
Dear Interested Party: 

Department of Energy 
Albuquerque Operations Office 

P. 0. Box 5400 
Albuquerque, New Mexico 87185-5400 

fEB 1 l l:J~~ 

Enclosed is the Site-Wide Environmental Impact Statement (SWEIS)jor Continued Operation of 
the Los Alamos National Laboratory (LANL) (DOE/EIS-0238). LANL is one of the Department 
of Energy's (DOE) National Laboratories undertaking a variety of research, development, and 
applications work in support of DOE missions. The LANL SWEIS evaluates the potential 
environmental impacts of continuing to operate LANL and incorporates public comments received 
on the Draft LANL SWEIS. 

DOE proposes to continue and expand operations at LANL in support of its national missions. 
The decisions that DOE expects to make as a result of the alternatives analyzed in the SWEIS 
include specific decisions regarding construction projects on a schedule compatible with the 
SWEIS. While DOE's Preferred Alternative is the Expanded Operations Alternative, LANL 
would only implement pit production at a level of 20 pits a year in the near-term. 

A Draft SWEIS was released to the public on May 15, 1998, and was followed by a 60-day public 
comment period ending July 15, 1998. DOE provided an opportunity for comment on the SWEIS 
through a series of public hearings held in Los Alamos, New Mexico, June 9, 1998; Santa Fe, New 
Mexico, June 10, 1998; and Espafiola, New Mexico, June 24, 1998. DOE considered all comments 
on the Draft SWEIS before issuing the SWEIS. A Comment Response Document was produced 
as Volume N of the SWEIS, containing responses to all comments received on the Draft SWEIS. 

DOE intends to issue a Record of Decision no earlier than 30 days following publication of a 
Notice of Availability in the Federal Register ofthe LANL SWEIS. 

Comments or questions on the LANL SWEIS should be sent to Mr. Corey Cruz, U.S. Department 
of Energy, Albuquerque Operations Office, P.O. Box 5400, Albuquerque, New Mexico, 87185-
5400. 

We appreciate your interest in this process. 

ftcsf/:/drun~~ 
Manager 
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THE LOS ALAMOS NATIONAL LABORATORY SITE-WIDE 
ENVIRONMENTAL IMPACT STATEMENT PROCESS 

The United States Department ofEnergy (DOE) has a policy (10 Code ofFederal Regulations [CFR] 
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large, 
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS 
is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from 
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the 
DOE site. The SWEIS analyzes four alternatives for the continued operation ofLANL to identify the 
potential effects that each alternative could have on the human environment. 

The SWEIS Advance Notice oflntent, published in the Federal Register (FR) on August 10, 1994 (59 
FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received 
during prescoping, DOE published the Notice of Intent to prepare the SWEIS in the Federal Register 
on May 12, 1995 (60 FR 25697). DOE held a series of public meetings during prescoping and scoping 
to provide opportunities for stakeholders to identify the issues, environmental concerns, and' 
alternatives that should be analyzed in the SWEIS. An Implementation Plan 1 was published in 
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the 
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included 
a discussion of the issues reflected in public comments during scoping. 

In addition to the required meetings and documents described above, the SWEIS process has included 
a number of other activities intended to enhance public participation in this effort. These activities 
have included: 

• Workshops to develop the Greener Alternative described and analyzed in the SWEIS. 
• Meetings with and briefings to representatives of federal, state, tribal, and local governments 

during prescoping, scoping, and preparation of the draft SWEIS. 
• Preparation and submission to the Los Alamos Community Outreach Center of information 

requested by members of the public related to LANL operations and proposed projects. 
• Numerous Open Forum public meetings in the communities around LANL to discuss LANL 

activities, the status of the SWEIS, and other issues raised by the public. 

The draft SWEIS was distributed to interested stakeholders for comment. The comment period 
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced 
in the Federal Register, as well as community newspapers and radio broadcasts. Public hearings were 
held in Los Alamos, Santa Fe, and Espanola, New Mexico, on June 9, 1998, June 10, 1998, and June 
24, 1998, respectively. 

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All 
comments received, whether orally or in writing, were considered in preparation of the final SWEIS. 
The final SWEIS includes a new volume N with responses to individual comments and a discussion 
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final 
SWEIS Notice of Availability is published in the Federal Register. The Record of Decision will 
describe the rationale used for DOE's selection of an alternative or portions of the alternatives. 
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to 
describe any mitigation measures that DOE commits to in concert with its decision. 

I. DOE National Environmental Policy Act regulations (IO CFR 1021) previously required that an implementation 
plan be prepared; a regulation change (61 FR 64604) deleted this requirement. An implementation plan was prepared for 
this SWEIS. 



COVER SHEET 

Responsible Agency: U.S. Department of Energy (DOE) 

Cooperating Agency: Incorporated County of Los Alamos 

Title: Site-Wide Environmental Impact Statement for the Continued Operation of the 
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EIS-0238) 

Contact: . For further information concerning this Site-Wide Environmental Impact Statement 
(SWEIS), contact: 

Corey Cruz, Project Manager 
U.S. DOE, Albuquerque Operations Office 
P.O. Box 5400, Albuquerque, NM 87185 

Telephone: 505-845-4282 Fax: 505-845-6392 

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

Carol Borgstrom, Director 
Office ofNEPA Policy and Assistance (EH-42) 

U.S. DOE, 1000 Independence Avenue, SW, Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in 
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternatives for 
the operation of LANL: (1) No Action, (2) Expanded Operations, (3) Reduced Operations, and (4) 
Greener. Expanded Operations is DOE's Preferred Alternative, with the exception that DOE would only 
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE would 
continue the historical mission support activities LANL has conducted at planned operational levels. In the 
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of the mission assignments from recent programmatic 
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels 
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the 
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation, 
basic science, materials science, and other non weapons areas, while minimizing weapons activities. Under 
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL. 
Analyses indicate little difference in the environmental impacts among alternatives. The primary 
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL 
employment changes, and electrical power demand. 

Public Comment and DOE Decision: The draft SWEIS was released to the public for review and comment 
on May 15, 1998. The comment period extended until July 15, 1998, although late comments were 
accepted to the extent practicable. All comments received were considered in preparation of the fmal 
SWEIS 1. DOE will utilize the analysis in this final SWEIS and prepare a Record of Decision on the level 
of continued operation of LANL. This decision will be no sooner than 30 days after the Notice of 
Availability of the final SWEIS is published in the Federal Register. 

1. Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right or 
left of the text. 
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Native American Graves Protection and Repatriation Act 

National Council on Radiation Protection 

National Environmental Policy Act of 1969, as amended 

National Environmental Research Park 

National Emission Standards for Hazardous Air Pollutants 

National Fire Protection Association 

U.S. National Institute for Occupational Safety and Health 

New Mexico (State Road) 

New Mexico Administrative Code 

New Mexico Department of Game and Fish 
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NMDL 

NMED 

NMEffi 

NMSWA 

NMSF 

NMWQCC 

NOA 

NOI 

NOx 

NPDES 

NPS 

NRC 

NRHP 

NTS 

NTTL 

OEL 

OLM 

ORNL 

ORPS 

OSHA 

ou 

OWR 

PA 

PAL 

PCB 
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New Mexico Department of Labor 

New Mexico Environment Department 

New Mexico Environmental Improvement Board 

New Mexico Solid Waste Act 

Nuclear Materials Storage Facility 

New Mexico Water Quality Control Commission 

Notice of Availability 

Notice oflntent 

nitrogen oxides 

National Pollutant Discharge Elimination System 

National Park Service 

U.S. Nuclear Regulatory Commission 

National Register of Historic Places 

Nevada Test Site 

neutron tube target loading 

occupational exposure limit 

Ozone Limiting Method 

Oak Ridge National Laboratory 

Occurrence Reporting and Processing System 

Occupational Safety and Health Administration 

operable unit 

Omega West Reactor 

petformance assessment 

plant-wide applicability limit 

polychlorinated biphenyl 



PDD 

PElS 

PF 

pH 

PHERMEX 

PL 

PM 

PM to 

PNM 

PPE 

ppb 

ppm 

PRA 

PrHA 

PRS 

PSD 

psi 

PSR 

PSSC 

PTLA 

rad 

RAMROD 

RANT 

RCRA 

rem 

Abbreviations and Acronyms 

Presidential Decision Directive 

programmatic environmental impact statement 

Plutonium Facility 

a measure of acidity and alkalinity 

Pulsed High-Energy Radiation Machine Emitting X-Rays (facility) 

public law 

particulate matter 

particulate matter equal to or less than 10 micrometers aerodynamic 
diameter 

Public Service Company of New Mexico 

personal protective equipment 

parts per billion 

parts per million 

probabilistic risk assessment 

process hazard analysis 

potential release site 

prevention of significant deterioration 

pounds per square inch 

proton storage ring 

project-specific siting and construction 

Protection Technology of Los Alamos 

radiation absorbed dose 

Radioactive Materials Research, Operations, and Demonstration (facility) 

Radioactive Assay and Nondestructive Test (facility) 

Resource Conservation and Recovery Act 

roentgen equivalent man 
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RF 

RfC 

RFETS 

RFI 

RH 

RHTRU 

RLW 

RLWTF 

ROD 

ROI 

RSRL 

RTG 

SA 

SAL 

SAR 

SARA 

sec 

SDWA 

SEER 

SEIS-ll 

SFNF 

SHEBA 

SHPO 

SIP 

SLEV 
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radiofrequency (also, respirable fraction) 

inhalation reference concentrations 

Rocky Flats Environmental Technology Site 

RCRA Facility Investigation 

remote-handled (waste) 

remote-handled transuranic (waste) 

radioactive liquid waste 

Radioactive Liquid Waste Treatment Facility 

Record ofDecision 

region of influence 

regional statistical reference level 

radioisotopic thermoelectric generator 

safety assessment 

screening action level 

safety analysis report 

Superfund Amendment and Reauthorization Act 

Strategic Computing Complex 

Safe Drinking Water Act 

Surveillance, Epidemiology, and End Results 

second supplemental environmental impact statement 

Santa Fe National Forest 

Solution High-Energy Burst Assembly 

State Historic Preservation Office(r) 

State Implementation Plan 

screening level emission value 



SMAC 

SNM 

SNS 

SPD 

SPSS 

SSM 

SST 

START 

STP 

svoc 

SWDA 

SWEIS 

SWMU 

SWPP 

swsc 

T&E 

TA 

TCP 

TEDE 

TFF 

TI 

TLD 

TLV 

TRU 

TSCA 

shipment mobility/accountability collection 

special nuclear material 

spallation neutron source 

surplus plutonium disposition 

short-pulse spallation source 

Stockpile Stewardship and Management 

safe secure transport 

Strategic Arms Reduction Talks (or Treaty) 

Sewage Treatment Plant 

semivolatile organic compound 

Solid Waste Disposal Act 

site-wide environmental impact statement 

solid waste management unit 

Stormwater Pollution Prevention Plan 

sanitary wastewater systems consolidation 

threatened and endangered (species) 

Technical Area 

traditional cultural property 

total effective dose equivalent 

Target Fabrication Facility 

transport index 

thermoluminescent dosimeter 

threshold limit value 

transuranic (waste) 

Toxic Substances Control Act 

Abbreviations and Acronyms 
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TSD 

TSFF 

TSR 

TSTA 

TW 

TWA 

TWISP 

uc 

UCL 

UNM 

U.S. 

U.S.C. 

USFS 

USGS 

UST 

uv 

voc 

WAC 

WCRR 

WCTF 

WETF 

WIPP 

WM 

WNR 

WR 

WWTF 
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treatment, storage, and disposal 

Tritium Science and Fabrication Facility 

technical safety requirement 

Tritium System Test Assembly 

test well 

time-weighted average 

Transuranic Waste Inspectable Storage Project 

University of California 

upper confidence limit 

University ofNew Mexico 

United States 

United States Code 

U.S. Forest Service 

U.S. Geological Survey 

underground storage tank 

ultraviolet 

volatile organic compound 

waste acceptance criteria 

Waste Characterization, Reduction, and Repackaging (facility) 

Weapon Component Testing Facility 

Weapons Engineering Tritium Facility 

Waste Isolation Pilot Plant 

waste management 

Weapons Neutron Research 

war reserve 

Waste Water Treatment Facility 



Measurements and Conversions 

VOLUME I 
MEASUREMENTS AND CONVERSIONS 

The following information is provided to assist the reader in understanding certain concepts in this 
SWEIS. Definitions oftechnical terms can be found in volume I, chapter 10, Glossary. 

SCIENTIFIC NOTATION 

Scientific notation is used in this report to express very large or very small numbers. For example, the 
number 1 billion could be written as 1,000,000,000 or, using scientific notation, as 1 x 109. Translating 
from scientific notation to a more traditional number requires moving the decimal point either right 
(for a positive power of 10) or left (for a negative power of 10). If the value given is 2.0 x 103, move 
the decimal point three places (insert zeros if no numbers are given) to the right of its current location. 
The result would be 2,000. If the value given is 2.0 x w-5, move the decimal point five places to the 
left of its present location. The result would be 0.00002. An alternative way of expressing numbers, 
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use 
to scientific notation. For example, using the scientific notation for 1 x 109, in exponential notation 
the 109 (10 to the power of9) would be replaced by E+09. (For positive powers, sometimes the"+" 
sign is omitted, and so the example here could be expressed as E09.) If the value is given as 2.0 x 10-5 

in scientific notation, then the equivalent exponential notation is 2.0E-05. 

UNITS OF MEASUREMENT 

The primary units of measurement used in this report are English units with metric equivalents 
enclosed in parentheses. 

Many metric measurements presented include prefixes that denote a multiplication factor that is 
applied to the base standard (e.g., 1 kilometer= 1,000 meters). The following list presents these metric 
prefixes: 

giga 1,000,000,000 (109; E+09; one billion) 

mega 1,000,000 (106; E+06; one million) 

kilo 1,000 (103; E+03; one thousand) 

hecto 100 (102; E+02; one hundred) 

deka 10 (101; E+01; ten) 

unit 1 (10°; E+OO; one) 

deci 0.1 (lo-1; E-01; one tenth) 

centi 0.01 (10-2; E-02; one hundredth) 

milli 0.001 (10-3; E-03; one thousandth) 
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micro 

nano 

plCO 

0.000001 (lo-6; E-06; one millionth) 

0.000000001 (lo-9; E-09; one billionth) 

0.000000000001 (10-12; E-12; one trillionth) 

DOE Order 5900.2A, Use of the Metric System of Measurement, prescribes the use of this system in 
DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion 
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure 
and corresponding symbols found throughout this report. 

RADIOACTIVITY UNIT 

Part of this report deals with levels of radioactivity that might be found in various environmental 
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as 
"activity" in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of 
substance present, and concentrations are generally expressed in terms of curies per unit of mass or 
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any 
radionuclide that decays at the rate of37 billion disintegrations per second. Disintegrations generally 
include emissions of alpha or beta particles, gamma radiation, or combinations of these. 

RADIATION DOSE UNITS 

The amount of ionizing radiation energy received by a living organism is expressed in terms of 
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent 
and reported numerically in units of rem (Table MC-4). Rem is a term that relates ionizing radiation 
and biological effect or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the 
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides 
discussed in this document and their half-lives is included in Table MC-5. 

CHEMICAL ELEMENTS 

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in 
TableMC-6. 
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TABLE MC-1.-Conversion Table 

MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN 

ac 0.405 ha ha 2.47 ac 

Of (°F -32) X 5/9 oc oc (°C X 9/5) + 32 Of 

ft 0.305 m m 3.28 ft 

ft2 0.0929 m2 m2 10.76 ft2 

ft3 0.0283 m3 m3 35.3 ft3 

gal. 3.785 1 1 0.264 gal. 

m. 2.54 em em 0.394 m. 

1b 0.454 kg kg 2.205 1b 

mCilkm2 1.0 nCi/m2 nCilm2 1.0 mCi!km2 

mi 1.61 km km 0.621 ml 

mi2 2.59 km2 km2 0.386 mi2 

milh 0.447 m/s m/s 2.237 milh 

nCi 0.001 pCi pCi 1,000 nCi 

oz 28.35 g g 0.0353 oz 

pCi/1 w-9 J.1Cilml JlCi/ml 109 pCi/1 

pCi/m3 10-12 Ci/m3 Ci/m3 1012 pCi/m3 

pCi/m3 10-1s mCi/cm3 mCi/cm3 1015 pCi/m3 

ppb 0.001 ppm ppm 1,000 ppb 

ton 0.907 metric ton metric ton 1.102 ton 
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TABLE MC-2.-Names and Symbols for Units 
of Measure 

LENGTH 

SYMBOL NAME 

em centimeter (1 x 10·2 m) 

ft foot 

m. inch 

km kilometer (1 x 103 m) 

m meter 

ID1 mile 

rom millimeter (1 X 10"3 m) 

JllD. micrometer (1 X 10-6 m) 

VOLUME 

SYMBOL NAME 

cm3 cubic centimeter 

ft3 cubic foot 

gal. gallon 
. 3 m. cubic inch 

1 liter 

m3 cubic meter 

ml milliliter (1 X 10"3 1) 

ppb parts per billion 

ppm parts per million 

yd3 cubic yard 

RATE 

SYMBOL NAME 

Ci/yr cunes per year 

cm3/s cubic meters per second 

ft3/s cubic feet per second 

tt3tmin cubic feet per minute 

gpm gallons per minute 

kglyr kilograms per year 

km/h kilometers per hour 

mg/1 milligrams per liter 

MGY million gallons per year 

MLY million liters per year 

m3/yr cubic meters per year 

milhormph miles per hour 

J.l.Ci/1 microcuries per liter 

pCi/1 picocuries per liter 
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TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

NUMERICAL RELATIONSHIPS 

SYMBOL MEANING 

< less than 

s: less than or equal to 

> greater than 

~ greater than or equal to 

2cr two standard deviations 

TIME 

SYMBOL NAME 

d day 

h hour 

min minute 

nsec nanosecond 

s second 

yr year 

AREA 

SYMBOL NAME 

ac acre (640 per mi2) 

cm2 square centimeter 

ft2 square foot 

ha hectare (1 x 104 m2) 

in.2 square inch 

km2 square kilometer 

mi2 square mile 

MASS 

SYMBOL NAME 

g gram 

kg kilogram (1 x 103 g) 

mg milligram (1 X 10"3 g) 

Jlg microgram (1 X 10·6 g) 

ng nanogram (1 x 10·9 g) 

lb pound 

ton metric ton (1 X 106 g) 

oz ounce 



TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

TEMPERATURE 

SYMBOL NAME 

oc degrees Celsius 
op degrees Fahrenheit 

OK degrees Kelvin 

SOUND/NOISE 

SYMBOL NAME 

dB decibel 

dB A A-weighted decibel 

TABLE MC-3.-Names and Symbols for Units 
of Radioactivity 

RADIOACTIVITY 

SYMBOL NAME 

Ci curie 

cpm counts per minute 

mCi millicurie (1 x 10-3 Ci) 

!lCi microcurie (1 x 10-6 Ci) 

nCi nanocurie (1 x 10-9 Ci) 

pCi picocurie (1 x 10-12 Ci) 

Measurements and Conversions 

TABLE MC-4.-Names and Symbols for Units 
of Radiation Dose 

RADIATION DOSE 

SYMBOL NAME 

mrad millirad (1 X 1 0-j rad) 

mrem millirem (1 x 10-3 rem) 

R roentgen 

mR milliroentgen (1 x 10-3 R) 

jlR microroentgen (1 x 1 o-6 R) 
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TABLE MC-5.-Radionuclide Nomenclature 

SYMBOL RADIONUCLIDE HALF-LIFE SYMBOL RADIONUCLIDE HALF-LIFE 

Am-241 americium-241 432yr Pu-241 p1utonium-241 14.4yr 

H-3 tritium 12.26 yr Pu-242 plutonium-242 3.8 x 105 yr 

Mo-99 molybdenum-99 66hr Pu-244 plutonium-244 8.2 x 107 yr 

Pa-234 protactinium-234 6.7 hr Th-231 thorium-231 25.5 hr 

Pa-234m protactinium -234m 1.17 min Th-234 thorium-234 24.1 d 

Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4 x 105 yr 

Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7 x I08 yr 

Pu-239 plutonium-23 9 2.4 x I04 yr U-238 uranium-238 4.5 x 109 yr 

Pu-240 plutonium-240 6.5 x 103 yr 

TABLE MC-6.-Elemental and Chemical Constituent Nomenclature 

SYMBOL CONSTITUENT SYMBOL CONSTITUENT 

Ag silver Pa protactinium 

AI aluminum Pb lead 

Ar argon Pu plutonium 

B boron SF6 sulfur hexafluoride 

Be beryllium Si silicon 

co carbon monoxide so2 sulfur dioxide 

C02 carbon dioxide Ta tantalum 

Cu copper Th thorium 

F fluorine Ti titanium 

Fe iron u uranium 

Kr krypton v vanadium 

N nitrogen w tungsten 

Ni nickel Xe xenon 

No2- nitrite ion Zn zinc 

No3• nitrate ion 
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Introduction and Purpose and Need for Agency Action 

CHAPTER 1.0 
INTRODUCTION AND PURPOSE AND NEED FOR 

AGENCY ACTION 

The Los Alamos National Laboratory (LANL) 
is one of several national laboratories that 
support the U.S. Department of Energy's 
(DOE's) responsibilities for national security, 
energy resources, environmental quality, and 
science. LANL occupies approximately 
43 square miles {Ill square kilometers) ofland 
owned by the U.S. Government and under the 
administrative control of DOE; it is located in 
north-central New Mexico, 60 miles 
(97 kilometers) north-northeast of Albuquerque 
and 25 miles (40 kilometers) northwest of 
SantaFe (see Figure 1-1). An in-depth 
description ofLANL's facilities and capabilities 
is contained in chapter 2 of this document. 

DOE has prepared this Site-Wide 
Environmental Impact Statement (SWEIS) in 
accordance with the National Environmental 
Policy Act (NEP A) ( 42 United States Code 
[U.S.C.] §4321) to examine the environmental 
impacts associated with four alternatives for the 
continued operation ofLANL. (Section 1.3 and 
chapter 3 provide additional detail regarding the 
alternatives analyzed.) In this SWEIS, DOE 
describes consequences (both on the site and off 
the site) of ongoing LANL operations, and 
compares the potential consequences of 
alternative levels of future operations. 

1.1 LANL SUPPORT FOR DOE 
MISSIONS 

Based on responsibilities described in the 
Atomic Energy Act of 1954 (42 U.S.C. §2011) 
and the Energy Reorganization Act of 1974 
{42 U.S.C. §5801), DOE's principal missions 
are: 

• National Security-This DOE mission 
includes the safety and reliability of the 
nuclear weapons in the stockpile, 
maintenance of the nuclear weapons 
stockpile in accordance with executive 
directives, stemming the international 
spread of nuclear weapons materials and 
technologies, and production of nuclear 
propulsion plants for the U.S. Navy. 

• Energy Resources-This DOE mission 
includes research and development for 
energy efficiency, renewable energy, fossil 
energy, and nuclear energy. 

• Environmental Quality-This DOE mission 
includes treatment, storage, and disposal of 
DOE wastes; cleanup of nuclear weapons 
sites; pollution prevention; storage and 
disposal of civilian radioactive waste; and 
development of technologies to reduce risks 
and reduce cleanup costs for DOE 
activities. 

• Science-This DOE mission includes 
fundamental research in physics, materials 
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l-2 



science, chemistry, nuclear medicine, basic 
energy sciences, computational sciences, 
environmental sciences, and biological 
sciences. Work related to this mission often 
contributes to the other three DOE 
miSSIOnS. 

LANL provides support to each of these 
departmental missions, with a special focus on 
national security1. DOE assigns mission 
elements to LANL based on the facilities and 
expertise of the staff located there. Such 
assignments are made within the context of 
national security needs as expressed, for 
example, in Presidential Decision Directives; 
the National Defense Authorization Act for 
Fiscal Year 1994 (Public Law [PL] 103-160) 
and other congressional actions; the U.S. 
Department of Defense (DoD) Nuclear Posture 
Review; treaties in force, such as the Nuclear 
Nonproliferation Treaty and the Strategic Arms 
Reduction Treaty (START) I, and treaties 
signed but not yet entered into force, such as the 
START II and the Comprehensive Test Ban 
Treaty (CTBT). 

The existing facilities and areas of expertise at 
LANL have evolved since its inception in the 
early 1940's. In particular, LANL has 
developed facilities and expertise to perform: 

• Theoretical research, including analysis, 
mathematical modeling, and high
performance computing 

• Experimental science and 
engineering-ranging from bench-scale to 
multi-site, multi-technology facilities 
(including accelerators and radiographic 
facilities) 

• Advanced and nuclear materials research, 
development, and applications, including 
weapons components testing, fabrication, 

1. While LANL supports each of these four missions, LANL 
does not undertake work in all elements of the missions 
described. For example, LANL supports DOE's national 
security mission but LANL does not undertake production of 
nuclear propulsion plants for the U.S. Navy. 

Introduction and Purpose and Need for Agency Action 
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stockpile assurance, replacement, 
surveillance, and maintenance (including 
theoretical and experimental activities) 

These capabilities allow LANL to conduct 
research and development activities such as 
high explosives processing, chemical research, 
nuclear physics research, materials science 
research, systems analysis and engineering, 
human genome "mapping," biotechnology 
applications, and remote sensing technologies 
applied to resource exploration and 
environmental surveillance. 

Below is a description ofLANL's assignments 
to support DOE's missions (with a focus on 
recent developments in these mission areas) and 
a description of how LANL fits within the DOE 
national laboratory system. In addition, the 
Final Programmatic Environmental Impact 
Statement for Stockpile Stewardship and 
Management (SSM PElS) (DOE 1996a) lists 
the major mission elements at LANL, including 
the primary DOE program offices that sponsor 
efforts under each of the mission elements listed 
(Table 3.2.6-1 of the SSM PElS). 

1.1.1 National Security 
Assignments to LANL 

The following sections highlight LANL's 
principal assignments under the national 
security mission, including: stockpile 
stewardship and managemen~, accelerator 
production of tritium, stabilization of 
commercial nuclear materials, nonproliferation, 
and other national security assignments. 

2. DOE has recently adopted the name "stockpile 
stewardship" to encompass all activities within the program 
recent! y referred to as "stockpile stewardship and management." 
However, stockpile stewardship and management is used in this 
SWEIS. 
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1.1.1.1 Stockpile Stewardship 
Assignments 

DOE's nuclear weapons research, development, 
and testing has evolved into a program referred 
to as "stockpile stewardship." Under this 
program, LANL is responsible (along with 
Lawrence Livermore National Laboratory and 
Sandia National Laboratories) for ensuring the 
safety and reliability ofweapons systems in the 
stockpile for the foreseeable future, in the 
absence of underground testing. LANL has 
additional specific responsibilities for weapons 
of LANL design. Stockpile stewardship 
remains LANL's central responsibility, and this 
is the focus of much of the research and 
development throughout LANL. 

DOE examined the environmental impacts of 
implementing this program at LANL and other 
DOE sites in the SSM PElS (DOE 1996a). In 
the SSM PElS, DOE identified a need for 
certain nuclear weapons experimental 
capabilities in addition to those that currently 
exist at DOE sites. In its Record of Decision 
(ROD) for the SSM PElS (61 Federal Register 
[FR] 68014), DOE stated its intention to 
construct and operate Atlas, a research pulse
power facility at LANL, to assist in fulfilli~g 
this need. In addition, DOE decided that th1s 
facility will be installed in an existing building 
atLANL. 

1.1.1.2 Stockpile Management 
Assignments 

In addition to its responsibilities for stockpile 
stewardship, LANL also has been assigned 
responsibilities for stockpile management, 
which address DOE's production and 
maintenance of nuclear weapons, including 
component production and weapon 
disassembly, as well as stockpile surveillance 
and process development. Stockpile 
stewardship and stockpile management are parts 
of an integrated DOE program. LANL's 
nuclear weapons production capabilities were 
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developed in the 1940's as part oftheManhattan 
Project when LANL produced the first weapons 
components for the early nuclear weapons 
stockpile. Over time, most of the production 
activities were reassigned to other DOE 
facilities, and LANL's national security focus 
became nuclear weapons research, 
development, and testing (which has evolved 
into the Stockpile Stewardship Program). 

In the early 1990's, DOE recognized that its 
responsibilities for the reduced nuclear weapons 
stockpile did not require the extensive complex 
of production facilities that was being 
maintained. Thus, DOE undertook a study to 
reconfigure this complex to a smaller, less 
expensive form. As a first step, DOE prepared 
the Nonnuclear Consolidation Environmental 
Assessment for the Nuclear Weapons Complex 
Recon.ftguration Program (DOE 1993), 
focusing on consolidation arrangements for the 
nonnuclear operations associated with nuclear 
weapons production. As a result of that 
assessment, LANL received several new 
assignments that were complementary to work 
already being performed at LANL: 

• Detonator production and calorimetry work 
was transferred from the Mound Plant in 
Ohio. 

• Neutron tube target loading work was 
transferred from the Pinellas Plant in 
Florida. 

• Beryllium technology work and production 
of nonnuclear pit components (a pit is a 
component of a nuclear weapon, as 
discussed in the text box on this page) were 
transferred from the Rocky Flats Plant (now 
known as the Rocky Flats Environmental 
Technology Site [RFETS]) in Colorado. 

The next step was to reconfigure nuclear 
facilities in the weapons complex. In 1994, 
DOE defined its ongoing Stockpile Stewardship 
and Management Program; the SSM PElS 
analyzed the environmental impacts of 
implementing this integrated program 
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(DOE 1996a). The SSM PElS studied options 
for consolidating nuclear weapons work at a 
smaller number of facilities and downsizing the 
remaining complex, as well as reestablishing 
plutonium pit production. Under the ROD for 
the SSM PElS (61 FR 68014), DOE assigned 
LANL new work within both the Stockpile 
Stewardship Program (section 1.1.1.1) and the 
Stockpile Management Program. Specific to 
stockpile management, DOE decided to 
reestablish its pit production capability at 
LANL at a capacity significantly reduced from 
that of the Rocky Flats Plant at the height of the 
Cold War. (The pit production capability at the 
Rocky Flats plant had previously been shut 
down.) 

1.1.1.3 Accelerator Production of 
Tritium Assignment 

DOE's work to reconfigure the nation's nuclear 
weapons complex also addressed the supply and 
recycling of tritium. Tritium is one of the 
materials used in modem nuclear weapons. 
However, tritium has a half-life of 12.26 years; 
that is, about 5.5 percent is lost every year, and 



the tritium in a nuclear weapon must be replaced 
periodically if the weapon is to remain reliable. 
In the past, DOE produced tritium in some of its 
nuclear reactors; at present, however, none of 
the DOE reactors that had been capable of 
producing tritium is in operation. As the 
number of nuclear weapons in the U.S. stockpile 
is decreased, tritium from retired weapons can 
be purified and repackaged. However, at some 
time in the near future, there will be insufficient 
tritium to meet DOE's mission requirements. 

In the Final Programmatic Environmental 
Impact Statement for Tritium Supply and 
Recycling (Tritium PElS) (DOE 1995b ), DOE 
examined the environmental impacts of tritium 
production by means of both an accelerator and 
a commercial nuclear reactor. In the ROD for 
the Tritium PElS (60 FR 63878), DOE decided 
on a dual-track approach that pursues 
production by both an accelerator and a 
commercial nuclear reactor for about 3 years. 
At the completion of this additional 
development work, DOE expects to make a final 
decision regarding which technology to pursue 
as the primary source of tritium. 

Also in the Tritium PElS ROD, DOE assigned 
to LANL the task of investigating the feasibility 
and consequences of designing, building, and 
testing the front-end, low-energy prototype for 
an accelerator that could produce tritium. DOE 
prepared the Low-Energy Demonstration 
Accelerator (LEDA) Environmental Assessment 
(DOE 1996b) to examine the site-specific 
environmental impacts of locating this research 
activity at LANL. 

1.1.1.4 Stabilization of Commercial 
Nuclear Materials 
Assignment 

Radioactive sealed sources are used in research 
and commerce for applications such as 
measuring the thickness of materials. These 
sources usually contain radionuclides such as 
plutonium or americium, packaged within 
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multiple stainless steel jackets. Sealed 
radioactive sources for federal and commercial 
use were produced from materials supplied by 
the U.S. Atomic Energy Commission (AEC) 
and successor agencies (including DOE), 
beginning about 1950. Licensing was taken 
over by the U.S. Nuclear Regulatory 
Commission (NRC) when some AEC functions 
were reassigned to NRC in 1974. 

These sealed sources have a finite life because 
the welds begin to fail after several years. 
Because the NRC has no facilities for managing 
unwanted and excess sources, owners of sealed 
sources who want to dispose of them have had 
no option for doing so. DOE addressed some of 
the health and safety concerns associated with 
unmanaged or abandoned sealed sources by 
reactivating a program to accept and manage 
plutonium-239 sources on an emergency basis. 
In the case of these sealed sources, management 
means chemically stabilizing, repackaging, or 
storing nuclear materials from the sources. 

As more needs became apparent and after DOE 
prepared the Radioactive Source Recovery 
Program Environmental Assessment 
(DOE 1995c ), DOE assigned the Radioactive 
Source Recovery Program to LANL building on 
the existing ability to manage these materials. 
In order to reduce the risk of personal injury 
resulting from unmanaged or abandoned sealed 
sources, the program now includes the proactive 
search for such sealed sources so that they can 
be brought to LANL and managed safely. 

1.1.1.5 Nonproliferation and 
Counter-Proliferation 
Assignments 

DOE has responsibility for national programs to 
reduce and counter threats from weapons of 
mass destruction (nuclear, biological, and 
chemical weapons). Activities conducted in this 
area include assisting with control of nuclear 
materials in states of the former Soviet Union, 
developing technologies for verification of the 
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CTBT, countering nuclear smuggling, 
safeguarding nuclear materials and weapons, 
and countering threats involving chemical and 
biological agents. These programs also include 
supporting continuation of the START process 
to further reduce nuclear weapons stockpiles. 

LANL has been assigned research and 
development activities in support of these DOE 
responsibilities, including development of 
detection systems and technologies, assessment 
of foreign nuclear weapons capabilities, and 
responding to nuclear-related emergencies. In 
support of this assignment, LANL has: 

• Provided much of the technology and 
expertise needed to verify treaties and 
implement various safeguards to ensure 
compliance with terms and conditions of 
treaties and agreements 

• Undertaken satellite and remote sensing 
research to provide the technology to detect 
clandestine nuclear tests and other 
indicators of nuclear proliferation 

• Undertaken research in personnel and 
vehicle monitoring and other nuclear 
safeguards technologies, which has helped 
to improve the security of many tons of 
plutonium and highly enriched uranium 
located in more than 50 facilities in the 
former Soviet Union 

• Begun research aimed at countering nuclear 
smuggling and proliferation of chemical 
and biological weapons 

• Assisted in the establishment, training, and 
technology development for DOE's 
Nuclear Emergency Search Team and 
Accident Response Group, which provide 
vital emergency response capabilities 

1.1.1.6 Other National Security 
Assignments 

LANL also measures and controls nuclear 
materials on the site and conducts research and 
development for such activities throughout 
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DOE, including analytical chemistry and other 
destructive and nondestructive measurement 
techniques. LANL also performs research and 
demonstration activities regarding the 
disposition of surplus plutonium under DOE's 
Fissile Materials Disposition Program. While 
many of these activities support multiple 
mission elements, they are funded and managed 
under the national security mission. 

1.1.2 Energy Resources 
Assignments 

LANL's activities in this arena generally 
include: research to improve the safety and 
effectiveness of reactor operations; production 
of components for the radioisotopic power 
systems used in space exploration; geophysics 
and geothermal energy research; modeling and 
other support for the efficient use of fossil fuels; 
research and development related to the use of 
radioisotopes in industry, research, and 
healthcare; and research and development in the 
areas of global change, energy efficiency, and 
nuclear power. 

After issuance of the Medical Isotope 
Production Project: Molybdenum-99 and 
Related Isotopes, Environmental Impact 
Statement (DOE 1996c), the related ROD 
assigned to LANL the fabrication oftargets3 for 
use in the production of molybdenum-99 for 
medical use ( 60 FR 48921 ). The fabricated 
targets are sent from LANL to Sandia National 
Laboratories in Albuquerque, New Mexico, 
where this medical isotope is actually produced. 

1.1.3 Environmental Quality 
Assignments 

LANL's support for this DOE mission includes: 

3· A target, in this context, is material placed in a nuclear 
reactor to be bombarded with neutrons in order to produce 
radioactive materials. 



• 

• 

• 

• 

• 

Development of environmental 
technologies to destroy explosives and 
propellants associated with DOE and DoD 
activities 
Research regarding appropriate treatment 
and handling of radioactive waste at the 
DOE sites at RFETS and Hanford 
Research on the coexistence of technology 
and the environment under the National 
Environmental Research Park Program 
Analytical and measurement support to 
characterize sites and materials in support 
of safe and effective waste disposal (e.g., 
the Waste Isolation Pilot Plant [WIPP]) 
Operations to ensure the safe and effective 
treatment, handling, and disposal of waste 
generated at LANL 

1.1.4 Science Assignments 

LANL's facilities and expertise are utilized for 
research and development in the areas of theory, 
modeling and computation, engineering and 
experimentation, and advanced and nuclear 
materials. Recent examples of such research 
and development activities at LANL include: 

• 

• 

• 

• 

Application of high-energy protons to make 
high-resolution radiographs of rapid events 
in high-density material 
Application of experimentation and theory 
to predict how changes in polymer 
chemical structure, physical structure, and 
state of stress affect the mechanical 
properties of the materials 
Development of the high-performance 
parallel interface, which supports fast data
transfer network technology 
Development of a rapid, one-step method 
for making complex metal parts by fusing 
metal powder in the focal zone of a laser 
beam without the use of a mold, pattern, or 
forming die 
Measurements to study fundamental 
properties of neutrinos (a type of 
elementary particle) 

• 

• 

• 

• 
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Studies of the human genome sequence and 
the structure of other biomolecules 
Development and fielding of sensors in 
support of nonproliferation, including 
detectors on Earth-orbiting satellites 
Research on the properties of actinide 
material that can affect their behavior where 
they are present in the environment 
Development of techniques to remotely 
detect atmospheric pollutants 

In addition, LANL conducts nuclear criticality 
studies, performs reimbursable work for other 
federal agencies and for other sponsors 
(including the private sector), and allows 
university researchers to utilize its facilities. 
Each of these aspects of LANL' s support for 
DOE's science mission are described below. 

1.1.4.1 Nuclear Criticality Studies 

DOE's science mission includes research 
intended to result in the avoidance of nuclear 
criticality accidents through understanding the 
processes of criticality and criticality control, 
continuing the research on criticality, and 
continuing to train individuals who will 
implement policies regarding criticality safety. 
At present, the only U.S. general criticality 
research program is at the Los Alamos Critical 
Experiments Facility (LACEF). In 1993, the 
Defense Nuclear Facilities Safety Board, an 
oversight organization, recommended to DOE 
that it continue the capability to carry on 
research in criticality. DOE has consolidated 
certain nuclear materials and machines used for 
criticality experiments at LANL to be 
maintained for the purposes of criticality 
experimentation and training (DOE 1996e). 

1.1.4.2 Reimbursable Work 

This work, sometimes termed "work for 
others," must be compatible with the DOE 
mission work conducted at LANL, and must be 
work that cannot reasonably be performed by 
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the private sector. The nature of the Work for 
Others Program ranges from long-term work for 
other agencies to short-term work for industrial 
clients. Examples of such work for other 
agencies include: 

• DoD development of conventional weapons 
technology, command and control detection 
systems, systems analysis and risk 
assessment, and environmental remediation 
of hazardous materials 

• NRC analysis of reactor safety systems 
• National Institutes ofHealth investigations 

into biological processes and genetic 
material 

A small but growing amount of work performed 
by LANL is for industrial sponsors. These 
partnerships are often shorter-term projects such 
as modeling work on computer systems, 
applications of previous research, and new 
industrial product lines. 

1.1.4.3 University Research and 
Development 

LANL facilities may be used by universities and 
others to conduct research that could not 
otherwise be supported. For example, the Los 
Alamos Neutron Science Center (LANSCE) 
allows for university research into condensed 
matter science and subatomic physics, the 
results of which may be applicable to DOE 
missions or to commercial enterprise. 

DOE also provides opportunities for university 
faculty and student training and research visits 
to LANL. Such programs allow DOE to 
combine scientific research with practical 
applications. 

1.1.5 DOE National Laboratory 
System 

LANL is part of the DOE national laboratory 
system that supports DOE's responsibilities and 
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those of other federal agencies, government 
groups, utilities, and industry. DOE assigns 
mission elements or tasks to each of its national 
laboratories based on a variety of factors, 
including their existing areas of research and 
experimental capabilities. Table 1.1.5-1 shows 
the primary laboratory performers for each of 
the primary DOE missions. 

1.2 PURPOSE AND NEED FOR 

AGENCY ACTION 

The purpose of continued operation ofLANL is 
to provide support for DOE's core missions as 
directed by Congress and the President. DOE's 
core missions and LANL' s support of each of 
these missions are described in section 1.1. 

DOE's need to continue to operate LANL is 
focused on its obligation to ensure a safe and 
reliable nuclear stockpile. The key capabilities 
of LANL that respond directly to this need 
include: 

• Science-based performance safety and 
reliability evaluations and computer-based 
modeling of nuclear weapons components, 
particularly primaries and secondaries 

• High-performance computing and 
computational science 

• Weapons-related engineering 
• Nuclear materials technology involving 

transuranic (TRU) materials 
• Materials science, including behavior of 

materials under high temperature and 
pressure 

• Engineering and high-energy physics, 
supporting activities such as accelerator 
production oftritium 

• High explosives research and development 
and testing, including detonator 
development and production 

• Tritium gas process development and 
applications, including neutron target tube 
loading 

• Criticality studies 
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TABLE 1.1.5-1.-Primary Laboratory Performers for DOE Missionsa 

MISSION PRIMARY LABORATORY PERFORMERS 

National Security Bettis Atomic Power Laboratory, Knolls Atomic Power Laboratory, Lawrence 
Livermore National Laboratory, Los Alamos National Laboratory, Sandia 

National Laboratories 

Energy Resources Argonne National Laboratory, Federal Energy Technology Cente~. National 
Renewable Energy Laboratory, Oak Ridge National Laboratory, Pacific 

Northwest National Laboratory 

Environmental Quality Federal Energy Technology Cente~. Idaho National Engineering and 
Environmental Laboratory, Lawrence Livermore National Laboratory, Los 

Alamos National Laboratory, Oak Ridge National Laboratory, Pacific 
Northwest National Laboratory, Sandia National Laboratories, Savannah River 

Technology Center 

Science Argonne National Laboratory, Brookhaven National Laboratory, Fermi National 
Accelerator Laboratory, Lawrence Berkeley National Laboratory, Lawrence 

Livermore National Laboratory, Los Alamos National Laboratory, Oak Ridge 
National Laboratory, Pacific Northwest National Laboratory, Princeton Plasma 

Physics Laboratory, Stanford Linear Accelerator Center, Thomas Jefferson 
National Accelerator Facility 

a Based on Table 2 of the Strategic Laboratory Missions Plan-Phase 1, Volume 1, July 1996, which was prepared by the DOE 
Laboratory Operations Board (DOE 1996f). 

b Formerly referred to as the Morgantown Energy Technology Center/Pittsburgh Energy Technology Center. 

• Specialty isotope production 
• Neutron scattering experimentation for 

materials science and other purposes, 
including enhancing surveillance 
technologies 

• Science and technology associated with 
nonproliferation and threat reduction 

• Measurements to study fundamental 
nuclear and subatomic physics 

• Studies of the structure of biomolecules 
• Research on properties of actinide 

materials, including properties that can 
affect their behavior when they are present 
in the environment 

• Development of techniques to remotely 
detect atmospheric pollutants 

The continuing need for LANL to support the 
DOE's national security mission elements was 
recently confirmed by President Clinton, who 
stated, "to meet the challenge of ensuring 
confidence in the safety and reliability of our 
stockpile, I have concluded that the continued 

vitality of all three DOE nuclear weapons 
laboratories will be essential" (DOE 1995a). 
(LANL, Lawrence Livermore National 
Laboratory and Sandia National Laboratories 
are often referred to as the three "DOE nuclear 
weapons laboratories.") 

For the foreseeable future, DOE, on behalf of 
the U.S. Government, will need to continue its 
nuclear weapons research and development, 
surveillance, computational analyses, 
components manufacturing, and nonnuclear 
aboveground experimentation. Currently, many 
of these activities are conducted solely at 
LANL. For example, LANL designed the 
nuclear components for the majority of the 
nuclear weapons that are expected to comprise 
the U.S. stockpile under current arms control 
agreements and treaties, and will continue to be 
responsible for assessing the safety and 
reliability of these weapons (Lawrence 
Livermore National Laboratory designed the 
others). Ceasing these activities would run 
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counter to national security policy as 
established by Congress and the President. 

DOE has evaluated and continues to evaluate its 
mission element assignments, including those at 
LANL, in other programmatic NEP A 
documents. LANL' s mtsston element 
assignments are not under evaluation in the 
SWEIS. 

1.3 OVERVIEW OF THE 

ALTERNATIVES CONSIDERED 

Four alternatives were identified that would 
meet DOE's purpose and need. The alternatives 
analyzed in the SWEIS are: 

• No Action Alternative. Under this 
alternative, LANL operations would 
continue at their currently planned levels. 

• Expanded Operations Alternative. Under 
this alternative, LANL's level of operations 
would allow full implementation of earlier 
DOE decisions and current programs. This 
alternative represents the highest 
foreseeable level of future activities that 
could be supported by the LANL 
infrastructure. 

• Reduced Operations Alternative. Under 
this alternative, LANL's operations would 
be reduced to the minimum levels that 
would maintain (for the near term) the 
capabilities necessary to support the 
mission elements currently assigned to 
LANL. 

• Greener Alternative. Under this alternative, 
LANL's support for DOE nonproliferation, 
materials recovery stabilization, and basic 
science would be maximized. This 
alternative would also emphasize the use of 
LANL capabilities for energy and other 
nonweapons research, including waste 
treatment technology research and 
development. LANL's current support to 
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DOE defense and nuclear weapons 
programs would be minimized. 

The first three alternatives present differing 
operational levels of the same types of activities. 
The fourth, the "Greener" Alternative, was 
suggested and titled by stakeholders. This 
alternative would emphasize the use of LANL 
capabilities in nonweapons mission elements, as 
discussed above. In some cases, levels of 
operations in the Greener Alternative would be 
higher than in the No Action Alternative (but no 
higher than the levels reflected in the Expanded 
Operations Alternative). In other cases, 
operations under the Greener Alternative would 
be the same or less than those under the No 
Action Alternative (but not less than those 
reflected in the Reduced Operations 
Alternative). 

In the draft SWEIS, the DOE's Preferred 
Alternative was the Expanded Operations 
Alternative. In this final SWEIS, the Expanded 
Operations Alternative remains the Preferred 
Alternative with one modification, as noted 
below. The modification to the Preferred 
Alternative involves the level at which pit 
manufacturing will be implemented at LANL. 
Under the Expanded Operations Alternative, 
DOE would implement pit manufacturing up to 
the capacity of 50 pits per year under single
shift operations (80 pits per year using multiple 
shifts). However, as a result of delays in the 
implementation of the Capability Maintenance 
and Improvement Project (CMIP) and recent 
additional controls and operational constraints 
in the Chemistry and Metallurgy Research 
(CMR) Building (instituted to ensure that the 
risks associated with the CMR Building 
operations are maintained at an acceptable 
level), the DOE has determined that additional 
study of methods for implementing the 50 pits 
per year production capacity is warranted. In 
effect, because DOE has postponed any 
decision to expand pit manufacturing beyond a 
level of 20 pits per year in the near future, the 



revised Preferred Alternative would only 
implement pit manufacturing at this level. This 
postponement does not modify the long-term 
goal announced in the ROD for the SSM PElS 
(up to 80 pits per year using multiple shifts). 

1.4 DECISIONS TO BE SUPPORTED BY 

THE SWEIS 

The decisions that DOE expects to make as a 
result of the alternatives analyzed in this SWEIS 
would satisfy the purpose and need discussed in 
section 1.2. The decisions to be reached include 
the level of operation for LANL and specific 
decisions regarding facility construction or 
modification projects discussed across the 
alternatives, including: (I) the site-specific 
implementation of the plutonium pit production 
capacity assigned in the SSM PElS ROD 
(61 FR 68014) and (2) the disposition of low
level radioactive waste, given the waste 
volumes associated with the decisions made 
regarding the level of operation of LANL. In 
addition, DOE will select mitigating actions 
presented in the SWEIS for implementation at 
LANL. These decisions will be announced in a 

· ROD no sooner than 30 days after the issuance 
of the final SWEIS Notice of Availability 
(NOA) by the U.S. Environmental Protection 
Agency (EPA). 

1.4.1 Public Comment Process on 
the Draft SWEIS 

The draft SWEIS was developed after a series of 
public pre-scoping and scoping hearings to 
provide opportunities for stakeholders to 
identify the issues, environmental concerns, and 
alternatives that should be analyzed in the 
SWEIS. The scoping process and issues raised 
during the scoping phase are described in the 
SWEIS Implementation Plan (November 1995). 
DOE released the draft SWEIS on May 15, 
1998, for review and comment by the State of 
New Mexico, Indian tribes, local governments, 
other federal agencies, and the general public. 
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The formal public comment period lasted 
60 days, ending on July 15, 1998. Comments 
received after close of the comment period were 
considered in the preparation of the final 
SWEIS to the extent practical. 

DOE considered all comments to evaluate the 
accuracy and adequacy of the draft SWEIS and 
to determine when the SWEIS text needed to be 
corrected, clarified, or otherwise revised. DOE 
gave equal weight to spoken and written 
comments, comments received at the public 
hearings, and comments received in other ways. 
Comments were reviewed for content and 
relevance to the environmental analysis 
contained in the SWEIS. Each comment is 
addressed individually in volume IV, chapter 3 
ofthe SWEIS. 

Commentors raised several common topics 
during the SWEIS public comment process that 
the DOE has attempted to address in the Major 
Issues section located in chapter 2 of volume IV. 
In some cases, commentors raised issues that 
were not within the scope of this SWEIS, such 
as comments regarding opposition to nuclear 
weapons. To the extent practical, DOE 
addressed these comments in the Major Issues 
section and in the individual responses. 

1.5 RELATIONSHIP TO OTHER DOE 

NEPA DOCUMENTS 

In this SWEIS, DOE examines the 
environmental consequences of alternative 
levels of operation to meet the ongoing mission 
elements assigned to LANL. However, other 
DOE NEP A reviews recently completed or 
currently being conducted could affect LANL 
operations. Below, these DOE NEPA 
documents are summarized and their 
relationships to the SWEIS alternatives are 
identified. 
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1.5.1 Waste Management 
Programmatic Environmental 
Impact Statement (DOE/ 
EIS-0200) 

NEPA Analysis 

The Waste Management Final Programmatic 
Environmental Impact Statement (DOE 1997a) 
(WM PElS) is a nationwide study examining the 
potential environmental impacts of managing 
five types of radioactive and hazardous wastes 
that result primarily from nuclear defense 
activities. The ROD for treatment and storage 
of TRU waste was issued on January 20, 1998 
(63 FR 3629), and the ROD for nonwastewater 
hazardous waste was issued on August 5, 1998 
(63 FR41810). DOEplanstoissueotherRODs 
for other waste types at a later time. DOE will 
use the WM PElS in deciding how to configure 
needed treatment, storage, and disposal 
capacity, depending on waste type. However, 
the specific location of a facility at a selected 
site may not be decided until completion of a 
subsequent site-wide or project-specific NEPA 
review. 

Relationship to LANL 

LANL currently generates and manages four 
types ofwaste analyzed in the WMPElS: LLW, 
LLMW, TRU waste, and HW. The WM PElS 
includes preferred alternatives for locations of 
treatment, storage, and/or disposal of each of the 
waste types analyzed. The following list briefly 
describes how LANL could be affected by the 
respective WM PElS preferred alternatives. 

• LLW and llMW Treatment. Under the 
WM PElS Preferred Alternative, LANL 
would treat its ownLLWandLLMW on the 
site and would not receive LLW or LLMW 
from off-site locations for treatment. 

• LLW and llMW Disposal. Under the WM 
PElS Preferred Alternative, LANL is one of 
six sites from which DOE would select two 



• 

or three preferred regional disposal sites, 
after further consultations with regulatory 
agencies, state and tribal governments, and 
other interested stakeholders; that is, LANL 
would either be a regional disposal site for 
LLW and LLMW or would ship these 
wastes off the site for disposal. 
TRU Waste Treatment and Storage. Under 
the TRU waste ROD (63 FR 3629), LANL 
will treat its own TRU waste on site and 
receive small amounts of TRU waste from 
Sandia National Laboratories in 
Albuquerque, New Mexico, for treatment 
and storage, pending its disposal. 
HW Treatment. Under the nonwastewater 
HW ROD, LANL will continue to use 
commercial facilities to treat most of its 
nonwastewater HW. 

SWEIS Inclusion 

The SWEIS analyzes on-site treatment of all of 
LANL's radioactive waste and the use of 
commercial facilities to treat most of its 
nonwastewater HW. The TRU waste inventory 
analyzed in the SWEIS includes the small 
amounts of such waste that would come to 
LANL from Sandia National Laboratories (in 
Albuquerque, New Mexico) under the WM 
PElS ROD for TRU waste. The SWEIS also 
addresses the range of decisions (i.e., regional 
disposal at LANL or shipment off the site) that 
could be made concerning disposal ofLL W and 
LLMW. If LANL is chosen as a regional 
disposal site for LLW and LLMW, the site
specific impacts of that decision would be 
addressed in further NEP A review tiered from 
the WM PElS and this SWEIS. 
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1.5.2 Stockpile Stewardship and 
Management Programmatic 
Environmental Impact 
Statement (DOE/EIS-0236) 

NEPA Analysis 

The SSM PElS addressed the facilities and 
missions to support the stewardship and 
management of the U.S. nuclear stockpile 
(DOE 1996a). The ROD was issued 
December 19, 1996 (61 FR 68014). The 
purpose of stockpile stewardship is to ensure the 
continued reliability and safety of U.S. nuclear 
weapons and the preservation of the U.S. core 
intellectual and technical competencies in 
nuclear weapons in the absence of underground 
~~clear testing. In order to accomplish this goal, 
~t 1s necessary to provide the facilities and expert 
judgment to predict, identify, and provide 
solutions to problems that might affect the 
safety and reliability of nuclear weapons. 

A primary goal of stockpile management is to 
provide an effective and efficient production 
capability for a smaller stockpile by downsizing 
and/or consolidating functions where 
appropriate. Stockpile management activities 
inc~ude dismantlement, surveillance, 
mamtenance, evaluation, production, and repair 
or replacement of nuclear weapons and 
weapons components. 

Relationship to LANL 

LANL was one of the sites analyzed for several 
potential assignments in the SSM PElS. Based 
on the SSM PElS, DOE decided to reestablish 
DOE's plutonium pit production capability, as 
well as to construct and operate Atlas at LANL. 
Atlas is a pulse-powered experimental facility 
that will aid in studying the physics of 
secondaries of nuclear weapons. (It should be 
noted that the data for the SSM PElS were 
provided at a level that supported mission 
element assignment decisions, except in the 
case of Atlas at LANL and two projects at other 
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sites that were the subject of a complete 
project-level NEPA analysis. More extensive 
data were developed to analyze implementation 
of potential mission element assignments as part 
ofthe SWEIS process.) 

The SSM PElS also examined alternatives for 
assigning the production of high explosives 
components and the production of secondary 
assemblies to LANL. Thus, the SWEIS Notice 
of Intent (NOI) (60 FR 25697) included 
consideration of these mtsston element 
assignments in the Expanded Operations 
Alternative. Since that time, the SSM PElS 
ROD assigned the high explosives component 
production to the Pantex Plant in Amarillo, 
Texas, and secondary assembly production to 
the Y-12 Plant in Oak Ridge, Tennessee. 
Because LANL was not assigned these mission 
elements, the SWEIS Expanded Operations 
Alternative no longer includes them4. 

SWEIS Inclusion 

Because DOE has decided to proceed with 
Atlas, this project is included in all alternatives 
in the SWEIS. In addition, different levels of 
plutonium pit manufacturing operations are 
addressed in the different alternatives in the 
SWEIS. 

4· The scope of the SWEIS was developed prior to the 
issuance of the SSM PElS ROD. Thus, the Expanded 
Operations Alternative was originally defined to include the 
high explosives component production and the secondary 
assembly production mission elements. Accordingly, the 
environmental consequences of the Expanded Operations 
Alternative (described in chapter 5) include the impacts 
associated with these mission elements. However, because 
these activities do not contribute substantially to air quality, 
water resources, land use, socioeconomic, or other impact 
projections regarding LANL operations, the environmental 
consequences of the Expanded Operations Alternative, with or 
without these mission elements, are substantially the same. 
Therefore, DOE determined that it was not cost effective to 
restructure and reanalyze the alternative. To the extent that this 
affects the impact analyses, the environmental consequences of 
the Expanded Operations Alternative can be expected to be 
somewhat less than those identified in chapter 5. 
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Even though the SSM PElS has assigned the pit 
production mission element to LANL at a 
higher rate of production (up to 80 pits per year 
using multiple shifts), than can be supported 
with the existing fabrication capacity, 
production at this level would not begin until an 
implementation decision is reached based on the 
SWEIS and until completion of a construction 
project to establish the higher level of 
production. At this time, DOE is evaluating its 
options for achieving this pit fabrication rate 
(tiered from the SSM PElS). The Expanded 
Operations Alternative reflects the proposed 
construction of a project to enhance the existing 
manufacturing capability and operations to the 
level of 80 pits per year with multiple shift 
operations. However, it is possible that, over 
the next 10 years (the period of evaluation in the 
SWEIS), DOE could operate at the No Action 
Alternative level of pit fabrication operations 
(up to 14 pits per year), or slightly above that 
level (up to 20 pits per year, the DOE's 
Preferred Alternative) for some period oftime, 
and later provide the full capacity. It is also 
reasonable that DOE could operate at Reduced 
Operations or Greener Alternatives levels of pit 
manufacturing (6 to 12 pits per year) for a 
period of time, while still maintaining a pit 
fabrication capability and the ability to return 
later to a higher capacity. Thus, the SWEIS 
analyzes all levels of operations that could 
reasonably occur over the next 10 years 
regarding the manufacturing of pits, given the 
recent assignment of pit production to LANL. 

This approach is discussed further in volume II, 
section ll.2, in the discussion on enhancement 
of pit manufacturing. 

In May 1997, 39 organizations challenged the 
adequacy of the SSM PElS by filing a complaint 
in the U.S. District Court for the District of 
Columbia, citing a total of 13 claims to support 
this allegation. In January 1998, these 
organizations amended their complaint, 
replacing the original 13 claims with two new 
claims that alleged that DOE is required to 
prepare a Supplemental PElS because of new 



information made available since the SSM PElS 
was issued. One of the two new claims involved 
information concerning pit manufacturing at 
LANL. Pursuant to its regulations 
implementing NEP A, DOE prepared a 
supplement analysis of the pit manufacturing 
information contained in the amended 
complaint. Based on this supplement analysis 
DOE determined that a Supplemental PElS was 
not required. The supplement analysis and the 
memorandum documenting DOE determination 
are included in this SWEIS as appendix H. 

In an opinion and order issued on August 19, 
1998, the court agreed that a supplemental PElS 
is not required at this time and dismissed that 
part of the lawsuit involving the SSM PElS. As 
part of the settlement, DOE agreed to prepare an 
additional Supplement Analysis of pit 
production based on (1) the results of several 
pending peer-reviewed seismic reports due to be 
issued by March 1999, and (2) technical 
analysis of the plausibility of a building-wide 
fire at Technical Area (TA}-55 under glove-box 
propagation or seismic or sabotage initiation. 
The Supplement Analysis is under preparation. 
A summary of the methodology used in the 
preparation of the Supplement Analysis is 
included in chapter 5, section 5.1.11.12. 
Information from the seismic reports published 
by the end of December 1998 have been 
incorporated into the SWEIS accident analyses. 

1.5.3 Waste Isolation Pilot Plant 
Disposal Phase Supplemental 
Environmental Impact 
Statement 
(DOEIEIS-0026-S2) 

NEPA Analysis 

WIPP is the proposed repository for retrievably 
stored defense TRU waste. In October 1980, 
DOE issued an EIS on proposed development of 
WIPP (DOE 1980). The January 1981 ROD 
( 46 FR 9162) called for phased development of 
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WIPP, beginning with construction of the WIPP 
facility. In 1990, DOE issued a supplemental 
EIS that considered previously unavailable 
information (DOE 1990). Based on this 
supplemental EIS, DOE decided to continue 
phased development. 

DOE has issued a second supplemental EIS 
(SEIS-II) to analyze the impacts of TRU waste 
disposal at WIPP or continued storage at the 
generating sites (DOE 1997b). The SEIS-II 
updates the information contained in the 
previous EIS and supplemental EIS, analyzes 
various treatment alternatives for TRU waste, 
and examines any changes in environmental 
impacts due to new information or changed 
circumstances. Based on this analysis, DOE has 
decided (63 FR 3623, January 23, 1998) to 
dispose of defense-related TRU waste at WIPP 
up to legal limits, once the waste is treated to the 
WIPP waste acceptance criteria (WAC). DOE 
will transport TRU waste to WIPP by truck. 

Relationship to LANL 

The WIPP SEIS-II analyzes the impacts of 
LANL TRU waste treatment and subsequent 
transportation to WIPP, in accordance with 
current DOE planning schedules. 

SWEIS Inclusion 

The treatment of TRU waste to the WIPP WAC 
and transportation to WIPP is included in all 
SWEIS alternatives. The SWEIS transportation 
analyses address the use of the proposed route 
that would bypass the City of Santa Fe. 
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1.5.4 Medical Isotopes Production 
Project: Molybdenum-99 and 
Related Isotopes 
Environmental Impact 
Statement (DOE/E18-0249) 

NEPA Analysis 

In the Molybdenum-99 EIS, DOE analyzed 
alternatives to establish, as soon as practical, a 
domestic capacity to produce molybdenum-99 
and related medical isotopes for use by the U.S. 
healthcare community using the U.S. Food and 
Drug Administration-approved Molybdenum-
99 production process (DOE 1996c). 

Relationship to LANL 

The ROD associated with the Molybdenum-99 
and Related Isotopes EIS ( 60 FR 48921) states 
that DOE will use the facilities of Sandia 
National Laboratories, New Mexico, and 
LANL. Under this approach, DOE uses the 
CMR Building at LANL to fabricate the targets 
containing HEU. Molybdenum-99 is produced 
at Sandia National Laboratories. LL W from 
target fabrication at LANL is disposed of on the 
site, pending decisions based on the WM PElS 
and this SWEIS. 

SWEIS Inclusion 

The modifications required to fabricate targets 
at LANL's CMR Building are relatively minor. 
Some interior walls will be removed, doors will 
be relocated, and gloveboxes with filtered 
exhaust systems will be installed. These 
activities and the target fabrication operations 
are included in all alternatives in the SWEIS. 
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1.5.5 Storage and Disposition of 
Weapons-Usable Fissile 
Materials Programmatic 
Environmental Impact 
Statement (DOE/EI8-0229) 

NEPA Analysis 

After completion of the Storage and Disposition 
of Weapons-Usable Fissile Materials 
Programmatic Environmental Impact 
Statement (DOE 1996d), DOE decided in the 
related ROD how to implement its program to 
provide for safe and secure storage of weapons
usable fissile materials (plutonium and HEU) 
and a strategy for the disposition of surplus 
weapons-usable plutonium (62 FR 3014). The 
fundamental purposes of the program are to 
maintain a high standard of security and 
accounting for these materials while in storage 
and to ensure that plutonium produced for 
nuclear weapons and declared excess to national 
security needs is never again used for nuclear 
weapons. 

Relationship to LANL 

LANL participates in the research and 
development program to develop and 
demonstrate the technologies necessary for 
disposition and storage of plutonium. In 
particular, research and development regarding 
the conversion of surplus plutonium in weapons 
components to mixed oxide (MOX) reactor fuel 
is conducted at LANL. 

SWEIS Inclusion 

The research and development efforts 
supporting plutonium pit disassembly and MOX 
fuels development and demonstration are within 
the levels of operation addressed in the SWEIS. 
Specifically, the No Action, Reduced 
Operations, and Greener Alternatives include 
the current level of operation, and the Expanded 
Operations Alternative includes a higher level 
of these activities. 



1 1.5.6 EIS on Management of 
Certain Plutonium Residues 
and Scrub Alloy Stored at the 
Rocky Flats Environmental 
Technology Site (DOE/ 
EIS-0277) 

NEPA Analysis 

DOE has issued an EIS (DOE 1998d) to 
evaluate the potential environmental impacts 
associated with management of certain 
plutonium residues and scrub alloy currently 
being stored at RFETS in Golden, Colorado. 
The residues and scrub alloy are materials that 
were generated during the separation and 
purification of plutonium or during the 
manufacture of plutonium-bearing components 
for nuclear weapons. Alternatives analyzed in 
the Residues EIS include No Action, process for 
disposal without plutonium separation, and 
process for disposal or other disposition with 
plutonium separation. In its ROD 
{63 FR 66136) DOE selected processing 
technologies for these residues, including some 
that would involve separation of plutonium. In 
a second ROD, DOE will make a decision about 
technologies for pyrochemical salt residues. 
The preferred alternative is to preprocess at 
RFETS, with plutonium separation to take place 
at LANL. The impacts of off-site transportation 
and processing are analyzed in detail for the 
Savannah River Site and LANL. 

Relationship to LANL 

LANL participates in the research and 
development program to develop and 
demonstrate the technologies necessary for 
management (including the processing, 
measuring and storing) of plutonium residues. 
At times, LANL has processed and is expected 
to continue to process small quantities of unique 
or difficult-to-process residues from off-site 
locations. In addition, as noted above, the 
Residues EIS analyzed LANL as a possible site 
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for processing some of RFETS' chloride salt 
residues. 

SWEIS Inclusion 

The development and demonstration activities 
for the processing, measuring, and storing of 
plutonium residues are within the levels of 
operation addressed under each of the SWEIS 
alternatives. The No Action Alternative 
includes the current level of such operations, 
and the Reduced Operations Alternative 
includes a level of operations lower than that in 
the No Action Alternative. The Expanded 
Operations and Greener Alternatives include a 
larger throughput of residue processing than the 
No Action Alternative, and in addition, include 
increases in the amount of off-site material that 
would be processed and transported from 
RFETS. 

1.5. 7 Pit Disassembly and 
Conversion Demonstration 
Environmental Assessment 
(DOE/EA-1207) 

NEPA Analysis 

DOE prepared an environmental assessment 
(EA) (DOE 1998a) to examme the 
environmental impacts of the proposed 
development and demonstration of an integrated 
pit disassembly and conversion process for 
fissile material disposition. The demonstration 
would involve the disassembly of up to 250 
weapons components (pits) over 4 years and 
conversion of the recovered plutonium to 
plutonium oxide. DOE determined that this 
proposed action would not significantly affect 
the quality of the human environment and 
issued a Finding of No Significant Impact in 
August, 1998 (63 FR 44851). Because this EA 
was under preparation, the proposed action of 
250 components was part of the Expanded 
Operations Alternative in the draft SWEIS. 
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Relationship to LANL 

The proposed work would be conducted at 
LANL's Plutonium Facility at TA-55. No new 
facilities would need to be constructed to 
support the demonstration, although internal 
modifications to the facility would be required. 
All work would be performed in a series of 
interconnected gloveboxes using remote 
handling and computerized control systems. 

SWEIS Inclusion 

The modifications and conduct of the plutonium 
pit disassembly and conversion demonstration 
using up to 40 pits are within the level of 
operations addressed in the SWEIS No Action, 
Reduced Operations, and Greener Alternatives. 
Demonstration activities using up to 250 pits 
over 4 years is within the level of operations 
included in the SWEIS Expanded Operations 
Alternative. The Expanded Operations 
Alternative also includes continued use of the 
process equipment for pit disassembly by other 
programs after this demonstration project has 
been completed. 

1.5.8 Surplus Plutonium 
Disposition Environmental 
Impact Statement (DOE/ 
EIS-0283) 

NEPA Analysis 

DOE is preparing an EIS (DOE 1998b) to 
evaluate the potential environmental impacts for 
the proposed siting, construction, and operation 
of facilities for plutonium disposition. These 
would include a facility to disassemble and 
convert plutonium pits into plutonium oxide 
suitable for disposition, a facility to immobilize 
surplus plutonium in glass or ceramic form, and 
a facility to fabricate plutonium oxide into 
MOX fuel. The EIS also examines the potential 
impacts of the siting, modification, and 
operation of existing facilities for the 
fabrication oflead test assemblies that would be 
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used in MOX fuel qualification demonstrations. 
The Draft Surplus Plutonium Disposition EIS 
was issued in July 1998. 

Relationship to LANL 

DOE is analyzing LANL as one of five potential 
sites for the location of the fabrication ofMOX 
fuel lead test assemblies demonstration as part 
of the surplus plutonium disposition program. 

SWEIS Inclusion 

The development and fabrication activities for 
the production of MOX fuel pellets would be a 
demonstration activity. The SWEIS includes 
continued development and demonstration 
activities for ceramic fuels. The impacts of 
implementing the Lead Test Assembly 
demonstration activities at LANL are presented 
in chapter 5, section 5.6. Facility information 
also is provided in chapter 2 (sections 2.2.2.1 
and 2.2.2.15) regarding both operations. 

1.5.9 EIS for Siting, Construction, 
and Operation of the 
Spallation Neutron Source 
(DOE/Eis-o247) 

NEPA Analysis 

DOE is evaluating the siting, construction, and 
operation of a proposed spallation neutron 
source (SNS) (DOE 1998c). This facility would 
consist of a proton accelerator system; a 
spallation target; and appropriate experimental 
areas, laboratories, offices, and support 
facilities to allow ongoing and expanded 
programs of neutron research. The proposed 
site for the SNS is the DOE-owned Oak Ridge 
National Laboratory in Oak Ridge, Tennessee. 
The alternative sites under consideration are 
three other DOE-owned laboratories: Argonne 
National Laboratory, Argonne, Illinois; LANL; 
and Brookhaven National Laboratory, Upton, 
New York. The public scoping period for this 



EIS was completed in September 1997. A draft 
EIS was completed in December 1998. 

This facility is considered complementary to 
existing accelerator-based spallation sources at 
LANL, and would not be intended to replace the 
existing facility. 

Relationship to LANL 

LANL is one of four alternatives for the SNS; 
though not the preferred site. If LANL is 
selected, the facility would be built on a 
currently undeveloped site. This project is 
independent of all current or planned future 
operations at LANL. 

SWEIS Inclusion 

The SNS EIS is being coordinated with this 
SWEIS so that it can make use of the 
information developed for the SWEIS and to 
ensure that the SNS EIS considers the LANL 
alternative in light of the information regarding 
LANL operations and the corresponding 
impacts, as described in this SWEIS. Impacts 
associated with the SNS project, including site 
development, utilities, and waste management 
are to be analyzed in the EIS specific to that 
project and are not included in the SWEIS. 

1.5.10 EIS for the Proposed 
Conveyance and Transfer of 
Certain Land Tracts Located 
Within Los Alamos and Santa 
Fe Counties and Los Alamos 
National Laboratory 

NEPA Analysis 

DOE is preparing an EIS to assess the potential 
environmental impacts of conveying or 
transferring certain land tracts under the 
administrative control of DOE located within 
the Counties of Los Alamos and Santa Fe (the 
CT EIS). The EIS is evaluating the 
congressionally mandated action required under 
PL 105-119 of conveying certain land tracts to 
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the County of Los Alamos and to the Secretary 
of the Interior in trust for the Pueblo of San 
Ildefonso. 

Relationship to LANL 

LANL is the only DOE site involved in the 
proposed action. The NEP A review ts 
proceeding separately from the SWEIS. 

SWEIS Inclusion 

The SWEIS analysis does not include a 
consideration for changing the size or 
configuration of the LANL reserve through land 
conveyance or transfer, such as those to be 
included in this CT EIS. A draft CT EIS is 
expected to be released for public review and 
comment in early 1999. The impacts of 
implementing the proposed action are 
summarized in chapter 5, section 5.6 of the 
SWEIS. The SWEIS does take into account two 
proposals for land transfer or leasing that have 
already been analyzed by EAs with Findings of 
No Significant Impacts (FONSI) (discussed in 
section 1.6.2), although DOE has not reached a 
final decision to implement either of these 
proposals to date. 

1.5.11 Environmental Assessment 
for the Proposed Strategic 
Computing Complex (DOE/ 
EA-1250) 

NEPA Analysis 

DOE prepared an environmental assessment to 
evaluate the environmental impacts of 
construction and operation of a Strategic 
Computing Complex (SCC) within LANL's 
TA-3. The SCC will be a facility designed to 
house and operate an integrated system of 
computer processors capable of performing 
approximately 50 trillion floating point 
operations per second, as part of the Accelerated 
Strategic Computing Initiative in support of the 
Stockpile Stewardship and Management 
Program. 
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Relationship to LANL 

LANL is the only site under consideration for 
the SCC. The SCC proposal was an allowable 
interim action, and the NEPA review proceeded 
separately from the SWEIS. Based on the EA, 
DOE determined that the proposed action would 
not significantly affect the quality of the human 
environment and issued a Finding of No 
Significant Impact in December 1998. 

SWEIS Inclusion 

The major impacts of the operation of the sec 
will be on water consumption and use of electric 
power. The impacts of the construction and 
operation of the sec are included in the levels 
of operation for all of the alternatives in the 
SWEIS. 

1.6 OVERVIEW OF THE LANL 
SWEIS 

General information regarding the NEP A 
process and the process DOE used in 
preparation of this SWEIS (including public 
involvement) are included on the inside covers 
of volume I of the SWEIS. Additional 
information specific to the SWEIS is described 
in this section, including the objectives of the 
SWEIS, DOE's approaches in preparing the 
document, the consideration of future projects 
in the SWEIS alternatives and analyses, the role 
ofthe Cooperating Agency, and a preview ofthe 
remaining sections of the document. 

1.6.1 Objectives of the SWEIS 

The environmental impacts ofLANL operations 
have been addressed in the Final Environmental 
Impact Statement: Los Alamos Scientific 
Laboratory Site (DOE 1979) and in subsequent 
EISs, EAs, categorical exclusion 
determinations, and other types of 
environmental reviews for specific projects and 
activities. Changes in the world political 
situation have the potential to alter the role of 
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LANL and its operations now and during the 
next 10 years, and this SWEIS is intended to 
support decision-making regarding LANL's 
operations. In this SWEIS, DOE is examining 
the environmental impacts of four alternatives 
for the continued operation of the laboratory 
(section 1.3 and chapter 3 provide descriptions 
of the alternatives analyzed). 

Given the decisions DOE intends to make based 
on this SWEIS (section 1.4), the objectives of 
the SWEIS are to: 

• Describe the current environment, current 
operations, and the impacts associated with 
the continued operation ofLANL. 

• Compare the environmental consequences, 
including cumulative impacts, of 
reasonable alternatives for the continued 
operation ofLANL. 

• Provide a sufficient level of information to 
facilitate routine decisions about, and 
verification of, operational status with 
respect to the SWEIS analyses. 

• Provide the project-specific NEPA analyses 
for proposed projects (including the 
expansion ofLLW disposal capacity at 
Area G and the enhancement of plutonium 
pit manufacturing at LANL) and include 
them in the overall SWEIS impact 
assessment. 

• Serve as a site-wide document for tiering 
and reference information for future NEPA 
analyses at LANL. 

1.6.2 SWEIS Approaches 

To meet these objectives, DOE used the 
following approaches: 

• The sources of potential impacts analyzed 
in the SWEIS are those associated with 
LANL operations within the 43-square
mile (111-square-kilometer) LANL main 
site and the 0.3-square-mile (0. 77-square
kilometer) Fenton Hill site, located about 
20 miles (32 kjlometers) west ofLANL. 



• The SWEIS analyzes current and proposed 
activities that could occur over the next 10 
years. DOE chose the 1 0-year period as 
one in which future activities could be 
reasonably anticipated and described. 
Predicting activities beyond 10 years would 
have been excessively speculative. 

• Those operations that have the most 
potential for significant environmental and 
human health impacts, including areas of 
concern identified by the public during the 
scoping process, are described in detail by 
facility. Operations of lesser potential 
impact are described and analyzed at the 
site-wide level only. 

• Descriptions of the affected environment 
are based on the geographical area ofthe 
potential impact. If the impact would be 
limited to a canyon or mesa top, the 
discussion is largely focused at that level. 
Parameters such as radiological air 
emissions and the potential consequences to 
air quality and human health are discussed 
at the regional level. 

• The SWEIS also includes the impacts of a 
proposed land transfer and a proposed lease 
action that are currently being finalized. 
These proposals (Transfer of the DP Road 
Tract to the County of Los Alamos and 
Lease of Land for the Development of a 
Research Park) were analyzed in EAs 
(DOE 1997c and DOE 1997d). The 
Secretary ofEnergy is directed to make 
additional land transfers in the Departments 
of Commerce, Justice, and State, the 
Judiciary, and Related Agencies 
Appropriations Act of 1998 (PL 105-119, 
Section 632), but the actual parcels to be 
transferred are not sufficiently defined to 
allow for meaningful analysis in this 
SWEIS. On May 6, 1998, DOE published 
an NOI to prepare an EIS for the Proposed 
Conveyance and Transfer of Certain Land 
Tracts in the FR (63 FR 25022). (See 
Section 1.5.10.) 
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• The SWEIS generally describes the 
environmental restoration actions planned 
during the next 10 years to meet the 
requirements ofLANL's Hazardous Waste 
Operating Permit and the various strategies 
for managing the resulting wastes. The 
types of impacts experienced and expected 
from such activities are described in general 
and are included with the site-wide impacts 
of each of the four alternatives analyzed in 
the SWEIS. These impacts are also 
analyzed in NEPA reviews and in RCRA 
documentation prepared using processes 
that include opportunities for public 
comment, within the framework agreed 
upon among DOE, the LANL management 
and operating contractor (University of 
California [UC]), and the New Mexico 
Environment Department (NMED). 

• For the cumulative impact analysis, other 
proposals and plans by both private and 
government entities in the northern New 
Mexico area were reviewed, and their 
effects were considered together with those 
from LANL operations. 

In this SWEIS, DOE also examines mitigation 
measures for impacts of LANL operations, 
planning strategies to protect and conserve 
natural and cultural resources, and waste 
management (treatment, storage, and disposal) 
strategies for LANL, including pollution 
prevention. 

1.6.3 Consideration of Future 
Projects 

DOE and researchers at LANL frequently 
develop new ideas and proposals for which 
funding and programmatic support are 
requested. Such proposals vary in terms of size, 
complexity, and potential environmental 
impact. Many of these proposals are 
characterized as projects. These are typically 
activities or groups of activities within the broad 
research, development, and applications 
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activities across LANL. Some of these 
activities also require construction or 
modification of facilities or equipment. The 
discussion in this section focuses on these 
construction and modification projects. 

Construction and facility modification projects 
being considered by and for LANL are of many 
sizes and levels of complexity and were 
identified using a variety of sources. These 
sources included Capital Assets Management 
Process (CAMP) Reports (e.g., LANL 1995), 
LANL Institutional Plans (e.g., LANL 1996), 
and other DOE NEP A documents and reports. 
The potential projects identified were reviewed 
to determine the appropriate level of analysis in 
the SWEIS. As a result of this process, potential 
LANL projects were placed into one of these 
three categories. 

• Projects for which NEPA review has been 
completed and for which a decision has 
been made prior to the completion of the 
SWEIS. These projects support the DOE 
mission and DOE's ongoing program 
requirements and are included in all of the 
SWEIS alternatives. Any ofthese projects 
that are considered major federal actions 
meet the test for interim actions found in 
the Council on Environmental Quality's 
(CEQ's) regulations for implementing 
NEPA at 40 Code of Federal Regulations 
(CFR) 1506.1. 

• Site-specific proposed projects that are ripe 
for decision and are on the same schedule 
as the SWEIS and its ROD. Several facility 
or equipment modification activities are 
described in the SWEIS (chapters 2 and 3). 
It is expected that the SWEIS will 
constitute the NEPA review for these 
projects. However, if the scope or design 
for these projects changes substantially in 
the future, additional NEPA review may be 
necessary. The construction projects 
analyzed include the expansion of LL W 
disposal capacity in Area G and the 
enhancement of plutonium pit 
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manufacturing operations (to reestablish 
DOE's production capability for these 
weapons components). For these two 
project-level analyses, a description of the 
different locations within LANL considered 
and the environmental impacts of 
constructing those facilities at the different 
locations is included in volume II of the 
SWEIS, Project-Specific Siting and 
Construction (PSSC) Analyses. These 
construction activities and subsequent 
facility operations are included in the 
Expanded Operations Alternative (chapter 
3, section 3.2), and the impacts of these 
activities are included in the impacts of the 
Expanded Operations Alternative (chapter 
5, section 5.3) in volume I of the SWEIS. 

• Projects that are not reasonably foreseeable 
within the next 10 years. Such projects are 
considered speculative; thus, they are not 
analyzed in the SWEIS. If such projects 
were eventually proposed, it is anticipated 
that they would require NEPA review prior 
to being undertaken. Such analyses would 
be tiered from the SWEIS that is in effect at 
the time. 

1.6.3.1 Emerging Actions at LANL 

Because LANL is a site of ongoing and evolving 
research and development, there may be 
potential actions or projects for which concepts 
are emerging or may emerge during the 
preparation of this SWEIS. Typically, such 
projects are still somewhat speculative or not at 
a sufficient stage of definition to allow for 
detailed NEPA analysis. These projects are not 
yet proposed (in the NEPA sense) and are not 
ripe for analysis in the SWEIS. If and when 
these projects are sufficiently defined, they 
would be subject to appropriate NEPA review at 
that time. For the purposes of public disclosure 
and to ensure the fullest possible description of 
site-wide activities, however, the following 
information is provided on some emerging 
projects. 



• DOE currently is studying a variety of 
options for the renovation of infrastructure 
at TA-3 that would include replacing a 
number of aging structures either 
individually or as part of a multi-building 
effort. It is anticipated that one or more 
building replacements will be needed at 
TA-3. The construction would be of office 
and light laboratory buildings to continue 
housing the existing types of activities 
currently pursued at this TA. Planning for 
renovations and/or replacements is still 
being discussed, and impacts cannot yet be 
analyzed. 

• An additional facility, the Los Alamos 
Nonproliferation and International Security 
Center, is also being studied. This building 
would consolidate about 80 percent of 
office and light laboratory activities 
undertaken at LANL for verification and 
intelligence purposes. The activities are 
currently undertaken in about 50 separate 
structures consisting of a variety of 
transportable facilities and various 
buildings spread out over five TAs. TA-3 is 
being considered as a potential site. 

• As discussed further in chapter 4 (section 
4.9.2.1) and chapter 6 (section 6.1.1) of this 
SWEIS, DOE and other users of electric 
power in the area have been working with 
suppliers to resolve foreseeable power 
supply and reliability issues. Some specific 
solutions to these issues are currently being 
examined for feasibility. In particular, DOE 
is examining the potential for constructing a 
power line that would extend from the 
existing Public Service Company ofNew 
Mexico (PNM) Norton substation southeast 
ofLANL to existing LANL substations, 
and potentially to a new LANL substation 
(which would be constructed if this is 
determined to be a feasible solution). 

As noted above, these projects would be subject 
to appropriate NEP A review when they are 
sufficiently defined for analysis. 
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1.6.4 Cooperating Agency 

In November, 1995, DOE agreed to the request 
of the Incorporated County ofLos Alamos, New 
Mexico, to be a Cooperating Agency in the 
preparation of the SWEIS. DOE and the County 
of Los Alamos believed this status to be 
appropriate given the interdependence of the 
county's planning and DOE's planning for 
LANL. DOE and the County of Los Alamos 
signed a Memorandum of Agreement that 
governs interactions with respect to the SWEIS. 
The county's participation in the SWEIS has 
included participation in planning meetings, 
development of analytical methodologies, data 
projections, and review of analyses for, and 
predecisional drafts of, the draft SWEIS. The 
county's participation has been greatest with 
respect to socioeconomic analyses, including 
utilities and infrastructure demands associated 
with LANL activities. 

1.6.5 Organization of the SWEIS 

The SWEIS is organized into four volumes and 
a classified appendix. The first volume contains 
the following parts: 

• Chapter 1 presents a description ofLANL's 
role in supporting DOE's missions, the 
purpose and need for agency action, and an 
overview of the SWEIS. 

• Chapter 2 presents a detailed description of 
LANL's facilities and activities. 

• Chapter 3 describes the alternatives 
analyzed in the SWEIS and the alternatives 
not considered in detail, and provides 
comparison of the potential consequences 
of the alternatives for continued operations. 

• Chapter 4 presents a description of the 
affected environment as it exists under 
current conditions and provides the basis 
against which impacts resulting from 
actions under each alternative can be 
compared. 
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• Chapter 5 describes the potential 
consequences that could result from 
implementing each of the alternatives. 

• · Chapter 6 describes the mitigation 
measures that could be applied to minimize 
or reduce potential environmental 
consequences of the alternatives. 

• Chapter 7 presents a summary of the 
regulatory requirements and provides 
information on federal permits and licenses 
that apply to LANL operations, as well as 
agencies consulted in the preparation of this 
SWEIS. 

• Chapter 8 is a list of preparers of the 
SWEIS. 

• Chapter 9 is a list of individuals and 
organizations receiving a copy of the 
SWEIS. 

• Chapter 10 is a glossary of terms used in 
the SWEIS. 

• Chapter 11 contains copies of statements by 
contractors who worked on the SWEIS 
regarding potential conflicts of interest. 

• Chapter 12 is an index of key words or 
expressions used in this volume of the 
SWEIS. 

The second volume of the SWEIS contains two 
parts and addresses the siting and construction 
impacts associated with the Expansion of 
TA-54/Area GLow-Level Waste Area (part I) 
and the Enhance of Plutonium Pit 
Manufacturing (part II). 

The third volume of the SWEIS contains nine 
appendixes that present detailed information to 
support the analyses presented in chapter 5 of 
the SWEIS. 

• Appendix A, Water Resources 
• Appendix B, Air Quality 
• Appendix C, Contaminant Data Sets 

Supporting Ecological and Human Health 
Consequence Analysis 

• Appendix D, Human Health 
• Appendix E, Cultural Resources 
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• Appendix F, Transportation Risk Analysis 
• Appendix G, Accident Analysis 
• Appendix H, Supplement Analysis for the 

Enhancement of Pit Manufacturing at Los 
Alamos National Laboratory, Stockpile 
Stewardship and Management 
Programmatic Environmental Impact 
Statement 

• Appendix I, Report on the Status and 
Implications of Seismic Hazard Studies at 
LANL 

The fourth volume of the SWEIS contains the 
public comments received on the draft SWEIS 
and DOE's responses. The volume contains 
three chapters. 

• Chapter 1 describes the public comment 
process for the draft SWEIS. 

• Chapter 2 discusses several topics 
associated with the comments received on 
the draft SWEIS that were of broad interest 
or concern. These topics were categorized 
as "Major Issues." This chapter reflects 
how these broad issues were considered. 

• Chapter 3 presents the comments received 
on the draft SWEIS and DOE's response to 
each individual comment. 

The discussions in this SWEIS are augmented 
by a classified supplement to the SWEIS. This 
supplement contains certain classified 
information and data related to the activities at 
LANL that, though important to support 
understanding of certain details underlying the 
SWEIS and its analyses, must be protected in 
accordance with the Atomic Energy Act of 1954 
(42 U.S.C. §2011). This information includes 
details associated with some operations, 
experiments, processes, or source terms. DOE 
presents as much information as possible in this 
unclassified document. Furthermore, the 
environmental impacts are fully contained in the 
results presented to the public in this 
unclassified document. 



DOE invited the EPA, the DoD, the Accord 
Pueblos, and the State of New Mexico to review 
the classified supplement. Only those 
individuals with appropriate clearances and a 
need to know were given access to the classified 
information. 

References used for the preparation of this 
SWEIS are, to the extent practical, publicly 
available. To request assistance in obtaining or 
accessing any of these references, please contact 
Mr. Corey Cruz of DOE by the mechanisms 
described on the cover sheet for this volume. 

1. 7 CHANGES TO THE DRAFT 

SWEIS 

DOE revised the draft SWEIS in response to 
comments received from other federal agencies; 
tribal, state, and local governments; 
nongovernmental organizations; the general 
public; and DOE reviews. The text was 
changed to provide additional environmental 
baseline information, to correct inaccuracies 
and make editorial corrections, and provide 
additional discussion of technical 
considerations to respond to comments and 
clarify text. In addition, DOE updated 
information due to events or decisions made in 
other documents since the draft SWEIS was 
provided for public comment in May 1998. 

1. 7.1 Summary of Significant 
Changes 

1.7.1.1 Revised Preferred 
Alternative 

In the draft SWEIS, the DOE's Preferred 
Alternative was the Expanded Operations 
Alternative. In this final SWEIS, the Expanded 
Operations Alternative remains the Preferred 
Alternative with one modification, as noted 
below. The modification to the Preferred 
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Alternative involves the level at which pit 
manufacturing will be implemented at LANL. 
Under the Expanded Operations Alternative, 
DOE would expand operations at LANL, as the 
need arises, to increase the level of existing 
operations to the highest reasonably foreseeable 
levels, including the full implementation of pit 
manufacturing up to the capacity of 50 pits per 
year under single-shift operations (80 pits per 
year using multiple shifts). However, as a result 
of delays in the implementation of the CMIP 
and recent additional controls and operational 
constraints in the CMR Building (instituted to 
ensure that the risks associated with the CMR 
Building operations are maintained at an 
acceptable level), the DOE has determined that 
additional study of methods for implementing 
the 50 pits per year production capacity is 
warranted. In effect, because DOE has 
postponed any decision to expand pit 
manufacturing beyond a level of20 pits per year 
in the near future, the revised Preferred 
Alternative would only implement pit 
manufacturing at this level. This postponement 
does not modify the long-term goal announced 
in the ROD for the SSM PElS (up to 80 pits per 
year using multiple shifts). 

1.7.1.2 Enhanced Pit 
Manufacturing 

As described above, as a result of delays in the 
implementation of the CMIP and recent 
additional controls and operational constraints 
in the CMRBuilding (section 2.2.2.3), DOE has 
postponed any decision to implement the pit 
manufacturing capability beyond a level of 20 
pits per year (14 pits is the No Action level). 
DOE believes it can expand the pit 
manufacturing capability to 20 pits at TA-55 
without significant infrastructure upgrades and 
still meet its near-term mission requirements. 
When the additional studies are completed, 
DOE will provide the appropriate NEP A 
review, tiered from this SWEIS, to implement 
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the pit manufacturing capability beyond the 20 
pits per year capacity. The PSSC analysis for 
the Enhancement of Plutonium Pit 
Manufacturing (in volume ll of this SWEIS) no 
longer states a "Preferred PSSC Alternative." 
The Preferred Alternative would only 
implement pit production at a level of20 pits per 
year. However, for completeness and to bound 
the impacts of implementing pit production at 
LANL, the "Utilize Existing Unused Space in 
the CMR Building" Alternative (the Preferred 
PSSC Alternative in the draft SWEIS) is still 
included in the Expanded Operations 
Alternative as the "CMR Building Use" 
Alternative. The ROD for the SWEIS will only 
include a decision regarding the operations to 
implement the pit production mission at LANL 
for up to 20 pits per year. This change is 
reflected in volume TI, part II of the SWEIS. 

1.7.1.3 Wildfire 

The scenario that a wildfire could encroach on 
LANL was analyzed and included in the 
accident set presented for all the alternatives. 
The detailed wildfire analysis, referred to as the 
SITE-04 accident, is presented in appendix G, 
section G.5.4.4 ofvolume Til of this SWEIS. A 
summary of the impacts is presented in 
chapter 5. 

1.7.1.4 Comparison Between the 
Rocky Flats Plant and 
LANL 

An overview of the 1969 plutonium fire at the 
Rocky Flats site and a comparison of the design 
and operational differences between the Rocky 
Flats Plant and LANL are included in appendix 
G, section G.4.1.2. A summary is included in 
chapter 5. 
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1.7.1.5 CMR Building Seismic 
Upgrades 

DOE has decided not to implement the seismic 
upgrades as part of the CMR.Building Upgrades 
Project, Phase TI, as a result of: (1) new seismic 
studies (chapter 4, section 4.2.2.2, and 
appendix I) released after the draft SWEIS was 
issued indicating the additional hazard of a 
seismic rupture at the CMR Building and 
(2) DOE's postponement of any decisions to 
implement the pit manufacturing capability 
beyond 20 pits per year in the near future. 
Although the seismic rupture risk does not have 
a substantial effect on the overall seismic risk 
(chapter 2, section 2.2.2.3), it is an aspect of risk 
that cannot be cost-effectively mitigated 
through engineered structural upgrades. Given 
that assessment, the DOE is considering more 
substantial actions that are not yet ripe for 
analysis in the SWEIS (e.g., replacement of 
aging structures). The overall goal of DOE's 
evaluation is ultimately to reduce the risk 
associated with a seismic event, should one 
occur. In the meantime, DOE is taking actions 
to mitigate seismic risks through means other 
than seismic upgrades (e.g., minimizing 
material-at-risk and putting temporarily inactive 
material in process into containers). In any 
event, DOE is presenting the larger and more 
conservative impacts (no seismic upgrades) for 
the SITE-01, SITE-02, and SITE-03 accidents. 
Therefore, SITE-01, SITE-02, and SITE-03 
accidents were revised to include new seismic 
data published after the draft SWEIS was 
released and to exclude the mitigation of the 
impacts of implementing the seismic upgrades. 
The detailed revised analysis is presented in 
appendix G. A summary of the impacts is 
presented in chapters 3 and 5. 

1.7.1.6 Strategic Computing 
Complex 

The impacts of constructing and operating the 
proposed sec project, primarily electric power 
demand and water usage, were incorporated into 



all the alternatives analyzed. Water usage was 
not increased in these analyses because DOE 
and LANL committed to no net increase of 
water as a result of conservation measures and 
recycling of treated wastewater from the 
Sanitary Wastewater Systems Consolidation 
Plant, TA-46, as cooling water for the SCC 
project. 

1.7.1. 7 Conveyance and Transfer of 
DOE Land 

DOE has begun the preparation of an EIS for the 
Conveyance and Transfer of Certain Land 
Tracts at LANL. The CT EIS, scheduled to be 
released in draft form for public review and 
comment in early 1999, will analyze the impacts 
of conveying and transferring certain tracts of 
land to the County of Los Alamos and the U.S. 
Department of the Interior in trust for the Pueblo 
of San lldefonso. The CT EIS also will present 
the cumulative impacts of the land being 
developed by either the County of Los Alamos 
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or the Pueblo, as well as the impacts of 
continuing to operate LANL. 

1.7.2 Next Steps 

The ROD, to be published no sooner than 30 
days after the NOA for the final SWEIS has 
been issued, will explain all factors, including 
environmental impacts, that the DOE 
considered in reaching its decision. The ROD 
also will identify the environmentally preferred 
alternative or alternatives. If mitigation 
measures, monitoring, or other conditions are 
adopted as part of DOE's decision, these will 
summarized in the ROD, as applicable, and will 
be included in the Mitigation Action Plan that 
would be prepared following the issuance of the 
ROD. The Mitigation Action Plan would 
explain how and when mitigation measures 
would be implemented and how the DOE would 
monitor the mitigation measures over time to 
judge their effectiveness. 
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Background on LANL Facilities and Activities 

CHAPTER2.0 
BACKGROUND ON LOS ALAMOS NATIONAL 
LABORATORY FACILITIES AND ACTIVITIES 

LANL's current activities stem from its original 
mission to build the world's first nuclear 
weapon. In March 1943, a small group of 
scientists led by J. Robert Oppenheimer, came 
to the small community of Los Alamos to carry 
out Project Y of the Manhattan Project (1943 
through 1945). 

Although the original mission was assigned to a 
few hundred scientists and technicians, by the 
time the first nuclear bomb was tested at Trinity 
Site, the Los Alamos Laboratory consisted of 
more than 3,000 civilian and military personnel. 
In 1947, Los Alamos Laboratory was renamed 
the Los Alamos Scientific Laboratory, and in 
1981 it was designated as a national laboratory 
and became LANL. Following World War IT, 
LANL activities continued to focus on nuclear 
defense and related research and development, 
but gradually expanded to include nuclear 
energy and other high-technology civilian 
research and development, and over time grew 
to serve other government and civilian 
programs. 

This chapter provides an overview of LANL' s 
activities, both direct-funded (section 2.1.1) and 
support activities (section 2.1.2). It includes a 
discussion of responsibilities associated with 
operational safety at LANL (section 2.1.3). It 
also provides a description ofLANL's technical 
areas (TAs) (section 2.2.1), the 15 facilities that 
were identified as key facilities for purposes of 
the SWEIS (section 2.2.2), and identification of 
nuclear and moderate hazard non-key facilities 
(section 2.2.3). Sections 2.3 and 2.4 discuss the 

role of the University of California (UC) at 
LANL and recent LANL funding levels, 
respectively. 

2.1 OVERVIEW OF LANL 

ACTIVITIES 

The mission assignments and programs at 
LANL are discussed in chapter 1. However, the 
essence of operations at LANL lies in its various 
research and development and some fabrication 
activities, as well as the support activities. 
These serve as the foundation upon which new 
assignments and tasks build and rely. These 
activities are described in this section. 

LANL is funded primarily to use its capabilities 
in undertaking a broad range of theoretical and 
experimental research and development, as well 
as several production activities, for DOE and 
other federal agencies (these are referred to as 
direct-funded activities). Various support 
activities throughout LANL are essential to 
these undertakings. 

Research and development activities are 
dynamic by their very nature, with the norm 
being continual change within the limits of 
facility capabilities, authorizations, and 
operating procedures. This section describes 
the direct-funded activities at LANL in three 
(overlapping) major areas: 

• Theory, modeling, analysis, and 
computation (section 2.1.1.1) 
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• Experimental science and engineering 
(section 2.1.1.2) 

• Advanced and nuclear materials research, 
development, and applications 
(section 2.1.1.3) 

In addition, this section describes the support 
services needed to operate the site, such as site
wide management activities and ecological and 
natural resource management. 

2.1.1 Categories ofDirect-Funded 
Activities 

The operations of LANL are diverse and 
dispersed throughout the large government 
reservation. A general description of the types 
of direct-funded activities undertaken at LANL 
can be summarized as follows. 

2.1.1.1 Theory, Modeling, and High 
Pe~ormanceCompuang 

This class of research and development includes 
theoretical activities that are primarily directed 
toward model development, analysis, and 
assessment. Individual research activities 
integrate basic theory and experimental data 
across multiple disciplines into realistic 
analytical and simulation models; analyze and 
validate the models through comparison with 
experiments (including dynamic and 
hydrodynamic tests) and other expert 
information; or integrate the models into 
computer programs for the assessment of 
complex systems. Examples of such complex 
systems include weapons performance and 
surety, energy systems, military systems, 
transportation, atmosphere and ocean 
environments, manufacturing and materials 
processes, nuclear facility performance and 
safety, and health system analysis. Another 
aspect of LANL activities of this type is 
fundamental theory in areas such as nuclear and 
particle physics, astrophysics, biology, plasma 
and beam physics, and materials. 
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Theory, modeling, and high-performance 
computing combines fundamental theory and 
numerical solution methods with high
performance computing to model a broad range 
of physical, chemical, and biological processes. 

The operations supporting theory, modeling, 
and high-performance computing present risks 
similar to those of commercial or university 
administrative and research facilities; these are 
typically risks of industrial accidents/incidents. 

2.1.1.2 Experimental Science and 
Engineering 

Experimental science and engineering 
undertaken at LANL ranges from small-scale 
laboratory experimental activities and testing to 
the operation of one-of-a-kind facilities for 
measurements with radioactive, explosive, and 
hazardous materials and processes. 

Experiments are conducted in nuclear and 
particle physics, astrophysics, chemistry, 
atomic and plasma physics, accelerator 
technology, hydrodynamics, laser science, and 
beam physics, as well as a wide range of 
technology applications of neutron scattering, 
transmutation technologies, plasma processing, 
radiography, microlithography, inertial fusion, 
and Earth and environmental sciences. The 
capability includes integrating theory and 
modeling with measurements from experiments 
that are made using a wide variety of 
instruments and techniques over a range of 
physical conditions. 

These activities often utilize energy sources 
such as accelerators, high-powered lasers, high 
explosives, and pulsed-power systems. For 
example, Atlas and Pegasus-IT provide pulse 
power for initiating hydrodynamic and other 
experiments and are located at TA-35, as is the 
Trident laser. (Atlas was analyzed in a project
specific appendix to the Final Programmatic 
Environmental Impact Statement for Stockpile 
Stewardship and Management (SSM PElS) 



[DOE 1996a, Appendix K]). Many smaller 
lasers and pulsed-power devices are used 
throughout LANL. Analysis related to these 
types of experiments is conducted at several 
locations throughout LANL and supports 
further theoretical development. 

The hazards associated with experimental 
science and engineering work are primarily due 
to the presence of energy sources, such as lasers, 
explosives, accelerator beams, and electricity. 
These energy sources pose the risk of injury or 
death to workers; however, they pose minimal 
risk to the public because the public does not 
have access to the energy sources. Other risks 
associated with this type of work are similar to 
industrial, administrative, and research work 
and could result in accidents/incidents. Specific 
experiments that use radioactive or other 
hazardous materials also involve risk to workers 
and to the public associated with exposure to 
such materials. (Public risk is associated with 
the radioactive and hazardous contents of 
effluents and emissions.) 

A similar energy source at LANL is a very high 
powered radiofrequency source called the 
"Antenna Test and Calibration Range," which is 
an outdoor test range at TA-49. As with lasers 
and other energy sources, the primary hazards 
associated with this type of work are due to the 
energy sources (which pose a risk to workers) 
and other hazards typical of industrial, 
administrative, and research work that could 
result in accidents/incidents. Specific 
experiments that use radioactive or other 
hazardous materials also involve risk to workers 
and to the public associated with exposure to 
such materials. 

2.1.1.3 Advanced and Nuclear 
Materials Research, 
Development, and 
Applications 

These activities include those which are 
theoretical and experimental in nature, but 

Background on LANL Facilities and Activities 

because they are often focused on hazardous 
and nuclear materials, may require unique 
facilities and equipment. 

Advanced materials include energetic materials 
(such as high explosives and detonators), 
hazardous materials (such as beryllium and 
toxic organics), and structural materials (such as 
high load-bearing metals and metal alloys, 
intermetallic compounds, ceramics, and certain 
organics such as plastics and polymers). 
Nuclear materials include highly enriched 
uranium, tritium, and transuranics (including 
plutonium). These materials are used both in 
weapons and nonweapons research, 
development, and applications. 

Activities under this category include research 
regarding the nature of materials, for example: 

• Physical and chemical behavior in a variety 
of environments 

• Development of technologies for handling 
and processing hazardous and nuclear 
materials 

• Development of fabrication technologies 

• Development of measurement and 
evaluation technologies 

In addition, the activities in this area include 
casting, forging, extruding, drawing, forming, 
and machining materials, including metals, 
ceramics, polymers, and electronic materials of 
many types in both bulk and thin film forms into 
complex shapes over a range of sizes. 
Applications include: complex electronic 
materials development and characterization; 
development and use of thin films, coatings, and 
membranes; and fabrication of components for 
nuclear weapons (e.g., for primaries, gas 
reservoirs, and secondaries) or mock-ups of 
such components and parts for research on the 
behavior of materials. 

The hazards associated with this type of work 
are those associated with energy sources (as 
discussed in section 2.1.1.2 above), industrial 
accidents/incidents, exposure to hazardous 
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materials, and exposure to radioactive materials. 
While all of these hazards could affect workers, 
hazardous and radioactive constituents in 
emtsstons and effluents, and radiation 
exposures associated with the handling of 
nuclear materials also have the potential to 
affect the public and the environment. 

2.1.2 Supporting Activities 

As with the research and development activities 
across LANL, many of the support activities and 
infrastructure of LANL have varied within a 
range of activities. Such activities are expected 
to continue with similar variance under all of the 
SWEIS alternatives. In addition, renovations 
and some increased power, water, and natural 
gas supplies will be required regardless of 
which alternative is chosen. 

These supporting activities, which are not 
expected to change among the alternatives, are: 

• Most aspects of site-wide waste 
management 

• Infrastructure and central services 
• Facility maintenance and refurbishment 
• Environmental, ecological, cultural, and 

natural resource management; and 
environmental restoration, including 
decontamination and decommissioning 

These activities are crucial to LANL's 
capabilities in supporting its assigned missions. 
However, these activities present minimal risk 
to the public and the environment, and the risks 
posed to workers are similar to those in any 
research laboratory (the site-wide consequence 
analyses do include the contribution of these 
operations). These activities are described 
below. 

2.1.2.1 Waste Management 

Waste treatment, storage, and disposal, 
although not the primary business at LANL, are 
central to all facilities and TAs within LANL. 
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Sewage wastes and industrial solid 
(nonhazardous under the Resource 
Conservation and Recovery Act [RCRA]) 
wastes at LANL are managed similarly to 
commercial and municipal practices for these 
wastes throughout northern New Mexico 
(including use of sewage treatment plants and 
landfills). These are discussed in section 4.9.3 
and are not elaborated upon further here. 
Radioactive and chemical wastes that result 
from LANL operations receive treatment in 
accordance with regulatory requirements and 
are stored for off-site disposal or are disposed of 
in designated sites at LANL. 

DOE directed the preparation of waste 
management strategies for treatment, storage, 
and disposal of LANL-generated radioactive 
and hazardous chemical waste (Waste 
Management Strategies for LANL, 
LANL 1998b). The current strategy at LANL 
is characterized by utilization of existing on-site 
capabilities and cost-effective treatment and 
disposal. In addition, DOE also considered two 
other strategies: minimizing the on-site 
treatment and disposal and maximizing the on
site treatment and disposal. In Waste 
Management Strategies for LANL, these three 
strategies are applied (to the extent practicable) 
to each radioactive and chemical waste type 
generated at LANL for the volumes of waste 
projected under each SWEIS alternative. 
Additionally, each waste type is subdivided into 
treatability groups (groupings of waste types 
that would undergo similar treatment and 
disposal activities). Specific plans for treatment 
and disposal of LANL-generated waste are 
presented in Waste Management Strategies for 
LANL for each waste type by treatability group 
(LANL 1998b). 

Only the current strategy is carried through the 
SWEIS alternative descriptions and analyses, 
for all waste types across the alternatives. An 
examination of the changes caused by 
employing these different strategies did not 
reveal any deciding factors that would cause a 
change in the current strategy for most waste 



streams. Low-level radioactive mixed waste 
(LLMW) (which is a mixture of hazardous and 
low-level radioactive waste [LL W]) is primarily 
shipped off the site for treatment and disposal, 
with minimal on-site treatment. LANL is a 
minor user of these off-site facilities, and no 
capacity constraints have been noted. A change 
in this strategy would require the development 
of on-site treatment and disposal capability, 
which is not currently envisioned. Should 
conditions change such that a specific proposal 
might become viable in the future (such as a 
substantial change in waste volume [e.g., if 
LANL were chosen as a regional disposal site 
for LLMW disposal, as discussed in chapter I, 
section 1.5.1] or type), an analysis would be 
done at that time. Transuranic (TR.U) waste is 
treated on site and stored pending shipment to 
the Waste Isolation Pilot Plant (WIPP), 
consistent with recent DOE decisions 
(discussed in SWEIS sections 1.5.1 and 1.5.3). 
LL W is the only waste type where more than 
one viable strategy exists, and those options are 
evaluated in this document. The limited 
disposal space remaining in Area G, and the 
potential effects of the Waste Management 
Programmatic Environmental Impact Statement 
(WM PElS) Record ofDecision (ROD), causes 
DOE to evaluate the effects of expanding 
Area G or pursuing a strategy of shipping LL W 
off the site. The differences in these strategies 
are reflected in the differences between the 
alternatives (Expanded Operations is the only 
alternative that includes expansion of Area G). 
The project-specific siting and construction 
(PSSC) analysis for the expansion of Area Gin 
volume II of this document reflects siting and 
construction alternatives for on-site disposal of 
LLW. 

The principal radioactive and hazardous 
chemical waste management facilities at LANL 
are located at TA-50 and TA-54. A wide 
variety of waste types are managed at these 
facilities, and these wastes are generated in 
gaseous, liquid, and solid forms throughout 
LANL. These include administratively 
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controlled industrial solid wastes, toxic wastes, 
hazardous wastes, LL W, TR.U wastes, and 
mixtures of the above (e.g., radioactively 
contaminated asbestos, which is a toxic 
radioactive waste). The management of these 
wastes requires many different activities, 
including waste mtmmtzation, waste 
characterization, volume reduction, and waste 
treatment, storage, and disposal operations. 
Detailed analyses of the waste management 
operations across the SWEIS alternatives are 
focused on those activities conducted at TA-50 
and TA-54. All other waste management 
activities (outside of those performed in these 
two facilities) are not expected to change among 
alternatives. 

Pollution prevention programs are common to 
all alternatives as well. These programs have 
been successful in reducing overall LANL 
wastes requiring disposal by 30 percent over the 
last 5 years. These programs are site wide but 
have facility-specific components, especially 
for the larger generators of radioactive and 
hazardous chemical wastes. Waste projections 
developed by alternative reflect only 
demonstrated waste minimization and pollution 
prevention improvements. Past reductions, 
however, indicate that this is a conservative 
assumption and that actual waste generated in 
the future should be less than that projected. 
The Site Pollution Prevention P /an for Los 
Alamos National Laboratory (LANL 1997a) 
describes the LANL Pollution Prevention and 
Waste Minimization Programs, as well as 
general program descriptions, recently 
implemented actions, specific volume 
reductions due to recent actions, and current 
development/demonstration efforts that have 
not yet been implemented. 

The DOE Stockpile Management Process 
Development Program also plays an important 
role in pollution prevention. This program 
assures the improvement of current production 
processes for regulatory compliance and 
efficiency and the development of processes 
expected to be used for future production. 
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Numerous initiatives have been and are 
currently being funded through this program, 
which will minimize the waste being generated 
from production acttv1t1es. Additional 
initiatives are anticipated in the upcoming years, 
which will result in avoidance of TRU and 
mixed TRU waste at the point of generation. 
Process Development Program tasks associated 
with waste minimization include electrorefining 
and molten salt extraction processing, glovebox 
decontamination, supercritical carbon dioxide 
cleaning development, chloride solvent 
extraction, enhanced waste immobilization, 
nitric acid recycle and nitrate destruction, 
density measurement technology, in-line TRU 
waste assay and packaging, plutonium 
machining development, reusable coated metal 
molds for casting, and plutonium die casting. 

As with the pollution prevention program, the 
SWEIS waste projections only take credit for 
demonstrated technologies; actual waste 
generation should continue to be reduced due to 
this program. A description of the major 
stockpile management waste reduction 
initiatives is included in the Waste Minimization 
Activities for Pit Production at LANL 
(LANL 1996a). 

2.1.2.2 Infrastructure and Central 
Services 

LANL has 2,043 structures containing 
7.9 million square feet (734,700 square 
meters), of which 1,835 are buildings, totaling 
7.3 million square feet (678,900 square meters). 
The other structures consist of such items as 
meteorological towers, pumphouses, water 
towers, manhole covers, and small storage 
sheds. According to LANL' s Fiscal Year (FY) 
1997-2002 Institutional Plan (LANL 1996b), 
administration occupies 25 percent of LANL 
space, and storage and services (including 
power facilities) occupy approximately 
20 percent (Figure 2.1.2.2-1 ). In other words, 
central services and infrastructure use almost 
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half of LANL' s facilities and space. These 
activities include: 

• Administrative/Technical 
Services-Facilities used for support 
functions that include the Director's Office; 
Business; Human Resources; Facilities, 
Security and Safeguards; Environment, 
Safety, and Health; and communications. 

• Public/Corporate Interface-Facilities, 
both restricted and unrestricted, that allow 
public and corporate access and use, 
including such facilities as the 
Oppenheimer Study Center, Bradbury 
Museum, and special research centers. 

• Physical Support and 
Infrastructure-Facilities used for physical 
support of other laboratory facilities. These 
include warehouses, general storage, 
utilities, and wastewater treatment. 

The natural gas and electric power needs at 
LANL are interdependent and are presented in 
this SWEIS by alternative. Options to meet the 
increased capacity, as well as reliability needs, 
are being studied and involve multiple 
organizations and communities in the area. 
Beyond simple maintenance and replacement as 
needed for components of these systems, a 
project-specific NEPA review will be 
conducted when sufficient definition for the 
specific options to meet projected needs has 
been developed. 

While demand for water and electricity differs 
among alternatives, there are no changes 
proposed in this SWEIS with respect to DOE 
operations to provide and distribute these 
resources at LANL. Thus, these operations do 
not change across the alternatives analyzed and 
are included in all alternatives. 

2.1.2.3 Maintenance and 
Refurbishment 

LANL facilities have an estimated replacement 
cost of $4.2 billion, which includes buildings, 
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FIGURE 2.1.2.2-1.-Gross Space Utilization by Function. 

infrastructure, and capital equipment. Many of 
the facilities at LANL are essential for DOE to 
meet mission requirements. 

Many of the existing LANL facilities and 
equipment are approaching, or have already 
exceeded, their design life. Thus, the activities 
and cost to maintain these facilities and upgrade 
them to current standards are increasing. 
Currently, approximately 30 percent of 
laboratory facilities are more than 40 years old, 
with close to 80 percent ofLANL facilities more 
than 20 years old. The 20-year design life of a 
facility is considered the standard age at which 
facility maintenance and operating costs 
significantly increase. 

Many of these facilities are or soon will be one
of-a-kind in the consolidated DOE complex. 
Thus, their continued availability is essential for 
DOE to meet its mission requirements. 
Examples of the routine maintenance and 
refurbishment activities necessary to 

accomplish this and that are now underway or 
planned for each of the alternatives include: 

• Maintaining and extending on-site roads 
and parking areas 

• Replacing apparatus and components such 
as pumps and filters to retain and improve 
the performance and extend the usefulness 
ofbuildings and equipment 

• Cleaning, painting, repairing, and servicing 
buildings, utility lines, and equipment 

• Routine decontamination of equipment and 
facilities 

• Erecting, operating, and demolishing 
support structures 

• Relocating and consolidating equipment 
and operations from one building or area to 
another where similar activities are being 
performed 

• Placing facilities in a safe shut-down 
condition when they will not be used for 
some time, if ever 
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DOE and LANL have the responsibility to 
upgrade buildings and equipment in order to 
protect the health, safety, and comfort of the 
operating personnel, the general public, and the 
environment (as discussed in section 2.1.3). 
Although these upgrades are often made in 
response to changed regulations, they are also 
made as proactive changes to prevent 
deterioration. These activities generally do not 
individually or collectively have significant 
impacts to the environment. These are 
accomplished within the organized framework 
of the laboratory support organization, 
including the waste management system. 
Typically, these upgrades are made in and 
around existing buildings, in developed areas, 
and along existing roadways. Examples of 
upgrades to enhance health, safety, and 
environmental protection include: 

• Installing and maintaining high efficiency 
particulate air (HEPA) filters in work 
enclosures and building air exhaust systems 

• Installing detection and emergency 
equipment such as radiation monitors, wash 
stations, and alarms 

• Removing hazardous, toxic, and radioactive 
materials from buildings and areas to 
protect worker health and the environment 

• Regrading, contouring, and revegetating 
disturbed areas 

• Cutting and clearing fire protection buffers 
around facilities 

Some of the typical maintenance and 
refurbishment projects at LANL are specific to 
the protection of the facilities, equipment, 
information, and materials located at LANL. 
There are specific upgrades being undertaken at 
LANL facilities to ensure compliance with 
safeguards and security requirements of DOE. 
Typically, these include replacement of 
equipment with similar items, upgrades to 
remove obsolete equipment, and upgrades to 
incorporate state-of-the-art technology. Those 
upgrades that are common to all SWEIS 
alternatives are those that need to be 

2-8 

implemented in order to maintain the viability 
of existing facilities and ensure the availability 
of existing capabilities. Upgrades required for 
all alternatives for continued operations include: 

• New security host systems (computer and 
software) including replacing some 
communications systems 

• Replacement of sensors in Perimeter 
Intrusion Detection and Alarm Systems 

• Installation of required alarms and access 
control panels 

2.1.2.4 Environmental, Ecological, 
and Natural Resources 
Management Activities 

DOE is responsible for the natural resources at 
LANL as a Natural Resources Trustee 
(DOE 1996d). In order to fulfill this 
responsibility, DOE and UC, as the DOE 
management and operating contractor for 
LANL, are implementing a Natural Resources 
Management Program integrating the ongoing 
natural resources management activities at 
LANL, which include: 

• 

• 

• 

BiologicalManagement-Includes research 
and characterization of biological resources 
(e.g., nongame and game species, wetlands 
and vegetation), habitat stabilization and 
renovation as necessary, and wildlife 
management. 
Forest Management-Addresses wildfire 
prevention, forest condition assessment, 
forest maintenance (including thinning and 
controlled burns), and firewood sales. 
Threatened and Endangered Species 
Habitat Management-Implements DOE 
responsibilities under the requirements of 
the Endangered Species Act, including 
species surveys and monitoring, habitat 
characterization and delineation, and 
implementation of project-specific 
mitigation and management measures, as 
needed. 



• 

• 

• 

Groundwater Protection-Activities 
emphasize monitoring and characterization 
of groundwater resources, including the 
installation and maintenance ofwells 
throughout LANL, sampling, analysis and 
characterization of quantities and qualities 
of groundwaters. 
Watershed Management-Activities 
include installation and maintenance of 
surface water monitoring stations, routine 
sampling and characterization, and surface 
water drainage stabilization and 
maintenance. 
Air Quality Management-Activities 
include installation of equipment and 
monitoring of stack emissions, ambient air 
quality monitoring stations, and air quality 
sample collection and analysis. 

Results of these ongoing programs are reported 
in the LANL annual surveillance reports and 
other LANL documents. In addition, there are 
numerous small-scale research and 
development activities seeking to quantify the 
transport, fate, and effects of contaminants from 
historical LANL operations on environmental 
media and biological receptors. Some of these 
research and development actlvitles are 
associated with the LANL Environmental 
Restoration Project. 

Natural resources management activities are 
included in the site-wide analysis contained in 
all alternatives. These efforts are generally 
nonintrusive monitoring and surveillance 
activities that result in little disturbance to the 
environment. Construction activities for new 
wells or sampling stations undergo NEP A 
review as they are identified and proposed for 
development. 

2.1.2.5 Environmental Restoration 

Areas of known or suspected contamination 
resulting from past operations (i.e., legacy 
contamination) are being addressed by the 
Environmental Restoration (ER) Project. The 

Background on LANL Facilities and Activities 

ER Project at LANL was established by DOE in 
1989 to assess and remediate potentially 
contaminated sites that either were or still are 
under LANL control. In 1996, the DOE Office 
of Environmental Management (EM) initiated a 
complex-wide strategy to accelerate site 
cleanup and enhance performance of the 
cleanup program. The national strategy focuses 
in particular on completing as much work as 
possible by the end of fiscal year 2006. Known 
as Accelerating Cleanup: Paths to Closure 
Report (DOE 1998b) (previously known as 
"2006 Plan"), it includes input from all major 
field sites, including LANL, to support EM's 
program planning process. 

The ER Project is ongoing and its 
implementation is unaffected by the changes 
examined in the four alternatives in the SWEIS. 
The ER Project is included in all alternatives. 

The primary objectives ofLANL's ER Project 
are: (I) to protect human health and the 
environment from exposure to releases of 
wastes; (2) to meet the environmental cleanup 
requirements of the Hazardous and Solid Waste 
Amendments Module VITI ofLANL's permit to 
operate under RCRA; (3) to conduct closure of 
historical treatment, storage, and disposal 
facilities; and (4) to decommission 
contaminated facilities considered to be surplus. 

The ER Project provides formal and informal 
mechanisms through which stakeholders can 
participate in this corrective action process. 
NEP A review of corrective actions is performed 
as soon as enough information is available to 
make a meaningful determination on the 
appropriate level of review or analysis. These 
analyses, in combination with the remediation 
plans, are available to the public for review. 

About 2,120 potential release sites (PRSs) have 
been identified at LANL by the ER Project. 
These sites are a combination of potential solid 
waste management units identified in the RCRA 
permit for LANL and potentially contaminated 
sites called "areas of concern," which may 
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contain hazardous substances, such as 
radionuclides, that are not regulated under 
RCRA. As of September 1997, 1,3 70 of these 
sites had been identified as requiring no further 
action based on human health concerns; these 
sites will be reviewed in the future for 
ecological concerns. Included in these 
ecological concerns are threatened and 
endangered species. 

The Accelerating Cleanup: Paths to Closure 
document (DOE 1998b) includes a schedule for 
the cleanup of the remaining approximately 700 
to 750 sites. This schedule encompasses a 
period of 10 years, beginning with fiscal year 
1998 and ending in fiscal year 2008. The 
number of cleanups per year varies from 
approximately 18 in fiscal year 2008 to 100 in 
fiscal year 2002. An important and integral part 
of the cleanup methodology and the need for 
any interim protection measures is ecological 
risk, which, again, includes threatened and 
endangered species. The location of threatened 
and endangered species, their habitat, or 
potential habitat in relation to these sites is an 
integral part of the site cleanup prioritization 
process. 

Prior to 1994, the PRSs were organized into 24 
operable units (OUs), for which RCRA Facility 
Investigation (RFI) work plans were written. In 
an effort to streamline the characterization and 
remediation process at LANL, the OUs were 
grouped into five field units (FUs). A sixth FU 
includes all of the Decommissioning Project 
areas. Geographic locations of the OUs are 
shown on Figure 2.1.2.5-1. While OUs are no 
longer used, they have been used in the recent 
past and in some of the documents used as 
references in the SWEIS. Table 2.1.2.5-1 
presents the relationships between FUs, OUs, 
and TAs and the waste types that could be 
generated during characterization and 
remediation activities (note that Figure 2.2.1-1 
reflects the locations of the TAs at LANL). 
Projection of waste types and quantities 
anticipated from remediation activities at the 
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LANL PRSs over the lifetime of the ER Project 
(approximately the next 10 years) are included 
in the total waste projections for each of the 
SWEIS alternatives. 

The LANL PRSs are diverse and include past 
material disposal areas (landfills), canyons, 
drain lines, firing sites, outfalls, and other 
random sites such as spill locations. The 
primary mechanisms for contaminant release 
from the ER sites are surface-water runoff 
carrying potentially contaminated sediments 
and soil erosion exposing buried contaminants. 
The main pathways by which released 
contaminants can reach off-site residents are 
through infiltration into alluvial aquifers, 
airborne dispersion of particulate matter, and 
sediment migration from surface-water runoff. 
The contaminants involved include volatile and 
semivolatile organics, polychlorinated 
biphenyls (PCBs), asbestos, pesticides, 
herbicides, heavy metals, beryllium, 
radionuclides, petroleum products, and high 
explosives. 

Since 1990, LANL's ER Project has conducted 
over 100 cleanups. The ER Project has also 
decommissioned over 30 structures and 
conducted three RCRA closure actions during 
this period. Some major decommissioning 
activities are listed in Table 2.1.2.5-2. During 
these actions, no significant worker health and 
safety occurrences or environmental reportable 
incidents (contaminant releases) were reported. 

DOE provides for surveillance, maintenance, 
decontamination, and decommissioning 
services for LANL' s contaminated surplus or 
abandoned facilities following DOE guidelines 
and applicable regulations. The project's goal 
is to ensure that future programmatic uses 
of remaining facilities or surrounding areas 
are permitted without restriction. Major 
decontamination and decommissioning 
activities scheduled for completion in the next 
10 years are shown in Table 2.1.2.5-3. 
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TABLE 2.1.2$-1.--Summary of Environmental Restoration Project Field Units, Technical Areas, 
Operable Units, Potential Contaminants, and Waste Types Generated During 

Characterization/Remediation 

LOCATION WASTE 1YPES TO BE 
ER (TECHNICAL ENVIRONMENTAL CONTAMINANTS OF GENERATED DURING 

FIELD 
AREAS AND RESTORATION SITES CONCERN CHARACTERIZATION 

UNIT OPERABLE UNITS) REMEDIATION 

1 TAs 0, 1, 3, 10, 19, 21, Consist of 664 potential release High explosives, volatile RCRA organics, RCRA 
26,30,31,32,43,45, sites at Los Alamos townsite, old and semi volatile organics, metals, LLW, PCBs, 
59,60,61,64,73,and plutonium processing facility, PCBs, asbestos, pesticides, industrial, sanitary, 

74 municipal sanitary landfill, and heavy metals, LLMW 

OUs 1071, 1078, 1079, 
historic land areas radionuclides, and 

1106, 1114, and 1136 
petroleum products 

2 TAs 12, 14, 15, 18, 20, Consist of301 potential release Radionuclides, high RCRA organics, RCRA 
27, 36, 39, 53, 65, 67, sites all within DOE-controlled explosives, organics, and metals, LLW, LLMW 

68, 71, and 72 land at active/inactive firing sites, heavy metals 

OUs 1085, 1086,1093, 
nuclear criticality research facility, 

1100, 1130, and 1132 and 0.5-mile (0.8-kilometer) long 
linear proton accelerator 

3 TAs 11, 13, 16, 24, 25, Consist of 555 potential release High explosives, volatile RCRA organics, RCRA 
28, 33, 37, 46, and 70 sites all within DOE-controlled and semivolatile organics, metals, LLW, PCBs, 

OUs 1082, 1122, and land used for development and PCBs, asbestos, pesticides, industrial, LLMW 

1140 
processing of high explosives and herbicides, and 

reactor components radionuclides 

4 TAs 2, 4, 5, 35, 41, 42, Consist of 260 potential release Radionuclides, high RCRA organics, RCRA 
48,52,55,63,66,and sites including 110 miles explosives, volatile and metals, LLW, LLMW 

Canyons (177 kilometers) of canyon semivolatile organic 

OUs 1049, 1098, and 
systems, reactor site, and other compounds, and 

1129 
sites within DOE-controlled land inorganics including heavy 

metals 

5 TA.s 6, 7, 8, 9, 22, 23, Consist of 313 potential release Radionuclides, high RCRA organics, RCRA 
40,49,50,51,54,57, sites including explosives explosives, volatile metals, LLW, industrial, 

58, 62, and 69 development areas, major waste organic compounds, and sanitary, asbestos, LLMW, 

OUs 1111, 1144, 1147, 
management areas, and the Fen ton metals TRU, mixed TRU 

1148, 1154, and 1157 
Hill geothermal site in the Jemez 

Mountains 

6 All TAs where surplus Facilities considered excess or Tritium, low-level RCRA organics, RCRA 
facilities are located surplus including the TA-35 radionuclides, asbestos, metals, LLW, asbestos, 

Phase Separator Pit, TA-21 DP heavy metals, acids, LLMW, TRU, high 
West Site, TA-33 Tritium Facility, volatile and semivolatile explosives, mixed TRU 

TA-16 High Explosives Areas organics, high explosives 
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TABLE 2.1.2.5--2.-Major Decommissioning Activities Completed to Date at LANL 

LOCATION DECOMMISSIONING ACTWITY YEAR 

TA-33-21 Disposition of a plutonium-contaminated experimental facility 1975 

TA-21-12 Demolition of a plutonium filter facility 1975 

TA-21-153 Decommissioning of an actinium-contaminated filter building 1981 

TA-35 Decommissioning of the Los Alamos Molten Plutonium Reactor Experiment (LAMPRE I) 1981 

TA-35 Decommissioning of a titanium-contaminated laboratory 1981 

TA-35-7 Removal of contaminated air scrubbers 1981 

TA-42 Decommissioning of a plutonium-contaminated incinerator facility 1981 

TA-21 Decontamination of plutonium facility at DP West 1982 

TA-3 to TA-50 Removal of radioactive liquid waste lines parallel Diamond Drive and Pajarito Road 1986 

TA-2 Decommissioning of the water boiler reactor 1991 

TA-52 Decommissioning of a reactor facility 1991 

TA-35 Decommissioning of the Los Alamos Power Reactor Experiment (LAPRE II) 1991 

TA-35 Phase separator pit 1997 

TABLE 2.1.2.5--3.-Future Decommissioning Activities at LANL 

LOCATION DECOMMISSIONING ACTWITY COMPLETION YEAR 

TA-16 Certain high explosives areas at S-Site 2007 

TA-21 Decommissioning of TA-21, DP West Site 2004 

TA-33 Building 86, Tritium Facility 1999 

2-13 



LANLSWEIS 

2.1.3 Responsibilities for Safe 
Operations at LANL 

This section describes the responsibilities for 
the safe operation of LANL, with a focus on 
nuclear facilities, as well as the policies and 
procedures in place to establish an 
understanding of the hazards and risks 
associated with these operations; to control 
operations such that workers, the public, and the 
environment are protected; and to improve 
safety performance and reduce the risks 
associated with the operation of LANL. This 
section provides an overview of these topics; 
other documents are cited that provide more 
comprehensive discussions. 

DOE performs much of its work through its 
contractors. Therefore, the day-to-day 
responsibility for safe operation of nuclear 
facilities has also been delegated to contractors 
(e.g., UC at LANL). Through this delegation, 
the responsibility becomes shared but not 
relinquished by DOE. DOE line managers are 
responsible for assuring the safety of operations 
assigned to them, and this responsibility is 
delegated in part to contractors through 
formally established policies, programs, and 
processes. 

There are numerous processes and levels of 
oversight for operations in existing nuclear 
facilities, for upgrades or changes to operations 
in existing nuclear facilities, and for start/restart 
of operations in existing or new nuclear 
facilities. All operations in DOE nuclear 
facilities are conducted only with authorization 
by DOE to operate. The form of DOE 
authorization is determined based on the hazard 
of the operations in the facility (including types 
and amounts of nuclear materials) and the 
evaluated risk of operating the facility. These 
evaluations may be in the form of a safety 
analysis report, a safety evaluation report, a 
Basis for Interim Operation, or other analysis or 
assessment document. (These are established in 
DOE Order 5480.22, Technical Safety 
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Requirements, and DOE Order 5480.23, 
Nuclear Safety Analysis Reports.) 

Contractor line management must operate 
nuclear facilities in accordance with the 
authorized DOE safety basis. LANL also 
operates within a standards-based Integrated 
Safety Management System (currently being 
implemented at DOE sites, including LANL) 
approved by DOE and contractually binding on 
UC for LANL operations. This system 
integrates the concept of"doing work safely" by 
institutionalizing the planning and execution of 
activities with the controls necessary to ensure 
that environment, safety, and health objectives 
are achieved. The contractor has a continuing 
obligation under the Integrated Safety 
Management System, and delegated line 
management safety responsibility, to self
assess and self-identify safety aspects of the 
work process and to address potential safety 
concerns with existing operations. Contractor 
line management must continually be confident 
that all operations being conducted are within 
acceptable safety risk (as agreed to by DOE), 
and may take independent action to partially or 
completely stop operations. At any time, the 
contractor, either at the management level or at 
the worker level, may cease operations for 
safety (or for any other relevant concern), and 
review internal processes and procedures, revise 
them as necessary, and restart operations when 
corrective actions are satisfactorily completed. 
At times, LANL has implemented this proactive 
approach by temporarily suspending operations 
to update training, or emphasize aspects of the 
safety basis for operations. This has been done 
recently in TA-55 (in 1994) and in the 
Chemistry and Metallurgy Research (CMR) 
Building at TA-3 (1997). DOE and LANL have 
also temporarily suspended operations to 
upgrade equipment or systems to meet current 
standards or to improve safety performance 
with state-of-the-art equipment (e.g., upgrades 
to fire suppression systems or replacement of 
outdated electrical systems); these types of 
upgrades happen frequently and are within the 



realm of maintenance and refurbishment, as 
described in section 2.1.2.3. 

At times, it is possible that the DOE 
understanding of the risks associated with 
facility operations can change substantially. 
This could result, for example, from a different 
understanding of the hazards or from new 
information on health effects (e.g., a new 
determination that a material could threaten 
human health in ways not previously 
understood, identification of seismic risks that 
were not previously known, or identification of 
potential "common cause" failures for safety 
systems and their backups that were not 
previously known). In such cases, DOE and the 
contractor examine the implications of this new 
understanding with respect to the authorization 
basis to determine whether operational changes, 
facility or equipment upgrades, or other actions 
are appropriate. 

Changes or upgrades to operations in a nuclear 
facility, or identification by either DOE or the 
contractor of potential concerns or needed 
changes in the authorized safety basis, must also 
be reviewed under formal DOE processes. 
Some of these changes or issues can be 
addressed by the contractor, and some of these 
require DOE resolutions, in accordance with 
processes established in DOE Order 5480.21, 
Unreviewed Safety Questions. Changes or 
upgrades to a facility are also subject to NEPA 
review under 10 Code of Federal Regulations 
(CFR) 1021 and DOE Order 451.1A. 

Formal start/restart processes are also 
established in DOE Order 425.1, Start-up and 
Restart of Nuclear Facilities. Criteria are 
established in this order for invoking the formal 
DOE process of starting or restarting a nuclear 
operation, including a formal and independent 
DOE readiness review process for 
demonstrating that a facility is safe to operate, 
and authorizing the start/restart. 

2.1.3.1 

Background on LANL Facilities and Activities 

Defense Nuclear Facilities 
Safety Board 

In addition to the responsibilities of DOE and 
UC, the Defense Nuclear Facilities Safety 
Board (DNFSB) also has broad oversight 
responsibilities. Under its enabling statute 
amending the Atomic Energy Act, (Public Law 
[PL] 100-456) the DNFSB is directed to: 

• Review and evaluate the content and 
implementation of the standards relating to 
the design, construction, operation, and 
decommissioning of defense nuclear 
facilities of the DOE and recommend to the 
Secretary ofEnergy those specific measures 
that should be adopted to ensure that public 
health and safety are adequately protected. 

• Investigate any event or practice at a DOE 
defense nuclear facility which the DNFSB 
determines has adversely affected or may 
adversely affect public health and safety. 

• Review the design and construction of new 
DOE defense nuclear facilities. 

• Analyze facility design and operational 
data. 

• Provide a meaningful opportunity for 
public participation in the recommendation 
process. 

The DNFSB stays closely attuned to the 
planning and execution of DOE's defense 
nuclear programs, gathering its information 
from a broad range of sources, including but not 
limited to on-site technical evaluations by the 
DNFSB and its staff, critical review of DOE 
safety analyses by technical experts, and public 
meetings at headquarters and in the field. 

The DNFSB has issued a number of 
recommendations for action as a result of its 
reviews and evaluations of DOE's defense 
nuclear activities at LANL. DOE has in the past 
and continues to work closely with the DNFSB 
and its staff to respond to these 
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recommendations as one means of ensuring the 
public health and safety. 

2.2 DESCRIPTION OF LANL 
FACILITIES 

LANL is located in north-central New Mexico 
' 60 miles (97 kilometers) north-northeast of 

Albuquerque and 25 miles ( 40 kilometers) 
northwest of Santa Fe (see Figure 1.1-1 in 
chapter 1 ). LANL occupies approximately 
43 square miles (111 square kilometers) of land 
owned by the U.S. Government and under the 
administrative control ofDOE. Most ofLANL 
is undeveloped to provide a buffer for security, 
safety, and expansion possibilities for future 
use. 

Approximately half ofLANL's square footage 
is considered laboratory or production space; 
the remaining square footage is considered 
administrative, storage, service, and other space 
(LANL 1998c). The use of LANL space by 
function is shown in Figure 2.1.2.2-1. 

All facilities at LANL (including those 
proposed, under construction, pre-operational, 
operational, or idle; DOE owned or leased· 

' temporary or permanent; occupied or 
unoccupied) have been categorized according to 
hazards inherent to their actual operations or 
planned use. LANL operations not directly 
associated with a facility have also been 
similarly categorized. 

DOE has identified two major hazard categories 
determined by the type and quantity of 
radionuclide: those with a potential nuclear 
(radiation) hazard (called nuclear facilities) and 
those with nonnuclear hazard potential (called 
nonnuclear facilities). As part of its safety 
analysis process for nuclear facilities or 
operations, DOE performs a hazard analysis of 
its nuclear activities and categorizes the 
facilities or operations based on the inventory of 
radioactive materials and the potential for 
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unmitigated or uncontrolled release of these 
materials. 

For nuclear facilities, a Category 1 hazard 
categorization is usually applied to nuclear 
reactors. A Category 2 hazard categorization 
has been applied to facilities with potential for 
nuclear criticality events or that contain 
significant quantities of special nuclear 
materials (SNMs) and energy sources that could 
pose a risk to workers, the public and the 
environment on the site. Category 3, indicating 
potential for only localized consequences, has 
been applied to facilities with small quantities of 
SNMs. There are no Category 1 hazards or 
operations at LANL. 

Facilities that do not meet the criteria for nuclear 
facilities (as defined in DOE Order 5480.23), 
but that still contain some amount of radioactive 
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material are called radiological facilities. 
Radiological facilities may be categorized under 
the nonnuclear facility categories as low 
radioactive hazard (L/RAD) or moderate 
radioactive hazard (M/RAD). 

The number of nuclear and radiological 
facilities by TA is provided in Table 2.2-1. The 
number of nonnuclear facilities that have 
moderate or low chemical hazard categorization 
(M/CHEM or L/CHEM), and those with 
energetic source hazard (LIENS) are also listed. 
LANL has no high-hazard nonnuclear facilities. 

2.2.1 Technical Areas 

LANL is divided into 49 separate TAs 
(Figure 2.2.1-1) (the TAs are not numbered 
sequentially). These TAs compose the basic 
geographic configuration of LANL. TA-3 is 
located on South Mesa and is the main, or core, 
TA where approximately half of the personnel 
are located. TA-3 serves as the central 
technical, administrative, and physical support 
facility for LANL. One TA is remote from the 
main area; the Fenton Hill site, TA-57, is 
located approximately 20 miles (32 kilometers) 
west ofLANL. 

Background on LANL Facilities and Activities 

A brief description of each TA operated by 
LANL is presented in Table 2.2.1-1. 
Additional information is provided in the 
Description of Technical Areas and Facilities at 
LANL (LANL 1998c). 

2.2.2 SWEIS Key Facilities 

To facilitate a logical and comprehensive 
evaluation of the potential environmental 
impacts of the four alternatives for future 
operations of LANL, the SWEIS focuses on 
those facilities or operations that meet the 
following screening criteria. The facilities 
identified as key for the purposes of the SWEIS 
are those that house activities that are critical to 
meeting assignments given to LANL, and: 

• House operations that have potential to 
cause significant environmental impacts, or 

• Are of most interest or concern to the public 
based on scoping comments received, or 

• Would be the most subject to change due to 
recent programmatic decisions 

To identify the SWEIS key facilities, all LANL 
structures were evaluated. Of the over 2,000 
numerically identified structures within the 
43-square-mile (Ill-square-kilometer) area of 
LANL, most are used for offices, storage, or 
support functions. Buildings or facilities 
considered to have minimal environmental 
impact, such as office buildings, transportables, 
trailers, guard houses, and passageways were 
eliminated from detailed consideration as key 
facilities. DOE thus eliminated over 1,900 
structures from identification as key facilities 
for the SWEIS. The remaining facilities or 
operations were evaluated based on operational 
emphasis, facility operations and capabilities, 
and physical location. Individual facilities or 
groups of facilities that are closely related were 
then evaluated against the criteria listed above. 

Table 2.2.2-1 identifies the 15 key facilities. 
The locations of the key facilities are shown in 
Figure 2.2.2-1. Taken together, the key 
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TABLE 2.2-1.-Number of Nuclear and Moderate/Low Hazard Facilities at LANL by 
Technical Aretfl 

TECHNICAL NUCLEAR FACILITIES NONNUCLEAR FACILITIES 

AREA CATEGORY2 CATEGORYJ MIRAD M/CHEM URAD UENS UCHEM 

TA-o 4 

TA-2 4 

TA-3 2 4 I 4 I 8 

TA-8 4 5 

TA-9 32 2 

TA-ll 4 

TA-I4 7 

TA-I5 4b 11 

TA-I6 3 I 6I 3 

TA-I8 4 5 

TA-2I 2 I 2 4 2 

TA-22 25 1 

TA-28 5 

TA-33 1 3 

TA-35c 2 1 2 8 

TA-36 1 11 

TA-37 24 

TA-39 2 14 

TA-40 22 

TA-41 4 1 7 

TA-43 I 2 

TA-46 I 2 9 1 

TA-48 1 

TA-49 3 

TA-50 2 1 

TA-53 1 21 5 

TA-54 19 1 1 17 

TA-55 2d 1 7 2 

TA-72 I 2 

TA-73 1 

Ml =moderate hazard, Ll = low hazard, RAD = radiological, ENS = energetic source, and CHEM = chemical. 
a TAs without nuclear or moderate/low hazard facilities are not shown. LANL does not have any Category 1 nuclear facilities. 
b Includes a facility not yet operational. 
c In addition, TA-35 has one facility that is a low hazard environmental source facility, TA-35-85 (LANL 1998c), due to its 
mercury inventory. 

d The Nuclear Materials Storage Facility is included, although it is not yet operational (discussed in section 2.2.2.1). 
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TABLE 2.2.1-1.-0verview ofTechnicalAreas and Their Associated Activities 

TECHNICAL AREA a ACTIVITIES 

TA-O LANL has about 180,000 square feet (16,722 square meters) of! eased space for training, support, 
architectural engineering design, and unclassified research and development in the Los Alamos 
townsite and White Rock. The Community Reading Room and the Bradbury Science Museum are 
also located in the Los Alamos townsite. 

TA-2 (Omega Site) Omega West Reactor, an 8-MW nuclear research reactor, is located here. It was placed in a safe 
shutdown condition in 1993. It is currently being removed from the nuclear facilities list and will be 
transferred into the decontamination and decommissioning (D&D) program possibly during 1998. 
All fuel has been removed from this reactor. 

TA-3 (Core Area) The Administration Complex contains the Director's office, administrative offices, and support 
facilities. Laboratories for several divisions are in the main TA. TA-3 contains major facilities such 
as the CMR Building, the Sigma Complex, the Main Shops, and the Materials Science Laboratory 
(MSL). Other buildings house central computing facilities, chemistry and materials science 
laboratories, Earth and space science laboratories, physics laboratories, technical shops, cryogenics 
laboratories, the main cafeteria, and the Study Center. TA-3 contains about 50 percent ofLANL's 
employees and floor space. 

TA-5 (Beta Site) This site contains some physical support facilities such as an electrical substation, test wells, and 
environmental monitoring and buffer areas. 

TA--6 (Two-Mile Mesa Site) This site is mostly undeveloped and contains gas cylinder staging and vacant buildings pending 
decommissioning. 

TA-8 (GT-Site [or Anchor This is a dynamic testing site operated as a service facility for LANL. It maintains capability in all 
Site West]) modern nondestructive testing techniques for ensuring quality of material, ranging from test 

weapons components to high-pressure dies and molds. Principal tools include radiographic 
techniques (x-ray machines with potentials up to 1 MeV and a 24-MeV betatron), radioisotope 
techniques, ultrasonic and penetrant testing, and electromagnetic test methods. 

TA-9 (Anchor Site East) At this site, fabrication feasibility and physical properties of explosives are explored. New organic 
compounds are investigated for possible use as explosives. Storage and stability problems are also 
studied. 

TA-ll (K-Site) These facilities are used for testing explosives components and systems, including vibration testing 
and drop testing, under a variety of extreme physical environments. The facilities are arranged so 
that testing may be controlled and observed remotely and so that devices containing explosives or 
radioactive materials, as well as those containing nonhazardous materials, may be tested. 

TA-14 (Q-Site) This dynamic testing site is used for running various tests on relatively small explosive charges for 
fragment impact tests, explosives sensitivities, and thermal responses. 

TA-15 (R-Site) This site houses the Pulsed High-Energy Radiation Machine Emitting X-Rays (PHERMEX) 
Facility, a multiple-cavity electron accelerator capable of producing a very large flux ofx-rays for 
dynamic experiments and hydrodynamic testing. It also is the site for the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility (now under construction), whose major feature will be its 
intense high-resolution, dual-machine radiographic capability. This site is also used for the 
investigation of weapons functioning and systems behavior in nonnuclear tests, principally through 
electronic recordings. 

TA-16 (S-Site) Investigations at this site include development, engineering design, prototype manufacture, and 
environmental testing of nuclear weapons components and subsystems. It is the site of the Weapons 
Engineering Tritium Facility (WETF) that focuses on research and applications using tritium. 
Development and testing of high explosives, plastics, and adhesives, and research on process 
development for manufacture of items using these and other materials are accomplished in 
extensive facilities. 
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TABLE 2.2.1-1.-0verview of Technical Areas and Their Associated Activities-Continued 

TECHNICAL AREA a ACTIVITIES 

TA-18 (Pajarito Laboratory This is a nuclear facility that studies both static and dynamic behavior of multiplying assemblies of 
Site) nuclear materials. SNMs are used to support a wide variety of activities for stockpile management, 

stockpile stewardship, emergency response, nonproliferation, safeguards, etc. In addition, this 
facility provides the capability to perform hands-on training and experiments with SNM in various 
configurations below critical. 

TA-21 (DP-Site) This site has two primary research areas: DP West and DP East. DP West has been in the D&D 
Program since 1992, and about half of the facility has been demolished. DP West continues to 
provide office space for ongoing functions. Some activities conducted at DP West, primarily in 
inorganic and biochemistry, are being relocated during 1997 and 1998, and the remainder of the site 
scheduled for D&D in future years. DP East is a tritium research site and includes the Tritium 
Science and Fabrication Facility (TSFF) and Tritium Systems Test Assembly (TSTA). 

TA-22 (TD-Site) This site is used in the development of special detonators to initiate high-explosives systems. 
Fundamental and applied research in support ofthis activity includes investigating phenomena 
associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-28 (Magazine Area A) This is an explosives storage area. 

TA-33 (HP-Site) The old, High-Pressure Tritium Laboratory Facility is being decommissioned. Tritium operations at 
this site were suspended in 1990, and the tritium inventory and operations were moved to WETF at 
TA-16. The National Radio Astronomy Observatory's Very Large Baseline Array Telescope is also 
located at this site. 

TA-35 (Ten Site) Activities include nuclear safeguards research and development that are concerned with techniques 
for nondestructive detection, and identification and analysis of fissionable isotopes. Research is 
also done on reactor safety, laser fusion, optical sciences, pulsed-power systems, high-energy 
density physics, metallurgy, ceramic technology, and chemical plating. 

TA-36 (Kappa-Site) This TA has four active firing sites that support explosives testing. Nonnuclear ordnance tests are 
conducted here, including tests of armor and armor-defeating mechanisms, as well as tests of 
shockwave effects on explosives and propellants. Phenomena of explosives, such as detonation 
velocity, are investigated at this dynamic testing site. 

TA-37 (Magazine Area C) This is an explosives storage area. 

TA-39 (Ancho Canyon Site) The behavior of nonnuclear weapons is studied here, primarily by photographic techniques. 
Investigations are also made into various phenomenological aspects of explosives, interactions of 
explosives, explosions involving other materials, shock wave physics, equation-of-state 
measurements, and pulsed-power systems design. 

TA-40 (DF-Site) This site is used in the development of special detonators to initiate high-explosives systems. 
Fundamental and applied research in support of this activity includes investigating phenomena 
associated with the physics of explosives. 

TA-41 (W-Site) Personnel at this site engage primarily in engineering design and development of nuclear 
components, including fabrication and evaluation of test materials for weapons. 

TA-43 (Health Research This site is adjacent to the Los Alamos Medical Center. Research performed at this site includes 
Laboratory) structural, molecular, and cellular radiobiology; biophysics; mammalian radiobiology; mammalian 

metabolism; biochemistry; and genetics. The DOE Los Alamos Area Office is also located within 
TA-43. 

TA-46 (WA-Site) Activities include applied photochemistry research such as the development of technology for laser 
isotope separation and laser enhancement of chemical processes. A new facility completed during 
1996 houses research in inorganic and materials chemistry. The Sanitary Wastewater Systems 
Consolidation Project is located at the east end ofthis site. 

TA-48 (Radiochemistry Site) Research and development activities at this site include a wide range of chemical processes such as 
nuclear and radiochemistry, geochemistry, biochemistry, actinide chemistry, and separations 
chemistry. Hot cells are used to produce medical radioisotopes. 
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TABLE 2.2.1-l.-Overview of Technical Areas and Their Associated Activities-Continued 

TECHNICAL AREA a ACTIVITIES 

TA-49 (Frijoles Mesa Site) This site is currently restricted to carefully selected functions because of its location near Bandelier 
National Monument and past use in high-explosives and radioactive materials experiments. The 
Hazardous Devices Team Training Facility and the Antenna Test Range are located here. A 
helicopter pad used for wildfire response and storage for interagency wildfire response supplies are 
also located here. 

TA-50 (Waste Management Activities include management of the industrial liquid and radioactive liquid waste received from 
Site) various TAs. Activities also include development of improved methods for solid waste treatment 

and containment of radionuclides removed by treatment. 

TA-51 (Environmental Research and experimental studies on the long-term impact of radioactive waste on the environment 
Research Site) and types of waste storage and coverings are studied at this site. 

TA-52 (Reactor A wide variety oftheoretical and computational activities related to nuclear reactor performance 
Development Site) and safety are done at this site. 

TA-53 (Los Alamos Neutron This site includes the Los Alamos Neutron Science Center (LANSCE), the LANSCE linear proton 
Science Center) accelerator, the Manuel Lujan Jr. Neutron Scattering Center, and a medical isotope production 

facility. Also located at TA-53 are the Accelerator Production of Tritium Project Office, including 
the Low-Energy Demonstration Accelerator (LEDA), and research and development activities in 
accelerator technology and high-power microwaves. 

TA-54 (Waste Disposal Site) Activities consist of radioactive and hazardous solid waste management including storage, 
treatment, and disposal operations. 

TA-55 (Plutonium Facility This facility provides research and applications in chemical and metallurgical processes for 
Site) recovering, purifYing, and converting plutonium and other actinides into many compounds and 

forms, as well as research into material properties and fabrication of parts for research and stockpile 
applications. Additional activities include the means to safely and securely ship, receive, handle, 
and store nuclear materials, as well as manage the wastes and residues produced by TA-55 
operations. The Nuclear Materials Storage Facility (NMSF) is located at this TA. 

TA-57 (Fenton Hill Site) This site is located about 20 miles (32 kilometers) west ofLos Alamos on the southern edge ofthe 
Valles Caldera in the Jemez Mountains, and was the location ofLANL's now decommissioned Hot 
Dry Rock geothermal project. The site is used for the testing and development of downhole well-
logging instruments and other technologies of interest to the energy industry. Because of the high 
elevation and remoteness of Fenton Hill, a gamma ray observatory is located at the site, and other 
astrophysics experiments are planned. 

TA-58 (Two-Mile North This site is reserved for multi-use experimental sciences requiring close functional ties to activities 
Site) currently located at TA-3. 

TA-59 (Occupational Health Occupational health and safety and environmental activities are conducted at this site. 
Site) Environmental, safety and health offices, and emergency management facilities are also located 

here. 

TA-60 (Sigma Mesa) This area contains physical support and infrastructure facilities, including the Test Fabrication 
Facility and Rack Assembly and the Alignment Complex. 

TA-61 (East Jemez Road) This site is used for physical support and infrastructure facilities, including the Los Alamos County 
sanitary landfill. 

TA-62 (Northwest Site) This site is reserved for multi-use experimental science, public and corporate interface, and 
environmental research and buffer zones. 

TA-63 (Pajarito Service This site is a major growth area with environmental and waste management functions and facilities. 
Area) This area contains physical support facilities operated by Johnson Controls, Inc. 

TA-64 (Central Guard Site) This is the site of the Central Guard Facility and headquarters for the Hazardous Materials Response 
Team. 

TA-66 (Central Technical This site is used for industrial partnership activities. 
Support Site) 

TA-67 (Pajarito Mesa Site) This area is a buffer zone, designated as a TA in 1989. No operations or facilities are currently 
located here. 
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TABLE 2.2.1-1.-0verview of Technical Areas and Their Associated Activities-Continued 

TECHNICAL AREA a ACTIVITIES 

TA-68 (Water Canyon Site) This is a dynamic testing area. 

TA-69 (Anchor North Site) This undeveloped TA serves as an environmental buffer for the dynamic testing area. 

TA-70 (Rio Grande Site) This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-71 (Southeast Site) This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-72 (East Entry Site) This is the site of the Protective Forces Training Facility (Live Firing Range). 

TA-73 (Airport Site) This area is the Los Alamos Airport. DOE owns the airport, and the County of Los Alamos 
manages, operates, and maintains it under a leasing arrangement with DOE. Use of the airport by 
private individuals is permitted with special restrictions. 

TA-74 (Otowi Tract) This large area, bordering the Pueblo of San Ildefonso on the east, is isolated from most ofLANL. 
This site contains LANL water wells and future well fields. 

8 The concept of technical areas (TAs) was implemented during1he first 5 years ofLANL's existence; however, 1he early TA designations did not 
cover all land within the LANL boundary and, in the early 1980's, LANL's TA numbering system was revamped to provide complete coverage. 
Because all TAs received new numbers, a correlation between the historic system and the current system does not exist. In addition, in the current 
system, some numbers were reserved for future TAs. Sites that have been closed or abandoned were incorporated into adjacent TAs. 

MW =Megawatt, MeV= million electron volts 
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TABLE 2.2.2-l.-ldentijication of Key 
Facilities for Analysis of LANL Operations 

KEY FACILITY TECHNICAL 
IDENTIFICATION AREA 

Plutonium Facility Complex TA-55 

Tritium Facilities TA-16 & TA-21 

CMR Building TA-3 

Pajarito Site (including the Los TA-18 
Alamos Critical Experiments 
Facility [LACEF]) 

Sigma Complex TA-3 

MSL TA-3 

Target Fabrication Facility TA-35 

Machine Shops TA-3 

High Explosive Processing TA-8, TA-9, TA-11, 
Facilities TA-16, TA-28 & 

TA-37 

High Explosive Testing Facilities TA-14, TA-15, 
TA-36, TA-39, & 

TA-40 

LANSCE TA-53 

Health Research Laboratory TA-43 
(HRL) 

Radiochemistry Laboratory TA-48 

Waste Management Operations: TA-50&21 
Radioactive Liquid Waste 
Treatment Facility 

Waste Management Operations: TA-50 & TA-54 
Solid Radioactive and Chemical 
Waste Facilities 

facilities represent the great majority of 
exposure risks associated with continuing 
operations at LANL because these facilities 
represent: 

• Over 99 percent of all radiation doses to 
LANL personnel 

• Over 99 percent of all radiation doses to the 
public 

• Over 90 percent of all radioactive liquid 
waste generated 

• Over 90 percent of the radioactive solid 
waste generated 
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• Approximately 30 percent of chemical 
waste (both RCRA regulated and industrial) 
generated; the remaining 70 percent of 
chemical wastes are generated in very small 
volumes throughout the balance of the 
laboratory in individual bench-scale and 
laboratory experiments and in analytical 
chemistry support activities 

Practically all of the facilities that are nuclear 
facilities or moderate hazard nonnuclear 
facilities are included as key facilities in the 
SWEIS. The only moderate hazard nonnuclear 
facilities not included are water treatment 
stations using chlorine (these nonnuclear 
facilities are considered in the accident 
analysis as discussed in section 5 .1.11) and 
two nonoperating nuclear facilities, Omega 
West Reactor (fuel has been removed) and 
a tritium facility at TA-33, which have been 
stabilized, contain only minimal inventories 
and are awaiting decontamination and 
decommissioning (section 2.2.3). 

LANL actions anticipated over the next 10 years 
within the key facilities are identified for each 
alternative, as described in chapter 3 and 
analyzed in chapter 5. 

2.2.2.1 Plutonium Facility Complex 
(TA-55) 

The facilities at TA-55 are located on a 40-acre 
(16-hectare) site about 1 mile (1.6 kilometers) 
southeast ofTA-3 (Figure 2.2.2.1-1). TA-55 is 
one of the larger TAs at LANL. The main 
complex has five connected buildings: 
Administration Building (55-1), Support Office 
Building (55-2), Support Building (55-3), 
Plutonium Facility (55-4), and Warehouse 
(55-5) (listed in Table 2.2.2.1-1). The Nuclear 
Materials Storage Facility (NMSF, 55-41) is 
separate from the main complex but shares an 
underground transfer tunnel with 55-4. (Note 
that these buildings are sometimes referred to as 
Plutonium Facility [PF]-1, PF-2, PF-3, PF-4, 
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FIGURE 2.2.2.1-l.-TA-55 Plutonium Facility Complex. 
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TABLE 2.2.2.1-l.-Principal Buildings and 
Structures of the Plutonium Facility Complex 

(TA-55) 

TECHNICAL PRINCIPAL BUILDINGS AND 
AREA SfRUCfURES 

TA-55 Offices, Laboratories: 55-1,2, 3, 20, 39, 
107, 110, 114, 124, 135, 136, 137, 138, 

139,144,145,177,264 

Plutonium Building: 55-4 

Warehouse: 55-5 

Calcium Building: 55-7 

Materials Control and Accountability 
Support Building: 55-28 

Training Center: 55-39 

Nuclear Materials Storage Facility: 55-41 

Process Support Building: 55-42 

Assessment Buildings: 55-43, 142 

Generator Building: 55-47 

TRU Drum Storage Building: 55-185 

PF-5, and PF-41.) After renovations are 
completed, the NMSF will provide 
intermediate-term storage for up to 7.3 tons 
(6.6 metric tons) of LANL's SNM inventory, 
mainly plutonium. Various support, storage, 
security, and training structures are located 
throughout the main complex. The cornerstone 
research and development facility at TA-55 is 
the Plutonium Facility (55-4). Plutonium is 
processed at this facility, which is a two-story 
laboratory of approximately 151,000 square feet 
(14,028 square meters). The Plutonium Facility 
complex has the capability to process and 
perform research with the range of actinide 
materials (actinides are a series of chemically 
similar, mostly synthetic, radioactive elements 
with atomic numbering ranging from 89 
[actinium] through 103 [lawrencium] and 
including thorium [90], uranium [92], 
plutonium [94], and americium [95]). The 
discussion focuses on plutonium because most 
of the work in this facility is done with 
plutonium; work done with other actinides is 
similar in nature. 

Background on LANL Facilities and Activities 

Description of Facilities 

Building TA-55-4 is categorized as a Hazard 
Category 2 nuclear facility (see the text box on 
Nuclear Facilities Hazards Classification in 
section 2.2), and was built to comply with 
seismic standards for Hazard Category 1 
buildings. The ventilation system in the facility 
has four zones. The overall design concept for 
the Plutonium Facility separates the building 
into two halves, separated by a fire wall and 
other fire safety features. TA-55-4 was 
designed to correct the deficiencies that led to 
the 1969 Rocky Flats fire. An overview of the 
1969 plutonium fire at the Rocky Flats site and 
a comparison of the design and operational 
differences between the Rocky Flats Plant and 
TA-55-4 are presented in appendix G, section 
G.4.1.2. Two facilities (TA-55-3 and 
TA-55-5) are designated as low hazard 
chemical facilities, and one facility (TA-55-7) 
has a low hazard energetic source classification. 
The other facilities at TA-55 are designated as 
no hazard facilities. (These are administrative, 
technical, and general storage buildings, 
passageways, and pump stations.) 

The NMSF (TA-55-41) is located to the west of 
the main Plutonium Facility complex (shown in 
Figure 2.2.2.1-1) but shares an underground 
transfer tunnel with that facility. The building's 
main vault area is a two-level design, 36 feet 
(11 meters) tall by 55 feet (17 meters) wide by 
150 feet (46 meters) long, of reinforced 
concrete. The lower level is below grade (i.e., it 
is below the surface of the ground). The office, 
mechanical, and receiving area is a single-story 
concrete structure 85 feet (26 meters) wide by 
150 feet ( 46 meters) long. The ventilation stack 
rises 17 feet (5 meters) above the roofline. The 
NMSF was designed to be an intermediate
duration (up to 50 years) storage facility for the 
LANL inventory of plutonium, uranium, and 
other actinides and to be the central shipping 
and receiving point for nuclear materials at 
TA-55. The design capacity is 7.3 tons 
(6.6 metric tons) of SNM in metal and oxide 
forms, which will make the facility Hazard 
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Category 2, once it is authorized to operate. 
Although construction was completed in 1987, 
the facility has never been operated because of 
major design and construction deficiencies. 

Design for renovation of this facility is currently 
underway. The actual renovations are 
scheduled to begin in 2000, but are not yet 
funded. Renovations are scheduled for 
completion in 2005, and the facility is expected 
to be operational in 2005. The NMSF 
renovation project includes: 

• Installing a drywell storage array system 
• Reworking the air flow system to allow the 

storage array to be passively cooled by 
convection of ambient air 

• Constructing a new mechanical penthouse 
for heating, ventilation, and air 
conditioning equipment 

• Reconfiguring the administrative support 
area, security system, decontamination 
stations, and mechanical room 

• Adding reinforcement to the structure 
• Reconstructing the Material Access Area 

(MAA) 

The facility is planned to operate as a passive 
air-cooled storage structure with air intake at the 
lower level and exhaust through the stack. A 
taller stack (as compared to the existing one) 
might be required for the passive convective 
cooling system to operate effectively. 
Alternatively, an active cooling system may be 
considered appropriate. 

A material accountability and assay area may 
be established in the NMSF as support for the 
storage, shipping, and receiving functions. 
Nondestructive assays may be performed at the 
NMSF on sealed containers as they are received 
and before they are shipped, to verify identity 
and quantity of package contents. The primary 
containers of nuclear materials will not be 
opened within NMSF. 
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Because materials in the vault area are stored in 
sealed containers, the vault area will not be high 
HEP A filtered; the air in the receiving area, 
material assay area, and change rooms will 
exhaust through HEP A filters. 

Description of Capabilities 

The capabilities at TA-55 include many 
operations by which actinides (primarily 
plutonium): 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Are used in research on and 
characterization of physical and chemical 
properties and metallurgy of these materials 
and alloys. 
In weapons component form are taken apart 
or disassembled into metal scrap to be 
recovered. 
In metal scrap form are recovered (or 
reprocessed) into oxide and metal forms 
(stabilized) that may be stored or redirected 
into fabrication, research and development 
processes, or may be dispositioned. 
In residue form are dissolved and 
chemically processed to recover the 
plutonium as metal, oxalate or oxide, for 
further processing. 
In metallic form are manufactured into 
components or parts useful in research or 
weapons applications. 
In metal or oxide form are processed (or 
fabricated) into materials useful as sources 
of heat and nuclear power (fuel pellets and 
rods). 
Can be converted from metal to oxide and 
visa versa. 
In any of the above forms serve as 
feedstock for various research and 
development activities. 
Measurement technologies are developed 
for material control, nonproliferation, 
international inspection applications. 
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The processing capabilities can be divided into 
manufacturing steps and reprocessing or 
recovery steps. Processes can also be 
considered as "wet" or "dry" in terms of the 
relative volumes of radioactive liquid wastes 
produced. Chemical reprocessing operations 
are generally considered wet because they 
generate radioactive liquid wastes from 
precipitation, wash, and ion exchange elution 
steps. The nitrate and chloride aqueous 
processes produce acid and caustic streams 
containing most of the radioactive content in the 
aqueous waste from TA -55. 

Manufacturing processes are considered to be 
dry because they involve metal forming and 

Background on LANL Facilities and Activities 

oxide pressing operations that do not produce 
aqueous wastes containing dissolved actinides. 
Similarly, pyrochemical processing and other 
recovery processes that utilize heat to effect 
separations (e.g., tritium separations) are 
considered dry processes. 

Division into wet and dry processes is 
complicated because 95 percent by volume of 
the radioactive liquid waste effluent from 
TA-55 is industrial wastewater, water used in 
various cooling processes within the facility. 
All the manufacturing and pyrochemical 
operations and many of the reprocessing 
operations require water for cooling. This 
includes water used in cooling processing 
equipment (cooling jackets on ion exchange 
columns and metal melting furnaces) and the 
discharge from the heating, ventilation, and air 
conditioning system that serves the radioactive 
processing areas in TA-55-4. 

The principal activities conducted at the 
Plutonium Facility are described below. The 
manner in which these activities would vary 
among the alternatives is described in chapter 3. 

Plutonium Stabilization. Stabilization 
encompasses a variety of plutonium (and other 
actinide) recovery operations. The goal of this 
activity is to improve the storage condition of 
legacy plutonium in the LANL inventory. 
Some of the existing containers show signs of 
corrosion. Further, the stability of some of the 
materials can be improved through 
reprocessing, cleaning, high-firing (oxidizing at 
relatively high temperatures) oxides, and 
storage in improved containers. As of early 
1996, the inventory included 1.2 tons 
(1.1 metric tons) of metallic plutonium, 
0.83 tons (0.75 metric tons) of plutonium in 
residue forms, and 0.83 tons (0.75 metric tons) 
of plutonium in oxide forms. Under all of the 
alternatives, the plan is to reprocess 10 percent 
of the metal form, all of the residues, and 
15 percent of the oxides to a stable oxide form. 
The remainder of the metal will be cleaned and 
remaining oxides will be high-fired. Mter these 
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stabilization steps, the materials will be 
repackaged under inert atmosphere (an 
atmosphere free of materials that may initiate 
chemical reactions) in pressure-closure cans 
that are then placed in outer cans that are welded 
closed. These will be stored until needed to 
support program requirements. The processes 
that will be used to clean metallic plutonium, to 
convert metal to oxide, to reprocess the scrap 
material, and to high-fire oxides are parts of the 
regular chemical processing capability in 
operation at TA-55. The length of time that 
would be taken to complete these activities 
varies among the alternatives. 

Manufacturing Plutonium Components. The 
goal of this activity is to take purified plutonium 
metal and use it to manufacture pits or other 
items for research and development or to 
manufacture components for the nuclear 
weapons stockpile. This capability includes the 
fabrication of samples and parts for research 
applications, including dynamic experiments, 
subcritical experiments (at the Nevada Test 
Site), fundamental research on plutonium at the 
Los Alamos Neutron Science Center 
(LANSCE), and has been used in the past to 
fabricate pits for nuclear tests. Some 
equipment, tools, designs, and documentation 
specific to pit manufacturing have been moved 
from the Rocky Flats Plant to LANL. Changes 
will be made in the manufacturing process to 
reduce waste production and worker exposure. 
In general, the processes and procedures used 
for this capability differ in capacity, in 
technology, and in safety and environmental 
measures as compared to those previously used 
at the Rocky Flats Plant. Some aspects of the 
manufacturing process such as welding and 
coating technologies are still being developed. 
Pure metal will be cast to a very close 
approximation of the final dimensions (near net 
shape). This will reduce the need for extensive 
machining and reduce the production of waste 
and scrap (as compared to techniques used in the 
past). Some final machining and polishing will 
be required. The plutonium items produced 
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may be encapsulated or coated with stainless 
steel, beryllium, or other materials. At every 
step, the pieces are inspected and samples are 
taken for analysis. Those finished components 
that meet the specifications may be stored in the 
Plutonium Facility vault or NMSF pending 
shipment or research use. Those that do not 
meet specifications are reprocessed into 
plutonium metal. 

Surveillance and Disassembly of Weapons 
Components. The goal of this activity is to 
conduct a series of nondestructive and 
destructive evaluation on pits removed from the 
stockpile and/or from storage, as well as for 
materials being considered m process 
development activities. These evaluations 
determine the effects of aging and other stresses 
on pits, as well as the compatibility of materials 
used or being considered for use in weapons. 
They are a part of the stockpile reliability and 
safety analysis and documentation programs 
that DOE has conducted for the nuclear 
weapons stockpile since pit production was 
initiated. The evaluation program was 
transferred from the Rocky Flats Plant to LANL 
in the early 1990's. Beginning with the intact 
pit, a series of tests are made to determine the 
changes in the materials from which the pit was 
constructed. Tests include leak testing, 
weighing, dimensional inspection and 
measurements, dye penetration tests, and 
radiography. Some of the pits evaluated at 
LANL are returned to storage after these 
nondestructive analyses (to be analyzed again at 
a later date). Other pits are taken apart 
(disassembled) for further tests, which include 
metallography, micro-tensile testing, and 
chemical analysis. The scrap remaining after 
these destructive tests is reprocessed. Any pit 
fabricated at LANL or sent to LANL could be 
evaluated or disassembled through these 
processes. 

Actinide Materials Science and Processing 
Research and Development. Several aspects 
of materials research on plutonium (and other 
actinides) are conducted at TA-55. In general, 



these include metallurgical and other 
characterization of materials, and measurements 
of physical materials properties. These 
measurements provide data that support 
assessments of the safety and reliability 
performance of nuclear weapons, including the 
behavior of aging weapons components and 
replacement components and their suitability 
for certification. They also support other 
activities at LANL, such as characterizing 
samples for components, including those 
produced at TA-55, for experiments conducted 
at LANL or elsewhere, as well as measurements 
surveillance of stockpile components. 
Activities to develop new measurements for 
enhanced surveillance also are conducted at the 
facility. In addition, measurements at TA-55 
study the properties of plutonium materials and 
samples at high strain rates using a 
40-millimeter projectile launcher Impact Test 
Facility, apparatus such as Kolsky 
(split Hopkinson) Bars, and other bench-scale 
capabilities to measure mechanical and physical 
properties. These operations are usually 
conducted in gloveboxes and involve relatively 
small amounts of plutonium, as compared with 
other activities at TA-55. 

In addition, research at TA-55 supports 
development and assessment of technologies for 
manufacturing and fabrication of components, a 
capability discussed previously in this section. 
These activities include research on welding 
and bonding processes and research associated 
with casting, machining, and other forming 
technology. In addition, measurements 
associated with fire-resistance of weapons 
components are conducted at TA-55. 

Actinide processing (also called recovery and 
reprocessing) includes methods by which 
plutonium and other actinides can be extracted, 
concentrated, and converted into forms easier to 
store and to use in other activities. The 
discussion below focuses on plutonium because 
this accounts for most of the processing activity 
at TA-55, but the discussion also applies to the 
many other actinides used in research at LANL. 

Background on LANL Facilities and Activities 

The ease with which plutonium may be 
recovered depends upon the form of the 
material: 

• Recoverable-Metal components, ash, 
sand, slag, castings, combustible and 
noncombustible equipment, impure oxides, 
sweepings, organic solutions, alloys, 
various salts, and filter residues 

• Difficult to recover further-Leached 
metal, decontaminated components, and 
evaporation residues 

• Practically irrecoverable-Vitrified 
material and ceramic forms 

The form, recoverability, and the concentration 
of plutonium remaining determines whether the 
material will be discarded as waste or treated 
with further reprocessing steps. Aspects of this 
reprocessing capability are described below. 

Actinide recovery processing typically involves 
dissolving materials in nitric or hydrochloric 
acid using the physical and chemical 
characteristics of the actinide (e.g., using 
solvent extraction or ion-exchange processes) to 
preferentially extract it as a high purity solution. 
The high-purity actinide can then be removed 
from the solution (through precipitation and 
filtration) and converted to an oxide or oxalate 
form. Finally, the oxides and oxalates can be 
converted to metal using a variety of chemical 
processing techniques, including high 
temperature oxidation and electrochemical 
techniques. Waste solutions from these 
processes are pre-treated (redistilled to reclaim 
acid and precipitate nitrate sludges if 
appropriate) before being discharged as 
radioactive liquid waste to TA-50 (described in 
section 2.1.2.14). 

Tritium separation is a special type of actinide 
processing. Tritium sorbs into many actinide 
materials where it is strongly held. Tritium can 
be removed from these materials by heating the 
material in an inert atmosphere. The actinide 
material is then cooled and removed. The 
dedicated glovebox line at TA-55-4 containing 
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the furnace and associated equipment is called 
the Special Recovery Line. 

The hydride-dehydride process is another 
special type of actinide processing. This 
process is used in the Advanced Recovery and 
Integrated Extraction System and may be used 
in other disassembly and material recovery 
processes. This process converts plutonium 
metal to plutonium hydride, which can be easily 
removed from other materials. The plutonium 
hydride can then be converted to either 
plutonium metal or oxide. The hydrogen used 
in this process is recycled. Although this 
process was designed for pits, other forms of 
metallic plutonium that are amenable to 
hydriding could also be reprocessed using this 
technique. 

Actinide materials that emit alpha particles, 
such as plutonium or americium, have been 
intimately mixed with a material such as 
beryllium or beryllium oxide, to produce a 
strong and long-lasting source of neutrons, 
which is then sealed in stainless steel cladding. 
The U.S. Government provided about 20,000 of 
these neutron sources to universities, industry, 
and governmental agencies, which are licensed 
through the U.S. Nuclear Regulatory 
Commission (NRC) to utilize such materials. 
Most of these sources are no longer in use and, 
through an agreement with the NRC, they are 
being returned to DOE for reprocessing (using 
actinide recovery processes) at LANL. At 
present, plutonium-239/beryllium sources are 
being reprocessed at TA-55, but the capability 
could be used to reprocess americium-2411 
beryllium sources as well. 

In addition, this actinide reprocessing capability 
includes research into new recovery and 
decontamination techniques, research regarding 
the fundamental properties of actinides, 
analytical and nondestruction measurement of 
actinides (including development of new 
techniques), and research regarding nuclear 
fuels. 
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Fabrication of Ceramic Based Fuels. LANL 
develops and demonstrates ceramic based 
nuclear reactor fuel fabrication technologies. 
LANL has demonstrated the ability to produce 
such fuel, including prototype mixed oxide 
(MOX) fuel from plutonium and uranium. This 
demonstration involves processing of metals 
and oxides. Plutonium and uranium oxides are 
mixed together, and made into a ceramic form 
which is pressed into pellets. The pellets are 
sealed in cladding materials as a fuel rod. Fuel 
rods can be bundled together into fuel 
assemblies. 

Plutonium-238 Research, Development, and 
Applications. Plutonium-238 has the 
interesting properties of being minimally fissile 
(making it more difficult to sustain a chain 
reaction) yet producing a large amount of heat 
through radioactive decay. This isotope is used 
to provide a long-term reliable source of heat 
that can be used directly and can be converted 
into electricity when assembled into 
radioisotopic thermoelectric generators (RTGs). 
The electricity produced by the RTGs has been 
used to operate mechanical devices, 
instruments, and communications on remote 
sensing devices such as spacecraft and to 
activate switches in some nuclear weapons 
designs. RTGs and units called milliwatt 
generators have been produced, tested, and 
reprocessed at the Plutonium Facility for many 
years, and RTG research and development 
(including design), fabrication, and testing 
activities continue. Plutonium-238 activities 
are kept separate from the other plutonium 
processes to avoid cross-contamination of 
isotopes. After the RTGs are produced, they are 
extensively tested for integrity, resistance to 
mechanical shocks, and heat generation rate. 

Aqueous reprocessing of plutonium-238 
material uses the same processing techniques as 
used for other actinides as discussed above. 

Storage, Shipping, and Receiving. Under this 
activity, LANL stores, packages, measures 
(using variety of destructive and nondestructive 



techniques), ships, and receives nuclear 
materials. These activities are housed 
throughout TA-55-4, with storage currently in 
the TA-55-4 vault and projected in NMSF upon 
completion of the renovation project. 

2.2.2.2 Tritium Facilities (TA-16, 
TA-21) 

Tritium is a radioactive isotope of hydrogen. 
LANL tritium operations are primarily 
conducted at three facilities: Weapons 
Engineering Tritium Facility (WETF), Tritium 
Systems Test Assembly (TSTA) Facility, and 
Tritium Science and Fabrication · Facility 
(TSFF) (see Figures 2.2.2.2-1 and 2.2.2.2-2 
and Table 2.2.2.2-1 ). WETF is located at 
TA-16; TSTA and TSFF are located at TA-21. 
Operations involving the removal of tritium 
from actinide materials are conducted at 
LANL's TA-55 Plutonium Facility. These 
operations are described in section 2.2.2.1. 
Limited research, instrument calibration, 
analytical, and storage activities involving 
tritium are conducted at other LANL facilities; 
however, the primary potential environmental 
impacts from tritium operations at LANL reside 
with the three tritium facilities listed above. 
These facilities support several tritium-related 
programs at LANL and play an important role in 
DOE's energy research and nuclear weapons 
programs. 

At various times, DOE has considered whether 
to consolidate TA-21 tritium operations and 
activities at the TA-16 WETF site; most 
recently, this was discussed as a potential 
project to begin in the year 2000 and be 
completed by the year 2006. However, any 
consolidation of tritium operations and 
activities is speculative at this time and for this 
reason is not included in SWEIS analyses. If 
such a project were proposed by DOE, 
additional NEP A analysis would be pursued, 
tiering from the SWEIS. There will continue to 
be movement of tritium operations and 
activities among the tritium operations facilities 
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in order to optimize use of equipment and 
personnel and to increase programmatic 
efficiency. 

Description of Facilities 

The Weapons Engineering Tritium Facility, a 
Hazard Category 2 nuclear facility, is located in 
Building 16-205, in the southeast section of 
TA-16. PlanningforWETFbeganin 1981 with 
construction occurring between 1982 and 1984. 
WETF began operation in 1989. Construction 
of an addition to WETF was started in 1993 and 
completed in 1994. Except for the mezzanine 
area in Building 205, WETF is a single-level 
structure with approximately 7,885 square feet 
(732 square meters) of floor area. The 
equipment in the building includes gas transfer 
and pumping systems, gloveboxes, a glovebox 
exhaust system, a system of monitors and 
alarms, and subsystems to contain any leaked 
tritium gas and tritiated wastewater. 

Tritium-related acttvtttes occur in the 
contiguous tritium-handling-areas, which are 
served by a ventilation system that exhausts to a 
60-foot (18-meter) stack. The stack, which is 
northeast of 16-205, is equipped with 
continuous air monitors that are equipped with a 
tritium bubbler system for determining tritiated 
water and gas ratios in the effluent air stream. 
There is no liquid discharge from Building 

TABLE 2.2.2.2-l.-Principal Buildings and 
Structures of the Tritium Facilities 

1ECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCTURES 

TA-16 Weapons Engineering Tritium 
Facility Processing Building: 

16-205 

Formerly the Weapons 
Components Test Facility: 16--450 

TA-21 Tritium Systems Test Assembly 
Facility: 21-155 

Tritium Science and Fabrication 
Facility: 21-209 
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16-205 to a National Pollutant Discharge 
Elimination System (NPDES) outfall or directly 
to the Radioactive Liquid Waste Treatment 
Facility (RL WTF); the small amounts of 
contaminated mop water are collected and 
stored in a tank at the facility, then transported 
by radioactive liquid waste tanker truck to the 
RL WTF. The facility is functionally divided 
into multiple areas including an operations 
control area, tritium-handling areas, and support 
areas. Walls, roofs, and air locks separate the 
tritium handling areas from the rest of the 
facility. The support areas include offices, 
restrooms, and rooms that house equipment. An 
adjacent building (TA-16-450) will be 
connected to WETF, along with a new exhaust 
air stack, change room, and mechanical 
building. These changes are scheduled during 
the late 1990's for neutron tube target loading 
(NTTL) operations and related research 
(DOE 1995a). This building will receive a 
hazard category designation when it is 
authorized by DOE to operate. 

Planning for the Tritium Systems Test 
Assembly facility at TA-21 began in 1977 after 
LANL was chosen to develop, demonstrate, and 
integrate technologies related to the deuterium
tritium fuel cycle for large-scale fusion reactor 
systems. Construction was completed and pre
tritium testing initiated in 1982. TSTA is a 
Hazard Category 2 nuclear facility. The TSTA 
facility is located at TA-21 (also called DP 
Site). TA-21 has two primary research areas: 
DP West and DP East. The DP West area is 
currently under decontamination and 
decommissioning. The TSTA facility is located 
at the DP East research area. 

An existing building (21-155N) was modified 
to accommodate TSTA. The main experimental 
tritium area (Room 5501) has 3,700 square feet 
(344 square meters) of floor area. Two small 
laboratories are connected to the 5501 
ventilation system, which also services the main 
experimental tritium area. In the same building, 
but in the area surrounding the main 
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experimental area, there is an additional 
5,993 square feet (557 square meters) of floor 
space that is used for the Control Room, Support 
Center, office area, equipment rooms, and a 
diesel generator. Another existing building 
(21-155S), which has 3,819 square feet 
(355 square meters) of floor area, is used for 
office and shop space. 

In addition to the main building, there is 
1,506 square feet (140 square meters) of 
storage space in a metal warehouse (Building 
21-213) located north of the main experimental 
area. The east end of this building has been 
sectioned off and is used as a storage area for 
tritium contaminated equipment. There is also a 
portable building (Building 21-369) located on 
the west side of the main laboratory, which adds 
an additional 753 square feet (70 square meters) 
of office space. One stack, which is located at 
the northwest corner ofTA-21-155N, services 
the TSTA tritium experimental areas. 

The TSFF, a Hazard Category 2 nuclear facility, 
is a tritium research and development facility 
located in Building 209 at TA-21. The TSFF 
facility is located east of the TSTA facility at the 
DP East research area. The building was built in 
1964 as a chemistry process building and 
modified in 1974 to accommodate tritium 
operations associated with nuclear weapons 
development and test programs. TSFF is a 
3,228-square-foot (300-square-meter) block
walled area within the Building 21-209, which 
is a one-story building with a basement. TSFF 
is serviced by a process exhaust air treatment 
system that discharges into an exhaust 
ventilation system that discharges room air and 
treated process air to a 75-foot (23-meter) high 
exhaust air stack. 

The radioactive materials used at WETF, 
TSTA, and TSFF are primarily tritium gas and 
metal hydride storage beds, some of which 
contain depleted uranium powder. Several 
nonradioactive toxic and hazardous substances 

' such as methanol and acetone, are used in small 



quantities to clean and maintain processing 
equipment at the three facilities. These are 
common solvents and cleaners found in most 
modern chemistry laboratories. 

Description of Capabilities 

The principal activities conducted at WETF, 
TSTA and TSFF are described below. The 

' manner in which these activities will vary 
among the alternatives is described in chapter 3. 

High-Pressure Gas Fills and Processing 
(WETF). High-pressure gas fills and 
processing operations for research and 
development and nuclear weapon systems are 
performed at WETF at TA-16-205. High
pressure gas containers (reservoirs) are filled 
with tritium/deuterium gas mixtures to specified 
pressures in excess of 10,000 pounds per square 
inch. This capability is also used for filling 
experimental devices (e.g., small inertial 
confinement fusion [ICF] targets that require 
high pressure tritium gas). 

Gas Boost System Testing and Development 
(WETF). Modern nuclear weapons are 
equipped with gas boost systems that use 
hydrogen isotopes including tritium. These 
systems and their components need ongoing 
maintenance, testing, development, gas 
replacement, and modifications to maintain 
safety and reliability. WETF provides highly 
specialized boost system function testing and 
experimental equipment. Also, more efficient 
and effective boost systems are under 
development and tested at WETF. 

Cryogenic Separation (TSTA). To separate 
pure gas species from gaseous mixtures, a 
distillation technique is used, known as 
cryogenic distillation. The technique combines 
super cooling and high vacuum technologies for 
separating gaseous mixtures. This capability is 
used to separate gaseous tritium from other 
gases at TSTA. It is possible that other tritium 
facilities, such as WETF, at LANL could use 
this technique in the future. 

Background on LANL Facilities and Activities 

Diffusion and Membrane Purification 
(WETF, TSTA, TSFF). Different gaseous 
species of elements move (diffuse) through 
membranes and other barriers at rates that 
depend on their molecular weight. Also, 
gaseous species penetrate (pass through) certain 
membranes differently based on their molecular 
size. Gas separation and purification techniques 
have been developed based on these two 
characteristics of the gaseous species. 
Currently, several systems exist that utilize a 
multi-step membrane diffusion process for 
effective and efficient gas separations. 

All three LANL tritium facilities currently 
possess or plan to have the operational 
capability to separate and purify tritium from 
gaseous mixtures using diffusion and membrane 
purification techniques. 

Metallurgical and Material Research 
(WETF, TSTA, TSFF). Tritium handling 
capabilities at the WETF, TSTA, and TSFF 
facilities accommodate a wide variety of 
metallurgical and material research activities. 
One example of this type of research is the 
investigation into the ability of various 
containers to remove hydrogen isotopes 
(including tritium) from a flowing stream of 
nitrogen and other inert gases. In application, 
this capability may be used to clean up exhaust 
air streams and the air in tritium containment 
areas without generating tritiated water, a more 
hazardous form of tritium. 

Thin Film Loading (TSFF, WETF). The thin 
film loading process capability involves 
chemically bonding a radioactive gas, tritium, to 
a metallic surface. These operations are 
currently conducted at TSFF, but are being 
moved to WETF. 

Tritium for the NTTL thin film loading 
operations are contained within a small hydride 
collection bed, which is refilled periodically. 
The hydride bed collects the tritium gas in a 
metal hydride form and holds it until the bed is 
heated to a temperature of 1,110 degrees 
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Fahrenheit COF) (600 degrees Celsius [°C]). 
Hence, the release of tritium from the bed is a 
well-controlled process and the tritium cannot 
be released from the bed at normal 
temperatures. The process is conducted under 
vacuum conditions in an inert atmosphere. 

The NTTL thin film loading system is 
constructed in a modular fashion. The basic 
modules include the loader itself, several 
control racks, a glovebox and hood with all 
internal and external attachments, a gas purifier, 
a chiller, and several oil-free vacuum pumps. 

Gas Analysis (WETF, TSTA, TSFF). It is 
essential for nuclear material control and 
accountability, as well as experimental 
purposes, to have the capability to measure the 
composition and quantities of the gases used. 
Mass spectrometers are common laboratory 
measurement instruments used at the three 
LANL tritium facilities to measure the 
composition of gas samples. Also, Raman 
spectrometry is used for real time gas analysis. 
Other techniques such as beta scintillation 
counting are also used for real time and batch 
gas analysis. The amount of gas, including 
tritium, that is needed for any of these 
measurement techniques is small. 

Calorimetry (WETF, TSTA, TSFF). 
Calorimetry is a well established nondestructive 
method used for measuring the amount of 
tritium in a container. This method is based on 
the measurement of heat flow from a container. 
The radioactive decay of tritium gives off heat at 
a rate that is directly proportional to the amount 
of tritium contained in gas containers. No 
tritium leaves the container in the performance 
of calorimetry measurements. 

Solid Material and Container Storage 
(WETF, TSTA, TSFF). Safe storage of 
hydrogen isotopes including tritium is an 
important capability of all three LANL tritium 
facilities. Tritium in gaseous form may be 
stored in either specially designed dual wall 
containers or certified shipping containers. 
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Tritium gas may also be safely stored in metal 
hydride form contained in dual wall containers. 
The metal hydride that forms when tritium 
reacts with the metallic powder in the container 
is a very stable compound. Tritium can be 
released from this compound by heating the 
container to several hundred degrees Celsius. 
Accountable quantities of tritium are stored in 
these ways in designated areas that have been 
approved for such storage. 

Tritium oxide (tritiated water) can also be stored 
in solid form when it is adsorbed (gathered on a 
surface in a condensed layer) on molecular 
sieves. Molecular sieves are made with 
materials that adsorb tritiated water in the fine 
pores on their surface, thus forming a solid 
material that can be stored in containers. 
Tritiated water adsorbed on molecular sieves is 
physically stable. Tritiated water is released 
from the molecular sieve when the temperature 
is raised above the boiling point for water. 

2.2.2.3 Chemistry and Metallurgy 
Research Building 
(TA-3-29) 

The CMR Building (TA-3-29) was designed 
within TA-3 as an actinide chemistry and 
metallurgy research facility (Table 2.2.2.3-1 ). 
The main corridor with seven wings was 
constructed in 1952 (Figure 2.2.2.3-1). In 
1960, a new wing (Wing 9) was added for 
activities that must be performed in hot cells (a 
hot cell is an enclosed area that allows for the 

TABLE 2.2.2.3-l.-Principal Buildings and 
Structures in the Chemical and Metallurgy 

Research Building 

1ECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCTURES 

TA-3 CMR Laboratory: 3-29 

Hot Waste Pump House: 3-154 
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FIGURE 2.2.2.3-l.-TA-3 Chemistry and Metallurgy Research Building. 
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remote handling of highly radioactive 
materials). Wings 6 and 8 were never 
constructed. The three-story building now has 
eight wings connected by a spinal corridor and 
contains a total of 550,000 square feet 
(51,097 square meters) of space. It is a 
multiple-user facility in which specific wings 
are associated with different activities. It now is 
the only LANL facility with full capabilities for 
performing SNM analytical chemistry and 
materials science. 

Description of Facility 

CMR. facilities include hot cells and SNM 
vaults. Waste treatment and pretreatment 
conducted within the facility is sufficient to 
meet waste acceptance criteria for receiving 
facilities, on site or off site. In addition, these 
facilities are used to support various activities at 
other LANL locations. TA-55 (described in 
section 2.2.2.1) provides support to CMR in the 
areas of materials control and accountability, 
waste management, and SNM storage. 

The aqueous waste from radioactive activities 
and other non-hazardous aqueous chemical 
wastes from the CMR. Building are discharged 
into a network of drains from each wing 
specifically designated to transport waste 
solutions to theRLWTF in TA-50 (described in 
section 2.2.2.14) for treatment and disposal. 
The primary sources of radioactive inorganic 
waste at the CMR. Building include laboratory 
sinks, duct wash-down systems, and overflows 
and blowdowns from circulating chilled-water 
systems. The facility infrastructure is designed 
with air, temperature, and power systems that 
are operational nearly 100 percent of the time. 
Power to these systems is backed up with an 
uninterruptable power supply. The CMR. 
Building has one NPDES outfall, which 
discharges seasonally into Mortandad Canyon 
at a rate of one gallon per minute. This outfall 
is slated for waste stream corrections as part of 
LANL's outfall reduction plan. The CMR. 
Building was constructed in the early 1950's to 
the industrial building code standards in effect 
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at that time. Over the intervening years, DOE 
has systematically identified and corrected 
some deficiencies and upgraded some systems 
to address changes in standards or improve 
safety performance. Beginning in 1970, these 
included: 

• Ventilation system upgrades (1973 to 1974) 
• Fire protection system upgrades (1978) 
• Surety facility upgrades (1981, 1992) 
• Asbestos repair and removal (1984 to 

present) 
• Acid drain line replacement (1984) 
• Evacuation system-public address system 

and alarms (1984) 
• Curbing installed around equipment (1985) 
• Vacuum system for continuous air monitors 

(1987) 
• Exhaust duct cool-down system (1987) 
• Heating, ventilation, and air conditioning 

controls (1987) 
• Main storage vault (1987 to 1994) 
• Alarm monitors (1988) 
• PCB transformer replacement (1989) 
• Removal of natural gas service from the 

building (1990) 
• Stack emissions monitoring system (1991) 
• Air sampling probes (1991) 
• SNM waste assay facility (1991) 

However, these upgrades have not kept up with 
the aging of the building or increasingly 
stringent safety standards. A more 
comprehensive series of upgrades was 
identified and authorized by DOE addressing 
specific safety, reliability, consolidation, and 
safeguards issues. These were prioritized, with 
the highest priority being assigned to equipment 
replacements and activities essential to maintain 
the minimum safe operating conditions for an 
interim period of 5 to 10 years, while more 
comprehensive upgrades were developed. 
These upgrades were identified by DOE as 
routine maintenance work, having no 
significant potential for environmental 



consequences and not intended to prolong the 
useful life of the facility. These "Phase I" 
upgrades were categorically excluded by DOE 
from the need for further NEPA analysis. The 
proposed work and the status of completion as 
ofMarch 1998 includes: 

• Augmenting and replacing continuous air 
monitors in building wings (95 percent 
complete) 

• Replacing some heating, ventilation, and air 
conditioning blowers (95 percent complete) 

• Upgrading basic wing electrical systems 
(80 percent complete) 

• Upgrading power distribution system 
(55 percent complete) 

• Replacing the stack monitoring systems 
(75 percent complete) 

• Installing an uninterruptable power supply 
for the stack monitoring systems in the 
laboratory wings (90 percent complete) 

• Making limited (interim) improvements to 
the duct washdown system (89 percent 
complete) 

• Improvements to acid vents/drains 
(41 percent complete) 

• Modifying the sanitary sewer system 
(completed) 

• Performing a fire hazard analysis 
(completed) 

• Preparing an Engineering Assessment and 
Conceptual Design Report (CDR) 
(completed) 

In addition to the highest priority (Phase I) 
upgrades, the CMR Building was recognized to 
require additional upgrading if it is to continue 
to perform the essential analytical chemistry 
and metallurgy operations for LANL' s existing 
assignments in a safe, secure, and 
environmentally sound manner for an additional 
20 to 30 years. These further upgrades are not 
intended to increase the capabilities of the 
facility nor allow new missions or functions to 
be located there. These Phase II Upgrades, 
analyzed in the Environmental Assessment for 
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the Proposed CMR Building Upgrades 
(DOE 1997a) (and also presented in a Capital 
Asset Management Process Report 
[LANL 1996c]), include: 

• Seismic and Tertiary Confinement 
Upgrades. Diagonal braces from walls to 
roof, exterior bracing from second floor to 
ground, internal vertical bracing, 
strengthening exterior columns, filling in 
window openings, and adding bracing to 
the Wing 9 hot cell supports would allow 
the CMRBuilding to meet seismic 
(earthquake resistance) criteria for a Hazard 
Category 2 facility. 

• Security Upgrades. Building doorways and 
other openings would be changed to make 
human entry other than through the security 
stations much more difficult. 

• Ventilation Confinement Zone Separation in 
Wings 1, 3, 5, 7, and 9. The ventilation 
systems in these wings would be improved 
by adding one-way flow baffles and liners 
in the ventilation ducts, installing better 
doors and vestibules, adding a new filter 
tower to Wing 3, and installing a separate 
glovebox exhaust system. These upgrades 
are intended to prevent backflow of air 
carrying radioactive materials and chemical 
fumes from contaminated areas such as 
gloveboxes to uncontaminated laboratories, 
corridors, and offices. 

• Standby Power and Communications 
Systems. This upgrade would provide 
standby electrical power in case a power 
failure caused the ventilation system to fail. 
This back up power would maintain 
negative pressure in the laboratories of 
Wings 3, 5, 7, and 9, reducing the 
likelihood that contamination from a 
laboratory would be spread into other areas. 
A small generator will provide standby 
power to the ventilation system and the 
emergency communication system. 

• Wing 1 Upgrades. Wing 1 will be 
decontaminated and a new heating, 
ventilation, and air conditioning system will 
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be installed to improve worker health and 
safety. 

• Operations Center Upgrades. All building 
monitoring and control systems will be 
reported at a central location. This will 
include continuous air monitors (CAMs), 
stack monitors and alarms, fire alarm 
panels, heating, ventilation, and air 
conditioning and other building utilities, 
electrical substation switchgear, and 
glovebox sensors. 

• Chilled Water in Wings 3, 5, and 7. The 
40-year-old evaporative coolers in each 
wing will be replaced with refrigeration 
units. Chilled water is supplied to cool 
process equipment. A chilled water plant 
will be constructed outside the CMR 
Building, just west of Wing 1. 

• Main Vault CAMs and Dampers. Detection 
capability for radioactive contamination 
will be enhanced by installing new CAMs 
in the main vault. The CAMs will be 
monitored in the CMR Building Health 
Physics Office. In addition, seismically 
qualified dampers will be installed in the 
vault ventilation ducts. 

• Acid Vents and Drains in Wings 3, 5, and 7. 
The current acid vents and drains do not 
rinse or drain completely, allowing 
radioactive liquid waste residues to stand in 
nearly horizontal sections of the piping. 
These systems would be replaced to 
provide greater slope and better drainage. 
These wastes are discharged to the RLWTF. 

• Fire Protection Upgrades. To improve the 
fire protection system, backflow preventers, 
fire dampers, and new fire alarm system 
panels will be installed throughout the 
CMR Building. 

• 

• 

Operations Center Standby Power. A 
standby generator will provide power to the 
Operations Center in the event the main 
system electrical power is lost. 
Exhaust Duct Washdown Recycle System in 
Wings 3, 5, and 7. This planned upgrade is 
a waste minimization initiative whereby the 
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duct washdown system would be fitted with 
a system to recycle up to 80 percent of the 
water used to rinse away materials from the 
air exhaust that fall out on the duct surfaces. 
This upgrade is anticipated to decrease the 
volume of radioactive liquid waste from 
the duct washdown system by about 
450,000 gallons per year (1,700,000 liters 
per year), to about 120,000 gallons per year 
( 454,300 liters per year). 
Wings 2 and 4 Safe Standby. Wings 2 and 
4, unneeded to accomplish current mission 
element assignments, would be placed in 
safe standby, meaning that loose 
contamination and some equipment would 
be removed and the remaining equipment 
would be placed in a safe and stable 
condition such that it could not be used. 

In its finding of no significant impact regarding 
the CMR Phase IT Upgrades, DOE stated that 
two potential upgrade designs were 
encompassed within the environmental 
assessment (DOE 1997a) analyses: upgrading 
Wings 3, 5, and 7 without moving office space 
currently located on the perimeter of each wing; 
and relocating the office space away from the 
laboratory functions while upgrading the 
laboratory space in those wings. In the latter 
case, two wings would be reconfigured as 
laboratory space and the third would be put into 
safe standby condition. 

The CMR Phase IT Upgrades are funded, and 
construction is expected to begin in mid 1998. 
These upgrades were originally scheduled for 
completion in 2004. 

In early 1997, it became apparent that the costs 
of ongoing (Phase I) upgrades at the CMR 
Building would overrun the budgeted 1997 
costs for that construction project. After 
considering budget, schedules, and project 
management issues, LANL, with DOE 
concurrence, suspended CMR Building 
Upgrades Project activities pending a thorough 
budget and project management review 
(Whiteman 1997). During 1997, several audit 



and assessment actJ.vttles were completed by 
LANL and DOE in which root causes and 
corrective measures required to address project 
management issues were identified. 
Throughout the second half of 1997 and 1998, 
LANL and DOE have been implementing a 
series of corrective actions related to improving 
project management performance on the CMR 
Building Upgrades Project to allow project 
activities to resume. 

In addition to the information discussed above 
regarding ongoing and planned upgrades, 
additional developments occurred during 1997 
regarding CMR Building operations. These are 
highlighted here as contextual information. 
These developments are consistent with 
responsibilities and approaches regarding safe 
operations at LANL, as discussed m 
section 2.1.3. 

On September 2, 1997, in response to safety 
considerations, LANL temporarily suspended 
operations within the CMR Building pending an 
in-depth review of all operations and procedures 
being implemented within the building to 
support ongoing LANL activities. During the 
period from September 1997 through April 
1998, operations were resumed in a phased 
manner as work control and work authorization 
procedures were verified for each set of 
operations within the building (Gancarz 1997). 
Full resumption of CMR Building operations 
was authorized by DOE on April 17, 1998. To 
further improve operation of the CMR facility 
within a safe operating envelope for nuclear 
facilities, LANL Director Browne announced a 
new integrated management organization for 
the CMR Building in which the technical, 
operations, and facility management of the 
CMR Building would be integrated with that of 
TA-55. This reorganization became effective 
in January 1998 (Browne 1997). 

In September 1997, DOE and LANL decided to 
develop a "Basis for Interim Operations" (BIO) 
at the CMR facility in lieu of a Safety Analysis 
Report in order to establish the safety 
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authorization basis for the facility. This effort 
was completed in October 1998, with the 
issuance of the BIO and associated technical 
safety requirements (TSRs) that must be 
implemented according to a DOE/LANL 
approved plan over the next 2 years 1. With the 
authorization basis established through the BIO, 
the CMR Building Upgrades Project is 
responding to meeting the TSR implementation 
requirements to ensure safe operations with the 
facility. TSR implementation requires certain 
facility modifications be completed. 
Throughout 1998, the CMR Building Upgrades 
Project was integrated into the BIO/TSR 
development process. On March 24, 1998, a 
workshop was held to evaluate CMR Building 
upgrades required to support BIO/TSR 
implementation. A second workshop was held 
on July 17, 1998, to further refine BIO/TSR 
implementation upgrades and additional 
upgrades related to safe, reliable operations 
within the CMR Building. 

Based on the above information, the CMR 
Building Upgrades Project has resumed, and the 
first priority is the completion of CMR facility 
modifications required to implement the BIOI 
TSRs and satisfy compliance requirements. 
Formal restart of CMR Building Upgrades 
Project activities commenced on April13, 1998, 
with DOE authorizing LANL to initiate 
acttv1t1es in support of BIO/TSR 
implementation that are within the scope of the 
CMR Building Upgrades Project. Since April 
1998, additional project activities have been 
authorized (repriortized, but within the original 
scope) by the DOE. Authorized CMR Building 
Upgrades Project activities since resumption 
include: 

1. The approved CMR BIO includes a comprehensive 
accident analysis section, including a wing-wide fire scenario 
that is similar to an accident evaluated in this SWEIS. These 
analyses were compared, and it was found that, although 
modeling assumptions and methods varied significantly, the 
estimated consequences and frequency demonstrated a good 
agreement. See appendix G, section G.5.6.16, for further 
details. 
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• Fire protection panel replacement 
• Transient combustible loading reduction 
• Motor control centers replacement 

(completed) 
• Duct washdown system refurbishment in 

Wings 3, 5, and 7 
• Interim project management activities 

Additional project activities under review or 
consideration currently include: 

• Air compressor replacement 
• Hood washdown system installation 
• Heating, ventilation and air conditioning 

(HVAC) DP indicator installation 
• Wing 9 ventilation system upgrades 
• Emergency personnel accounting system 

installation 
• Stack monitoring upgrades 
• Hot cell upgrades, Wing 9 (several 

subprojects) 

A crosswalk between the approved C:MR 
Building Upgrades Project (Phases I and II) 
baseline and the authorized or under review 
work in support of the BIO/TSR 
implementation activities ts gtven m 
Table 2.2.2.3-2. 

All of the above-listed project activities were 
developed and reviewed during the March and 
July 1998 workshops. The DOE and LANL are 
continuing to define all required facility 
modifications based on ongoing evaluations of 
site or facility conditions and program 
requirements to support a rebaselining of the 
overall CMR Building Upgrades Project during 
1999. 

In 1996 through 1998, LANL geologists 
conducted detailed geologic studies in and 
around TA-3 and TA-55 . and geologic 
trenching studies on the Pajarito Fault. Results 
from these studies indicate that a possible 
connection exists between the Pajarito, Rendija 

TABLE 2.2.2.3-2.-CMR Building Upgrades Project Crosswalk Between Phases I and II and 1998 
Scope of Work Authorized or Under Review 

BASELINE DESCRIPTION AUTHORIZED (A) OR UNDER REVIEW (R) 

Fire protection upgrades, Phase II • Fire protection panel replacement (A) 

• Transient combustible loading reduction (A) 

Upgrading basic wing electrical systems, Phase I Motor control centers replacement (A) 

Duct washdown upgrade, Phase Ia Condition assessment upgrade (A) 

Duct washdown system refurbishment, Wings 3, 5, 7b (R) 

Ventilation confinement zone separation upgrades, • Air compressor replacement subsystems controlling 
Phase II HVAC dampers (R) 

• HVAC delta pressure indicator installation subsystem 
monitoring HVAC negative pressure (R) 

• Wing 9 Ventilation system upgrades (R) 

Communications upgrades, Phase II Emergency personnel accounting system (R) 

Stack monitors upgrade, Phase I Stack monitoring upgrades (R) 

-- Hot cell upgrades- Wing 9 (R) 
. . .. 

a Hood washdown upgrades may be addressed under fac1hty operat10ns admm1stratJve controls and IS currently not mcluded as 
a subproject. 

b Only condition assessments for duct washdown have been authorized. Separate authorization will be issued for construction 
upon completion of assessments. 
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Canyon, and Guaje Mountain faults, which may 
increase the likelihood for fault rupture within 
TA-3 should a seismic event occur (see 
chapter 4, section 4.2.2.2, and appendix I). The 
earthquake accident frequencies utilized in 
appendix G have been compared to that which 
would be derived considering the results from 
the geologic mapping and trenching studies. 
Potential building seismic damage has been 
addressed for ground shaking and fault rupture, 
where appropriate, from earthquakes 
(volume ill, appendix G, Table G.5.4-3). The 
seismic failure frequencies that were used in the 
accident analysis do not increase significantly 
as a result of seismic ground rupture. The basis 
for this conclusion is that the return period (the 
inverse of frequency) for a damaging fault 
rupture is significantly greater than the return 
periods used for damaging ground motion in the 
accident analysis. Because additional damage 
could result should a fault rupture occur at the 
CMR Building, a sensitivity study is performed 
for this scenario as part of the earthquake 
analysis (appendix G, SITE-03). 

The DOE has decided not to implement the 
seismic upgrades as part of the CMR Building 
Upgrades Project, Phase II. This is a result of: 
(1) new seismic studies published after the draft 
SWEIS was released that indicated the 
additional hazard of a seismic rupture at the 
CMR Building (chapter 4, section 4.2.2.2, and 
appendix I) and (2) DOE's postponement ofthe 
decision to implement the pit manufacturing 
capability beyond 20 pits per year in the near 
future. Although the seismic rupture risk does 
not have a substantial effect on the overall 
seismic risk, it is an aspect of risk that cannot be 
cost-effectively mitigated through engineered 
structural upgrades. Given that assessment, the 
DOE is considering more substantial actions 
that are not yet ripe for analysis in the SWEIS 
(e.g., replacement of aging structures). The 
overall goal of DOE's evaluation is to 
ultimately reduce the risk associated with 
seismic event, should one occur. In the 
meantime, DOE is taking actions to mitigate 
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seismic risks through means other than seismic 
upgrades (e.g., minimizing material at risk and 
putting temporarily inactive material in process 
into more sturdy containers). 

Description of Capabilities 

The operational CMR capabilities include both 
radioactive and nonradioactive substances. 
Work involving radioactive material (including 
uranium-235, depleted uranium thorium-231 

' ' plutonium-238, and plutonium-239) 1s 
performed inside hoods, hot cells, and 
gloveboxes. Chemicals such as various acids 

' 
carcinogenic materials, and organic-based 
liquids are used in small quantities, generally in 
preparation of radioactive materials for 
processing or analysis. 

The principal activities conducted at the CMR 
Building are described below. The manner in 
which these activities will vary among the 
alternatives is described in chapter 3. 

Analytical Chemistry. Analytical chemistry 
capabilities involving the study, evaluation, and 
analysis of radioactive materials reside at the 
CMR Building. These activities support 
research and development associated with 
various nuclear materials programs, many of 
which are performed at other LANL locations 
on behalf of or in support of other sites across 
the DOE complex (e.g., Hanford Reservation, 
Savannah River Site, Sandia National 
Laboratories). Sample characterization 
activities include assay and determination of 
isotopic ratios of plutonium, uranium, and other 
radioactive elements; major and trace elements 
in materials; the content of gases; constituents at 
the surface of various materials; and methods to 
characterize waste constituents in hazardous 
and radioactive materials. 

U rani urn Processing. Operations essential for 
the stewardship of uranium products are 
conducted at this facility. They include uranium 
processing (casting, machining, and 
reprocessing operations, including research and 
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development of process improvements and 
characteristics of uranium and uranium 
compounds), and the handling and storage of 
high radiation materials. The facility also 
provides limited backup to support the nuclear 
materials management needs for activities at 
TA-55 and also provides pilot-scale unit 
operations to back up the uranium technology 
activities at the Sigma Complex (described in 
section 2.2.2.5), other LANL facilities, and 
other DOE sites. 

Destructive and Nondestructive Analysis. 
Destructive and nondestructive analysis 
employs analytical chemistry, metallographic 
analysis, measurement on the basis of neutron or 
gamma radiation from an item, and other 
measurement techniques. These activities are 
used in support of weapons quality, component 
surveillance, nuclear materials control and 
accountability, SNM standards development, 
research and development, environmental 
restoration, and waste treatment and disposal. 

Nonproliferation Training. LANL utilizes 
measurement technologies at the CMR.Building 
and other LANL facilities to train international 
inspections teams for the International Atomic 
Energy Agency. Such training may use SNM. 

Actinide Research and Processing. Actinide 
research and processing at the CMR Building 
typically involves solids, or small quantities of 
solution. However, any research involving 
highly radioactive materials or remote handling 
may use the hot cells that are in Wing 9 of the 
CMR Building to minimize personnel exposure 
to radiation or other hazardous materials. CMR 
actinide research and processing may include 
separation of medical isotopes from targets, 
processing of neutron sources (DOE 1995d), 
and research into the characteristics of 
materials, including the behavior or 
characteristics of materials in extreme 
environments (e.g., high temperature or 
pressure). 
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Fabrication and Metallography. Fabrication 
and metallography at the CMR Building 
involves a variety of materials, including 
hazardous and nuclear materials. Much of this 
work is done with metallic uranium. The CMR 
Building can fabricate and analyze a variety of 
parts, including targets, weapon components, 
and parts used for a variety of research and 
experimental tasks. 

2.2.2.4 Pajarito Site: Los Alamos 
Critical Experiments 
Facility (TA-18) 

The Los Alamos Critical Experiments Facility 
(LACEF) and other experimental facilities are 
located at TA-18, which is known as Pajarito 
Site. TA-18 facilities are 3 miles 
(4.8 kilometers) from the nearest residential 
area, White Rock, and 0.25 miles (400 meters) 
from the closest technical area 
(Figure 2.2.2.4-1 and Table 2.2.2.4-1). These 
facilities are in a canyon near the confluence of 
Pajarito Canyon and Threemile Canyon. Some 
natural shielding is afforded by the surrounding 
canyon walls that rise approximately 200 feet 
(61 meters) on three sides. 

Description of Facility 

The facility consists of a main building, three 
outlying remote-controlled critical assembly 
buildings known as kivas, and several smaller 
laboratory, nuclear material storage, and 
support buildings. Kivas #1, #2, and #3 are 
Category 2 nuclear facilities. Each kiva is 
surrounded by a fence to keep personnel at a 
safe distance during criticality experiments, and 
the entire site is bounded by a security fence to 
aid in physical safeguarding of SNM. Site 
access is through a guarded portal. 

The main laboratory building (Building 30) 
houses offices for group management, staff, and 
health physics personnel. There are several 
radioactivity counting rooms, an electronic 
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TABLE 2.2.2.4--l.-Principal Buildings and 
Structures of the Pajarito Site 

TECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCTURES 

TA-18 Warehouse: 18-28 

Main Building: 18-30 

Pulsed Accelerator Building: 
18-127 

Reactor Subassembly Buildinga: 
18-129 

Critical Assembly Kivas: 18-23, 
18-32, 18-116 

Vault: 18-26 

Sheba Building: 18-168 

Accelerator Development 
Laboratory: 18-227 

a This is a historical name. This building is currently used 
for detector development and calibration and has never 
housed a nuclear reactor. 

assembly area, the site machine shop, and the 
critical assembly control rooms in Building 30. 
Other support buildings are the Hillside Vault 
(Building 26) for nuclear material storage, the 
Pulsed Accelerator Building (Building 127) for 
projects requmng a "clean" radiation 
environment, and Building 129 for detector 
development and calibration. 

Description of Capabilities 

The principal TA-18 activities are the design, 
construction, research, development, and 
applications of critical experiments (that is, 
experiments having to do with nuclear 
criticality). These are conducted using five 
types of assemblies: 

• Benchmark critical assemblies 
• General purpose assembly machines 
• Solution assemblies (which use fissile 

solutions) 
• Prototype low power reactor assemblies 

(these do not need heat rejection systems) 
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• Fast-burst assemblies for producing fast
neutron pulses 

TA-18 activities also include development, 
training, and applying nuclear diagnostic and 
accountability techniques. Nuclear materials 
control and handling, waste characterization, 
and criticality experiments are areas of 
particular interest. The Nuclear Emergency 
Search Team, Strategic Defense Initiative 
Program, and the Strategic Arms Reduction 
Treaty Verification Group all utilize TA-18 in 
fulfilling their program requirements. The 
TA-18 staff trains personnel from a variety of 
occupations and several countries in criticality 
safety as well as radiation detection and 
instrumentation. 

Since 1948, thousands of criticality experiments 
and measurements have been performed at 
LACEF on assemblies using uranium-233, 
uranium-235, and plutonium-239 in various 
configurations, including nitrate, sulfate, and 
oxide compounds as well as solid, liquid, and 
gas forms. Critical assemblies at LACEF are 
designed to operate at low-average power and at 
temperatures well below phase change 
transition temperatures (which sets them apart 
from normal reactors) with low fission 
production and a minimal inventory. These 
assemblies are very flexible in terms of fuel 
loading, configuration, and the types and forms 
of material that can be used for experiments. 
Since these assemblies do not require forced 
convection cooling, a potential source of stored 
energy and fission products is eliminated. Post
shutdown cooling is unnecessary, and 
experiments are "walk-away" safe. Machine 
designs are relatively simple with the prime 
requirement being that operations are remotely 
controlled from a control room in Building 30 or 
from behind thick shielding. 

Experiments employ fissile species such as 
uranium-233, uranium-235, and plutonium-
239. Between experiments, these special 
nuclear materials are stored in designated 
storage areas at kivas or in the Hillside Vault. 



Nuclear material is moved by truck to and from 
TA-18 over public roads in U.S. Department of 
Transportation (DOT)-approved shipping 
containers or using road closures on an as
required (infrequent) basis. The on-site TA-18 
nuclear materials inventory is relatively stable, 
and consists primarily of isotopes of plutonium 
and uranium. The bulk of the plutonium is solid 
and is either clad or encapsulated; plutonium 
oxide is doubly canned. The use of toxic and 
hazardous chemicals is limited. 

The criticality experiments generate very small 
amounts of fission products and there is 
essentially no radioactive waste. Criticality 
experiments do not release significant emissions 
to the atmosphere at the site. 

The principal sets of experimental activities 
conducted at TA-18 are described below. The 
manner in which these activities would vary 
under each of the alternatives is described in 
chapter 3. 

Dosimeter Assessment and Calibration. 
TA-18 critical assemblies are used to evaluate 
the performance of personnel radiation 
dosimeters. Nuclear accident dosimetry studies 
are conducted using the critical assembly 
radiation to simulate criticality accident 
radiation. The facility hosts national dosimetry 
intercomparison studies involving personnel 
and dosimeters from DOE and private nuclear 
facilities. 

Detector Development. TA-18 personnel 
have developed and built nuclear materials 
detection instruments used to monitor 
pedestrians and vehicles, as well as hand-held 
and field-deployable neutron and gamma-ray 
detectors. TA-18 personnel also operate a 
simulation facility in which nuclear materials 
can be configured to develop and validate 
instruments and methods used in nuclear 
nonproliferation programs. 

A new method of monitoring alpha-particle
emitting nuclear materials is undergoing 
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development at TA-18 along with the 
development of detectors that can help assess 
potential threats from terrorist organizations. 
TA-18 personnel also train nuclear emergency 
search team personnel in the use of these 
instruments. 

Materials Testing. The TA-18 facilities are 
used to characterize and evaluate materials, 
primarily by measuring the nuclear properties of 
these materials. The materials evaluated are 
typically structural materials or those to be used 
as shielding or neutron absorbers. Materials 
testing typically involves use of radiation 
sources or critical assemblies as radiation 
generators and measurement of radiation levels 
under a variety of conditions. 

Subcritical Measurements. Subcritical 
measurements are those done on arrays of fissile 
material that are below the critical mass for 
material in a given form. Subcritical 
experiments may vary any or all of the factors 
that influence criticality (mass, density, shape, 
volume, concentration, moderation, reflection, 
neutron absorbers, enrichment, and 
interactions). Associated measurement 
techniques involve measuring some aspect of 
the neutron or gamma population in the material 
to assess its criticality state. 

Fast-Neutron Spectrum. TA-18 has bare and 
reflected metal critical assemblies that operate 
on a fast-neutron spectrum. These assemblies 
typically have irradiation cavities in which flux 
foils, small replacement samples, or small 
experiments can be inserted. Typical 
experiments include evaluation of the reactivity 
of material samples, irradiation of novel neutron 
and gamma measuring instrumentation, and 
testing and calibrating radiation dosimeters. 

Dynamic Measurements. Two fast-pulsed 
assemblies at TA-18 produce controlled, 
reproducible pulses of neutron and gamma 
radiation from tens of microseconds to several 
tens of milliseconds in duration. These pulses 
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are useful for applications such as neutron 
physics measurements, instrumentation 
development, dosimetry, and materials testing. 

Skyshine Measurements. The study of 
sk:yshine (radiation transported point to point 
without a direct line of sight) is a component of 
dosimetry primarily applicable to neutron 
producing processes and facilities. TA-18 uses 
critical assemblies to produce radiation fields to 
mimic those found around nuclear weapons 
production and dismantlement facilities, m 
storage areas, and in experimental areas. 

Vaporization. The fast-pulsed assemblies at 
TA-18 have the capability ofvaporizing fissile 
materials placed in a thermalizing material next 
to the assembly or in an internal cavity. These 
vessels are placed inside multiple containment 
vessels to prevent leakage of vaporized 
materials and fission products. This capability 
is useful for testing materials, measuring the 
properties of fissile materials, and testing 
reactor fuel materials in simulated accident 
conditions. 

Irradiation. Several critical assemblies at 
TA-18 can have varying spectral characteristics 
in both steady state and pulsed modes. These 
assemblies are typically used for irradiating 
fissile materials and other materials with 
energetic responses for the purposes of testing 
and verifying computer code calculations. 

2.2.2.5 Sigma Complex (TA-3-66, 
TA-3-3~ TA-3-141,and 
TA-3-159) 

The Sigma Complex consists of the main Sigma 
Building (Building 66) and its associated 
support structures, including the Beryllium 
Technology Facility (Building 141), the Press 
Building (Building 3 5), and the Thorium 
Storage Building (Building 159) (see 
Figure 2.2.2.5-1 and Table 2.2.2.5-1). 
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The Sigma Complex supports a large, multi
disciplinary technology base in materials 
fabrication science. This facility is used mainly 
for materials synthesis and processing, 
characterization, fabrication, joining, and 
coating of metallic and ceramic items. These 
capabilities are applied to a variety of materials, 
including uranium (depleted uranium and 
enriched uranium), lithium, and beryllium; the 
Sigma Complex is equipped to handle such 
materials safely. The current activities focus on 
limited production of special (unique or 
unusual) components, test hardware, prototype 
fabrication, and materials research in support of 
DOE programs in national security, energy, 
environment, industrial competitiveness, and 
strategic research. The Sigma Complex also 
provides support to research and development 
activities conducted elsewhere at LANL by 
constructing special pieces of equipment and 
test items. 

Description of Facilities 

The Sigma Building is designated as a Hazard 
Category 3 nuclear facility. The Sigma 
Building was built in 1958 and 1959, with an 
addition constructed in the late 1980's. It 
contains four levels and approximately 
168,200 square feet of floor space 
(15,626 square meters). The SigmaBuildingis 
composed of four sectors. Three sectors built in 
the late 1950's were not constructed to current 
seismic design criteria (seismic upgrades are 
included in all alternatives). The fourth sector, 

TABLE 2.2.2.5-1.-Principal Structures and 
Buildings in the Sigma Complex 

1ECHNICAL PRINCIPAL STRUCTURES 
AREA AND BUll..DINGS 

TA-3 Sigma Building: 3-66 

Press Building: 3-35 

Beryllium Technology Facility: 
3-141 

Thorium Storage Building: 3-159 
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built in the late 1980's, meets current seismic 
design criteria. Hazardous chemicals such as 
concentrated acids and caustic solutions are 
used and stored at the Sigma Building. Sigma 
Building air exhausts through six major exhaust 
stacks and through numerous roof exhausts. 
Aqueous waste from enriched uranium 
processing and liquid chemical waste are routed 
to the RLWTF at TA-50 (described in 
section 2.2.2.14). Most of the liquid waste 
from the Sigma Complex is generated from the 
electroplating operation at the Sigma Building. 
Electrodeposition solutions are now vacuum 
distilled and re-used; the sludges are managed 
as RCRA wastes. 

The Beryllium Technology Facility (3-141), 
formerly called the Rolling Mill Building, was 
built in the early 1960's and encompasses 
approximately 20,213 square feet (1,878 square 
meters) on three levels. This building does not 
have a hazard designation. The two sectors of 
the building meet current seismic design 
criteria. The building houses powder 
metallurgy activities, filament welding, 
ceramics research and development, and rapid 
solidification research. Fabrication work using 
beryllium and uranium/graphite fuels is 
performed here. The beryllium area has a 
permitted, monitored stack equipped with a 
HEPA filtered exhaust air system. 

The Press Building (3-35) was built in 1953 and 
contains approximately 9,860 square feet 
(916 square meters) of space located on one 
floor and a partial basement. This building does 
not have a hazard designation and was not 
evaluated for seismic capability. A 5,000-ton 
(4,536-metric-ton) hydraulic press used for 
work with depleted uranium is operated here. 
One stack exhausts through REP A filters. The 
exhaust stream is monitored for radioactive 
emtsswns. Aqueous waste from uranium 
processing and other nonhazardous operations 
is routed, via a pipeline, to the RLWTF at 
TA-50. 
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The Thorium Storage Building is designated as 
a Hazard Category 3 nuclear facility. Thorium 
is stored here, in both ingot and oxide form. 
This building is very small and was not 
evaluated for seismic capability. 

Description of Capabilities 

The primary activities conducted within the 
Sigma Complex are described below. The 
manner in which these activities would vary 
under each of the alternatives is described in 
chapter 3. 

Research and Development on Materials 
Fabrication, Coating, Joining, and 
Processing. Materials synthesis and processing 
work addresses research and development on 
making items out of materials that are difficult 
to work with. The processes include applying 
coatings and joining materials using plasma, arc 
welding and other techniques. The materials 
used in fabrication are also reprocessed (i.e., 
separated into pure forms for reuse or storage). 

Characterization of Materials. Materials 
characterization work includes understanding 
the properties of metals, metal alloys, ceramic
coated metals, and other similar combinations 
along with the effects on these materials and 
properties brought about by aging, chemical 
attack, mechanical stresses, and other agents. 

Fabrication of Metallic and Ceramic Items. 
Materials fabrication includes work with 
metallic and ceramic materials, and 
combinations thereof. Items are fabricated out 
of uranium, both depleted and enriched in 
uranium-235. Stainless steel, lithium, various 
ceramics, and beryllium items are also 
fabricated. Items are fabricated on a limited 
production basis as well as one-of-a-kind and 
prototype pieces. One specific set of 
applications for this technology is the 
fabrication of nonnuclear weapons components. 
The responsibility for production of these 
components was assigned to LANL on the 
basis of the Nonnuclear Consolidation 



Environmental Assessment (DOE 1993). This 
environmental assessment (EA) addressed the 
upgrades an interior modifications necessary for 
this assignment, and these upgrades and 
modifications are expected to continue through 
completion under all of the SWEIS alternatives 
(as identified in chapter 3). 

2.2.2.6 Materials Science 
Laboratory (TA-3-1698) 

The Materials Science Laboratory (MSL, 
TA-3-1698) is located in an unrestricted access 
area at the southeastern edge of TA-3 
(Figure 2.2.2.6-1 and Table 2.2.2.6-1). The 
facility is a two-story modem laboratory of 
approximately 55,360 square feet of floor space 
(5,143 square meters) arranged in an H-shape. 
It is designed to accommodate scientists and 
researchers, including participants from 
academia and industry whose focus is on 
materials science research. The Environmental 
Assessment for the Materials Science 
Laboratory (DOE 1991) details the impacts of 
the new facility. The completion of the top floor 
of the MSL was planned and was included in the 
environmental assessment, but not funded in 
1992. Completion of this floor is still desired 
but is not currently scheduled. 

Description of Facilities 

The MSL consists of27laboratories, 15 support 
rooms, 60 offices, 21 distinct materials research 
areas and several conference rooms that are 

' used by technical staff, visiting scientists and 
engineers, administrative staff, and building 

TABLE 2.2.2.6-1.-Principal Buildings and 
Structures of Materials Science Laboratory 

TECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCTURES 

TA-3 Materials Science Laboratory: 
3-1698 
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support personnel. It is constructed of precast 
concrete panels sealed to a structural 
framework, with concrete floors, drywall 
interior, casework, hoods, and a utility 
infrastructure. Safety controls throughout the 
complex include a wet-pipe sprinkler system, 
automatic fire alarms, chemical fume hoods, 
gloveboxes, HEPA-filtered heating, ventilation, 
and air conditioning, and safety showers. 

Limited quantities of radioactive isotopes are 
used at MSL. These include small quantities of 
solid sodium, zirconium, and depleted uranium. 
Because of the diversity of research within 
MSL, a large variety of small quantities of 
nonradioactive, toxic, and hazardous materials 
are also used. This is similar to the corrosive 
and reactive chemicals typically used to 
synthesize and clean materials in wet chemistry 
or mechanical property laboratories. For 
example, semiconductor additives such as 
tantalum metal and tungsten compounds, along 
with chromic acid and perchloric acid for 
metallography activities, are used in gloveboxes 
or fume hoods. Other acids such as 
hydrofluoric, phosphoric, and sulfuric, are used 
in various materials preparation activities and in 
laser operations. Small amounts of typical 
laboratory organic chemicals such as acetone, 
methyl alcohol, and methyl ethyl ketone are also 
used in MSL activities. 

Description of Capabilities 

There are four major types of experimentation 
supported at MSL: materials processing, 
mechanical behavior in extreme environments, 
advanced materials development, and materials 
characterization. These four areas, each of 
which are described below, contain over 20 
capabilities that support materials research for 
DOE programs. Collaboration with private 
industry is also an important feature of much of 
the work performed at MSL. The manner in 
which these activities vary among the 
alternatives is described in chapter 3. 
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Materials Processing. MSL supports the 
formulation of a wide range of useful materials 
through the development of materials 
fabrication and chemical processing 
technologies. The following synthesis and 
processing techniques represent some of the 
capabilities available in MSL for this area of 
research: wet chemistry, thermomechanical 
processing, materials handling, microwave 
processmg, heavy equipment materials 
processing, single crystal growth synthesis, 
amorphous alloys, tape casting, inorganic 
synthesis, and powder processing. 

Some of the laboratories, housing heavy 
equipment for novel mechanical processing of 
powders and non-dense materials, are 
configured to explore net shape and zero-waste 
manufacturing processes. Several laboratories 
are dedicated to the development of chemical 
processing technologies, including recycling 
and reprocessing techniques to solve current 
environmental problems. 

Mechanical Behavior in Extreme 
Environments. The mechanical testing 
laboratories contain equipment for subjecting 
materials to a broad range of mechanical 
loadings to study their fundamental properties 
and characterize their performance. The 
laboratories utilized for this major area of 
materials science include dedicated space for 
mechanical testing; mechanical fabrication, 
assembly and machining research; 
metallography; and dynamic testing. 

The mechanical testing laboratory offers 
capabilities to study multiaxial, high 
temperature, and high load behaviors of 
materials. The assembly areas consist of 
metalworking and experimental assembly areas 
that house a variety of electrically or 
hydraulically powered machines that twist, pull, 
or compress samples. The most energetic of 
these is a gas launcher, which projects a sample 
against an anvil at very high velocities. The 
MSL dynamic materials behavior laboratory is 
utilized by researchers for the study of high 
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deformation rate behaviors. The dynamic 
testing equipment allows materials to be 
subjected to high rate loadings, including 
impact up to 1.2 miles (2 kilometers) per 
second. The metallography area contains 
equipment for sectioning, mounting, polishing, 
and photographing samples. 

Advanced Materials Development. The 
various laboratories are configured for the 
exploration of new materials for high strength 
and high temperature applications. Many of the 
laboratories support synthesis and 
characterization of single crystals, nanophase, 
and amorphous materials, as well as providing 
areas for ceramics research including solid state, 
inorganic chemical studies involving materials 
synthesis. A substantial amount of effort in this 
area is dedicated to producing new high
temperature superconducting materials. MSL 
also provides facilities for synthesis and 
mechanical characterization of materials 
systems for bulk conductor applications. 

Materials Characterization. Materials 
characterization provides the ability to 
understand the properties and processing of 
materials and to apply that understanding to 
materials development. MSL contains a 
collection of spectroscopy, imaging, and 
analysis tools for characterizing advanced 
materials. The electron microscopy laboratory 
area has four microscopes to characterize 
subnanometer to micrometer structures, 
including chemical analysis and high resolution 
electron holography. The optical spectroscopy 
laboratory allows ultrafast and continuous wave 
tunable resonance Raman scattering 
spectroscopy, high-resolution Fourier 
Transform Infrared absorption, and ultraviolet 
(UV) visible to near infrared (IR) absorption 
spectroscopy. The x-ray laboratory allows for 
the study of samples at temperatures up to 
4,892°F (2, 700°C) and pressures up to 
80 kilobar. A metallography and ceramography 
support laboratory has the latest equipment for 
optical characterization. A laboratory area is 
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provided to support surface-science study and 
corrosion characterization of materials. 

2.2.2.7 Target Fabrication Facility 
(TA-35) 

The Target Fabrication Facility (TFF) is 
approximately 61,000 square feet (5,667 square 
meters) of floor space with approximately 
48,000 square feet (4,459 square meters) of 
laboratory area and 13,000 square feet 
(1,208 square meters) of office area 
(Figure 2.2.2.7-1 and Table 2.2.2.7-1). TFF is 
a two-story structure sited at TA-35 
(Building 213) immediately to the east of 
TA-55, directly north of TA-50. Laboratories 
and offices occupy both the ground (lower) 
floor and the upper floor. In general, the 
structure is reinforced concrete. Vibration 
sensitive areas are supported on isolated 
concrete slabs. The HV AC system maintains a 
negative pressure (i.e., a pressure that is less 
than the pressure of the atmosphere outside the 
building) in the laboratories with both room air 
and hood exhaust vented to the atmosphere 
through filtered and, until 1995, monitored 
exhaust stacks. In 1995, monitoring was 
terminated when it was determined through 
analyses that monitoring was not required 
because oflow facility chemical and radioactive 
material inventories. Sanitary waste is piped to 
the sanitary waste disposal plant near TA-46. 
Radioactive liquid waste and liquid chemical 
waste are shipped to TA-50 using a direct 
pipeline. 

TABLE 2.2.2. 1-1.-Principal Buildings and 
Structures of Target Fabrication Facility 

TECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCTURES 

TA-35 Target Fabrication Facility: 
35-213 
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Description of Facilities 

TFF maintains a beryllium machining capability 
used to manufacture structural shapes from 
beryllium. TFF is not a nuclear facility. Tritium 
was removed from the facility in 1993; 
however, operations involving tritium
contaminated materials are ongoing. Tritium 
contamination levels are low and are controlled 
below levels that would make this a nuclear 
facility. Depleted uranium coatings are no 
longer applied at TFF. Although a large number 
of chemicals are used, they are used in small 
quantities. TFF is designated as a moderate 
hazard chemical facility. The design for 
earthquake loads is in accordance with current 
applicable standards. Transportation in and out 
of the TFF consists of occasional deliveries and 
waste pickup typical of a research and 
development facility. 

TFF houses the equipment and personnel for 
precision machining, physical vapor deposition, 
chemical vapor deposition, polymer sciences, 
and assembly of targets for inertial confinement 
fusion and physics experiments. These 
capabilities are complemented by personnel and 
equipment capable of performing high
technology material science, effects testing, 
characterization, and technology development. 

Description of Capabilities 

The three primary activities located at TFF are 
described below. The manner in which these 
activities would vary among the alternatives is 
described in chapter 3. 

Precision Machining and Target Fabrication. 
Precision machining operations produce 
sophisticated devices consisting of very 
accurate part shapes and often optical quality 
surface finishes. A variety of processes are used 
to produce the final parts, which include 
conventional machining, ultra-precision 
machining, lapping, and electron discharge 
machining. Dimensional inspections are 
performed during part production using a 
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variety of mechanically and optically based 
inspection techniques. 

Polymer Synthesis. Polymer synthesis science 
formulates new polymers, studies their structure 
and properties, and fabricates them into various 
devices and components. Capabilities exist at 
TFF for developing and producing polymer 
foams by organic synthesis, liquid crystalline 
polymers, polymer host dye laser rods, 
microfoams and composite foams, high energy 
density polymers, electrically conducting 
polymers, chemical sensors, resins and 
membranes for actinide and metal separations, 
thermosetting polymers, and organic coatings. 
The materials and devices are typically prepared 
using solvents at temperatures ranging from 68° 
to 3 02 °F (20° to 15 0°C) or by melt processing at 
temperatures from room temperature up to 
572°F (300°C). A wide variety of analytical 
techniques are used to determine the structure 
and behavior of polymers, including 
spectroscopy, microscopy, x-ray scattering, 
thermal analysis, chromatography, rheology, 
and mechanical testing. 

Chemical and Physical Vapor Deposition. 
Chemical vapor deposition (CVD) and chemical 
vapor infiltration (CVI) are processes used to 
produce metallic and ceramic bulk coatings, 
various forms of carbon (including pyrolytic 
graphite, amorphous carbon, and diamond), 
nanocrystalline films, powder coatings, thin 
films, and a variety of shapes up to 3.5 inches 
(9 centimeters) in diameter and 0.5 inches 
(1.25 centimeters) in thickness. CVD and CVI 
coating processes are routine operations that use 
a variety of techniques such as thermal hot wall, 
cold wall and fluidized bed techniques, laser 
assisted, laser ablation, radio frequency and 
microwave plasma techniques, direct current 
glow discharge and hollow cathode, and 
organometallic CVD techniques. The CVD 
process is used to produce thin film metallic, 
carbide, oxide, sulfide and nitride coatings. 
TFF scientists have also studied infiltrated 
materials using isothermal, thermal gradient, 
forced flow and plasma techniques. Polymer 
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processing and extensive characterization is 
performed in conjunction with this work and 
occasionally, highly toxic substances such as 
nickel carbonyl, iron carbonyl, or arsenic 
hydride are handled. 

Physical Vapor Deposition capabilities at TFF 
can apply layers of various materials on 
sophisticated devices with high precision. 
These layers, applied by various coating 
techniques, include a wide range of metals and 
metal oxides as well as some organic materials. 
Beryllium coatings applied to substrates by 
magnetron sputtering (performed in a specially 
ventilated vacuum chamber with HEP A filtered 
exhaust) is an example of physical vapor 
deposition performed at TFF. 

2.2.2.8 Machine Shops (TA-3) 

The main machine shops complex consists 
of two structures in the southwestern quadrant 
of TA-3: TA-3-39 and TA-3-102 
(Figure 2.2.2.8-1 and Table 2.2.2.8-1). The 
two buildings are connected by a 125-foot 
(38-meter) long corridor. The machine shops 
provide special (unique or unusual) parts in 
support of other activities throughout LANL. 

Description of Facilities 

Building TA-3-39, the Beryllium Shop, 
was constructed in 1953, has a total floor space 
of approximately 134,000 square feet 
(12,449 square meters), and contains a variety 
of milling machines, vertical and horizontal 
lathes, surface grinders, internal and external 
grinders and assorted saws, laser cutter with 

TABLE 2.2.2.8-1.-Principal Buildings and 
Structures of Main Machine Shops 

TECHNICAL PRINCIPAL BUILDINGS 
AREA AND STRUCTURES 

TA-3 Machine Shops: 3-39 

Machine Shops: 3-102 
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welders, welding operations, and measuring 
equipment (Table 2.2.2.8-1). The Uranium 
Shop, TA-3-102, constructed in 1957, has a 
total floor space of approximately 12,500 square 
feet (1,161 square meters) and, like TA-3-39, 
contains a variety of metal fabrication 
machines. 

The turnings and fines from depleted uranium 
fabrication result in a limited volume of 
radioactive waste. The use of depleted uranium 
is restricted to Building TA-3-102. While 
depleted uranium represents the bulk of the 
materials used, many other potentially 
hazardous materials (with toxic and pyrophoric 
characteristics) are used in this facility. These 
include materials such as beryllium and lithium 
compounds. 

Description of Capabilities 

Historically, LANL has maintained a prototype 
capability in support of research and 
development for nearly all of the components 
(parts) in nuclear weapons that are designed at 
LANL. The capabilities at the machine shops 
complex are: fabrication of specialty 
components, fabrication using unique or exotic 
materials, and dimensional inspection of the 
fabricated components. Each of these activities 
is described below. The manner in which these 
activities would vary among the alternatives are 
described in chapter 3. 

Fabrication of Specialty Components. The 
fabrication of specialty components is the 
primary purpose for the existence of the 
machine shops complex. Specialty components 
are unique, unusual, or one-of-a-kind parts, 
fixtures, tools, or other equipment. These 
include components or equipment used in the 
destructive testing, replacement parts for the 
Stockpile Management Program, and 
gloveboxes for a variety of applications. 

Fabrication Using Unique Materials. 
Fabrication using unique or exotic materials is 
one of the more important features of the 
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machine shops complex. The list of unusual or 
unique materials routinely used includes 
depleted uranium, beryllium, and lithium (an 
extremely reactive material) and its compounds. 

Dimensional Inspection of Fabricated 
Components. Dimensional inspection of the 
finished component is a standard step in the 
fabrication process and involves numerous 
measurements to ensure that the component is 
of the correct size and shape to fit into its 
allotted space and perform its intended function. 

2.2.2.9 High Explosives Processing 

The High Explosives (HE) Research and 
Development and Processing Facilities are 
located in parts of TA-8, TA-9, TA-11, 
TA-16, TA-22, TA-28, and TA-37 
(Figures 2.2.2.9-1 through 2.2.2.9-8). These 
facilities were originally designed and built for 
production-scale operations during the early and 
mid 1950's and produced HE components for 
nuclear weapons in the U.S. stockpile reserve 
for several years (Table 2.2.2.9-1 ). LANL has 
historically upgraded and modernized 
processing equipment in these facilities to 
provide prototype HE components to meet the 
needs of the Nevada Test Site (NTS) program, 
hydrodynamic tests at LANL, detonator design 
and production, and other HE activities. Over 
the last few years, LANL has typically 
fabricated an average of 1,000 to 1,500 HE parts 
a year. With reductions in funding, many 
operations are being consolidated to reduce the 
number of buildings that must be maintained 
and the number of workers required. 

Description of Facilities 

TA-9 facilities with over 60,000 square feet 
(5,574 square meters) of floor space support HE 
synthesis, formulation, and characterization 
operations, as well as HE-related analytical 
chemistry, safety testing, process development, 
and stockpile surveillance. TA-16 facilities 
with over 280,000 square feet 
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TABLE 2.2.2.9-l.-High Explosives Processing Facilities: Identification of Principal 
Buildings/Structures 

TECHNICAL AREA 

TA-8 

TA-9 

TA-ll 

TA-16 

TA-22 

TA-28 

TA-37 

PRINCIPAL BUILDINGS AND STRUCTURES 

Nondestructive Testing/Radiography: 8-22, 23, 24, 70 
Storage, Radiography Sources: 8-65 

Offices, Laboratories: 9-21,32, 33, 34, 35, 37, 38, 42, 43, 45,46 
Service Magazines: 9-22,23,24, 25, 26, 27,208 

Shop Buildings: 9-28,214 
Nuclear Materials Storage: 9-30 

Solvent Storage: 9-31 
Magazines: 9-36,39,44, 47, 49, 52, 53, 54, 55,204 

Thermal Cycle Facility: 9-40 
HE Machining Building: 9-48 

Receiving and Shipping Building: 9-50 
Detonator Storage: 9-51 

Control Buildings: 11-2,3,4 
Air Gun Building: 11-24 

Drop Tower: 11-25 
Vibration Test Building: 11-30 

Air Compressor Building: 11-33 
Magazine: 11-36 

Weapon Bum Test Facility: 11-0 

Instrumentation, Testing: 16-54 
Magazine: 16-58 

Storage Buildings: 16-164,208, 332 
Dark Room: 16-222 

Process Buildings: 16-260, 306 
Rest Houses (HE Magazines): 16-261,263,267 

HE Assembly/Rest House: 16-265 
Inspection Building: 16-280 

Rest House/HE Shipping: 16-281 
Rest House/Museum: 16-283 

Rest House/HE Receiving: 16-285 
Mock Explosives Prep (being vacated): 16-300 
Rest House/HE Environmental Testing: 16-301 

Process Building (being vacated): 16--302 
Rest House (being vacated): 16-303 
Plastics Buildings: 16-304, 305, 307 

Solvent Storage: 16-339 
Explosives Process Building: 16-340 

Rest Houses: 16-341,345,411,413,415,435,437 

Detonation Systems Laboratory 22-90, 91, 93 
Solvent Storage Shed 22-95 

HE Storage Building 22-66,67,68,69 
Advanced Development Laboratory 22-34 

HE Process Building 22-8 
Magazines22-7,22-15, 16, 17, 18, 19,20,21,22,23 

Magazines, Protective Force: 28-1,2,3 
Magazine, Explosives: 28-4 

Magazine: 28-5 

Standard HE Magazines: 37-2 through 26 
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(26, 013 square meters) of space support 
formulation, casting, pressing, machining, 
assembly, and a range of quality assurance 
operations. In addition, two beryllium 
operations are performed at TA-16. TA-ll 
comprises 12 buildings with 9,300 square feet 
(864 square meters) in which various 
environmental and safety tests are performed. 
The four principal buildings at TA-22, known 
as Los Alamos Detonator Facility (LADF), 
contain 50,000 square feet (4,650 square 
meters) supporting fabrication, testing, and 
surveillance of explosive detonation systems. 
In addition, LADF provides DOE-wide support 
for packaging and transportation of electro
explosive devices. TA-28 and TA-37 are 
magazine storage areas. The HE facilities at 
TA-8 occupy buildings with 14,500 square feet 
(1,347 square meters) in which nondestructive 
testing operations are performed. 

All existing HE fabrication structures meet 
current applicable earthquake standards. 
Structures containing HE and those in which HE 
operations are conducted are constructed with 
2-foot (0.6-meter) thick, steel-reinforced 
concrete walls designed to mitigate the effects 
of an accidental explosion. Most facilities 
include support areas for offices; break rooms; 
restrooms; electrical equipment; heating, 
ventilation, and air conditioning equipment; 
maintenance; and in-process staging for 
materials, components, tooling, and supplies. 

TA-16 is categorized as a moderate hazard 
facility because of the presence of chlorine and 
a tritium facility. (WETF, described in 
section 2.2.2.2, is a separate "key" facility but 
is in the same TA as some of the HE processing 
facilities described here.) Two projects related 
to HE operations during the next 5 to 10 years 
were analyzed in the Relocation of the Weapons 
Components Testing Facility Environmental 
Assessment (DOE 1995b) and in the 
Environmental Assessment, High Explosive 
Wastewater Treatment Facility (DOE 1995d) 
(operational in October 1997). Another project 
is the TA-16 Steam Plant Conversion a , 
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maintenance and refurbishment project that was 
completed and operational in September 1996. 

Several permitted outfalls exist at TA-8, TA-9, 
TA-11, and TA-16. These outfalls are slated 
for modification as stated in the Effluent 
Reduction Environmental Assessment 
(DOE 1996c ). Six of the outfalls will be 
eliminated completely, four outfalls are slated 
for waste stream consolidation, two outfalls are 
slated for outfall reduction, and one will 
decrease discharge rates as stated in the HE 
Wastewater Treatment Facility EA, and four 
will be decontaminated, but will continue to 
discharge. The disposition of the remaining 
outfalls will not change. 

The HE processing facilities include support 
infrastructure for shipping, receiving, storage, 
packaging, and transportation. All receiving 
activities are conducted at TA-16, with storage 
at TA-28 and TA-37. 

These facilities also include disposal facilities 
that are permitted by the State of New Mexico 
for disposal of HE waste and HE contaminated 
materials. A large flash pad is used to thermally 
remove HE contamination from other materials 
prior to burial. Two aboveground burning trays 
are used to destroy HE scrap and residue. Two 
sand filters remove water from sump sludge for 
drying and burning. One aboveground tray 
bums oil contaminated with HE. An incinerator 
is available for disposal of trash from the HE 
areas; such trash is presumed to be 
contaminated with HE due to association with 
HE processes. All water is filtered for HE and 
treated with activated carbon for solvent 
removal. Chemical oxygen demand, suspended 
solids, and acidity (pH) are measured prior to 
authorizing release to the environment. Non
HE hazardous wastes and LL W are trucked to 
the LANL waste management facilities. 

Description of Capabilities 

The major HE processing activities and their 
principal locations are described below. The 



manner in which these activities would vary 
among the alternatives is described in chapter 3. 

High Explosives Synthesis and Production. 
These acttvttles include explosive
manufacturing capabilities such as synthesizing 
new explosives and manufacturing pilot-plant 
quantities of raw explosives and plastic-bonded 
explosives. These operations allow LANL to 
develop and maintain expertise in explosive 
materials and processes that are essential for 
long-term maintenance of stockpile weapons 
and materials. Most of the HE synthesis and 
small-scale production activities are conducted 
at TA-9. War Reserve detonator testing and 
production is conducted at TA-22, as discussed 
below under Research, Development, and 
Fabrication of High-Power Detonators. 

High Explosives and Plastics Development 
and Characterization. These activities 
provide characterization data for any explosives 
application in nuclear weapons technology. 
Information on initiation and detonation 
properties of HE coupled with non-HE 
component information for modeling is 
essential to the design and safety analysis of a 
weapon. These activities are conducted at 
TA-9 and TA-40. A wide range of plastic and 
composite materials are used in nuclear 
weapons such as adhesives, potting materials, 
flexible cushions and pads, thermoplastics and 
elastomers. It is also necessary to have a 
thorough understanding of the chemical and 
physical properties of these materials to model 
weapons behavior. Most of the materials 
characterization work is conducted at TA-9, 
TA-16, and TA-40. 

High Explosives and Plastics Fabrication. 
HE powders are typically compacted into solid 
pieces and machined to final specified shapes. 
Some small pieces are pressed into final shapes, 
and some powders, based upon their properties, 
are melted into stock pieces. Fabrication of 
plastic materials and components is a core 
capability associated with HE processing. 
Efforts are focused on weapons needs, but a 

Background on LANL Facilities and Activities 

wide variety of plastic and composite materials 
may be fabricated. Most of the HE and plastics 
fabrication is performed at TA-9 and TA-16. 

Test Device Assembly. Test devices are 
assembled, ranging from full-scale nuclear 
explosive-like assemblies (where fissile 
material has been replaced by inert material) to 
material characterization tests. Assembly 
operations for the largest test devices are 
performed in TA-16. Smaller test assemblies 
may be prepared at the explosives testing 
support facilities at TA-9, TA-22, and TA-40. 
Radiography examinations of the final assembly 
are done at TA-8. 

Safety and Mechanical Testing. Capabilities 
exist for measuring mechanical properties 
of explosives samples, including tensile, 
compression, and creep properties (i.e., change 
of materials shapes over time). Test assemblies 
can be instrumented with strain gages, pressure 
gages, or other diagnostic equipment. Safety 
testing, such as HE handling tests, drop tests, 
and impact tests, are used to evaluate abnormal 
conditions. Accelerated aging tests are 
conducted at TA-9. Most safety, mechanical, 
and environmental testing is conducted in 
laboratory and test buildings at TA-9, TA-11, 
and TA-16. 

Research Development and Fabrication of 
High-Power Detonators. Capabilities at 
TA-22 include detonator design; printed circuit 
manufacture; metal deposition and joining; 
plastic materials technology; explosives 
loading, initiation, and diagnostics; lasers; and 
safety of explosives systems design, 
development, and manufacture. Detonators, 
cables, and firing systems for tests are built in 
this program. This also includes support to the 
DOE complex for packaging and transportation 
of electro-explosive devices. 

The LADF (Figure 2.2.2.9-9) (Buildings 90, 91, 
93, and 34) houses the research, development, 
and fabrication capabilities for detonation 
systems. This facility consists of three 
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connected buildings, one of which, Building 90, 
is an office wing connected to Building 91 by a 
corridor. Building 91 is designated as the inert 
half of the facility, meaning there are no high 
explosives processed there. The printed circuit 
manufacturing, cable fabrication, and 
electronics work is done in this facility. 

In Buildings 93 and 34, bulk explosive powder 
is formed into detonator subassemblies and 
incorporated into final assemblies that are then 
measured, inspected, and prepared for storage 
or test firing. The area around the HE building 
(93 and 34) is enclosed by a fence with a locked 
gate, and access to the building is limited to 
authorized personnel. Small-scale testing 
activities are also performed in Building 34. 

A facility may be constructed in the future as a 
separate detonator production facility. This 
action, which was analyzed in the Nonnuclear 
Consolidation EA (DOE 1993), was delayed 
from its original schedule; it is currently 
uncertain when this action might be undertaken. 

2.2.2.10 High Explosives Testing: 
TA-14 (Q-Site), TA-15 
(R-Site), TA-36 (Kappa
Site), TA-39 (Ancho Canyon 
Site), and TA-40 (DF-Site) 

The facilities that make up the explosives 
testing operations are used primarily for 
research, development, test operations, and 
detonator development and testing related to 
DOE's stockpile stewardship and management 
programs (Figures 2.2.2.1 0-1 through 
2.2.2.10-7). The firing sites specialize in 
experimental studies of the dynamic properties 
of materials under conditions of high pressure 
and temperature. The firing site facilities, 
occupying approximately 22 square miles 
(57 square kilometers) ofland area, represent at 
least half of the total land area occupied by 
LANL (see Table 2.2.2.10-1). 

Background on LANL Facilities and Activities 

Various radioactive and nonradioactive 
materials are used in the firing sites operations. 
Depleted uranium and plutonium metal are used 
in some of the operations (plutonium in such 
operations is contained to prevent release). 
Nonradioactive toxic or hazardous materials 
may include beryllium, copper, aluminum, and 
heavy metals. Other materials used are solvents 
such as acetone, chlorinated hydrocarbons, 
toluene, xylene, or 1,1,1-trichloroethane. 
Sulfur hexafluoride is used as an insulating gas 
in specialized high-voltage equipment. 

There are 13 permitted NPDES outfalls located 
at the firing site operations. DOE plans to 
eliminate one of these outfalls as described in 
the Environmental Assessment for Effluent 
Reduction (DOE 1996c). 

An ongoing construction project related to the 
TA-15 firing site operations is the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) 
Facility, analyzed in the Dual Axis 
Radiographic Hydrodynamic Test Facility 
Final Environmental Impact Statement 
(DOE 1995c). The first axis for this facility is 
currently being installed and is expected to be 
operational by the end of 1999. The second axis 
is expected to be operational by the end of2002. 

Description of Facilities 

HE testing activities are conducted in five TAs, 
having a total of 13 associated firing sites. (This 
number can change slightly over time.) All of 
the firing areas are located in remote locations 
on the Pajarito Plateau or within canyons of the 
plateau. Four of the areas are located on or just 
below Threemile Mesa. The nearest private 
residences to these four firing areas are in the 
Royal Crest Trailer Park north of Sandia 
Canyon located approximately 2 miles 
(3.2 kilometers) to the north, and White Rock, 
approximately 4 to 6 miles (6.4 to 
9.7 kilometers) to the southeast. The following 
paragraphs contain descriptions of the five 
firing areas. 
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Background on LANL Facilities and Activities 

TABLE 2.2.2.10-1.-Principal Buildings and Structures of High Explosives Testing Facilities 

1ECHNICAL AREAS 

TA-14 (Q-Site) 

TA-15 (R-Site) 

TA-36 (Kappa-Site) 

TA-39 (Ancho Canyon Site) 

TA-40 (DF-Site) 

PRINCIPAL BUILDINGS AND STRUCTURES 

Warehouse: 14--6 
Magazines: 14-22,24 

Control Room, Make-Up Room, Laboratory: 14-23 

Firing Areas: 15-184, 185,310 
Weapons Testing Backup Facilities: 15-280 

Ector Multidiagnostic Hydrotest Facility: 15-306 
Firing Bunker: 15-44 
Control Room: 15-45 

Weapons Storage and Preparation: 15-41 
Magazines: 15-42, 43, 241, 243 

Make-Up Building, Short-Term Storage: 15-242 
Storage, Laboratory: 15-20 

Machine Shop: 15-50 
Laboratory: 15-194 

Storage: 15-30 
Pulsed-Power Laboratory and Shop: 15-203 

Offices Buildings: 15-40, 183, 305 

Offices, Laboratories: 36-1, 48, 84 
Control Buildings: 36-3, 6, 8, 12, 107, 120 
Preparation Buildings: 36-4, 5, 7, 11, 82 

Magazines: 36-9, 10,83 
Firing Box: 36-21 

Pixy Facility: 36-86 
Oil Tanks: 36-141, 142 

Main Office, Laboratories, Shops: 39-2 
Magazines: 39-3, 5, 77 

Trim Building: 39-4 
Firing Sites: 39--6, 57, 88 
Gas Gun Facility: 39-56 

Storage and Assembly Building: 39--62 
Gun Room, Instrument Room: 39--69 

Gas Gun Support Building: 39-89 
Shop: 39-98 

Pulsed-Power Building: 39-111 
Storage: 39-137, 138 

Bunkers: 39-56, 95, 97 
Experiments: 39--67 

Offices, Laboratories: 40-1 
Machine Shops: 40-23 
Gas Gun Facility: 40-9 

Firing Sites: 40-4, 5, 8, 9, 15 
Preparation Rooms: 40-3,6, H, 12, 14 

Magazines: 40-2, 7, 10, 13, 36, 37, 38, 39, 40 
Laboratory Building: 40-41 
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The major use ofthe TA-14, Q-Site, firing area 
is testing quantities of energetic materials (such 
as HE) that exceed the safety limits for these 
materials indoors at TA-9. Two firing sites are 
available at the Q-Site firing area. Up to 
100 pounds (45.4 kilograms) of HE per test 
may be fired at this area. Characterization tests 
to determine the chemical and physical 
properties of energetic materials used to model 
weapons behavior are conducted at this site. 
DOE has applied for a RCRA permit for the 
disposal of explosives and explosives
contaminated materials at Q-Site by either 
detonation or by burning. Currently, waste 
disposal is performed under RCRA interim 
status requirements by either detonation or by 
burning. 

TA-15, R-Site, contains three firing sites: 
Pulsed High-Energy Radiation Machine 
Emitting X-Rays (PHERMEX) facility, 
DARHT Facility, and R306, a general purpose 
firing site. The PHERMEX facility is capable 
of producing high-resolution x-ray pictures of 
very dense, fast-moving materials and is used 
primarily for weapons studies. The PHERMEX 
firing site is used for full-scale, multi diagnostic 
hydrodynamic tests and for smaller scale 
experiments, such as the study of HE or 
materials driven by HE that might require fast, 
high-resolution, high-intensity radiography. 
The firing site can handle up to 154 pounds 
(70 kilograms) of explosives on the firing 
runway in front of machines. Charges up to 
1,600 pounds (730 kilograms) or more of 
explosives may be detonated at points east of the 
runway (at greater distance from the 
PHERMEX machine). All of the buildings 
adjacent to the firing site are constructed of 
heavily reinforced concrete. 

The DARHT facility is currently under 
construction near the PHERMEX firing site. 
When completed, the DARHT facility will 
provide dual axis, multiple exposure 
radiographs at the highest penetration and 
resolution available for the study of devices and 
materials under hydrodynamic conditions. This 
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facility will be used primarily in support of 
DOE's Stockpile Stewardship and Management 
Programs. 

The third firing site at TA-15 is located at 
building R306. Currently, the R306 firing site is 
used for nonradiographic studies. This firing 
site and the nearby IJ firing site are current 
candidates for redevelopment and would 
probably continue to be used only for electrical, 
mechanical, and optical studies in the future. 
The IJ site is currently in safe standby. 

Both open-air and contained explosives tests are 
performed at TA-15 as described in the 
DARHT EIS (DOE 1995c) and ROD 
(60 FR 53588). 

TA-36, Kappa-Site, contains four active 
firing sites. A variety of diagnostic equipment 
is available at the four firing sites. A 
number of 2.3-million electron volts 

' 600-kiloelectronvolts, 450-kiloelectronvolts, 
and 150-kiloelectronvolts flash radiographic 
systems are also available. (These radiographic 
systems may also be used at other firing sites.) 
In addition to providing support for DOE 
nuclear weapons programs, the explosives 
testing and firing facilities at TA-36 are often 
used for a wide variety of nonnuclear ordnance 
testing for the U.S. Department of Defense 
(DoD). These tests may include warhead 
development, armor and armor-defeating 
mechanisms, explosives vulnerability to 
projectile and shaped-charge attack, warhead 
lethality studies, and the safety implication of 
shock waves on explosives and propellants. A 
total of 700 to 1,200 experimental firings are 
performed annually, using up to 5,000 pounds 
(2,270 kilograms) of explosives in a single test. 

The Ancho Canyon Site, TA-39, is used for 
studying high-energy-density properties in 
experiments using explosives-driven pulsed 
power. Various phenomenological aspects of 
explosives, interactions of explosives, and 
explosions acting on other materials are also 
investigated. Gas guns are located at Ancho 



Canyon for the testing of inert materials. 
Typically, open air detonation is used, and up to 
4,400 pounds (2,000 kilograms) of explosives 
may be used in a single test. In the past, 
contained testing involving plutonium was 
performed here. DOE may perform such testing 
again in the future. 

Firing sites TA-39-6 and TA-39-88 typically 
support high-explosives-driven, pulsed-power 
experiments to study high-energy-density and 
high magnetic fields for stockpile stewardship, 
basic research, or other applications. These 
firing sites also can be used for other HE 
experiments in materials phenomenology. The 
pulsed-power experiments usually involve HE 
detonations and high-voltage, energy-storage 
capacitor bank discharges. Currently, for 
operational efficiency TA-39-6 is the principal 
firing site used for HE experiments for the 
National High Magnetic Field Laboratory, 
though both sites can be used for such 
experiments. The firing sites at TA-39 and the 
gas guns are used to measure the characteristics 
of weapons materials driving by HEs. Tests 
associated with proliferation control and 
verification activities are performed here also. 
Equation-of-state experiments may also be 
carried out at TA-39 to determine the properties 
of materials at extreme conditions. 

Three separate firing sites at TA-40, DF Site, 
are used for general testing of explosives or 
other materials and in the development of 
special detonators to initiate HE systems. One 
site is used for the characterization of energetic 
materials using two gas guns normally located 
at TA-40. Another site employs a containment 
system in the study of small-scale experiments 
(less than 22 pounds [10 kilograms] of HE). 
The third site includes a laboratory for growth of 
long HE crystals used to study the properties of 
explosives. The TA-40 facility has been used 
for many years for the testing of HE and physics 
experiments related to the nuclear weapons 
programs. 

Background on LANL Facilities and Activities 

Some experiments at TA-40 include detonation 
of assemblies and configurations contributed by 
other groups at LANL. Experimental 
assemblies containing up to 55 pounds 
(25 kilograms) of explosives in various 
diagnostic configurations are routinely 
constructed and fired, while detonation of 
charges of up to 110 pounds (50 kilograms) can 
be studied. 

Description of Capabilities 

The major categories of HE testing activities 
across the firing sites are described below. The 
manner in which these activities would vary 
among the alternatives is described in chapter 3. 

Hydrodynamic Tests. A hydrodynamic test is 
a dynamic, integrated systems test of a mock-up 
nuclear package during which the high 
explosives are detonated and the resulting 
motions and reactions of materials and 
components are observed and measured. The 
explosively generated high pressures and 
temperatures cause some of the materials to 
behave hydraulically (like a fluid). Surrogate 
materials are used to replace the actual weapons 
materials in the mock-up nuclear weapons 
package, to ensure that there is no potential for 
a nuclear yield. Most hydrodynamic tests will 
be conducted at TA-15, with some being 
conducted at TA-36. 

Dynamic Experiments. A dynamic 
experiment is an experiment to provide 
information regarding the basic physics of 
materials or characterize the physical changes 
or motion of materials under the influence of HE 
detonations. Some dynamic experiments 
involve SNM. Most dynamic experiments will 
be conducted at TA-15 and TA-36, with some 
experiments being conducted at TA-39 and 
TA-40. In the past, DOE has conducted 
dynamic experiments using plutonium metal. 
DOE may perform such studies again in the 
future at PHERMEX, DARHT, and other 
facilities. As a matter of policy, dynamic 
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experiments involving plutonium would always 
be conducted inside containment vessels. 

Explosives Research and Testing. Explosives 
research and testing activities are conducted 
primarily to study the properties of the 
explosives themselves as opposed to explosive 
effects on other materials. Examples include 
tests to determine the effects of aging on 
explosives, the safety and reliability of 
explosives from a quality assurance point of 
view, and fire resistance of explosives. Select 
explosive research and testing activities may be 
performed at any of the HE testing sites. 

Munitions Experiments. Munitions 
experiments are those tests conducted to study 
the influence of external stimuli on explosives 
(i.e., projectiles or other impacts). These studies 
include work on conventional munitions for 
DoD. Most of the munitions experiments are 
expected be performed at TA-36, yet any of the 
other firing sites may be used as required. 

High Explosives Pulsed-Power Experiments. 
High explosives pulsed-power experiments are 
those tests conducted to develop and study new 
concepts based on the use of explosively 
driven electromagnetic power systems. These 
experiments will be conducted primarily at 
TA-39. 

Calibration, Development, and Maintenance 
Testing. Calibration, development, and 
maintenance testing are those experiments 
conducted primarily to prepare for more 
elaborate tests, and include tests to develop, 
evaluate, and calibrate diagnostic 
instrumentation or other systems. The 
calibration, development, and maintenance 
testing activities will be concentrated at TA-15 
and TA-36, but may involve any of the HE 
testing sites. 

Other Explosives Testing. Other explosives 
testing includes such activities as development 
of advanced HE and/or work to improve 
weapons evaluation techniques. Any of the HE 
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testing sites may be used for select testing 
activities. 

2.2.2.11 Los Alamos Neutron 
Science Center (TA-53) 

LANSCE is the name applied to a group of 
facilities located at TA-53 (Figures 2.2.2.11-1 
through 2.2.2.11-3). Initial construction of the 
original facility (then called the Los Alamos 
Meson Physics Facility, or LAMPF) was 
completed in 1970, and it remains one of the 
highest powered and largest research 
accelerators in the world. The LANSCE facility 
is located on a 750-acre (303-hectare) mesa top 
area, contains approximately 400 buildings and 
other structures, and houses about 
700 personnel (Table 2.2.2.11-1 ). The number 
of personnel can increase by several hundred 
when the accelerator is in operation, as 
additional scientists are on site to monitor and 
participate in experiments. 

LANSCE is LANL's major accelerator research 
and development complex. The facility 
produces intense proton beams and sources of 
pulsed spallation neutrons for neutron research 
and applications. The facility is composed of a 
high-power 800-million electron volt proton 
linear accelerator (linac), a proton storage ring 
(PSR), production targets at the Manuel Lujan 
Neutron Scattering Center (Manuel Lujan 
Center), and the Weapons Neutron Research 
(WNR) facility, and a variety of associated 
experiment areas and spectrometers. This 
facility uses particle beams to conduct basic and 
applied research in the areas of condensed 
matter science, materials science, nuclear 
physics, particle physics, nuclear chemistry, 
atomic physics, and defense-related 
experiments. LANSCE also produces medical 
radioisotopes. As a National User Facility for 
research in condensed matter sciences, 
LANSCE hosts scientists from universities, 
industry, LANL, and other research facilities 
from around the world. 
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TABLE 2.2.2.11-1.-Principal Buildings and 
Structures of Los Alamos Neutron 

Science Center 

TECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCfURES 

TA-53 Accelerators: 

Linear Accelerator Injector: 53-003J 

Proton Beam Linear Accelerator: 53--{)03A 
throughH 

Linear Accelerator Switchyard: 53~03S 

Accelerator Control Room: 53--{)04 

Low Energy Demonstration Accelerator: 
53-365 

Experimental Areas: 

Experimental Area A: 53--{)03M 

Experimental Area B: 53--{)03N 

Experimental Area C: 53~03P 

Neutrino Experiment Facility: 53-364 

Short-Pulse Spallation: 

Proton Storage Ring: 53~08 

Proton Storage Ring Equipment: 53--{)28 

Manuel Lujan Center Target, ER-1, Weapons 
Neutron Research Target #2: 53-007 

40-Meter Experiment Station: 53~29 

Manuel Lujan Center ER-2: 53~30 

Weapons Neutron Research Target #4: 53-369 

Major Laboratories: 

High-Resolution Accelerator Beam, Detector 
Development Laboratory: 53-010 

Accelerator Technology Laboratory (High-
Powered Microwave and Advanced 

Accelerator): 53~14 

Weapons Neutron Research Support 
Laboratory: 53~15 

Pulsed-Power and Structures Laboratories: 
53--{)17 

High-Powered Microwave, Injector and RF 
Laboratories: 53~18 

Accelerator Technology Laboratory: 53--{)19 

Other: 

LANSCE Office Building: 53-001 

Equipment Maintenance and Test Shop: 
53--{)02 

''Orange Box" Office Building: 53--{)06 

Office Building: 53-024 

Office Building: 53--{)31 

Manuel Lujan Center Office Building: 53-622 

LANSCE has 375 administrative, technical, 
physical support, and other buildings and 
structures assigned a no hazard classification. 
LANSCE also has 27 low hazard facilities. 
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Twenty-one of these are classified as low hazard 
because of their radionuclide inventory and five 
due to potentially hazardous energy sources. 
LANSCE also contains one Hazard Category 3 
nuclear facility, the isotope production facility 
within Building 53-003M (refer to 
Figure 2.2.2.11-3). 

LANSCE accounts for more than 90 percent of 
all radioactive air emissions from LANL. These 
emissions come predominantly (greater than 
95 percent) from stack ES-3, which ventilates 
Building 53-003, the linear accelerator 
and adjacent experimental stations. Additional 
emissions come from stack ES-2, which 
exhausts the PSR and experimental stations at 
the Manuel Lujan Center and WNR buildings. 
Both ES-2 and ES-3 are equipped with 
continuous monitoring equipment. 

TA-53 contains six NPDES-permitted and 
NPDES-monitored outfalls. All of these 
outfalls discharge cooling tower blowdown. 
Three of the outfalls discharge into Los Alamos 
Canyon. The three remaining outfalls discharge 
into Sandia Canyon, one of which is slated for 
outfall reduction as part of LANL's Outfall 
Reduction Program. Effluent from two of the 
outfalls and from a former outfall has created 
three wetland areas in TA-53. 

Low-level radioactive liquid wastes produced at 
LANSCE are collected and allowed to decay in 
four underground tanks prior to discharge to a 
lined lagoon. Two unlined wastewater lagoons 
(no longer used) collected sanitary wastes prior 
to construction of the sanitary waste treatment 
facility at TA-46. Traces of both radioactive 
and hazardous wastes have been discovered in 
the sludges in these lagoons, and they now 
require a formal closure under RCRA. 
Radioactive solid wastes such as beam line 
components and scrap metals, papers, and 
plastics are also produced at LANSCE. Small 
quantities of hazardous and toxic wastes such as 
liquid solvents, solvents on wipes, lead, and 
solder are produced from accelerator 
maintenance and development'. 



Support activities at TA-53 provide for facility 
and plant operating and engineering services, 
environment, safety, and health services and 
oversight, site and building physical security, 
visitor control, and facility specific training. 

Description of Facilities 

The heart ofTA-53 is the linear accelerator, or 
linac, itself, Building 53-003. It is more than 
0.5 mile (0.8 kilometer) in length, and has 
316,000 square feet (29,390 square meters) of 
floor space. The building contains equipment to 
form hydrogen ion beams (protons and negative 
hydrogen ions), and to accelerate them to 
84 percent of the speed of light. Ancillary 
equipment is used to transport the ion beams, 
maintain vacuum conditions in the beam 
transport system, and provide ventilation and 
cooling. Creating and directing the ion beam 
requires large amounts of power, much of it 
ultimately removed as excess heat. The beam 
tunnel itself is located 35 feet (11 meters) below 
grade (i.e., below the ground) to provide 
radiation protection. Above-surface structures 
house radio frequency power sources used to 
accelerate the beam. 

In the linear accelerator, an 800-million electron 
volt proton beam is generated in three stages. 
The linear accelerator has the capability to 
simultaneously accelerate both W and H- ion 
beams. In the first stage, three injectors 
(Building 53-0031) generate ionized H+ or H
beams, which are accelerated to 4 percent of the 
speed oflight (corresponding to an energy level 
of 0.75 million electron volts). 

The second stage (Building 53-003A) consists 
of a 203-foot (62-meter) series of drift-tube 
linear accelerator sections. By alternately 
exposing the proton ion beam to, and shielding 
it from, an externally generated electromagnetic 
field, ions are accelerated and exit this second 
stage at 43 percent of the speed of light 
(corresponding to an energy level of 100 million 
electron volts). 

Background on LANL Facilities and Activities 

The third stage (Buildings 53-003B through 
53-003H) consists of a 2,400-foot (731-meter) 
long side-coupled cavity accelerator. Ions exit 
at 84 percent ofthe speed oflightwith an energy 
level of 800 million electron volt (Allred and 
Talley 1987, pp. 10-13). 

The ion beam then enters a switchyard 
(Building 53-003 S), where the W and H
beams are split and directed to Experimental 
Areas A, B, C, WNR Building, and/or the PSR. 
The PSR converts the negatively charged beam 
into short (250 nanoseconds) intense pulses of 
protons. These pulses are delivered to the 
Manuel Lujan Center neutron production target 
at a rate of 20 per second. 

At present, the 800-million electron volt linear 
accelerator is the only operating proton beam at 
TA-53. This will change when the Low-Energy 
Demonstration Accelerator (LEDA) becomes 
operational in late 1998. The environmental 
impacts of this facility were analyzed in the 
Low-Energy Demonstration Accelerator 
Environmental Assessment (DOE 1996b ). 
LEDA will generate lower-energy protons 
( 40-million electron volts as compared to the 
800-million electron volt beam discussed 
above), but at a much higher beam current 
(200 milliamps versus 1). LEDA operations 
will be conducted in Building 53-365. 

Description of Capabilities 

The major categories ofLANSCE activities are 
described below. The manner in which these 
activities would vary among the alternatives is 
described in chapter 3. 

Accelerator Beam Delivery, Maintenance, 
and Development. Generation and delivery of 
the proton ion beams requires significant 
development and maintenance capabilities for 
all components of the 800-million electron volt 
accelerator, including the ion sources and 
injectors, the mechanical systems in the 
accelerator (including cooling water), all 
systems for the PSR and its associated transfer 
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lines, and beam diagnostics in the accelerator 
and transfer lines. Beam development activities 
include beam dynamics studies, and design and 
implementation of new capabilities. This 
activity requires the coordination of many 
disciplines, including accelerator physics, 
high-voltage and pulsed-power engineering, 
mechanical engineering, materials science, 
radiation shielding design, digital and analog 
electronics, high vacuum technology, 
mechanical and electronics design, mechanical 
alignment, hydrogen furnace brazing, 
machining, and mechanical fabrication. These 
activities take place throughout Building 
53-003 (800-million electron volt accelerator), 
and in Buildings 53-008/028 (PSR), 53-365 
(LEDA), 53-002 (equipment maintenance and 
test shop), and LineD (Manuel Lujan Center 
andWNR). 

The short-pulse spallation source enhancement 
will result in higher neutron flux and greater 
beam availability from experimenters in WNR 
and the Manuel Lujan Center. (This project was 
categorically excluded from further NEP A 
review.) The upgrade would enhance the 
existing W beam and the PRS to operate at 
200 microamps and 30 hertz (versus the current 
70 microamps at 20 hertz) and will add 
from five to seven new neutron-scattering 
instruments to the Manuel Lujan Center. All 
modifications will occur within existing 
buildings. 

Experimental Area Support. Experiments 
using proton and neutron beams are conducted 
by personnel from the LANSCE and Physics 
Divisions, other LANL organizations, and other 
users such as scientists from universities, other 
laboratories, and the international scientific 
community. These beam users require support 
from TA-53 personnel, whether preparing for, 
performing, or closing out their experiments. 
This support capability focuses on the 
maintenance, improvement and operational 
readiness of the high intensity beam line 
(Line A) and associated secondary beam lines 
and experimental areas at LANSCE. This 
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requires the specification, engineering, design 
utilizing computer-aided design (CAD), 
fabrication (often using computer-aided 
manufacturing), installation, and checkout and 
maintenance of various beam line components 
(and their controls and interlocks) including: 
particle production targets, uncooled and water
cooled devices such as magnets, beam stops, 
vacuum enclosures and beam collimators (fixed 
and movable), and absorbers. 

Support also includes: the design, operation, 
and maintenance of remote handling systems 
for highly activated components; the handling 
and transportation (usually for disposal) of 
highly activated components; and the 
specification, engineering, design and 
installation of radiation shielding. Shielding 
activities include Monte Carlo shielding 
calculations and heavy equipment (bridge 
cranes and forklifts) operation. 

Support activities occur in all of the 
experimental support areas: A (Building 
53-003M), B (53-003N), C (53-003P), Manuel 
Lujan Center (53-007, 53-029, and 53-030), 
WNR (53-007 and 53-369), and the neutrino 
experiment hall (53-364). 

Radiofrequency Technology and Operation. 
The 800-million electron volt and LEDA 
accelerators require large power sources, and 
both are supplied at TA-53 by radiofrequency 
(RF) power sources. The capability to design, 
fabricate, operate, and maintain RF systems for 
accelerators and other applications is an 
important support function for LANSCE 
operations. This capability also provides the RF 
systems, including state-of-the-art fast feedback 
controls and high-power klystron amplifiers 
used in electron accelerator projects and other 
advanced accelerator concepts at TA-53. RF 
technology development also supports 
microwave materials processing and RF system 
design. Design work includes determining 
optimal systems for very high-power 
continuous-duty systems for applications such 
as accelerator production technology. 



RF power generation for the 800-million 
electron volt accelerator primarily occurs in the 
above-surface portions of Building 53-003, 
Sectors A through H, and will occur in Building 
53-365 for LED A. 

Neutron Research and Technology. 
Fundamental research is conducted on the 
interaction of neutrons with various materials, 
molecules, and nuclei to advance condensed 
matter science (including material science and 
engineering and aspects of bioscience), nuclear 
physics and LANL's capability in the study of 
dynamic phenomena in materials. Applied 
neutron research is conducted to provide 
scientific and engineering support to weapons 
stockpile stewardship and nonproliferation 
surveillance. Efforts include resonance neutron 
spectroscopy and neutron radiography. 
(Radiography using protons rather than 
neutrons is discussed below under Subatomic 
Physics Research.) Research is also performed 
to develop instrumentation and diagnostic 
devices by scientists from universities, other 
federal laboratories, and industry. 

Accelerator-Driven Transmutation 
Technology. This research area probes the use 
of a fundamentally different approach to the 
management of nuclear waste by using an 
accelerator beam to convert plutonium and 
high-level radioactive wastes into safer 
elements. Planned experimental progression 
will start by performing tests to establish a 
technology base for materials handling and 
operation of liquid lead spallation neutron 
targets, including the assembly and testing of a 
Russian built lead/bismuth target (using a 
!-megawatt target/blanket, expected to be 
categorically excluded from further NEP A 
review by May 1, 1998). This liquid lead 
technology could then be used to construct a 
target/blanket assembly for low-power (up to 
5 megawatts) experiments with representative 
fission products and fissionable materials. 
These experiments will allow measurement of 
the production and removal of spallation 
products and fission products, and the testing of 

Background on LANL Facilities and Activities 

transmutation effectiveness m different 
configurations. 

Subatomic Physics Research. Historically, a 
wide variety of subatomic physics research was 
conducted at this accelerator facility. Currently, 
experiments are conducted at the Liquid 
Scintillator Neutrino Detector Facility 
(Building 53-364) in conjunction with several 
universities. Atomic parity nonconservation 
experiments are conducted in Area A. These 
use a thin target to produce unstable isotopes, 
and detectors to measure their properties. 
Research built on subatomic physics techniques 
and knowledge is also developing the 
technology for, and use of, neutron and proton 
radiography for stockpile stewardship 
applications. Experiments to date have been 
directed at radiographing static objects using 
WNR and small, contained dynamic 
experiments in Line B, utilizing appropriate 
locations for access to the proton beam. These 
experiments have demonstrated the utility of the 
technique and provide data on explosives 
behavior. Experiments take place in Line C, 
which allows room for continued dynamic 
materials research studies and technique 
development. This research includes 
development and demonstration of advanced 
detectors. 

Medical Isotope Production. The 800-million 
electron volt accelerator proton beam is used to 
produce radioisotopes used by the medical 
community for diagnostic procedures, 
therapeutic treatment, clinical trials, and 
biomedical research. Nearly 40 different 
medical radioisotopes have been produced and 
shipped in the 20 years of production at LANL. 
During 1995, for example, 75 shipments were 
made to user facilities in nine countries, 
including France, Germany, and Australia. 

Isotopes are currently produced at the Isotope 
Production Facility (IPF), at the linear 
accelerator beam stop m Area A 
(Building 53-003M). The IPF currently makes 
use of that portion of the proton beam that is not 
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consumed by and used for proton and neutron 
experiments and research. The IPF has nine 
independent stringers or target stations. A small 
amount of target material is loaded onto each 
movable stringer, and the stringer is inserted 
into the proton beam path. Remote handling 
equipment and water-cooled targets are required 
due to the high radiation levels (up to 50,000 
roentgen per hour) and temperatures (up to 
1,832°F [1,000°C]) generated by the spallation 
process. Isotope production and facilities will 
be relocated to a new 1 00-million electron volt 
station in an add-on to Building 53-003B. This 
change will result in more selective and more 
efficient isotope production and the generation 
of fewer byproduct isotopes (as compared to the 
current use of the 800-million electron volt 
beam). 

are transported from TA-53 to the 
Radiochemistry Facility in TA-48 (described in 
section 2.2.2.13) for recovery of the desired 
radioisotopes from the target material. 

High-Power Microwaves and Advanced 
Accelerators. High-power microwave research 
and experiments, mostly conducted in Buildings 
53-014 and 53-018, occur in a number of 
technology areas: (1) high-power microwave, 
RF, and electromagnetic pulse sources that 
typically use multi-kiloampere, relativistic 
electron beams; (2) future linac power sources 
and directed energy; (3) explosively driven 
high-power microwave and RF systems for 
defense applications; ( 4) intense beam physics 
and modeling for application to high-power 
microwave source development; (5) high
power, free-electron lasers based on 
high-brightness electron accelerators; (6) high
brightness accelerator as a driver for an extreme 
UV source for lithography; (7) high
performance ground penetrating radar for 
environmental remediation; (8) application of 
high-power microwaves to industrial 
processing, such as chemical catalysis and 
environmental remediation; (9) microwave and 
electromagnetic pulse vulnerability and effects 
testing of weapons systems; (1 0) novel 
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high-power microwave sources based on shock 
compression of solid materials; (11) advanced 
pulsed-power modulator development; 
(12) development of room-temperature and 
superconducting RF linac structures; and 
(13) development of advanced electron 
accelerators. Research also will be conducted to 
support development of the spallation neutron 
source (as discussed in chapter 1, section 1.5.9). 

2.2.2.12 Health Research Laboratory 
(TA-43) 

The Health Research Laboratory (HRL) 
complex within TA-43 includes the main HRL 
and 13 support buildings and facilities 
(Figure 2.2.2.12-1 and Table 2.2.2.12-1 ). The 
Life Sciences Division is the primary occupant 
of TA-43 and is responsible for management, 
and safety measures, procedures, and most of 
the research and experimental science activities 
at HRL. Three of the support buildings and 
structures have low hazard classifications. HRL 
is designated a low hazard as a radioactive 
material source and low hazard as a chemical 
source facility. One transportable building 
houses lasers and is designated low hazard as an 
energy source, and a safety storage shed where 
chemical waste is stored is assigned a low 
hazard as a chemical source. The other 
buildings have no hazard classification. 

TABLE 2.2.2.12-l.-Principal Buildings and 
Structures of the Health Research Laboratory 

TECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCTURES 

TA-43 Offices, Laboratories: 43-1, 20, 24, 37 

Sewage Lift Station: 43-10 

Storage: 43-12, 28, 36, 46 

Cooling Tower: 43-44 

Computer/Instrument Assembly Building: 
43-45 

Chemical Storage Sheds: 43-47,49, 61 
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Description of Facilities 

Research areas in HRL focus on trying to 
understand the relationships between energy 
and health by studying the effects of different 
types of radiation and chemicals on cells and 
subcellular components. This research is 
important to DOE because of its work in nuclear 
fission and fossil fuels, both of which generate 
byproducts that can affect human health by 
damaging deoxyribonucleic acid (DNA) and 
can lead to carcinogenesis. 

Small quantities of many toxic and hazardous 
chemicals are transported to and used in 
research projects at HRL. They include 
solvents, flammable materials, dilute suspect 
carcinogens, certain recombinant biological 
preparations, and compressed gasses. There are 
four low-level radioactive sources used for the 
irradiation of samples: two cesium-137 sources, 
one cobalt-60 source, and one plutonium-238 
source. In addition, several sealed sources of 
depleted uranium (uranium-238) are used to 
check personnel monitoring equipment. 
Radioisotope-labeled compounds are also used 
in small volume operations and include 
phosphorus-32, phosphorus-33, and sulfur-35. 
All are short-lived (half lives in days) beta 
emitting radionuclides. Radioactive wastes are 
typically allowed to decay before being 
discarded. Operations at HRL may involve 
samples that contain radionuclides as well as 
dilute suspect carcinogens and other hazardous 
chemicals. 

Chemical and radiological wastes produced at 
HRL are disposed of through LANL' s waste 
management system. Animal tissues and 
carcasses are identified as infectious medical 
wastes and are disposed of as medical wastes 
(biohazard) through an off-site commercial firm 
that destroys such waste. All cells, subcellular 
materials, and culture media are sterilized and 
then disposed of along with solid wastes at the 
Los Alamos County Landfill. Wastes from the 
animal colony are also disposed of as 
administrative wastes in the Los Alamos 
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County Landfill because the animals are not 
used as hosts for disease organisms and intact 
animals are not treated with radioactive 
materials (the animal colony has rats, mice, 
rabbits, and similar small mammals, but no 
primates or large mammals). Wastewater from 
animal colony cleaning operations is disposed 
of into the sanitary sewage system. All of the 
research activities at HRL produce low volumes 
of waste. 

There is one outfall associated with HRL, and it 
discharges cooling water from lasers into Los 
Alamos Canyon. The Life Sciences Division is 
considering the elimination of this outfall and 
discharging cooling water instead to the Los 
Alamos County Sewage Treatment Facility. 
Further NEP A review would be prepared for 
any such proposal. 

Because of its location, utilities (gas, water, and 
electricity) are delivered to HRL from Los 
Alamos County distribution systems. These 
delivery systems are metered, unlike most of the 
other facilities at LANL. 

Description of Capabilities 

The capabilities at HRL are described below. 

Genomic Studies. These studies are directed at 
understanding the organization, replication, and 
regulation of complex genomes. 

Cell Biology. Activities are directed at 
understanding how whole cells respond to 
insults from the environment, including 
ionizing radiation and oxidants. 

Cytometry. Activities focus on developing, 
refining, and applying laser-based techniques 
for imaging and analyzing biological materials 
such as whole cells and subcellular organelles. 

DNA Damage and Repair. Studies involve 
how DNA is damaged and how it is repaired. 

Environmental Effects. Studies involve the 
ecology of microbes and how the DNA and 



protein components in microbes are changed as 
a result of changes that humans introduce into 
the environment. 

Structural Cell Biology. These are activities to 
understand the structure, functions, and 
interactions of subcellular structures and 
biological macromolecules. 

Neurobiology. These activities include studies 
of the functions of the human brain, using 
magnetic waves generated by the brain to map 
the areas that become active as the brain 
receives certain sensory stimuli and goes 
through thinking/reasoning activities. 

In-Vivo Monitoring. This activity provides a 
service to other LANL operations. Extremely 
sensitive detection equipment measures photons 
emitted by the bodies of workers to determine 
whether they have inhaled any radioactive 
material. 

2.2.2.13 Radiochemistry Facility 
(TA-48) 

The Radiochemistry Facility at TA-48 was 
constructed from 1955 through 1957. The entire 
TA covers 116 acres ( 4 7 hectares), but the main 
buildings are enclosed behind a security fence 
on 8.6 acres (3.5 hectares) (Figure 2.2.2.13-1). 
TA-48 contains five research buildings: 
the Radiochemistry Laboratory ( 48-1 ), 
the Isotope Separator Facility (48-08), 
the Diagnostic Instrumentation and 
Development Building ( 48-28), the Advanced 
Radiochemical Diagnostics Building ( 48-45), 
and the Analytical Facility ( 48-1 07) 
(Table 2.2.2.13-1). 

The Radiochemistry Facility is a research 
facility that fills three roles. Research supports 
environmental management projects (e.g., 
Yucca Mountain Project, plutonium 
stabilization), catalysis, basic energy, and other 
scientific endeavors. Chemistry research is 
performed in the areas of inorganic, actinide, 

Background on LANL Facilities and Activities 

TABLE 2.2.2.13-1.-Principal Buildings and 
Structures of the Radiochemistry Facility 

TECHNICAL PRINCIPAL BUILDINGS AND 
AREA STRUCTURES 

TA-48 Radiochemist!)' Laboratol)': 48-1 
Isotope Separator Facility: 48-8 
Diagnostic Instrumentation and 
Development Building: 48-28 

Advanced Radiochemical Diagnostics 
Building: 48-45 

Analytical Chemist!)' Facility: 48-107 

organometallic, environmental, geochemistry 
and nuclear chemistry. The Radiochemistry 
Facility is also a production facility, using the 
hot cell in Building 48-01 to separate and 
package radioisotopes needed and used 
by researchers, physicians, hospitals, and 
pharmaceutical companies all over the world. 
In a typical year, the LANL isotopes program 
makes more than 150 shipments of up to 30 
different isotopes, some of which are available 
only from LANL. In addition, the facility 
provides services to other LANL organizations 
(e.g., samples are analyzed at TA-48 as part of 
the environmental surveillance program). 

Description of Facilities 

Building 48-01 is a Hazard Category 3 nuclear 
facility, and the other four laboratory buildings 
are classified as low-level radiological hazard. 
Twenty-six other structures are classified as no 
hazard, including trailers, transportable 
buildings, metal sheds, office buildings, and 
storage facilities. 

The Radiochemistry Laboratory is a single
story building with a basement and a penthouse. 
With slightly more than 100,000 square feet 
(9,300 square meters) of floor space, Building 
48-01 is divided into several wings for differing 
types of research: 

• Laboratory wings for light chemical 
analysis and research 
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A hot cell for the separation, packaging, 
and shipment of radioisotopes to medical 
facilities, research institutions, and 
pharmaceutical firms 
An alpha wing for research with plutonium 
and other alpha-emitting radionuclides 
A counting wing, which houses detectors 
and equipment for the assay of radioactive 
samples. There is also an office wing and a 
secure wing for historical weapons data. 
Most radiochemical research is conducted 
on the main floor, although a few 
laboratories are located in the basement. 
The basement also houses utilities, support 
systems, and ventilation exhaust fans and 
ductwork. Ventilation intake fans and 
heating and cooling units are located in the 
penthouse. 

Three exhaust stacks at Building 48-01 are 
continuously sampled for radioactive emissions 
in accordance with requirements of the EPA's 
National Emission Standards for Hazardous Air 
Pollutants (NESHAP): FE-7 (hot cell), FE-54 
(the alpha wing), and FE-60 (hot cell dilution 
bench). Building 48-01 also discharges cooling 
tower waters through three outfalls into 
Mortandad Canyon. 

Research at the Isotope Separator Facility 
(48-08) includes the separation and collec~on 
of radioactive isotopes for analytical 
quantification and the development of 
equipment used for isotope separation. 
Building 48-28 has two laboratories; one 
houses five laser systems and two mass 
spectrometers used for environmental research 
experiments, and the other is used to analyze 
radioactive water samples. 

The Advanced Radiochemical Diagnostics 
Building (48-45) contains 11 chemistry and 7 
instrument laboratories. These laboratories are 
clean rooms designed to minimize the effect of 
environmental factors on the accuracy of 
isotope measurements for experiments in solar 
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physics, geosciences, biology, and atmospheric 
science. 

The Analytical Chemistry Facility (48-107) 
contains four light chemistry laboratories and 
a laser laboratory and is used to support 
environmental research, catalysis research, and 
inorganic chemistry . 

Description of Capabilities 

There are several services and capabilities 
available at TA-48: radionuclide transport 
studies environmental restoration support, 
ultra-l~w-level measurements, nuclear and 
radiochemistry, high-level beta/gamma 
chemistry, actinide TRU chemistry, data 
analysis, inorganic chemistry, structur~l 

analysis, and sample counting. Each of these 1s 
described below. The manner in which these 
activities would vary among the alternatives is 
described in chapter 3. 

Radionuclide Transport. Numerous chemical 
and geochemical investigations are undertaken 
that address concerns about hydrologic flow and 
transport of radionuclides. Areas of study 
include the sorption (binding) of actinides, 
fission products, and activation products in 
minerals and rocks, and the solubility and 
speciation of actinides in various chemical 
environments (e.g., environments associated 
with waste disposal). These studies are paired 
with the development of models to evaluate, for 
example, the parameters for performance 
assessment of mined geologic disposal systems. 

Environmental Remediation. Environmental 
remediation capabilities at TA-48 fall into two 
categories: characterization and remediation of 
soils contaminated with radionuclides and toxic 
metals; and data analysis and integrated site-
wide assessment. In characterizing and 
remediating soils contaminated with 
radionuclides and toxic metals, a major 
objective is to minimize the generation of large 
volumes of metal- and radionuclide
contaminated soils. The objective of data 
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analysis and integrated side-wide assessment is 
to accelerate remediation through improved 
sampling schemes, clearer and more efficient 
evaluation of characterization data, and more 
effective tools for assigning priority to cleanup 
targets. 

Ultra-Low-Level Measurements. Isotopic 
tracers and high-sensitivity measurement 
technologies have been developed to support 
the U.S. nuclear weapons program. The 
isotopic tracers can include both radioactive and 
nonradioactive isotopes, with emphasis on the 
nonradioactive. Some are commercially 
available, and some can be produced at LANL. 
The research staff also specializes in developing 
analytical techniques for a variety of problems 
in nuclear, environmental, and biological 
sciences. 

Mass spectrometers detect and analyze samples 
as small as one-thousandth of one-billionth of a 
gram. Chemical separation procedures to 
isolate the element to be measured are 
conducted in a chemistry laboratory specially 
designed to keep the sample from being 
contaminated by natural or man-made sources. 
This technique can determine both the source 
and the amount of radioactive contamination. 
For example, these efforts allow determination 
of whether radiation in an environmental 
sample results from contamination from a 
nearby nuclear reactor or from radioactive 
fallout from global weapons testing. LANL 
researchers can also trace the migration of 
radioactive contamination through the 
environment. 

N uclear!Radiochemistry. Activities under this 
capability include developing radiation 
detectors, conducting radiochemical 
separations, and performing nuclear chemistry. 
Development, calibration, and use of radiation 
detectors include the use of off-the-shelf 
systems for routine measurement of 
radioactivity and development of new radiation 
detection systems for a number of special 
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applications. LANL conducts both routine and 
special separations of radioactive materials 
from other radioactive species and stable 
impurities. These experiments have provided 
support to Hanford waste tank treatment 
activities and production of medical isotopes. 
Separations are based on traditional approaches 
that use commercially available ion-exchange 
media, extractants, and other reagents. LANL 
also develops new separations based on 
experimental chemical systems, using 
radioactive tracers to synthesize the chemicals 
and to characterize their performance. 

Nuclear chemistry efforts use exotic laser-based 
atom traps for probing the interactions of energy 
and atoms in energy regimes not easily accessed 
by other techniques. This work requires 
conducting extensive laser spectroscopy, 
handling of radioactive materials, and 
interpreting the resulting data. In other nuclear 
chemistry efforts, targets are irradiated and 
isotopes are captured at LANSCE (described in 
section 2.2.2.11) or at off-site reactors to 
produce specific radioactive isotopes. These 
isotopes are then separated from impurities, and 
their neutron capture cross sections are 
measured at TA-48. 

Isotope Production. This capability produces, 
chemically separates, and distributes isotopes to 
the medical and industrial user communities. 
TA-48 activities include preparing the target 
packages that will be irradiated to make 
isotopes, transporting these packages to 
the LANSCE accelerator (described m 
section 2.2.2.11), inserting them into the 
proton beam, retrieving them from the beam, 
and transporting them back to TA-48. Once the 
target packages arrive back at TA-48, they are 
disassembled and the target material is moved to 
a chemistry hot cell for processing to recover the 
desired isotopes. Post-irradiation activities 
associated with these targets must be carried out 
using remote handling techniques. Separated 
isotopes are packaged for shipment and are 
distributed to customers throughout the world. 



Actinideffransuranic Chemistry. The 
activities in the alpha wing are essentially the 
same as the radiochemical separations carried 
out in the rest of the facility. The materials 
handled are actinides and transuranics (elements 
with an atomic weight greater than that of 
uranium [92]) that require the special safe
handling environment provided in this wing. 

Data Analysis. Data analysis is the process of 
taking information learned from all of the 
measurements made on a material and putting it 
into the context of the experimental design. 
This process is a paper exercise that turns data 
into useful information that will help answer 
experimenters' questions. 

Inorganic Chemistry. Inorganic chemistry 
work at TA-48 includes two main categories 
of activities: (1) synthesis, catalysis, and 
actinide chemistry and (2) development of 
environmental technology. The former 
category includes chemical synthesis of new 
organometallic complexes, structural and 
reactivity analysis, organic product analysis, 
reactivity and mechanistic studies, and 
synthesis of new ligands for 
radiopharmaceuticals. Development of 
environmental technology includes designing 
and synthesizing ligands for selective extraction 
of metals, soil washing, development of 
membrane separators, photochemical 
processing, and ultrafiltration. Other work 
involves oxidation reduction studies on uranium 
and other metals for both environmental 
restoration and advanced processing. 

Structural Analysis. Structural analysis at 
TA-48 includes the synthesis, structural 
analysis, and x-ray diffraction analysis of 
actinide complexes in both single-crystal and 
powder form. This capability supports 
programs in basic energy sciences, materials 
characterization, stockpile stewardship, and 
environmental management. 

Sample Counting. Sample counting, the 
measurement of the quantity of radioactivity 
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present in a sample, is accomplished with a 
variety of radiation detectors, each customized 
to the type of radiation being counted and the 
expected levels of radioactivity. All samples 
counted in the counting facility are sealed items 
that are placed inside appropriate detectors for a 
specified period of time. At the end of the 
count, the data are automatically processed 
through the computer system and results are 
presented to the users. Other activities in the 
counting room include system calibration, 
quality checks on system performance, and 
corrective action when problems occur. 

2.2.2.14 Radioactive Liquid Waste 
Treatment Facility (TA-50) 

TA-50 is located near the center ofLANL (see 
Figure 2.2.2.14-1 and Table 2.2.2.14-1). Its 
62 acres (25 hectares) are the home for 3 3 total 
waste management structures, including office 
trailers, tanks, storage sheds, and four buildings. 
Approximately 110 people participate in the 
following waste management activities: 

• Treatment of radioactive liquid wastes 
• Decontamination of respirators, equipment, 

instruments, vehicles, and waste items 
• Size reduction of TRU waste 
• Characterization ofTRU waste 

As discussed in the SWEIS Notice oflntent, the 
DOE had, at one time, proposed a construction 
project to replace the aging RL WTF. Given the 

TABLE 2.2.2.14-l.-Principal Buildings and 
Structures of the Radioactive Liquid Waste 

Treatment Facility 

1ECHNICAL PRINCIPAL STRUCTURES 
AREA AND BUILDINGS 

TA-50 Radioactive Liquid Waste 
Treatment Facility: 50-1 

Decontamination Trailer: 50-185 
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cost of such a replacement facility, DOE 
withdrew that project and initiated studies to 
benchmark the "best in class" private-sector 
radioactive liquid waste treatment options. The 
DOE currently is considering various options 
for future liquid waste treatment, including the 
benefits of a centralized versus a decentralized 
approach (at the point of generation). In 
recognition of potential environment, safety, 
and human health issues associated with 
operations in an aging facility, as well as 
compliance issues regarding the effluent from 
the RL WTF, the DOE has been upgrading the 
facility and treatment technologies utilized. 
Upgrades have included retrofitting to upgrade 
or replace tanks and pipes (which are now 
double-walled), ventilation and air monitoring 
systems, and a treatment system (discussed later 
in this section). Future upgrades or replacement 
proposals would be subject to NEPA reviews 
tiered from this SWEIS. 

Description of Facilities 

Waste management operations at TA-50 
principally take place at three facilities: the 
RL WTF, the Radioactive Materials Research, 
Operations, and Demonstration (RAMROD) 
Facility, and the Waste Characterization, 
Reduction, and Repackaging (WCRR) Facility. 
Activities in the RAMROD and WCRR 
facilities are associated with TRU wastes, and 
are described as part of the Solid Radioactive 
and Chemical Waste Facility (described in 
section 2.2.2.15). 

RLWTF (Building 50-01) is the largest 
structure at TA-50 with 40,000 square feet 
(3, 720 square meters) under roof. It is a Hazard 
Category 2 nuclear facility. Liquid wastes from 
the plutonium facility at TA-55 (described in 
section 2.2.2.1) are pre-treated in Room 60, then 
added to influent tanks that collect radioactive 
liquid waste from other LANL facilities. These 
combined liquid wastes are processed, then 
collected in tanks, and, if in compliance with 
regulatory standards, discharged into 
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Mortandad Canyon. Improvements in treatment 
technology (ultrafiltration/reverse osmosis) are 
planned to come online by early 1999. LL W 
sludge from the chemical treatment step is 
drummed and sent to TA-54 for disposal, while 
TRU sludge is solidified and sent to TA-54 for 
storage pending eventual disposal (described in 
section 2.2.2.15). 

The south wing of the basement of Building 
50-01 houses equipment for the 
decontamination of personnel respirators from 
LANL operations, vehicles, equipment, 
portable instruments, precious metals, and scrap 
metal. Decontamination solutions are drained 
to influent tanks for radioactive liquid waste and 
LL W treatment operations. Decontamination 
allows re-use of respirators and equipment, and 
recycle of materials such as precious metals and 
scrap metals. It also reduces the volume of 
wastes that must be disposed. 

The Lead Decontamination Trailer, Building 
50-185, is located just behind the RLWTF. 
Here, contaminated lead bricks are subjected to 
a grit blast and subsequent water wash to 
remove radioactive contamination. Bricks are 
then re-used within the laboratory. Spent grit is 
packaged as solid LL W or TRU waste and sent 
to TA-54 for disposal or storage. Wash 
solutions are drummed, sampled, and 
transported to RL WTF for treatment. 

There are seven concrete underground storage 
tanks (USTs) adjacent to RLWTF. These range 
in size from 2,600 to 75,000 gallons (9,840 to 
283,875 liters). However, two of three existing 
influent USTs were replaced by four 
aboveground steel tanks. This 1.4-million
dollar modification to the tank farm 
(Building 50-02) was completed in 1997. The 
total influent holding capacity remains at 
50,000 gallons (190,000 liters). 

Each of the three major buildings at TA-50 has 
a stack for the discharge of equipment and/or 
process room air. Each of these stacks is 
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equipped with a continuous air sampling device. 
Buildings 50-01 and 50-69 also have two 
additional ventilation stacks each that are not 
continuously sampled. 

Approximately 5 million gallons (20 million 
liters) of treated effluent are discharged 
annually from RL WTF into Mortandad Canyon 
via NPDES Outfall #051. Discharges from 
RLWTF into Mortandad Canyon have created a 
small wetland area near this outfall. 

An estimated 3.68 million cubic feet 
(103,000 cubic meters) of chemical, 
radioactive and mixed solid wastes were buried 

' from 1948 to 1974 in 7 pits and 108 shafts in 
former Material Disposal Area (MDA) C. 
MDA C covers 11.8 acres (4.78 hectares), is 
completely fenced in, and is being investigated 
as part ofLANL' s ER Project. Disposal pits and 
shafts lie 1,300 feet (397 meters) above the main 
aquifer. Surface waters drain to the northeast 
into Ten Site Canyon, a branch of Mortandad 
Canyon. There is no evidence of migration of 
wastes from Area C (LANL 1992). 

In response to the November 1997 report of the 
DOE Inspector General on the RL WTF 
(DOE 1997b ), DOE prepared a "make or buy" 
analysis of radioactive liquid waste collection 
and treatment at LANL, focusing on possible 
privatization of the RL WTF. The DOE 
concluded that the continued operation of the 
RL WTF by LANL was the appropriate course 
of action (Gurule 1998). 

Description of Capabilities 

Capabilities and operations performed at the 
RL WTF include: waste characterization, 
packaging, and labeling; waste transport, 
receipt, and acceptance; waste storage; liquid 
waste pre-treatment and treatment; and material 
decontamination. Each of these is described 
below. The manner in which these activities 
would vary among the alternatives is described 
in chapter 3. 
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Waste Characterization, Packaging, and 
Labeling. Waste characterization is the process 
of identifying and quantifying constituents of 
concern in waste streams, accomplished in one 
of three ways. The first, process knowledge, 
uses information in lieu of sampling and 
analysis to characterize the waste. The second, 
radiological testing, employs techniques such as 
gamma spectroscopy, liquid scintillation, and 
passive/active neutron scanning to determine 
types and quantities of radionuclides in a waste. 

The third is waste sampling and analysis, which 
depends on the ability to obtain representative 
samples and on analytical reproducibility. The 
three methods may also be used together when 
characterizing a waste stream. 

DOT regulations specify what types of 
containers are acceptable for transporting each 
type of waste and labeling requirements for 
each type of container. Waste generators 
perform the initial packaging and labeling 
operations, but waste management personnel 
sometimes perform two other packaging 
operations. Waste may be overpacked to ensure 
container integrity (e.g., by placing a 55-gallon 
drum into an 85-gallon drum). Wastes can also 
be repackaged to reduce storage and 
transportation costs. In this operation, waste 
management personnel either combine the 
waste from a number of smaller containers into 
a single container, or place smaller containers of 
waste into a larger container. 

Waste Transport, Receipt, and Acceptance. 
Liquid wastes travel from generator facilities to 
the RLWTF at TA-50 by one of thee modes. 
Most radioactive liquid wastes are sent via an 
underground pipeline system that transfers 
liquids directly to RL WTF influent tanks. Other 
generators, not connected by the underground 
pipeline system, transfer their wastes into a 
special tanker truck for delivery to the RL WTF. 
Generators of small quantities of radioactive 
liquid wastes drum their wastes, then truck the 
drums to TA-50. 



Waste receipt and acceptance occurs with every 
shipment of waste to a waste management 
facility. Activities typically include visual 
inspection of vehicle and container, cross
checking container labels and shipment 
manifests, radiation surveys of the vehicle and 
containers, and weighing of vehicles, and/or 
containers. 

Waste Storage. Liquid and solid chemical, 
radioactive, and mixed wastes are stored at both 
TA-50 and TA-54. At TA-50, wastes are 
stored within the RAMROD Facility, adjacent 
to the WCRR Facility, and within influent 
storage tanks at the RL W1F. 

Radioactive Liquid Waste Pre-Treatment. 
Radioactive liquid wastes from TA-21 
(described in section 2.2.2.2) are pre-treated at 
Building 21-257 using pH adjustment (using 
sodium hydroxide), flocculation (using calcium 
hydroxide, ferric sulfate, and a polymer), 
settling, and filtration. Radioactive liquid 
wastes from TA-55 (described in 
section 2.2.2.1) are pre-treated in the same 
fashion in Room 60 of the RLW1F at TA-50. 
Pre-treated streams are added to similar 
radioactive liquid wastes from all other LANL 
generators, then treated in the main process line 
of the RL WTF. 

Radioactive Liquid Waste Treatment. 
Beginning in early 1997, the main process for 
treatment of radioactive liquid wastes employs 
ultrafiltration and reverse osmosis. 
Ultrafiltration typically removes solids and 
dissolved materials as small as 10 nanometers in 
diameter, while reverse osmosis will remove 
materials less than 1 nanometer in size. The 
newer technology also reduces the amounts of 
most chemicals required by the pre-treatment 
process (calcium hydroxide, ferric sulfate, and 
polymers are not required, and sodium 
hydroxide use is approximately halved). Once 
treated, effluent is discharged via NPDES 
Outfall 051. Solid wastes generated from 
treatment processes are shipped to TA-54 for 
appropriate storage or disposal. In the summer 
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of 1998, process equipment for nitrate reduction 
will be installed to ensure compliance with 
recent changes to groundwater discharge limits. 
The new process will use biological 
denitrification to reduce nitrate concentrations 
to 10 parts per million or lower. The new 
process is expected to become operational in 
mid 1999. 

Decontamination Operations. 
Decontamination is performed by waste 
management personnel either to enable re-use 
of an item or to re-classify the waste type. Both 
activities are used primarily to achieve waste 
volume reduction. An example of the former 
activity is the removal of radioactive surface 
contamination from lead bricks, thus enabling 
the bricks to be re-used as shielding. An 
example of the second activity is the sorting and 
segregating of a waste item or package into its 
components (e.g., hazardous and radioactive) so 
that the waste is no longer a mixed waste. 
Decontamination operations take place in 
Buildings 50-01 and 50-185. 

2.2.2.15 Solid Radioactive and 
Chemical Waste Facilities 
(TA-54 and TA-50) 

TA-50 houses some solid waste facilities 
(Figure 2.2.2.15-1) in addition to the 
radioactive liquid waste facilities described in 
section 2.2.2.14. At 943 acres (3 82 hectares), 
TA-54 is one of the larger technical areas at 
LANL (Figures 2.2.2.15-1 through 2.2.2.15-4 ). 
There are 120 structures within TA-54, 
of which 101 house waste management 
personnel and operations (Table 2.2.2.15-1 ). 
Approximately 130 workers are needed to 
perform these treatment, storage, and disposal 
operations. A variety of wastes are managed at 
TA-54, including industrial, toxic, hazardous, 
LLW, TRU, and mixtures ofthe above. Waste 
forms are solid except for small quantities of 
gaseous or liquid hazardous, toxic, and mixed 
wastes. Storage, disposal, and some treatment 
operations are conducted. 

2-103 

it l ; I 



LANLSWEIS 

LANLSWEIS 

0 200 400 --- ----------FEET 
cARTogr.phy ~ A. ICion <1/13188 

(data lnm FIMAD G104806 7/2.106) 

~ Building/structure 
--- Paved road 
----------Dirt road or trail 

Industrial fence 

--- TA boundary 

- Areal 

cARTography~ A. 
<1/13106 
(data 1mm RloiAD G1048118 
7/2.106) 

~ Building/structure 
~ Underground structure 

- CAT 2 Nuclear 
---- Paved road 
---------- Dirt road or trail 

Industrial fence 

--- TA boundary 

54·38 
Radioactive Assay and 
Nondestructive Test 
Facility (RANT) 

0 100 ----- 200 -------FEET 

54·215 
Chemical and Mixed 
Waste Storage Dome 



~ ...... 
0 
-....) 

•' 

~--------------·· 

,*' ......... ------ ·-....... 
'•, 

.......... 
·-. 

'• 

54-283 
muw 

54-49 
Mixed Waste 
Stora~' Dome 

', 

i\\ 
I \ ', ... __ ,/ '\ 

,, 
\ '... /'. \ ,, I\ 

·. ' .. I •, '-"" . .. 
'li}/ _, 

0 300 600 
~ -· ... / -~ •x• • • ., 

FEET 
c:ARTography by A. Klon ~1Mie 

{data flam AMAD G104898 71».16) 

•, 
............... 

•,, 
.............. 

r.;:z?ZJ Building/structure 

-CAT 2 Nuclear 

U1BAreaG 
---- Paved road 

'• .. ·------------... _______ .... -··············-... _______ .. 
• • • • • • • • • • Dirt road or trail 
-~- Industrial fence 

--- TAboundary 
1111111onllllo LANL boundary 

54-153 
TRUW Storage Dome 

54-33 
Drum Preparation Facility 

\ 1: ' ... /: 

54-226 
TRUW 

............. · ................. 

\ ,1 
' I ' ' I : l ' I: I .. . I ~ I ~ 

... ....._,/ 

FIGURE 2.2.2.15-4.-TA-54 Solid Radioactive and Chemical Waste Facilities . 

~ 
·~ 
Cl 
s:: 
:::! 
~ 
c 
:::! 

&:: 
~ 
~ 
C) 

::::. -. :::-
~· 

l 
~ 
C) -~: 
:::-. 
~ 



LANLSWEIS 

TABLE 2.2.2.15-l.-Principal Buildings and Structures of the Solid Radioactive and Chemical 
Waste Facilities 

1ECHNICAL 
PRINCIPAL BUILDINGS AND STRUCTURES 

AREA 

TA-50 Radioactive Materials Research, Operations, and Demonstration Facility: 50-37 

Waste Characterization, Reduction, and Repackaging Facility: 50-69 

TA-54 Drum Preparation Facility: 54-D33 

Radioactive Assay and Nondestructive Test (RANT) Facility: 54-038 

PCB Storage Building: 54-039 

TRU Waste Storage Domes: 54-048, 153, 283 

Mixed Waste Storage Domes: 54-D49, 215,224 

TRU Waste Retrieval Enclosure: 54-226 

TRU Waste Storage Domes: 54-229, 230 

Gas Cylinder Storage Canopy: 54-216 
Earth-Covered Drums of TRU Waste: Pads 1, 2, 4 

Compactor Facility: 54-281 
Storage Dome for Supplies: 54-282 

Description of Facilities 

TA-54 West. The far west portions ofTA-54 
are the location for environment, safety, and 
health offices (Buildings 54-1001 through 
54-1 004), a research and development 
laboratory (Building 54-1009), and a potable 
water pumping station and chlorination 
facilities. None of these are waste management 
operations. TA-54 West is also the location of 
the Radioactive Assay and Nondestructive Test 
(RANT) Facility, Building 54-038, which is a 
Hazard Category 2 nuclear facility. This 
6,900-square-foot ( 640-square-meter) structure 
is used to verify characterization data for 
unopened containers of TRU waste and solid 
LLW. Verification steps include container 
contamination surveys, container weighing, 
passive/active neutron assay to determine 
radionuclide content, and real-time radiography 
to confirm physical contents. RANT will also 
serve as the loading station for shipments of 
TRU waste to WIPP. 

Area H. Radioactive wastes were disposed of 
in nine shafts between May 1960 and August 
1986. (Historical information is insufficient to 
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determine whether these wastes would be 
considered LL W or TRU waste under current 
classifications.) This 0.3-acre (0.12-hectare) 
site is now a Solid Waste Management Unit 
(SWMU) under the ER Project. Each shaft is 
6 feet (1.8 meters) in diameter and 60 feet 
(18 meters) deep (with a capacity to hold 
1,714 cubic feet [48 cubic meters] ofwastes). 
This area was used for the disposal of classified 
wastes. Tritium contamination has been 
detected in soils adjacent to some of the shafts 
(LANL 1992). There are no aboveground 
structures at Area H. 

Area J. Area J is 2.65 acres (1.07 hectares) in 
size and has been used since 1961 for the 
disposal of industrial solid wastes. The area has 
six disposal cells and four disposal shafts. Cells 
1 and 2 are filled and capped with soil. Cell 3 is 
filled and capped with asphalt, and an asbestos 
transfer station is located on the asphalt. Cells 
4, 5, and 6 are open. Two of the four shafts are 
filled and capped with concrete. Shafts 3 and 4 
are less than 10 percent filled. Shafts are 6 feet 
(1.8 meters) in diameter and 60 feet (18 meters) 
deep, while pits vary in size (LANL 1992). 



Disposal operations have interim status under 
RCRA, subtitle D, from the State of New 
Mexico. Five waste management operations are 
conducted at Area J: 

• Administratively controlled industrial solid 
wastes (e.g., paper trash containing 
personnel information or contracts) are 
disposed. Three disposal cells are open; 
three have been filled to date. Waste 
volumes have been shrinking the past 
several years, and there is enough disposal 
capacity in the three unfilled cells for at 
least another 8 years of operation. 

• Previously hazardous wastes. In the past, 
barium-contaminated soils were neutralized 
at TA-54, AreaL, then disposed of at 
Area J in the same cells as industrial 
wastes. The last such disposal occurred in 
October 1993. 

• Classified industrial wastes are disposed in 
shafts. There are four shafts, each 60 feet 
(18 meters) deep and 5 feet (1.5 meters) in 
diameter. Two of the shafts are filled and 
two nearly empty. 

• Asbestos wastes are stored prior to 
shipment to a permitted asbestos disposal 
facility. Two roll-off containers are used to 
store friable asbestos wastes; nonfriable 
asbestos wastes are stored on an asphalt 
pad. 

• Oil-contaminated soils are land farmed 
under an interim permit from the State of 
New Mexico. Soil is turned periodically, 
and soils are sampled for hydrocarbon 
content. The land farm covers an area of 
8,200 square feet (763 square meters) 
(0.2 acre [0.08 hectare]) between Cells I 
and 6. Oil-contaminated soils have not 
been added to the land farm area since 
September 1992. 

There are a number of storage sheds and a 
storage dome (Building 54-282) at the entrance 
gate to Area J. These hold supplies for all waste 
management operations at TA-54. 

Background on LANL Facilities and Activities 

AreaL. AreaL is a 2.65-acre (1.07-hectare) 
operations site that is paved and fenced. 
Formerly used for the disposal of chemical 
wastes, the area is now used for receipt, storage, 
and shipment of Toxic Substances Control Act 
(TSCA), RCRA, and mixed wastes. These 
include hazardous waste (HW) (gaseous, liquid, 
and solid), PCB wastes (solid and liquid), liquid 
LLMW, and irradiated lead stringers from 
TA-53 (described in section 2.2.2.11). 

Important structures within Area L are 
discussed below. 

• 

• 

• 

• 

• 

LiquidLIMW Storage Building 54-215. 
This is a large (16,000-square-foot 
[1,490-square-meter]), new structure used 
for storing drums ofLLMW. The building 
has a bermed asphalt floor, an unfiltered 
exhaust stack, interior lighting, and an 
overhead fire suppression system. 
Gas Cylinder Canopy 54-216. This one
walled, roofed facility (4,000 square feet 
[370 square meters]) is used to store gas 
cylinders until they can be shipped off site 
for treatment and disposal. 
PCB Building 54-039 and Attached 
Canopy. Liquid and solid PCB wastes are 
stored until they are shipped off site for 
treatment and disposal. Some of the waste 
liquids are also contaminated with 
hazardous and/or radioactive wastes. 
Liquid Chemical Waste Storage Canopy 
54-032. Drums ofliquid chemical wastes 
are segregated for compatibility, then stored 
in the appropriate section of this open 
structure. 
Laboratory Pack Storage Units 54-068, 
54-69, and 54-70. Small quantities ofHW 
are placed in 5-gallon (19-liter) laboratory 
packs. Laboratory packs are segregated for 
compatibility, then stored in these small 
sheds until shipped for treatment and 
disposal. Storage units are equipped with 
secondary containment. 
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• Sampling, Shipment, and Treatment 
Canopies 54-058, 54--36, 54--35. These 
sheltered pads have an overhead covering, 
but no sides. Canopy 54-03 5 contains two 
treatment tanks that are currently not in use. 
Canopy 54-036 holds equipment used to 
survey and sort mixed wastes. 

Because Area L is covered with asphalt, 
stormwater is directed to a single outfall that 
discharges into Canada del Buey at the northeast 
comer of the liquid LLMW storage dome 
54-215. An overflow weir is used to measure 
discharge flow rates and volumes. 

Chemical wastes were disposed of at Area L 
from the 1950's until December 1986. Inactive 
disposal units include 1 cell, 3 surface 
impoundments, and 34 shafts, with a total 
disposal capacity of 71,540 cubic feet 
(2,004 cubic meters) (LANL 1992). 
Noncontainerized solids and drummed, but 
without absorbent, liquids were disposed of in 
the unlined pit and shafts. Unlined surface 
impoundments B and C were used to evaporate 
treated salt solutions such as ammonium 
bifluoride and electroplating waste solutions. 
Unlined impoundment D was used to react 
lithium hydride with water and also served as 
secondary containment for waste oil tanks. This 
area is now being investigated under the LANL 
ER Project as part of Operable Unit 1148. To 
date, cadmium, chromium, and volatile organics 
have been detected in subsurface soils. 

Area G. Area G is used principally for the 
disposal of solid LL W and the storage of TRU 
waste. Some LLMW is also currently stored in 
one part of Area G. Also, Area G has EPA 
approval for disposal of PCB waste (greater 
than 50 parts per million) in either disposal cells 
or shafts. However, only solid radioactively 
contaminated PCB waste may be disposed in 
Area G. Stabilized PCB waste also may be 
disposed, provided it has been stabilized in 
accordance with EPA requirements. Some 
treatment of LL W and TRU waste also takes 
place (e.g., compaction or other nondestructive 
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volume reduction technologies). The legacy 
inventory buried at Area G includes TRU waste 
disposed of prior to 1971 and LLMW disposed 
of prior to the promulgation ofRCRA in 1986. 
Important structures within Area G are 
presented in the PSSC analysis of the Expansion 
of Area G (see volume II, section I.l) and 
summarized below. 

Disposal Cells and Shafts. At present, 
subsurface disposal units include 3 5 cells, 
approximately 260 shafts, and 4 trenches 
(Krueger 1994). The Area G disposal facility 
(Figure 2.2.2.15-5) has been a disposal site for 
LANL's solid radioactive waste since 1957, and 
is currently the only active disposal site for 
LLW. 

Five cells (15, 31, 37, 38, 39) are currently in 
use. These five have a remaining disposal 
capacity of about 928,200 cubic feet 
(26,000 cubic meters). The existing footprint 
for Area G disposal operations has space for 
new cells that would add capacity for about 
another 357,000 cubic feet (10,000 cubic 
meters) of wastes. Continued disposal at 
TA-54 would require expansion of disposal 
operations beyond the current footprint. 
Alternatively, wastes would have to be 
packaged and shipped for off-site disposal. 

Temporary Retrieval Dome, Building 54--226. 
This large (approximately 21,000 square feet 
[1,950 square meters]) fabric-covered dome 
structure is the site of the TRU Waste 
Inspectable Storage Project (TWISP), a multi
year project in which approximately 17,000 
earth-covered containers of TRU waste will be 
retrieved, characterized, and placed into 
aboveground storage facilities. The dome 
provides an enclosure and weather protection 
for workers and is equipped with a ventilation 
system and HEP A filters. It will be dismantled 
and re-erected as retrieval operations proceed 
through TRU waste storage Pads 1, 2, and 4. 

Drum Preparation Facility, Building 54-33. 
This facility has bays for steam cleaning and for 
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painting drums of TRU waste retrieved during 
TWISP, associated water sedimentation pits and 
collection tanks, a drum venting system to 
safely puncture and vent retrieved drums of 
TRU waste, and a general treatment bay with 
modular containment for size reduction of 
gloveboxes and similar large waste items, and 
for waste segregation. 

Compactor Facility, Building 50-281. This 
building houses a waste compactor with 
200 tons (180 metric tons) of compressive 
force, which can achieve volume reductions as 
great as 8 to 1. Compacting waste helps to 
conserve disposal space and minimizes soil 
subsidence at the disposal cell. A smaller 
compactor is used to crush items such as empty 
drums. 

Waste storage facilities. Area G also includes: 

• 

• 

• 

• 

Tension Support Buildings 54-049 and 
54-224 for solid LLMW 
Sheds 54-144, 145, 146, and 177 for mixed 
tritiated wastes 
Tension Support Buildings 54-048, 153, 
and 283 for newly generated TRU waste 
Storage Domes 54-229 and 230 
(16,000 square feet [1,488 square meters] 
each) for legacy TRU waste retrieved 
during TWISP 

Storage Pads 1, 2, and 4. These asphalt pads 
hold legacy TRU waste in drums and other 
containers. Pads and containers were covered 
with earth during the 1970's and 1980's. 
Wastes are to be retrieved and placed into 
above-surface storage domes so that RCRA 
inspection requirements can be met and so that 
wastes and containers are in a form suitable for 
disposal. A total of six storage domes will be 
required; two were constructed in 1995 and four 
more are planned. The domes are 280 feet 
(85 meters) long, 60 feet (18 meters) wide, and 
40 feet (12 meters) high and can store about 
3,000 drums of waste. (This action was 
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categorically excluded from further NEP A 
review.) 

An asphalt pad adjacent to Building 54-049 is 
used for the outdoor storage of pyrophoric 
uranium waste chips. 

Other structures at TA-54 include: 

• 
• 

• 

54-002-maintenance shop 
54-011-offices and a personnel 
decontamination shower facility 
54-020, 54-079, and 54-092-equipment 
shelter canopies 

TA-50. TA-50 is the location of RLWTF for 
the treatment of radioactive liquid wastes as 
described in section 2.2.2.14. TRU wastes 

' however, are processed in two facilities in 
TA-50 and then transported to TA-54 for 
storage. 

WCRR Facility, Building 50-069. This is a 
nuclear facility that is used to size reduce large 
TRU waste items such as gloveboxes. Waste 
items are stored outdoors, brought into the 
building through a vehicle air lock, then 
introduced into a cutting enclosure (glovebox). 
A plasma cutting torch is used to section large 
waste items and the smaller pieces are loaded 
into standard waste boxes. Clean-up liquids are 
piped to the RLWTF in Building 50-01 through 
a filter and storage system that allows 
characterization of the liquids prior to transfer. 
A second operation is the visual inspection of 
the contents of TRU waste drums that have 
already been characterized. This visual 
inspection is performed on a statistical 
percentage of drums and provides a quality 
assurance overcheck of the TRU waste 
characterization program. 

RAMROD Facility, Building 50-037. An 
incinerator for PCBs and combustible 
hazardous wastes was formerly housed in this 
facility. Re-named the RAMROD Facility, 
Building 50-037 is a candidate Hazard 



Category 2 nuclear facility. Equipment for the 
characterization of TRU waste has been 
installed and is expected to be operational by 
mid 1998. The RAMROD Facility is also a 
general host for any other process that requires 
the containment and controls of a nuclear 
facility. 

Description of Capabilities 

Capabilities required for the management of 
solid radioactive and chemical wastes include 
waste characterization, packaging, and labeling; 
waste transport, receipt, and acceptance; and 
waste storage and disposal. In addition, 
compaction, size reduction, waste retrieval, and 
other treatment operations are performed. Each 
of these activities is described below. 
(Additional information on waste management 
facilities and operations is included in 
Waste Management Strategies for LANL 
[LANL 1998b]). The manner in which they 
would vary among the alternatives is described 
in chapter 3. 

The RAMROD Facility is being considered as 
an alternative for Lead Test Assembly and 
inspection operations in the Surplus Plutonium 
Disposition Environmental Impact Statement 
(DOE 1998a; section 1.5.8). This activity 
includes the receipt and inspection ofMOX fuel 
rods that would be fabricated at the Plutonium 
Facility Complex (described in section 2.2.2.1), 
assembled into bundles, inspected, and shipped 
off site. Such operations would constitute a new 
capability at RAMROD. The impacts 
associated with implementing this proposal are 
described in chapter 5, section 5.6. This 
addition would change the amount of material in 
the facility (plutonium/uranium MOX) and 
increase shipments of nuclear materials to and 
from LANL, as compared to the SWEIS 
Expanded Operations Alternative. 

Waste Characterization, Packaging, and 
Labeling. This is similar to the activities 
described under this heading in section 2.2.2.14. 
At TA-54, this activity includes characterizing 

Background on LANL Facilities and Activities 

and certifying that TRU wastes comply with 
waste acceptance criteria (yV AC) for WIPP. 
Activities specific to WIPP WAC include drum 
venting, core sampling, and visual inspection. 

Drum Venting. Drums containing TRU
contaminated hydrogenous materials such as 
plastic and cellulose could accumulate 
hydrogen gas through radiolytic decomposition 
of the waste matrix or packaging material. 
Accordingly, WIPP WAC specify that all waste 
packages be vented with one or more specified 
filters. Nondegraded drums retrieved during the 
TWISP are processed through the drum venting 
system at the Drum Preparation Facility, 
Building 54-33. The system safely vents 
containers up to 55 gallons (208 liters) in size 
and installs a filter vent in each. 

Core Sampling. In a glovebox in the RAMROD 
Facility, samples will be cored from solidified 
TRU waste in order to analyze the chemical 
composition of wastes that have been solidified. 

Visual/nspection. Atthe WCRRFacility, waste 
packages are opened, sampled, and examined, 
and the condition of the packages themselves is 
evaluated. Any items determined to be 
noncompliant are removed. A similar glovebox 
will be placed into operation in the RAMROD 
Facility. This characterization step is performed 
on a percentage of already-certified TRU waste 
packages to verify stated contents. 

Compaction. Solid LL W is compacted in 
Building 54-281 at Area G. The compactor 
uses a hydraulic piston to generate 200 tons 
(180 metric tons) of compressive force, 
achieving waste volume reductions as great as 
8-to-1. Compacting provides improved waste 
package integrity, minimizes soil subsidence at 
the disposal pit, and conserves disposal space. 
The process also confirms that there are no 
trapped or interstitial liquids within the waste 
package. Building 54-281 is also equipped 
with a smaller compactor that can be used to 
crush items such as empty drums. 
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Size Reduction. Size reduction operations 
occur within the WCRR Facility at TA-50 and 
the Drum Preparation Facility at TA-54. The 
WCRR Facility is operated for the purpose of 
sectioning (to reduce volume) and repackaging 
bulky TRU-contaminated metallic waste into 
containers approved for shipment to WIPP. The 
interior of the WCRR Facility consists of a large 
( 6, 790-cubic-foot [ 190-cubic-meter]) ventilated 
enclosure in which discarded gloveboxes and 
other TRU waste items are cut apart with a 
plasma torch. Waste items are staged in an 
outside storage area, brought into the building 
through an air lock, unpacked, and then moved 
into the main enclosure. At the Drum 
Preparation Facility, modular containment is 
used for size reduction operations. 

Waste Transport, Receipt, and Acceptance. 
Containers for transport of solid wastes vary 
widely, and depend upon the waste, its 
destination, and transport regulations. Solid 
radioactive wastes, for example, are transported 
on site in drums, dumpsters, crates, or specially 
designed shielded packages. Periodically, 
containers other than DOT -specified containers 
may be used for some on-site shipments, 
provided the transport route is controlled (i.e., 
by road closure) during transport. Off-site 
transport of waste may require additional 
preparations. DOT -specified packages must be 
used for off-site transport, and waste must be 
certified to meet the WAC of the receiving 
facility. 

Waste receipt and acceptance activities 
typically include visual inspection of the vehicle 
and the container, cross-checking container 
labels and shipment manifests, radiation 
surveys of the vehicle and containers, and 
weighing of vehicles and/or containers. These 
activities include receipt and acceptance of 
small quantities of off-site LL W and TRU 
waste. 

Waste Storage. At TA-50, wastes are stored 
within the RAMROD Facility and adjacent to 
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the WCRR Facility. At TA-54, chemical 
wastes are stored at Areas J and L until 
sufficient quantities are accumulated for a 
shipment to off-site treatment, storage, and 
disposal facilities. Because they are used only 
to store items prior to processing or shipping, 
however, these storage areas are small in 
comparison to those at TA-54 for storage of 
LLMW and TRU waste. LLMW and TRU 
waste represent the vast majority of wastes in 
storage and are stored in large fabric-covered 
domes within Area L (Dome 54-215) and 
Area G (seven domes). This activity includes 
the storage of small quantities of waste from off 
site. 

Waste Retrieval. Between 1979 and 1991, 
LANL stored packages of TRU waste on three 
pads at the east end of Area G, then placed the 
containers under earthen cover. Because some 
of these packages contained mixed TRU waste, 
they are subject to RCRA and its requirements 
for periodic container inspection and response 
to emergency conditions. Accordingly, LANL 
has developed the facilities and capability to 
retrieve these wastes, repackage and 
characterize them, and place the wastes into 
new, aboveground storage domes. 

The operation begins with the construction of 
the retrieval enclosure (Building 54-226) atop a 
storage pad. Containers are removed as earth is 
cleared away. Degraded containers will be 
overpacked, repaired, or secured by wrapping in 
plastic or by banding with metal straps. 
Nondegraded drums are transported to 
the adjacent Drum Preparation Facility 
(Building 54-33), where they will be vented 
using the drum vent system and then steam
cleaned, re-painted, and re-labeled as needed. 
Retrieved containers will then be characterized 
and certified to meet the WIPP WAC. 

Other Waste Processing. Several treatment 
operations occur periodically or in small scale at 
LANL facilities for solid radioactive and 
chemical wastes. Solidification ofTRU sludges 



is performed at the RL WTF (described in 
section 2.2.2.14). Sludges are mixed with 
cement in 55-gallon (208-liter) drums, allowed 
to cure, then transported to Area G for storage 
(prior to eventual shipment to WIPP). 

Stabilization of pyrophoric uranium chips is 
periodically performed in a permacon on the 
asphalt pad adjacent to Building 54-049 in 
Area G. Chips, and the oil in which they are 
immersed, are mixed with a chemical agent to 
produce a gel. Thus stabilized, the uranium is 
then disposed of in disposal cells at Area G. 

Electrochemical treatment of LLMW 1s 
performed at RAMROD. This is a 
demonstration project involving two pilot-scale 
treatment units. Solutions containing low levels 
of metals, nitrates, sulfides, and/or organics will 
be subjected to electric current. Metals will be 
electrochemically deposited on cathodes; 
sulfides will precipitate out of solution; and 
organics will oxidize to carbon dioxide and 
water. The remaining solution will contain low 
levels of radioactivity and be managed as a 
radioactive liquid waste. Other research and 
development on possible treatments for LLMW, 
including electrochemical and other currently 
undefined technologies, may also be performed 
at RAMROD as demonstration projects. Pilot
scale treatment units will be used, and small 
quantities of wastes will be processed. 

Limited treatment of hazardous wastes is 
performed at Area L. This typically consists 
only of chemically treating characteristic 
hazardous wastes. Treatment of cylinders of 
gases has also been performed in the past. 

As discussed under "Description of Facilities" 
earlier in this section, land farming of oil
contaminated soil is performed at Area J. 

Disposal. Disposal operations are performed 
only at Area G and Area J. Solid LL W is 
disposed of at Area G in cells and shafts. Solid 
industrial wastes are disposed of at Area J. 

Background on LANL Facilities and Activities 

At Area G, cells are generally rectangular 
excavations to a depth of 66 feet (20 meters), 
constructed in accordance with guidelines 
established by the U.S. Geological Survey and 
the Area G Performance Assessment 
(LANL 1998d). Each layer of waste is covered 
with a layer of backfill that is 6 to 12 inches 
(15 to 30 centimeters) thick. When nearly full, 
the upper 2 meters of each cell is filled with 
crushed tuff, mounded over with topsoil, and 
then re-vegetated. Approximately 20 to 25 
percent of the pit volume is filled with LLW, 
and the remainder is either void space or tuff/ 
soil backfill. Five cells are currently open and 
in use. Four of these receive solid LLW and one 
receives asbestos wastes that have radioactive 
contamination. 

At Area G, shafts range from 1.0 to 8 feet (0.3 to 
2.5 meters) in diameter and up to 66 feet 
(20 meters) in depth and are covered with a 
concrete plug. Shafts, readily capped until the 
next shipment of waste is received, are 
dedicated to specific types of waste such as solid 
LL W with activity greater than 1 rem per hour, 
tritiated wastes with activity greater than 
20 microcuries per cubic meter, radioactive 
biological wastes, radioactive PCB wastes, 
radioactive beryllium wastes, and radioactive 
classified wastes. 

Lesser volumes of administratively controlled 
industrial solid wastes and formerly 
characteristic wastes are disposed at the Area J 
landfill. The majority of these wastes are 
disposed in cells, where wastes are daily 
covered with backfill. Nonradioactive 
classified wastes are disposed in shafts in 
Area J. 

Disposal activities include the disposal of small 
quantities of LLW from off-site locations 
(discussed further in section 4.9.3). 

While LANL does not currently have any sites 
designated for disposal of LLMW, the 
WM PElS (DOE 1997 c) considers LANL as an 

2-115 



LANLSWEIS 

alternative regional disposal site for this type of 
waste. If selected, LANL would have to 
establish a LLMW disposal capability, as well 
as WAC for LLMW and would identify 
candidate sites for disposal. The WM PElS 
indicates that up to 2,263,000 cubic feet 
(64, 100 cubic meters) of such waste could be 
designated for disposal at LANL over the next 
20 years. The actual amount that would be 
disposed of at LANL, if selected, is highly 
dependent on the WAC, actual waste 
generation, and the sites identified that would 
ship such waste to LANL. As such, the siting 
and sizing of such a capability is highly 
uncertain and is not analyzed in the SWEIS. 

2.2.3 Nuclear and Moderate 
Hazard Facilities Not 
Analyzed as Key Facilities 

This section identifies LANL facilities that are 
designated as nuclear or moderate hazard 
facilities, but that do not meet the criteria for key 
facilities described in section 2.2.2 of the 
SWEIS. These facilities include those that are 
operating and several that are surplus and 
awa1tmg decontamination and 
decommissioning following removal of SNM 
and hazardous materials. No substantial change 
is anticipated in the future operations or impacts 
associated with these facilities. 

As noted previously, there are no Hazard 
Category 1 nuclear facilities at LANL. Hazard 
Category 2 nuclear facilities (those for which a 
hazard analysis shows the potential for 
significant on-site consequences) that did not 
meet the criteria for key facilities are discussed 
in section 2.2.3.1. Hazard Category 3 nuclear 
facilities (those for which a hazard analysis 
shows the potential for only significant 
localized consequences) that did not meet the 
criteria for key facilities are discussed in section 
2.2.3.2. Nonnuclear moderate hazard facilities 
that do not meet the criteria for key facilities are 
discussed in section 2.2.3 .3 
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2.2.3.1 Hazard Category 2 Nuclear 
Facilities 

The Source Storage Building (TA-3 
Building 65) was given a Hazard Category 2 
classification because of the presence of 
encapsulated radioactive materials and SNM 
used for research and measurement activities. 
All radioactive sources and SNM are sealed in 
steel containers that are never opened. 

In addition, the Omega West Reactor (TA-2 
Building 1) has been placed in permanent 
shutdown. All SNM and hazardous materials 
have been removed from the facility. The 
facility is surplus and was reclassified from a 
Category 2 nuclear facility to a low hazard 
radiological facility. 

2.2.3.2 Hazard Category 3 Nuclear 
Facilities 

The following are Hazard Category 3 nuclear 
facilities that do not meet the criteria for key 
facilities: 

• Calibration Building (TA-3 Building 
130)-The Calibration Facility is 
designated as a Hazard Category 3 nuclear 
facility due to the radioactive source 
inventories stored in the building. The 
primary functions of this facility are 
performing radiation evaluation studies 
involving sealed radiation sources; 
calibrating instrumentation; and evaluating 
the response of various detectors to x-ray, 
gamma, beta, and neutron emissions. 
Activities do not include processing of 
nuclear material because radioactive 
sources are sealed at all times. 

• Portion of Physics Building (TA-3 Building 
40)-The Health Physics Instrument 
Calibration facilities, located within the 
Physics Building, are designated a Hazard 
Category 3 nuclear facility because of the 
radioactive materials and SNM used in the 
laboratories for instrument calibration, as 



well as the radioactive and SNM source 
inventories that are stored in the two 
storage vaults. The primary function of this 
facility is the calibration and evaluation of 
all types of radiation detection 
instrumentation used throughout the 
laboratory. The instrumentation includes 
alpha, beta-gamma, neutron, and tritium gas 
detectors. 

• High Pressure Tritium Facility (TA-33 
Building 86)-This building is an old high
pressure tritium handling facility that is 
currently in safe shutdown mode pending 
decontamination and decommissioning. 
Upon completion of decontamination and 
decommissioning activities, the facility is 
expected to have radionuclide inventories 
below threshold quantities, which, in turn, 
will result in the facility being downgraded 
from its current Hazard Category 3 
classification. 

• Nuclear Safeguards Research Facilities 
(TA-35 Buildings 2 and 27)-These 
facilities are classified as Hazard Category 
3 nuclear facilities because each facility 
contains an SNM storage vault. All 
radioactive sources and SNM are 
encapsulated or in sealed containers that 
prevent contamination to the workers and 
facility. Uranium is singly contained, while 
plutonium is doubly contained within this 
facility. The primary mission of both 
facilities is to support nonproliferation and 
international security activities; however, 
other research and development activities 
include various studies of radiation effects 
on materials in support of fusion, ceramic 
science, and technology programs. 

2.2.3.3 Nonnuclear Moderate 
Hazard Facilities 

The following are nonnuclear moderate hazard 
facilities that do not meet the criteria for key 
facilities: 
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• Various Chlorination Stations (TA-O 
Buildings 1109, 1110, 1113, 1114; TA-16 
Building 560; TA-54 Building 1008; TA-72 
Building 3; TA-73 Building 9)-These 
facilities are designated moderate chemical 
hazards because they are all gas 
chlorination stations where the potable 
water supply for the Los Alamos townsite 
and LANL is chlorinated. 

• Sewage Treatment Plants {TA-46, 
Building 340)-The sewage plants are 
designated as moderate chemical hazard 
facilities because of the historical use of 
chlorine gas to disinfect plant effluent prior 
to its release to holding ponds. (Building 
340 is a chlorine storage building.) These 
are being replaced currently by a new 
process not requiring the use of gaseous 
chlorine. 

• Liquid and Compressed Gas Facility (TA-3 
Building 170)-All toxic materials have 
been removed from this facility. A 
reclassification to a low chemical hazard 
status is pending. 

• Laboratory (TA-21 Buildings 3 and 
4)-Current activity at this facility includes 
radiochemistry operations in the laboratory 
areas ofBuildings 3 and 4 North. Buildings 
3 and 4 South had decontamination and 
decommissioning activities begin in 1994, 
with eventual decontamination and 
decommissioning activity to be performed 
at Building 3 North pending funding. 

• Laboratory Building (TA-41 
Building 4)-The facility is a laboratory 
called the Icehouse, where past operations 
included the handling and storage of 
materials such as uranium, tritium, 
deuterium, and liquid nitrogen. All nuclear 
materials were removed from this facility in 
1995. The work currently performed in this 
facility consists of nonradiological work 
related to weapons engineering. 
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2.3 THE ROLE OF THE UNIVERSITY 

OF CALIFORNIA IN LANL 

ACTIVITIES 

The U.S. Government, through DOE, owns all 
the land, buildings, and equipment at DOE 
facilities, including LANL. DOE contracts with 
commercial and academic entities for facility 
operations, a relationship referred to as 
government owned, contractor operated. The 
UC manages LANL for DOE and has 
continuously operated this facility since its 
creation during World War II. As LANL is 
managed by a nonprofit entity, UC, its operating 
budget is not subject to state or local gross 
receipts taxes. 

The management and operating contract 
between DOE and UC has been renegotiated 
numerous times. The most recent 5-year 
contract was signed in October 1997. 

The UC contract contains specific performance 
measures (i.e., criteria by which DOE evaluates 
the success of the operator). These performance 
criteria are reviewed and modified annually. 
Based on the results of performance appraisals 
for LANL and two other DOE sites (Lawrence 
Berkeley National Laboratory and Lawrence 
Livermore National Laboratory), UC will 
receive a performance fee that can be used for 
any operating costs from these laboratories not 
otherwise reimbursed by the government or for 
discretionary research by or at these 
laboratories. 

The UC contract is administered by DOE 
through the DOE Los Alamos Area Office and 
the Albuquerque Operations Office. Major 
subcontractors to UC under this contract include 
Johnson Controls World Services, Inc., 
Protection Technology Los Alamos, and 
Bechtel Nevada. 

In response to DOE requests for information, 
UC has provided data projections and 
descriptive information that has been relied 
upon as source material for this SWEIS. This 
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includes background information on the history 
of LANL, information regarding funding, 
information regarding the buildings at LANL 
and their hazards, and detailed information 
regarding the operations within each of the key 
facilities. UC has compiled such information in 
several documents that were published to 
correspond with the publication of the draft 
SWEIS. These documents are cited throughout 
the SWEIS (particularly in chapter 5) and are 
available in hard copy at the LANL Community 
Outreach Center in Los Alamos. The titles, 
LANL document numbers, and web site of those 
documents are: 

• Waste Management Strategies for Los 
Alamos National Laboratory -1997, 
LA-UR-97-4764, http://lib-www.lanl.gov/ 
la-pubs/00412794.pdf(LANL 1998b) 

• Overview of Los Alamos National 
Laboratory- 1997, LA-UR-97-4765, http:// 
lib-www.lanl.gov/la-pubs/00412795. pdf 
(LANL 1998a) 

• Description of Technical Areas and 
Facilities at Los Alamos National 
Laboratory- 1997, LA-UR-97-4275 
(LANL 1998c) 

Part I: http://lib-www.lanl.gov/la-pubs/ 
00412796.pdf 

Part II: http://lib-www.lanl.gov/la
pubs/00412797 .pdf 

A popular Los Alamos publication web site is 
http://lib-www.lanl.gov/pubs/la-pubs.htm. 

2.4 RECENT LANL FUNDING 

LEVELS 

Table 2.4-1 shows recent and projected funding 
levels for DOE and non-DOE activities by 
major budget category. This information, 
requested by commentors through the scoping 
process, is provided for context to indicate 
current sponsors and users of LANL facilities 
and expertise. While funding levels for 
programs may change, the expertise and types 
of operations are expected to remain relatively 
constant. 
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TABLE 2.4-1.-LANL Consolidated Funding Summary (Fiscal Year 1994 to Fiscal Year 1998) 

CONSOLIDATED FUNDING (MILLIONS) 

PROJECTS 
ACTUAL COSTS 

1994 1995 1996 
(9/30/94) (9/30/95) (9/30/96) 

DOE OPERATING FUNDS 

Defense Activities 430 446 488 

Nonproliferation/International Security 85 77 88 

Materials Disposition a 0 0 10 

Environmental Restoration and Waste 217 210 148 
Management 

Energy Research 95 92 65 

Nuclear Energy 13 17 18 

Civilian Radioactive Wasteb 17 10 0 

Energy Efficiency 15 14 11 

Science Education and Technology 1 1 1 

Other DOE 9 14 12 

Subtotal DOE 882 881 841 

REIMBURSABLE OPERATING FuNDS 

DoD 82 71 

U.S. Nuclear Regulatory Commission 3 2 

Intelligence 18 14 

Remaining Reimbursable Workc 70 113 

Subtotal Reimbursable Work 173 200 

Total Operating Fundsd 1,055 1,081 

CAPITALICONSTRUCfiON FUNDS 

Total 109 102 

a Prior to 1996, funding in this area was included in Defense Activities funding. 
b Included in Remaining Reimbursable Work after 1995. 
c Includes DOE Reimbursable Work. 
d Operations that are capitalized are included in Capital/Construction Funds. 

52 

2 

10 

103 

167 

1,008 

102 

FUNDING 
PROJECTIONS 

1997 1998 
(9/30/97) (3/04/98) 

563 631 

101 112 

21 28 

134 154 

71 65 

18 14 

0 0 

13 11 

0 0 

8 10 

929 1,025 

54 44 

3 1 

12 10 

108 108 

177 163 

1,106 1,188 

143 149 
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CHAPTER3.0 
ALTERNATIVES FOR THE CONTINUED OPERATION OF 

THE LOS ALAMOS NATIONAL LABORATORY 

DOE is considering four alternatives for the 
continued operation of LANL to support its 
existing and potential future program 
assignments (described in SWEIS chapter 1, 
section 1.1 ). These alternatives are: 

• No Action Alternative (section 3.1) 

I • Expanded Operations Alternative and 
Preferred Alternative (section 3.2) 

• Reduced Operations Alternative 
(section 3.3) 

• Greener Alternative (section 3.4) 

The first three alternatives present differing 
operational levels of the same types of activities, 
with the No Action Alternative representing the 
currently planned levels of operation. The 
fourth (the Greener Alternative) emphasizes use 
of LANL capabilities in non weapons missions, 
such as nonproliferation and nonweapons 
research. Some activities in the Greener 
Alternative are the same as in the No Action or 
Reduced Operations Alternatives. In other 
facilities, operations under the Greener 
Alternative are the same as those under the 
Expanded Operations Alternative, but they are 
conducted for nonproliferation, waste 
management, or other nonweapons purposes. 

In the draft SWEIS, the DOE's Preferred 
Alternative was the Expanded Operations 
Alternative. In this final SWEIS, the Expanded 
Operations Alternative remains the Preferred 
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Alternative with one modification, as noted 
below. The modification to the Preferred 
Alternative involves the level at which pit 
manufacturing will be implemented at LANL. 
Under the Expanded Operations Alternative, 
DOE would expand operations at LANL, as the 
need arises, to increase the level of existing 
operations to the highest reasonably foreseeable 
levels, including the full implementation of pit 
manufacturing up to the capacity of 50 pits per 
year under single-shift operations (80 pits per 
year using multiple shifts). However, as a result 
of delays in the implementation of the 
Capability Maintenance and Improvement 
Project (CMIP) and recent additional controls 
and operational constraints in the Chemistry and 
Metallurgy (CMR) Building (instituted to 
ensure that the risks associated with the CMR 
Building operations are maintained at an 
acceptable level), DOE has determined that 
additional study of methods for implementing 
the 50 pits per year production capacity is 
warranted. In effect, because DOE has 
postponed any decision to expand pit 
manufacturing beyond a level of20 pits per year 
in the near future, the revised Preferred 
Alternative would only implement pit 
manufacturing at this level. This postponement 
does not modify the long-term goal announced 
in the Record of Decision (ROD) for the 
Stockpile Stewardship and Management 
Programmatic EIS (SSM PElS) (up to 80 pits 
per year using multiple shifts). 

LANL's direct-funded and support activities are 
described in general terms in SWEIS chapter 2, 
sections 2.1.1 and 2.1.2, respectively. In 
addition, the operations of 15 key facilities are 
described in section 2.2.2. Those direct-funded 
and support activities that occur outside of the 
key facilities will not change among the 
alternatives (outside the expected variability 
due to the dynamic nature of research and 
development, as discussed in section 2.1 ). 
Thus, the alternatives for continued operations 
of LANL focus on four differing levels of 
operation at the key facilities. 
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Many of these key facilities are primarily 
engaged in supporting the national security 
mission. Additionally, the key facilities include 
those that may be upgraded and modified to 
implement the ROD of the programmatic NEPA 
documents addressing stockpile stewardship 
and management, waste management, and 
disposition of weapons-usable fissile materials. 
Other key facilities are engaged in neutron 
science and research and development efforts 



such as materials research, radiochemistry, and 
health research. By using this approach, DOE 
has examined in the greatest detail the LANL 
facilities and activities that are critical to 
meeting mission element assignments at LANL, 
could result in the most significant health and/or 
environmental impacts, are of most interest or 
concern to the public, and are the most subject 
to change across the alternatives due to recent 
programmatic decisions. 

For clarity and brevity, the descriptions of the 
alternatives in the text (sections 3.1, 3.2, 3.3, 
and 3.4) and in the tables (section 3.6) in this 
chapter focus on significant "markers" to 
characterize the variation of activities across 
alternatives. More complete descriptions of the 
activities at LANL are provided by facility in 
chapter 2 (section 2.2), and all of these activities 
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were projected and used in evaluating the 
impacts of each alternative. 

Where consolidation of operations is 
appropriate in a specific alternative, the cleanup 
of the excess facilities or space is reflected in the 
description of that alternative. At a minimum, 
estimates were made of consequences of 
activities undertaken to place such facilities in a 
"secure safe shutdown" condition. These 
facilities retain negligible inventories of 
radioactive or hazardous materials and await 
decontamination or renovation for other use of 
the space. A few of these are already scheduled 
for decommissioning as part of the LANL 
Environmental Restoration (ER) Project, 
described in chapter 2, section 2.1.2. 5. 

All of the alternatives include the activities or 
projects for which NEPA analysis and 
documentation already exist and on which DOE 
has already made a decision. DOE is not 
revisiting any programmatic decisions made 
through its NEP A process, such as those 
addressing weapons complex consolidation and 
reconfiguration, materials disposition, or waste 
management. 

Although DOE is not addressing changes to 
LANL's mission element assignments, it does 
analyze the site-specific implementation of 
assignments that were analyzed in other 
programmatic NEPA documents. Specifically, 
the SWEIS evaluates the impacts of continuing 
and planned activities, representing a range of 
operational levels that could be reasonably 
implemented in the 10-year time frame of the 
SWEIS analysis. Inclusion of these activities in 
the SWEIS is intended to provide DOE, and the 
public, with a better understanding of the total 
consequences of the alternatives for continued 
operations ofLANL. 

For a variety of reasons (including the 
variability inherent in research and development 
activities), no one condition and time was 
simultaneously typical of all LANL activities. 
Therefore, an index was established for 

3-3 



LANLSWEIS 

operations in each key facility and for each 
parameter used to evaluate impacts. The index 
contains the best data set from historical records 
that could be used to describe conditions 
associated with activities expected in the future. 
This index was used as a base to project levels 
of activity with associated impact parameters 
for the various alternatives. 

As noted above, sections 3.1, 3.2, 3.3, and 3.4 
present the four SWEIS alternatives. 
Section 3.5 describes other alternatives that 
DOE considered, but did not analyze in detail in 
the SWEIS. Section 3.6 provides a comparison 
of the changes across the alternatives and of the 
environmental impacts associated with each of 
the alternatives. 

3.1 No ACTION ALTERNATIVE 

The Council on Environmental Quality (CEQ) 
NEPA implementing regulations (40 CFR 1500 
through 1508) require analysis of the No Action 
Alternative to provide a benchmark against 
which the impacts of the other alternatives can 
be compared. In the SWEIS, the No Action 
Alternative is a projection over the next 
10 years, from the index established for past 
operations, of a level of activity for facility 
operations that would implement current 
management plans for assigned programs. 

These planned actions include: continued 
support of major DOE programs including 
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defense programs, nuclear energy, fissile 
material disposition, environmental 
management, and energy research; projects to 
maintain existing facilities and capabilities; and 
projects previously receiving NEPA reviews 
resulting in decisions (e.g., the CMR Building 
Phase I and Phase IT Upgrades). The plans 
utilized in preparing the description of the No 
Action Alternative include the Capital Assets 
Management Process, DOE Program Plans, Site 
Development Plans for LANL, interagency 
agreements between DOE and the U.S. 
Department of Defense (DoD), PEISs, 
Presidential Directives, and the DOE Work for 
Others proposals and guidance. The planned 
activities reflected in this alternative include an 
increase in some LANL operations and 
activities over the actions in previous years 
(e.g., the suspension of underground nuclear 
testing results in increased stockpile 
stewardship activities at LANL ). 

The No Action Alternative also includes 
continued scientific, engineering, technology 
research and development, and support 
activities throughout LANL, including those at 
the SWEIS key facilities. By the very nature of 
research and development, specific activities 
are expected to vary and evolve through time. 
However, they can be sufficiently characterized 
to assure the analysis of their consequences in 
the SWEIS. (For the non-key facilities, 
chapter 2, section 2.1 provides this .description.) 
This alternative includes foreseeable 
construction projects that are required to 
maintain facilities necessary for currently 
authorized activities, and this SWEIS is the 
entire NEP A review for these activities. 

3.1.1 Plutonium Facility Complex 

The Plutonium Facility (PF) Complex (TA-55) 
is described in chapter 2, section 2.2.2.1. Under 
the No Action Alternative, the following 
activities would occur at this complex. 



Plutonium Stabilization. LANL would 
recover, process, and store its existing 
plutonium residue inventory in 8 years. 

Manufacturing Plutonium Components. 
LANL would produce up to 14 plutonium pits 
per year (its existing capacity), as well as 
fabricate parts and samples for research and 
development activities (including parts for 
subcritical experiments). 

Surveillance and Disassembly of Weapons 
Components. LANL would disassemble up to 
40 plutonium pits per year (including up to 
20 pits that would be destructively examined). 
In addition, up to 20 pits per year would be 
nondestructively examined. 

Actinide Materials Science and Processing 
Research and Development. Research, as 
described in chapter 2 (section 2.2.2.1), would 
continue to be conducted on plutonium (and 
other actinide) materials, including 
metallurgical and other characterization of 
samples and measurements of mechanical and 
physical properties. This would include 
continued operation of the 40-millimeter Impact 
Test Facility and other apparatus. Research also 
would be conducted to develop new techniques 
useful for such research or for enhanced 
surveillance. In addition, LANL would perform 
research supporting development and 
assessment of technology for manufacturing 
and fabrication of components, including 
activities in areas such as welding bonding, fire 
resistance, and casting, machining, and other 
forming technologies. 

LANL would demonstrate the disassembly/ 
conversion of 1 to 2 pits per day (up to 40 pits 
total) using hydride-dehydride processes. Up to 
1,000 curies of neutron sources (plutonium-239/ 
beryllium and americium-241/beryllium) and 
up to 220 pounds (100 kilograms) of actinides 
would be processed each year. LANL would 
process up to 12 items per year (1 to 2 items per 
month) through tritium separation and would 
perform decontamination (to remove 
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plutonium) of 15 to 20 uranium components per 
month. 

Research on the physical and chemical 
characteristics of actinides and in support of 
DOE's actinide cleanup activities and on 
actinide processing and waste activities at DOE 
sites would be conducted. In addition, LANL 
would stabilize minor quantities of specialty 
items and residues from other DOE sites, 
fabricate and study small amounts of nuclear 
fuels used in terrestrial and space reactors, 
fabricate and study prototype fuel for lead test 
assemblies, develop safeguards instrumentation 
for plutonium assay, and analyze samples. 

Fabrication of Ceramic-Based Reactor Fuels. 
LANL would make prototype mixed oxide 
(MOX) fuel and continue research and 
development on other fuels. 

Plutonium-238 Research, Development, and 
Applications Processing. LANL would 
process, evaluate, and test up to 55 pounds 
(25 kilograms) of plutonium-238 per year in 
production of materials and parts to support 
space and terrestrial uses. In addition, up to 
22 pounds (10 kilograms) ofplutonium-238 per 
year would be processed to recover material 
from heat sources and milliwatt generators, 
research and development, and safety testing. 

Storage, Shipping, and Receiving. As under 
all alternatives, the Nuclear Material Storage 
Facility (NMSF) is to be renovated to perform 
as originally intended: to serve as a centralized 
receiving area and vault for the interim storage 
of up to 7.3 tons (6.6 metric tons) of the LANL 
special nuclear material (SNM) inventory, 
mainly plutonium. This is expected to be an 
adequate capacity to allow the PF-4 vault to 
return to its intended use as a working vault and 
to accommodate the projected inventory growth 
at LANL (approximately 287 pounds 
[130 kilograms] per year under all 
alternatives-refer to volume ill, appendix F, 
section F.5.3). The NMSF renovation is 
included in all alternatives. Once renovation is 
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complete, nuclear materials will be moved to the 
NMSF from other LANL vaults and from other 
DOE facilities as necessary to support tasks 
assigned to LANL. Nondestructive assays 
would be conducted on SNM at the NMSF to 
verify and identify the content of stored 
containers. Material stored would be limited to 
nuclear material in metal or oxide forms. 
Nuclear material solutions and tritium would 
not be stored in NMSF, although some may be 
accepted at the receiving area and redirected to 
other facilities within the same day. 

Under all alternatives, the Plutonium Facility 
would be renovated to ensure the continued 
availability of existing capabilities under all 
alternatives. Activities to be included in all 
alternatives as renovation that will ensure 
continued availability of the Plutonium 
Facility's existing capabilities are: 

• Improvements to utilities that increase 
reliability 

• Emergency lighting and interior 
improvements to meet fire and life safety 
code requirements 

• Replacement of components in the process 
waste treatment systems 

• Replacement of outdated laboratory 
equipment 

• Improvements to communication and fire 
alarm systems 

• Electrical system improvements 

It is recognized that project plans can change 
over time. If this alternative is selected, the 
construction projects proposed under this 
alternative, as described above, would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.1.2 Tritium Facilities 

The Tritium Facilities are described in chapter 2 
(section 2.2.2.2). Under the No Action 
Alternative, the following activities would 
occur at these facilities. 
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High Pressure Gas Fills and Processing. 
LANL would handle and process tritium gas in 
quantities ofup to 3.53 ounces (100 grams) at 
the Weapons Engineering Tritium Facility 
(WETF} approximately 25 times per year. 

Gas Boost System Testing and Development. 
Approximately 20 times per year, LANL would 
conduct gas boost system research, 
development, and testing and gas processing 
operations at WETF involving quantities of up 
to 3.53 ounces (100 grams) of tritium. 

Cryogenic Separation. At the Tritium Systems 
Test Assembly (TSTA}, LANL would purify 
and process tritium gas in quantities of up to 
7.06 ounces (200 grams) approximately 3 times 
per year using cryogenic separation. 

Diffusion and Membrane Purification. 
LANL would conduct research on tritium 
movement and penetration through materials, 
including major experimental efforts, 
approximately 2 to 3 times per month. 

Metallurgical and Material Research. LANL 
would also conduct metallurgical and materials 
research involving tritium, including research 
and application studies regarding tritium 
storage. 

Thin Film Loading. LANL would use its thin 
film loading capability (involving chemically 
bonding tritium to a metallic surface) for tritium 
loading of neutron tube targets, processmg 
approximately 800 units per year. 

Gas Analysis. LANL's activities to measure 
the composition and quantities of gases used 
would continue in support of tritium operations 
under this alternative. 

Calorimetry. LANL would also continue its 
calorimetry measurements (a nondestructive 
method of measuring the amount of tritium in a 
container) in support of tritium operations under 
this alternative. 



Solid Material and Container Storage. 
Tritium would continue to be stored on site in 
WETF, TST A, and the Tritium Science and 
Fabrication Facility (TSFF). Storage of tritium 
occurs in process systems, process samples, 
inventory for use, and waste. 

Under all alternatives, LANL would remodel 
Building 16-450 and connect it to WETF in 
support of neutron tube target loading, as 
discussed in chapter 2 (section 2.2.2.2). 

3.1.3 Chemistry and Metallurgy 
Research Building 

The C:MR Building is described m 
section 2.2.2.3. Under the No Action 
Alternative, the following activities would 
occur at this facility. 

Analytical Chemistry. LANL would provide 
sample analysis in support of actinide research 
and processing activities, processing 
approximately 5,200 samples per year. 

Uranium Processing. LANL would conduct 
activities to recover, process, and store LANL' s 
highly enriched uranium inventory over the next 
8 years. 

Destructive and Nondestructive Analysis. Up 
to a total of 10 secondary assemblies over the 
next 10 years (an average of 1 each year) would 
be evaluated through destructive and 
nondestructive analysis and disassembly. 

Nonproliferation Training. LANL would 
conduct nonproliferation training using SNM. 

Actinide Research and Processing. LANL 
would process up to 3,600 curies of 
plutonium-238/beryllium neutron sources and 
up to 500 curies of americium-241/beryllium 
neutron sources per year. In addition, up to 
1,000 plutonium-238/beryllium and 
americium-241/beryllium neutron sources 
would be staged in CMR Building Wing 9 floor 
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holes. LANL would retain its capability for 
research and development activities on spent 
nuclear fuels. Further, LANL would 
characterize approximately 50 samples per year 
using metallurgical microstructural/chemical 
analysis and would conduct compatibility 
testing of actinides and other metals in order to 
study long-term aging and other material 
effects. LANL would also conduct analysis of 
transuranic (1RU) waste disposal related to the 
validation ofWaste Isolation Pilot Plant (WIPP) 
performance assessment models, characterize 
1RU waste, and analyze gas generation such as 
that which could occur during transportation to 
WIPP. LANL would continue to develop, 
demonstrate, and test nondestructive assay and 
evaluation equipment. 

Fabrication and Metallography. LANL 
would produce 1,080 targets per year for 
production ofmolybdenum-99, with each target 
containing approximately 0.71 ounces 
(20 grams) ofuranium-235. In addition, LANL 
would support highly enriched uranium 
processing, research and development, pilot 
operations, and casting and fabrication of metal 
shapes using from 2.2 to 22 pounds (I to 
10 kilograms) of highly enriched uranium in 
each operation, with an annual throughput of 
approximately 2,200 pounds (1,000 kilograms) 
(which would remain in the LANL material 
inventory). 

Four construction or facility modification 
projects are currently in development or 
implementation at the CMR Building and are 
included in all alternatives (all have previously 
been reviewed under NEP A), as discussed in 
section 2.2.2.3: 

• CMR Building Phase I Upgrades (ongoing) 

• CMR Building Phase II Upgrades 
(DOE 1997) 

• Medical Radioisotope Target Fabrication 
(DOE 1996c) 

• Radioactive Source Recovery Program 
(DOE 1995d) 
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3.1.4 Pajarito Site (Los Alamos 
Critical Experiments Facility) 

The Pajarito Site is described in detail in 
section 2.2.2.4. Under the No Action 
Alternative, the following activities would 
occur at this facility. 

LANL would continue to conduct experiments 
and tests in all areas described in chapter 2, 
section 2.2.2.4. In 1997, up to 570 experimental 
operations would be expected; annual growth of 
about 5 percent is anticipated over the next 
10 years to meet the planned research and 
development needs ofDOE and other sponsors. 

In addition, LANL would develop safeguards 
instrumentation and research and development 
activities for SNM, light detection and ranging 
experiments, materials processing, interrogation 
techniques, and field systems. 

3.1.5 Sigma Complex 

The Sigma Complex is described m 
section 2.2.2.5. Under the No Action 
Alternative, the following activities would 
occur at this complex. 

Research and Development on Materials 
Fabrication, Coating, Joining, and 
Processing. LANL would continue to fabricate 
items from metals, ceramics, salts, beryllium, 
enriched uranium, depleted uranium, and other 
uranium isotope mixtures. Activities include 
casting, forming, machining, polishing, coating, 
and joining. 

Characterization of Materials. LANL would 
continue research and development activities on 
properties of ceramics, oxides, silicides, 
composites, and high-temperature materials; 
analyze up to 24 tritium reservoirs per year; and 
develop a library of aged non-SNM materials 
from stockpiled weapons and develop 
techniques to test and predict changes. Up to 
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250 non-SNM samples, including uranium, 
would be stored and characterized. 

Fabrication of Metallic and Ceramic Items. 
LANL would, on an annual basis, fabricate 
stainless steel and beryllium components for 
approximately 50 plutonium pits, 50 to 100 
reservoirs for tritium, components for up to 50 
secondary assemblies (of depleted uranium, 
depleted uranium alloy, enriched uranium, 
deuterium, and lithium), nonnuclear 
components for research and development (30 
major hydrotests and 20 to 40 joint test 
assemblies, beryllium targets, targets and other 
components for accelerator production of 
tritium research, test storage containers for 
nuclear materials stabilization, and nonnuclear 
(stainless steel and beryllium) components for 
up to 20 plutonium pit rebuilds. 

In addition, all of the alternatives include 
construction, renovation, and modification 
projects that are underway and planned in the 
near term for the purpose of maintaining the 
availability and viability of the Sigma Complex: 

• 

• 

Sigma Building Renovation. These 
renovations, described further below are 

' required to keep the building in good 
operating condition for current missions. 
Nonnuclear Consolidation/Pit Support and 
Beryllium Technology Support. This was 
previously reviewed under NEPA 
(DOE 1993), as discussed in 
section 2.2.2.5. 

Typical activities to be included for the Sigma 
Building (SM-66) in all alternatives to ensure 
continued availability of the existing 
capabilities are: 

• 

• 
• 

• 

Perform seismic upgrades including adding 
shear walls and reinforcements. 
Replace the roof. 
Replace and upgrade the graphite collection 
systems. 
Replace the cooling water pump and piping . 



• Modify the industrial drain system. 
• Replace and upgrade electrical components. 
• Perform site work such as relocating a fire 

hydrant, repairing the dock area, and 
removing unneeded exterior equipment. 

In addition, at one of the shops (SM-I 06), the 
baghouse on the ventilation system will be 
replaced with new ductwork and a 
high-efficiency particulate air (HEP A) filter 
system. 

It is recognized that project plans can change 
over time. If this alternative is selected, the 
construction projects proposed under this 
alternative, as described above, would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.1.6 Materials Science Laboratory 

The Materials Science Laboratory (MSL) is 
described in chapter 2 (section 2.2.2.6). Under 
the No Action Alternative, the following 
activities would occur at this facility. 

Materials Processing. LANL would continue 
research at the MSL at current levels of 
operation, including synthesis and processing 
techniques, wet chemistry, thermomechanical 
processing, microwave processing, heavy 
equipment materials, single crystal growth, 
amorphous alloys, and powder processing. 

Mechanical Behavior in Extreme 
Environments. LANL would continue 
mechanical testing, dynamic testing, and 
fabrication and assembly research at current 
levels of operation. 

Advanced Materials Development. LANL 
would continue research in materials, synthesis 
and characterization, ceramics, and 
superconductors at current levels of operation. 

Materials Characterization. LANL would 
also continue activities in these six areas at 
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current levels of operation: surface science 
chemistry, corrosion characterization, electron 
microscopy, x-ray, optical metallography, and 
spectroscopy. 

3.1. 7 Target Fabrication Facility 

The TFF described in section 2.2.2. 7. Under 
the No Action Alternative, TFF materials 
research, development, effects studies, and 
characterization work would continue at current 
levels, along with the following activities. 

Precision Machining and Target Fabrication. 
LANL would provide targets and specialized 
components for approximately I,200 laser and 
physics tests per year, including a I 0 percent 
annual growth in operations for the next 
IO years. 

Polymer Synthesis. LANL would produce 
polymers for targets and specialized 
components for approximately I,200 laser and 
physics tests per year, including a I 0 percent 
annual growth in operations for the next 
IO years. 

Chemical and Physical Vapor Deposition. 
LANL would coat targets and specialized 
components for approximately I,200 laser and 
physics tests per year, including a I 0 percent 
annual growth in operations for the next 
IO years. This would also support plutonium 
pit manufacturing operations (as discussed in 
section 3 .I. I). 

3.1.8 Machine Shops 

The Machine Shops are described in chapter 2 
(section 2.2.2.8). Under the No Action 
Alternative, the following activities would 
occur at these facilities. 

The Machine Shops would provide fabrication 
support for the dynamic experiments program 
and explosive research studies, support up to 30 
hydrodynamic tests annually, manufacture 20 to 
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40 joint test assembly sets annually, and provide 
general laboratory fabrication support as 
requested. LANL would also continue its 
fabrication activities using unique and unusual 
materials and provide appropriate dimensional 
inspection of these activities. 

3.1.9 High Explosives Processing 
Facilities 

The High Explosives Processing Facilities are 
described in chapter 2 (section 2.2.2.9). The 
operations listed below are expected to require a 
total of 46,750 pounds (21,200 kilograms) of 
explosives annually and 1,590 pounds 
(720 kilograms) of mock explosives. (This is 
considered an appropriate indicator of overall 
activity levels for this key facility.) Under the 
No Action Alternative, the following activities 
would occur at these facilities. 

High Explosives Synthesis and Production. 
LANL would continue its current level of high 
explosives synthesis and production research 
and development, produce new materials and 
formulate plastic-bonded explosives as needed. 
Process development would increase over 
current levels and materials would be produced 
for research and stockpile applications. 

High Explosives and Plastics Development 
and Characterization. LANL would evaluate 
stockpile returns and increase efforts in 
development and characterization of new 
plastics and high explosives for stockpile 
improvement. LANL would also improve its 
predictive capabilities and conduct research into 
high explosives waste treatment methods. 

High Explosives and Plastics Fabrication. 
LANL would continue its traditional stockpile 
surveillance and process development and 
would supply parts to Pantex for surveillance, 
war reserve (WR) rebuilds, and joint test 
assemblies. Fabrication for hydrodynamic and 
environmental testing would be increased over 
current levels. 
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Test Device Assembly. Operations would be 
increased over current levels to support 
stockpile related hydrodynamic tests, joint test 
assemblies, environmental and safety tests, and 
research and development acttv1t1es. 
Approximately 30 major hydrodynamic test 
devices would be assembled annually. 

Safety and Mechanical Testing. Safety and 
environmental testing related to stockpile 
assurance would be increased over current 
levels and predictive models would be 
improved. Approximately 12 safety and 
mechanical tests would be conducted annually. 

Research, Development, and Fabrication of 
High-Power Detonators. LANL would 
increase efforts to support SSM activities, 
manufacture up to 20 major product lines per 
year, and support DOE-wide packaging and 
transportation of electro-explosive devices. 

3.1.10 High Explosives Testing 

High explosives testing is described in 
section 2.2.2.10. The No Action Alternative 
includes approximately 600 experiments per 
year of varying degrees and types at the high 
explosives testing firing sites. Up to 30 of these 
would be characterized as major hydrodynamic 
tests. Firing site activities would include 
expenditures of materials, which are considered 
to be useful indicators of overall test activity. 
Under this alternative, about 2,900 pounds 
(1,320 kilograms) of depleted uranium would be 
expended annually. This is considered to be the 
minimum level required for the maintenance of 
capabilities, including staff expertise and 
equipment, and the recertification of the safety 
and reliability of the nuclear weapons stockpile. 
The operation of the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) facility is 
included in all alternatives, using phased 
containment as described in the Final DARHT 
EIS (DOE 1995c ). 



Under the No Action Alternative, the following 
activities would occur. 

Hydrodynamic Tests. LANL would conduct 
hydrodynamic tests, develop containment 
technology, and conduct tests of weapons 
configurations. Up to 30 of these per year 
would be characterized as major hydrodynamic 
tests. 

Dynamic Experiments. LANL would conduct 
dynamic experiments to study properties and 
enhance understanding of the basic physics and 
equation of state and motion for materials used 
in nuclear weapons, including some 
experiments with SNMs. 

Explosives Research and Testing. High 
explosives tests would be conducted to 
characterize explosive materials. 

Munitions Experiments. LANL would 
continue to support the DoD with research and 
development on conventional munitions, 
conducting experiments with projectiles, and 
studying other effects of munitions. 

High Explosives Pulsed-Power Experiments. 
LANL would conduct high explosives pulsed
power experiments and development tests. 

Calibration, Development, and Maintenance 
Testing. LANL would conduct tests to provide 
calibration data, instrumentation development, 
and maintenance of Image processing 
capability. 

Other Explosives Testing. LANL would also 
conduct advanced high explosives or weapons 
evaluation studies. 

3.1.11 Los Alamos Neutron Science 
Center 

The Los Alamos Neutron Science Center 
(LANSCE) is described in chapter 2 
(section 2.2.2.11). Under the No Action 
Alternative, the following activities would 
occur at this facility. 

Alternatives for the Continued Operation of LANL 

Accelerator Beam Delivery, Maintenance, 
and Development. LANSCE would deliver a 
linear accelerator beam to Areas A, B, and C; 
the Weapons Neutron Research (WNR) 
buildings; Manuel Lujan Center; radiography 
firing sites; and a new Isotope Production 
Facility (IPF) for 8 months each year 
(5,100 hours). TheW beam current would be 
1,000 microamps, and the H- beam current 
would be 200 microamps. The beam delivery 
and support equipment would be reconfigured 
to support new facilities, upgrades, and 
experiments. 

A 40-million electron volt low-energy 
demonstration accelerator (LEDA) would be 
built and operated in an existing facility 
(TA-53-365) for 6 years, operating up to 
approximately 6,600 hours per year. LEDA 
would be used to demonstrate the practicality of 
using continuous-wave accelerator beam 
technology to produce tritium, as an alternative 
to the historical use of nuclear reactors. This 
facility would be located in existing 
Building 53-365, as described m 
section 2.2.2.11. 

The LEDA building consists of two major parts: 
an underground, shielded beam tunnel 
(16,200 square feet [1,500 square meters]) and a 
four-story, steel-frame building (53,800 square 
feet [5,000 square meters]). The heating, 
ventilation, and air conditioning system would 
allow short-lived radioisotopes to decay in the 
beam tunnel prior to release via the 82-foot-high 
(25-meter-high) exhaust stack. 

The construction and operation of LEDA was 
analyzed under NEPA in an environmental 
assessment that supported a finding of no 
significant impact (DOE 1996b). 

Experimental Area Support. Support 
activities would continue to ensure availability 
of the beam lines, beam line components, 
handling and transportation systems, and 
shielding, as well as radiofrequency power 
sources (including technology development and 
application). Remote handling and packaging 
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of radioactive materials and wastes at LANSCE 
would be maintained at fiscal year 1994 levels. 

Neutron Research and Technology. LANL 
would conduct 500 to 1,000 different 
experiments annually, using neutrons from the 
Manuel Lujan Center and the WNR Facility. 
LANL would also conduct an accelerator 
production of tritium target neutronics 
experiment for 6 months. In addition, LANL 
would continue to support contained weapons
related experiments using small to moderate 
quantities of high explosives. These 
experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 100 per year) 

• Experiments with up to 10 pounds 
(4.54 kilograms) ofhigh explosives and/or 
depleted uranium (up to approximately 30 
per year) 

• Experiments with small quantities of 
actinides, high explosives, and sources (up 
to approximately 40 per year) 

• Shockwave experiments involving small 
amounts, up to nominally 0.18 ounces 
(5 grams), of plutonium 

In addition, LANL would provide support for 
static stockpile surveillance technology 
research and development. 

Accelerator-Driven Transmutation 
Technology. LANL would conduct lead target 
tests for 2 years at the Area A beam stop, 
establish a !-megawatt target/blanket 
experimental area at one existing target area in 
Area A, and conduct low-power (less than 
1 megawatt) experiments during the 8 months 
of accelerator operations per year for 4 years. 

Subatomic Physics Research. LANL would 
conduct five to ten physics experiments 
annually at the Manuel Lujan Center and WNR 
and conduct proton radiography experiments. 
Proton radiography experiments would include 
contained experiments using small to moderate 
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quantities of high explosives, similar to those 
discussed above under Neutron Research and 
Technology. 

Medical Isotope Production. Up to 
approximately 40 targets per year would be 
irradiated for medical isotope production. 

High-Power Microwaves and Advanced 
Accelerators. Research and development 
would be conducted for advanced accelerator 
concepts, high-power microwaves, room
temperature and superconducting linear 
accelerator structures, and in support of the 
Spallation Neutron Source Program. Research 
and development also would be conducted in 
microwave chemistry for industrial and 
environmental applications. 

Under all alternatives, the following facilities 
would be constructed and operated based on 
previous NEP A reviews, as discussed in 
chapter 2 (section 2.2.2.11): 

• 
• 

• 

• 

The LEDA would be constructed . 
Proton radiography and neutron 
spectroscopy facilities (for neutron research 
and technology) would be constructed 
within existing buildings and would house 
photographic equipment and experiments 
contained within closed vessels. 
IPF (for medical isotope production) and 
equipment would be relocated to a new 
1 00-million electron volt station, instead of 
using the full 800-million electron volt 
beam as is currently done. 
The short-pulse spallation source (SPSS) 
enhancement will result in higher neutron 
flux and greater beam availability for 
experimenters in WNR and the Manuel 
Lujan Center. 

It is recognized that project plans can change 
over time. If this alternative is selected, the 
construction projects proposed under this 
alternative, as described above, would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 



3.1.12 Health Research Laboratory 

The Health Research Laboratory (HRL) is 
described in section 2.2.2.12. Under the No 
Action Alternative, the following activities 
would occur at this facility. 

Genomic Studies. LANL would continue to 
conduct research at current levels using 
molecular and biochemical techniques to 
analyze the genes of animals, particularly 
humans. Specifically, personnel are developing 
strategies to analyze the nucleotide sequence of 
individual genes, especially those associated 
with genetic disorders, and to identify their map 
genes and/or genetic diseases to locations on 
individual chromosomes. Part of this work is to 
map each nucleotide, in sequence, of each gene 
in all 46 chromosomes of the human genome. 

Cell Biology. LANL would continue to 
conduct research at current levels using whole 
cells and cellular systems, both in-vivo and in
vitro, to investigate the effects of natural and 
catastrophic cellular events such as response to 
aging, harmful chemical and physical agents, 
and cancer. 

Cytometry. LANL would also conduct 
research utilizing laser imaging systems to 
analyze the structures and functions of 
subcellular systems. 

DNA Damage and Repair. LANL would 
conduct research using isolated cells to 
investigate deoxyribonucleic acid (DNA) repair 
mechanisms. 

Environmental Effects. LANL would conduct 
research that identifies specific changes in DNA 
and proteins in certain microorganisms that 
occur after events in the environment. 

Structural Cell Biology. LANL would 
conduct research utilizing chemical and 
crystallographic techniques to isolate and 
characterize the three dimensional shapes and 
properties ofDNA and protein molecules. 

Alternatives for the Continued Operation of LANL 

Neurobiology. LANL would conduct research 
using magnetic fields produced in active areas 
of the brain to map human brain locations 
associated with certain sensory and cognitive 
functions. 

In-Vivo Monitoring. LANL would also 
continue to conduct 1,500 whole-body scans 
annually as a service that supports operations 
with radioactive materials conducted elsewhere 
atLANL. 

3.1.13 Radiochemistry Facility 

The Radiochemistry Facility is described in 
chapter 2 (section 2.2.2.13). Overall, levels of 
activity under this alternative would remain at 
current levels. Because much of the work here 
is research and development work, one indicator 
of activity levels is employment. This 
alternative would be expected to utilize about 
170 full-time equivalent employees (F1Es) to 
perform the activity below. Under the No 
Action Alternative, the following activities 
would occur at this facility. 

Radionuclide Transport. LANL would 
conduct 45 to 80 of these studies annually. 

Environmental Remediation. Environmental 
remediation activities would continue to 
provide field support at current levels. 

Ultra-Low-Level Measurements. These 
activities would continue at current levels. 

Nuclear/Radiochemistry. These operations 
would also continue at current levels. 

Isotope Production. LANL would conduct 
target preparation, irradiation, and processing to 
recover medical and industrial application 
isotopes at current levels. 

Actinideffransuranic Chemistry. LANL 
would perform radiochemical separations at the 
current level of operations. 
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Data Analysis. LANL would continue to 
re-examine archive data and measure nuclear 
process parameters of interest to weapons 
radiochemists at current levels. 

Inorganic Chemistry. LANL would conduct 
these activities at current levels. 

Structural Analysis. LANL would continue 
these activities at current levels of operation. 

Sample Counting. LANL's sample counting 
activity to measure the quantity of radioactivity 
in samples would continue at current levels. 

3.1.14 Radioactive Liquid Waste 
Treatment Facility 

The Radioactive Liquid Waste Treatment 
Facility (RLWTF) is described in chapter 2 
(section 2.2.2.14). Under the No Action 
Alternative, the following activities would 
occur at this facility. 

Waste Characterization, Packaging, and 
Labeling. LANL would support, certify, and 
audit generator characterization programs and 
maintain the waste acceptance criteria (WAC) 
for the RL WTF. 

Waste Transport, Receipt, and Acceptance. 
LANL would collect radioactive liquid waste 
from generators and transport it to the RL WTF 
in TA-50. 

Radioactive Liquid Waste Pretreatment. 
LANL would pretreat 185,000 gallons 
(700,000 liters) of radioactive liquid waste per 
year at TA-21; 7,900 gallons (30,000 liters) of 
radioactive liquid waste per year at TA-50; and 
solidify, characterize, and package 71 cubic feet 
(2 cubic meters) of TRU waste sludge per year 
at TA-50. 

Radioactive Liquid Waste Treatment. LANL 
would install equipment for nitrate reduction in 
mid 1999, treat 6,600,000 gallons (25 million 
liters) of radioactive liquid waste (RLW) per 
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year; dewater, characterize, and package 
247 cubic feet (7 cubic meters) of low-level 
radioactive waste (LLW) sludge per year; and 
solidify, characterize, and package 812 cubic 
feet (23 cubic meters) ofTRU waste sludge per 
year. 

Decontamination Operations. LANL would: 

• Decontaminate personnel respirators for 
reuse (approximately 500 per month). 

• Decontaminate air-proportional probes for 
reuse (approximately 200 per month). 

• Decontaminate vehicles and portable 
instruments for re-use (as required). 

• Decontaminate precious metals for resale 
(acid bath). 

• Decontaminate scrap metals for resale 
(sand blast). 

• Decontaminate 6,710 cubic feet (190 cubic 
meters) of lead for reuse (grit blast). 

Three modifications were recently completed or 
are planned for the RLWTF: an upgrade to the 
influent tank system, installation of a new 
process for treatment of RL W, and installation 
of additional treatment steps for removal of 
nitrates. These have all been previously 
reviewed under NEP A and are included in all of 
the SWEIS alternatives (these are discussed 
further in section 2.2.2.14). 

3.1.15 Solid Radioactive and 
Chemical Waste Facilities 

The Solid Radioactive and 
Facilities are described 
(section 2.2.2.15). Under 
Alternative, the following 
occur at these facilities. 

Chemical Waste 
in chapter 2 
the No Action 
activities would 

Waste Characterization, Packaging, and 
Labeling. LANL would support, certify, and 
audit generator characterization programs and 
maintain the WAC for LANL waste 
management facilities. At the Solid Radioactive 
and Chemical Waste facilities, LANL would 



characterize 26,830 cubic feet (760 cubic 
meters) of legacy low-level radioactive mixed 
waste (LLMW); characterize 318,000 cubic feet 
(9,010 cubic meters) of legacy TRU waste; 
verify characterization data at the Radioactive 
Assay and Nondestructive Test (RANT) 
Facility for unopened containers of LL W and 
TRU waste; maintain the WAC for off-site 
treatment, storage, and disposal facilities; and 
overpack and bulk waste containers. 

LANL would also perform coring and visual 
inspection of a percentage of TRU waste 
packages, ventilate 16,700 drums ofTRU waste 
retrieved during the TRU Waste Inspectable 
Storage Project (TWISP), and maintain the 
current version of the WIPP WAC and 
coordinate with WIPP operations. 

Compaction. LANL would compact up to 
614,000 cubic feet (17,400 cubic meters) of 
LLW. 

Size Reduction. In addition, 91,800 cubic feet 
(2,600 cubic meters) of TRU waste would be 
reduced in size at the Waste Characterization, 
Reduction, and Repackaging (WCRR) Facility 
in TA-50 and the Drum Preparation Facility in 
TA-54. 

Waste Transport, Receipt, and Acceptance. 
LANL would collect chemical and mixed 
wastes from LANL generators and transport 
them to TA-54. LANL would ship 31,960 tons 
(29,000 metric tons) of chemical wastes and 
126,700 cubic feet (3,590 cubic meters) of 
LLMW for off-site treatment and disposal in 
accordance with EPA land disposal restrictions. 
In addition, LANL would ship 1,437,000 cubic 
feet ( 40,700 cubic meters) of LLW for off-site 
disposal. Beginning in 1999,318,00 cubic feet 
(9,010 cubic meters) of legacy TRU waste 
would be shipped to WIPP. LANL would also 
ship 86,800 cubic feet (2,460 cubic meters) of 
TRU waste generated as a result of future 
operations and research to WIPP and 
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100,600 cubic feet (2,850 cubic meters) of 
LLMW in environmental restoration soils for 
off-site solidification and disposal. 

Waste Storage. Prior to shipment to off-site 
treatment, storage, and disposal facilities, 
LANL would store chemical and mixed wastes. 
LANL would also continue to: store legacy 
TRU waste until WIPP is open for disposal; 
LLMW until treatment facilities are available; 
and LLW uranium chips until sufficient 
quantities were accumulated for stabilization 
campatgns. 

Waste Retrieval. LANL would retrieve 
165,900 cubic feet (4,700 cubic meters) ofTRU 
waste from Pads 1, 2, and 4 by 2004. 

Other Waste Processing. LANL would 
demonstrate treatment (e.g., electrochemical) of 
LLMW liquids, land farm oil-contaminated 
soils at Area J, stabilize 14,500 cubic feet 
(410 cubic meters) of uranium chips and 
provide special case treatment for 23,650 cubic 
feet (670 cubic meters) ofTRUwaste. 

Disposal. LANL would dispose of3,530 cubic 
feet (100 cubic meters) of LLW in shafts at 
Area G, 1,271,000 cubic feet (36,000 cubic 
meters) of LL W and small quantities of 
radioactively contaminated polychlorinated 
biphenyls (PCBs) in disposal cells at Area G, 
approximately 3,530 cubic feet (100 cubic 
meters) of administratively controlled industrial 
solid wastes in cells at Area J annually, and 
nonradiological classified wastes in shafts at 
Area J. 

In addition, under all alternatives, LANL would 
construct TRU Waste lnspectable Storage 
Project storage domes for TRU wastes 
recovered from Pads 1, 2, and 4, as described in 
section 2.2.2.15. This proposal has been 
reviewed under NEPA and is included under all 
four alternatives. 
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3.2 EXPANDED OPERATIONS 

ALTERNATIVE 

The Expanded Operations Alternative for the 
SWEIS reflects the implementation of 
assignments at higher levels of operations 
through much of LANL. This alternative 
includes full implementation of new mission 
element assignments as defined in RODs of 
DOE programmatic NEP A documents such as 
the SSMPEIS (DOE 1996a). This activity level 
is a projection from the index established for 
past operations and represents a level that is 
possible to attain within a I 0-year period, given 
an increased level of funding for programs, 
consistent with current and newly assigned 
LANL missions. DOE's Preferred Alternative 
is the Expanded Operations Alternative, with 
the exception that pit manufacturing would not 
be implemented at a 50 pits per year level, single 
shifts, but only at a level of 20 pits per year in 
the near term. 

New facilities and modifications to extstmg 
facilities that are necessary to support projected 
capabilities and operations levels considered in 
this alternative are also analyzed. Specifically, 
construction and/or modifications are analyzed 
that could be required to optimize facilities for 
increased levels of operations and to increase 
capabilities or capacities where necessary. 

The construction and upgrade projects 
associated with the Expanded Operations 
Alternative are identified in the descriptions of 
activities under this alternative for each of the 
key facilities. This SWEIS constitutes the entire 
NEP A review for these projects. 

In particular, the Expanded Operations 
Alternative includes the project-level analyses 
for the Expansion ofT A-54/Area G and for the 
Enhancement of Pit Manufacturing (to 
implement the pit production mission element 
assignment at LANL ), including the siting and 
construction analyses detailed in volume IT of 
this SWEIS. While the full implementation of 
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the pit production mission at LANL is expected 
to continue beyond the period of time covered in 
this SWEIS, the impacts are projected based on 
the best available information. The first phase 
of this proposed action (establishing pit 
production at a 20 pits per year rate, DOE's 
Preferred Alternative) is discussed in this 
alternative, and the impacts associated with that 
level of operation are presented in chapter 5 of 
this SWEIS, as are the impacts of full 
implementation of pit production at the 80 pits 
per year level (using multiple shifts). 

The selection of the Preferred Alternative as the 
Expanded Operations Alternative, but only at 
pit manufacturing rate of 20 pits per year, is 
influenced by several factors, including: 

• 

• 

• 

• 

• 

• 

DOE's obligation to assure a safe and 
reliable nuclear weapons stockpile 
The unique capabilities (facilities, 
equipment, instrumentation, and expertise) 
at LANL that support DOE's obligation to 
assure a safe and reliable nuclear weapons 
stockpile 
The continued consolidation and 
downsizing of the DOE weapons complex, 
increasing demands on the remaining 
facilities and capabilities 
The U.S. policy decision to suspend 
underground nuclear testing, increasing 
dependence upon modeling and 
experimentation with enhanced diagnostics 
and instrumentation to provide for 
continued stockpile confidence 
The continued emphasis on applying the 
resources and technologies developed 
within DOE national laboratories to 
improve the U.S. technological position and 
competitiveness 
The unique capabilities at LANL to support 
DOE's basic science mission 

These factors will continue to influence DOE 
budget requests, management practices, and 
decisions. While future budget allocations 
cannot be predicted with accuracy, DOE is 



preparing for the future based on expressed 
national policies and the factors noted above. 
Thus, DOE expects that future demands on the 
unique capabilities at LANL are best addressed 
by the levels of operations described in the 
Expanded Operations Alternative, but at the 
20 pits per year level. 

It should be noted that the implementation of the 
50 to 80 pits per year production capacity is 
more than I 0 years into the future. While this 
level is the long-term goal, DOE's proposed 
action in the near term (next 10 years) is to 
achieve the 20 pits per year production level. 

3.2.1 Plutonium Facility Complex 

The Plutonium Facility Complex (TA-55) is 
described in chapter 2 (section 2.2.2.1 ). Under 
the Expanded Operations Alternative, the 
following activities would occur at this 
complex. 

Plutonium Stabilization. LANL would 
recover, process, and store its existing 
plutonium residue inventory in 8 years. 

Manufacturing Plutonium Components. 
LANL would produce up to 80 plutonium pits 
per year in multiple shift operations (up to 
50 pits per year in single-shift operations). This 
would be implemented in a phased manner, with 
the near-term objective of establishing this 
capability at a 20 pits per year rate (Preferred 
Alternative). Under longer-term objectives, the 
80 pits per year (using multiple shifts) capability 
would be established. In addition, LANL would 
fabricate parts and samples for research and 
development at a higher level than under the No 
Action Alternative (within the existing capacity 
ofTA-55-4). 

Surveillance and Disassembly of Weapons 
Components. LANL would continue to 
examine and disassemble plutonium pits, but 
the existing equipment and the responsibility for 
this activity would be moved to the CMR 

Alternatives for the Continued Operation of LANL 

Building to make room for the expanded pit 
production capability needed at the Plutonium 
Facility. (A detailed analysis of the alternatives 
considered to address the need for additional 
space for pit production is included in the 
project-specific siting and construction [PSSC] 
analysis in the SWEIS, volume II. To bound the 
impact analysis, PSSC "CMR Building Use" 
Alternative, relocation of some activities to the 
CMR Building is assumed because it does not 
create new nuclear space.) This relocation 
would result in increased transportation 
between the Plutonium Facility and the CMR 
Building, causing increases in road closures 
(and increased inconvenience to motorists) or in 
increased packaging costs and risks to the public 
if U.S. Department of Transportation (DOT)
approved packaging without road closures is 
used. The DOE has included the environmental 
impacts to establish a dedicated road for 
transport between the Plutonium Facility and 
the CMR Building in the Expanded Operations 
Alternative. However, the road would not be 
constructed to establish the 20 pits per year 
capability (Preferred Alternative). Also, under 
the Preferred Alternative, the pit manufacturing 
process activities would not be moved to the 
CMR Building. 

Actinide Materials Science and Processing 
Research and Development. Research would 
continue to be conducted on plutonium (and 
other actinide) materials, as described in 
chapter 2 (section 2.2.2.1) at a higher level than 
under the No Action Alternative (but within the 
existing capacity of TA-55-4). LANL would 
demonstrate the disassembly/conversion of 
plutonium pits as under the No Action 
Alternative and would also develop expanded 
disassembly capacity, processing up to 200 pits 
per year (including a total of 250 pits over 
4 years as part of disposition demonstration 
activities) (DOE 1998). Up to 5,000 curies of 
neutron sources (plutonium-239/beryllium and 
americium-241/beryllium) would be processed 
at TA-55. Up to 880 pounds ( 400 kilograms) of 
actinides would be processed each year between 
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TA-55 and the CMR Building. LANL would 
also process neutron sources other than sealed 
sources. Although LANL would continue to 
process items through the Special Recovery 
Line (tritium separation), that activity would 
also move to the CMR Building to make room 
for the expanded pit production at the Plutonium 
Facility. LANL would perform oralloy 
decontamination of 28 to 48 uranium 
components per month in theTA-55 Plutonium 
Facility. 

Research in support of DOE's actinide clean-up 
activities and on actinide processing and waste 
activities at DOE sites would be conducted at a 
level higher than that under the No Action 
Alternative. In addition, LANL would stabilize 
larger quantities of specialty items and residues 
from other DOE sites (including plutonium salts 
from the Rocky Flats Environmental 
Technology Site [RFETS]); fabricate and study 
larger amounts of nuclear fuels used in 
terrestrial and space reactors; fabricate and 
study larger amounts of prototype fuel for lead 
test assemblies; develop safeguards 
instrumentation for plutonium assay at a level 
increased from that of the No Action 
Alternative; and analyze samples. Half of the 
sample analysis would be conducted at the 
Plutonium Facility, with the remainder moved 
to the CMR Building (again, to make room for 
expanded pit production at the TA-55 
Plutonium Facility). 

Fabrication of Ceramic-Based Reactor Fuels. 
LANL would make prototype MOX fuel and 
would build test reactor fuel assemblies. LANL 
also would continue research and development 
on other fuels. 

Plutonium-238 Research, Development, and 
Applications. LANL would process, evaluate, 
and test up to 55 pounds (25 kilograms) of 
plutonium-238 per year in production of 
materials and parts to support space and 
terrestrial uses. In addition, LANL would 
recover, recycle, and blend up to 40 pounds 
(18 kilograms) per year ofplutonium-238. 
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Storage, Shipping, and Receiving. NMSF is 
to be renovated to perform as originally 
intended: to serve as a vault for the interim 
storage of up to 7.3 tons (6.6 metric tons) of the 
LANL SNM inventory, mainly plutonium. 
Storage, shipping, and receiving activities 
would be similar to those under the No Action 
Alternative, with the differences in shipping 
activity, as presented in volume ill (appendix F, 
section F.5), increasing the amount of shipping 
and receiving activity (but not requiring a 
change in the storage capacity for TA-55). 

Under all alternatives, the Plutonium Facility 
would be renovated to ensure the continued 
availability of existing capabilities, as described 
under the No Action Alternative, section 3 .1.1. 
Under the Expanded Operations Alternative, 
additional upgrades would be performed to 
support newly assigned missions. Additional 
upgrades to support newly assigned missions 
under the Expanded Operations Alternative 
could include reconfiguration of interior space 
and installation of new equipment (see 
volume n, part n, for additional information on 
these upgrades) in support of expanded 
activities, as described above. 

It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative as described above, would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.2.2 Tritium Facilities 

The Tritium Facilities are described in chapter 2 
(section 2.2.2.2). Under the Expanded 
Operations Alternative, the following activities 
would occur at these facilities. 

High Pressure Gas Fills and Processing. 
LANL would handle and process tritium gas in 
quantities of up to 3.53 ounces (100 grams) at 
WETF approximately 65 times per year. 



Gas Boost System Testing and Development. 
Approximately 35 times per year, LANL would 
conduct gas boost system research, 
development, and testing and gas processing 
operations at WETF involving quantities of up 
to 3.53 ounces (100 grams) of tritium. 

Cryogenic Separation. At TSTA, LANL 
would purify and process tritium gas in 
quantities of up to 7.06 ounces (200 grams) 
approximately 5 to 6 times per year using 
cryogenic separation. 

Diffusion and Membrane Purification. 
Significantly increasing from the No Action 
Alternative level, LANL would conduct 
research on tritium movement and penetration 
through materials including major experimental 
efforts approximately 6 to 8 times per month, 
accompanied by continuous use for effluent 
treatment. 

Metallurgical and Material Research. 
LANL's metallurgical and materials research 
capability would be expanded above the No 
Action Alternative level, although the amount 
of tritium used would remain the same. 

Thin Film Loading. LANL would use its thin 
film loading capability (involving chemically 
bonding tritium to a metallic surface) for tritium 
loading of neutron tube targets, processing 
approximately 3,000 units per year using small 
quantities of tritium. 

Gas Analysis. LANL' s activity to measure the 
composition and quantities of gases used would 
increase from the No Action Alternative level in 
support of increased tritium operations under 
this alternative. 

Calorimetry. LANL's calorimetry 
measurements (a nondestructive method of 
measuring the amount of tritium in a container) 
would also increase from the No Action 
Alternative level in support of increased tritium 
operations under this alternative. 

Alternatives for the Continued Operation of LANL 

Solid Material and Container Storage. 
Tritium would continue to be stored on site in 
WETF, TSTA, and TSFF at approximately 
10 times the amount to be stored under the No 
Action Alternative level. 

Under all alternatives, LANL would remodel 
Building 16-450 and connect it to WETF in 
support of neutron tube target loading. 

3.2.3 Chemistry and Metallurgy 
Research Building 

The CMR Building is described in chapter 2 
(section 2.2.2.3). Under the Expanded 
Operations Alternative, the following activities 
would occur at this facility. 

Analytical Chemistry. LANL would provide 
expanded sample analysis in support of actinide 
research and processing activities, processing 
approximately 11,000 samples per year 
(including actinide sample analysis relocated 
from the Plutonium Facility). 

Uranium Processing. LANL would conduct 
activities to recover, process, and store LANL's 
highly enriched uranium inventory over the next 
8 years (same as No Action Alternative). 

Destructive and Nondestructive Analysis. Up 
to 10 secondary assemblies per year would be 
evaluated through destructive and 
nondestructive analysis and disassembly. 

Nonproliferation Training. LANL would also 
conduct more nonproliferation training using 
SNM than would be conducted under the No 
Action Alternative, and would possibly use 
different types of SNM in that training. 

Actinide Research and Processing. LANL 
would process up to 5,000 curies of neutron 
sources (both plutonium-238/beryllium and 
americium-241/beryllium sources) per year at 
the CMR Building and would process neutron 
sources other than sealed sources. In addition, 
up to a total of 1;000 plutonium-238/beryllium 
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and americium-241/beryllium neutron sources 
would be staged in CMR Building Wing 9 floor 
holes. LANL would begin a research and 
development effort on spent nuclear fuels 
related to long-term storage and would analyze 
materials from spent and partially spent fuels. 
Further, LANL would characterize 
approximately 100 samples per year using 
metallurgical microstructural/chemical 
analysis, would conduct compatibility testing of 
actinides and other metals in order to study 
long-term aging and other material effects, and 
would conduct research and development 
activities in hot cells on plutonium pits exposed 
to high temperatures. LANL would also 
conduct analysis of TRU waste disposal related 
to the validation of WIPP performance 
assessment models, characterize TRU waste, 
and analyze gas generation such as that which 
could occur during transportation to WIPP. 
Further, LANL would demonstrate 
decontamination technologies for actinide
contaminated soils and materials and develop an 
actinide precipitation method to reduce mixed 
wastes in LANL effluents. 

Under the Expanded Operations Alternative, 
some actinide activities currently housed in the 
Plutonium Facility Complex (at TA-55) would 
move to the CMR Building to make room in 
TA-55-4 for increased plutonium pit 
production. Up to 400 kilograms of actinides 
would be processed per year between TA-55 
and the CMR Building, and hydrodynamic 
testing and tritium separation activities would 
be supported at the CMR Building. 

Fabrication and Metallography. LANL 
would produce 1,320 targets per year for 
production ofmolybdenum-99, with each target 
containing approximately 20 grams of 
uranium-235. LANL would separate fission 
products from the irradiated targets to provide 
molybdenum-99 (and other isotopes); this 
capability would produce up to 3,000 6-day 
curies of molybdenum-99 per week. (A 6-day 
curie is defined as the amount of product, in 
curies, remaining 6 days after the product is 
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delivered to the radiopharmaceutical company.) 
In addition, LANL would retain the capability 
to fabricate metal shapes using highly enriched 
uranium (as well as the related uranium 
processing activities), with an annual 
throughput of approximately 2,200 pounds 
(1,000 kilograms). 

Surveillance and Disassembly of Weapons 
Components. The CMR Building would also 
be used to disassemble approximately 65 
plutonium pits per year (including 40 pits 
destructively examined). Up to 20 pits per year 
would be nondestructively examined, with 
additional testing conducted under the 
Expanded Operations Alternative (as compared 
to the No Action Alternative). This activity 
would move to the CMR Building from the 
TA-55 Plutonium Facility. 

The Expanded Operations Alternative also 
includes the upgrades necessary to 
accommodate activities displaced from the 
Plutonium Facilities Complex to the CMR 
Building as a result of implementing enhanced 
pit fabrication. These upgrades are addressed in 
the PSSC analysis for the enhancement of 
plutonium pit manufacturing in this SWEIS, 
volume IT. 

In addition, under the Expanded Operations 
Alternative, modifications to CMR Building 
Wing 9 hot cells would be undertaken to provide 
for the safety testing of pits in a 
high-temperature environment (to assess the fire 
resistance of pits). These changes would place 
a glovebox and a furnace into one of the hot 
cells, as well as introduce additional 
instrumentation and equipment for controlling, 
monitoring and measuring such tests. 

In addition, the four projects currently in 
development or implementation at the CMR 
Building are included in all alternatives as 
described under the No Action Alternative 

' section 3.1.3. 



It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative (as described above), would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.2.4 Pajarito Site (Los Alamos 
Critical Experiments Facility) 

The Pajarito Site is described in chapter 2 
(section 2.2.2.4). Under the Expanded 
Operations Alternative, the following activities 
would occur at this facility. 

LANL would continue to conduct experiments 
and tests in all of the areas described in 
section 2.2.2.4. These activities would increase 
by about 25 percent from the No Action 
Alternative levels of operation, and the nuclear 
materials inventory would increase by about 
20 percent over No Action Alternative levels. 
As under the No Action Alternative, LANL 
would also develop safeguards instrumentation 
and perform research and development 
activities for SNM, light detection and ranging 
experiments, materials processing, interrogation 
techniques, and field systems. 

3.2.5 Sigma Complex 

The Sigma Complex is described in chapter 2 
(section 2.2.2.5). Under the Expanded 
Operations Alternative, the following activities 
would occur at this complex. 

Research and Development on Materials 
Fabrication, Coating, Joining, and 
Processing. Under the Expanded Operations 
Alternative, as under the No Action Alternative, 
LANL would continue to fabricate items from 
metals, ceramics, salts, beryllium, enriched 
uranium, depleted uranium, and other uranium 
isotope mixtures. Activities include casting, 
forming, machining, polishing, coating, and 
JOining. 

Alternatives for the Continued Operation of LANL 

Characterization of Materials. LANL would 
continue research and development activities on 
properties of ceramics, oxides, silicides, 
composites, and high-temperature materials at a 
level slightly increased over that for the No 
Action Alternative. In addition, LANL would 
analyze up to 36 tritium reservoirs per year; and 
develop a library of aged non-SNM materials 
from stockpiled weapons and develop 
techniques to test and predict changes. Up to 
2,500 non-SNM samples, including uranium, 
would be stored and characterized. 

Fabrication of Metallic and Ceramic Items. 
LANL would, on an annual basis, fabricate 
stainless steel and beryllium components for 
approximately 80 plutonium pits, 200 reservoirs 
for tritium, components for up to 50 secondary 
assemblies (of depleted uranium, depleted 
uranium alloy, enriched uranium, deuterium, 
and lithium), nonnuclear components for 
research and development (50 to 100 major 
hydrotests and 50 joint test assemblies, 
beryllium targets at a slightly increased level 
over the No Action Alternative, targets and 
other components for accelerator production of 
tritium research, test storage containers for 
nuclear materials stabilization, and nonnuclear 
(stainless steel and beryllium) components for 
up to 20 plutonium pit rebuilds. 

In addition, all of the alternatives include 
construction, renovation, and modification 
projects that are underway and planned in the 
near term for the purpose of maintaining the 
availability and viability of the Sigma Complex, 
as described under the No Action Alternative, 
section 3.1.5. 

It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative (as described above), would be 
reviewed prior to construction to determine 
whether additional NEPA analysis is required. 
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3.2.6 Materials Science Laboratory 

The MSL is described m chapter 2 
(section 2.2.2.6). Under the Expanded 
Operations Alternative, the following activities 
would occur at this facility. 

Materials Processing. LANL would maintain 
seven of eight materials processing activities at 
current levels of research; these activities are: 
wet chemistry, thermomechanical processing, 
microwave processing, heavy equipment 
materials, single crystal growth, amorphous 
alloys, and powder processing. LANL would 
expand its materials synthesis/processing 
activity to develop cold mock-up of weapons 
assembly and processing and to develop 
environmental and waste management 
technologies. 

Mechanical Behavior in Extreme 
Environments. In addition, LANL would 
continue mechanical testing, fabrication, and 
assembly at current levels of research. Dynamic 
testing would be expanded to include research 
and development on the aging of weapons 
materials, and a new research capability m 
machining technology would be developed. 

Advanced Materials Development. LANL 
would continue activities in materials, synthesis 
and characterization, ceramics, and 
superconductors at current levels of research. 

Materials Characterization. LANL would 
also continue four of its six materials 
characterization activities at current levels of 
operation. These are: surface science 
chemistry, x-ray, optical metallography, and 
spectroscopy. Corrosion characterization 
would be expanded to develop surface 
modification technology and electron 
microscopy would be expanded to develop 
plasma source ion implantation. 
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3.2.7 Target Fabrication Facility 

The Target Fabrication Facility is described in 
chapter 2 (section 2.2.2. 7). Under the Expanded 
Operations Alternative, the following activities 
would occur at this facility. 

Precision Machining and Target Fabrication. 
LANL would provide targets and specialized 
components for approximately 2,400 laser and 
physics tests per year, including a 10 to 
20 percent annual growth in DoD and high 
explosives pulsed-power target operations for 
the next 10 years. This level of operations 
would include a 20 percent increase (over No 
Action Alternative levels) in high explosives 
pulsed-power target operations and 
approximately 100 high-energy density physics 
tests per year. 

Polymer Synthesis. LANL would produce 
polymers for targets and specialized 
components for approximately 2,400 laser and 
physics tests per year, including a 10 to 
20 percent annual growth in DoD and high 
explosives pulsed-power target operations for 
the next 10 years. This level of operations 
would include a 20 percent increase (over No 
Action Alternative levels) in high explosives 
pulsed-power target operations and 
approximately 1 00-high energy density physics 
tests per year. 

Chemical and Physical Vapor Deposition. 
LANL would coat targets and specialized 
components for approximately 2,400 laser and 
physics tests per year, including a 10 to 
20 percent annual growth in DoD and high 
explosives pulsed-power target operations for 
the next 10 years. This level of operations 
would include a 20 percent increase (over No 
Action Alternative levels) in high explosive 
pulsed-power target operations and 
approximately 100 high-energy density physics 
tests per year. This also would support 
plutonium pit manufacturing operations (as 
discussed in section 3.2.1). 



3.2.8 Machine Shops 

The Machine Shops are described in 
section 2.2.2.8. Under the Expanded 
Operations Alternative, the following activities 
would occur at these facilities. 

The Machine Shops would provide fabrication 
support for the dynamic experiments program 
and explosive research studies, support up to 
100 hydrodynamic tests annually, manufacture 
50 joint test assembly sets annually, and provide 
general laboratory fabrication support as 
requested. LANL would also continue its 
fabrication activities using unique and unusual 
materials and provide appropriate dimensional 
inspection of these activities at a level up to 
3 times that of the No Action Alternative. 
In addition, LANL would undertake additional 
types of measurements and inspections in 
its dimensional inspection of fabricated 
components. 

3.2.9 High Explosives Processing 
Facilities 

The High Explosives Processing Facilities are 
described in chapter 2 (section 2.2.2.9). 
Activities under this alternative would require 
an estimated 82,700 pounds (37,500 kilograms) 
of explosives and 2,910 pounds 
(1,320 kilograms) of mock explosives 
annually (this is an indicator of overall activity 
levels in this key facility). Under the Expanded 
Operations Alternative, the following activities 
would occur at these facilities. 

High Explosives Synthesis and Production. 
LANL would increase by 50 percent over the 
No Action Alternative level of high explosives 
synthesis and production research and 
development, produce new materials, and 
formulate plastic-bonded explosives as needed. 
Process development would increase over the 
No Action Alternative level and materials 
would be produced for research and stockpile 
applications. 

Alternatives for the Continued Operation of LANL 

High Explosives and Plastics Development 
and Characterization. LANL would evaluate 
stockpile returns and increase by 40 percent 
(over No Action Alternative levels) efforts in 
development and characterization of new 
plastics and high explosives for stockpile 
improvement. LANL would also increase its 
efforts to improve its predictive capabilities and 
conduct research into high explosives waste 
treatment methods over No Action Alternative 
levels. 

High Explosives and Plastics Fabrication. 
LANL would increase its stockpile surveillance 
and process development by 40 percent and 
double the supply of parts to Pantex for 
surveillance and WR rebuilds and joint 
test assemblies over No Action Alternative 
levels. Fabrication for hydrodynamic and 
environmental testing would be increased by 
50 percent over No Action Alternative levels. 

Test Device Assembly. Operations would be 
increased over current levels to support 
stockpile related hydrodynamic tests, joint test 
assemblies, environmental and safety tests, and 
research and development activities. 
Approximately 100 major hydrodynamic test 
device assemblies would be supported annually. 

Safety and Mechanical Testing. Safety and 
environmental testing related to stockpile 
assurance would be increased by 50 percent 
over No Action Alternative levels and 
predictive models would be improved. 
Approximately 15 safety and mechanical tests 
would be conducted annually. 

Research, Development, and Fabrication of 
High-Power Detonators. LANL would 
increase efforts to support SSM activities, 
manufacture up to 40 major product lines per 
year, and support DOE-wide packaging and 
transportation of electro-explosive devices. 
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3.2.10 High Explosives Testing 

High explosives testing is described in 
section 2.2.2.1 0. This alternative includes 
about 1,800 experiments per year, 100 ofwhich 
would be characterized as major hydrodynamic 
tests. In addition to smaller quantities of other 
materials, up to 6,900 pounds (3,130 kilograms) 
of depleted uranium would be expended in 
experiments annually. As these numbers 
indicate, overall high explosives test activity 
would be about three times that under the No 
Action Alternative. Under the Expanded 
Operations Alternative, the following activities 
would occur. 

Hydrodynamic Tests. LANL would increase 
the number of hydrodynamic tests (over the No 
Action Alternative), develop containment 
technology, and conduct tests of weapons 
configurations. These would include up to 100 
major hydrodynamic tests per year. 

Dynamic Experiments. LANL would increase 
these experiments by approximately 50 percent 
(over No Action Alternative levels) the number 
of dynamic experiments to study properties and 
enhance understanding of the basic physics of 
state and motion for materials used in nuclear 
weapons, including some experiments with 
SNMs. 

Explosives Research and Testing. Up to twice 
as many high explosives tests would be 
conducted as under the No Action Alternative to 
characterize explosive materials. 

Munitions Experiments. As under the No 
Action Alternative, LANL would continue to 
support DoD in conventional munitions 
conducting experiments with projectiles and 
studying other effects of munitions. 

High Explosives Pulsed-Power Experiments. 
LANL would conduct up to twice as many high 
explosives pulsed-power experiments and 
development tests. 
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Calibration, Development, and Maintenance 
Testing. LANL would conduct up to twice as 
many tests to provide calibration data, 
instrumentation development, and maintenance 
of image processing capability. 

Other Explosives Testing. LANL would 
conduct 50 percent more advanced high 
explosives or weapons evaluation studies than 
under the No Action Alternative. 

The operation of the DARHT facility ts 
included in all alternatives. 

3.2.11 Los Alamos Neutron Science 
Center 

LANSCE is described in chapter 2 
(section 2.2.2.11). Under the Expanded 
Operations Alternative, the following activities 
would occur at this facility. 

Accelerator Beam Delivery, Maintenance, 
and Development. LANSCE would deliver a 
linear accelerator beam to Areas A, B and C· 

' ' the WNR buildings; the Manuel Lujan Center; 
the dynamic test facility; and a new Isotope 
Production Facility for 10 months each year 
(6,400 hours). TheW beam current would be 
1,250 microamps and the H- beam current 
would be 200 microamps. The beam delivery 
and support equipment would be reconfigured 
to support new facilities, upgrades, and 
experiments. 

A 40-million electron volt LEDA would be 
built and operated in an existing facility 
(TA-53-365) for 10 to 15 years, operating up to 
appr~ximately 6,600 hours per year, as 
descnbed under the No Action Alternative 
section 3 .1.11. ' 

Ex~~r.imental Area Support. Support 
activtttes would continue, consistent with the 
lev~l~ .of operation under this alternative (same 
actlvtttes as those described under the No 
Action Alternative). Remote handling and 



packaging of radioactive materials and wastes at 
LANSCE would increase to handle waste 
generation that results from the facility 
construction and modifications at LANSCE 
under this alternative (as discussed later in this 
section). 

Neutron Research and Technology. LANL 
would conduct 1,000 to 2,000 different 
experiments annually, using neutrons from the 
Manuel Lujan Center, WNR, and the Long
Pulse Spallation Source (LPSS). The LPSS 
would be a new experimental facility that would 
provide advanced capabilities for neutron 
scattering and subatomic physics using cold and 
ultracold neutrons. Together with the SPSS at 
the Manuel Lujan Center, the LPSS would 
provide U.S. scientists with a complementary 
pair of neutron sources for research in materials, 
biological, and nuclear science. 

The LPSS neutron production system, which 
would be located in Area A, would consist of a 
tungsten target, moderators, and a reflector 
surrounded by a large iron and concrete 
biological shield. The Area A building has 
100,000 square feet (9,300 square meters) of 
space and a usable height of 45 feet (14 meters). 
No modifications would be required to the 
building or floor of Area A, but existing 
experimental stations and other equipment in 
Area A would have to be dismantled and 
removed, including Area A experimental 
stations, the Neutrino Scintillation Detector 
Station, and Area A shielding. This removal of 
existing experimental stations, instrumentation, 
and related hardware would generate an 
estimated 118,000 cubic feet (3,300 cubic 
meters) of suspect contaminated concrete that 
would be disposed at TA-54/Area G 
(8,400 tons [7,620 metric tons], 420 shipments), 
and another 48,000 cubic feet (1,350 cubic 
meters) of activated metals and debris (for 
which 200 Type B cask shipments would be 
required, and 900 low specific activity and 
Type A shipments, all to TA-54). 

Alternatives for the Continued Operation of LANL 

As part of the LPSS project, the linear 
accelerator would be upgraded to deliver an 
average proton current of 1.25 milliampere 
(versus 1.0 at present), for a power of 
1.0 megawatt (versus 0.8 at present). This 
upgrade would increase LANSCE electricity 
and cooling water requirements. 

·The LPSS design would use an evacuated target 
cell that would largely eliminate short-lived 
activation products. This newer design would 
decrease radioactive air emissions by an order 
of magnitude (per unit basis of microampere
hours of linear accelerator operation). This 
design would result in LPSS operations 
contributing no more than 1 millirem per year to 
the dose received by the maximally exposed 
individual defined for LANSCE. (The term 
"maximally exposed individual" is discussed in 
the Air Quality sections of chapters 4 and 5). 

The LPSS target, moderators, and hot cell 
would be constructed inside Building 53-003M, 
and would thus require no additional land 
disturbance. There would be no change from 
the current industrial use of these disturbed 
areas. 

LANL also would construct and operate a 
Dynamic Experiment Laboratory (DEL) to 
provide both neutron and proton radiography 
and resonance neutron spectroscopy of 
materials for the study of dynamic materials 
phenomena under a single roof. Such 
techniques are currently employed for 
experiments at LANSCE but in varying 
locations; they complement x-ray radiographic 
and other techniques for dynamic materials 
studies used at LANL and other DOE facilities. 
The DEL also would provide improved support 
for these experiments and some added 
capabilities. It would provide more effectively 
utilized physical space and dedicated 
infrastructure for these experiments; it would 
enable proton radiography experiments to use 
beam from the Proton Storage Ring, thereby 
reducing interference of these experiments with 
other LANSCE uses and increasing the beam 
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intensity available for proton radiography; and 
it would incorporate gas guns to enable 
additional shock wave experiments and simplifY 
some such experiments. The DEL would be 
constructed as a new facility adjacent to WNR. 
It would make use of existing LANSCE 
infrastructure, including the 800-million 
electron volt linear accelerator, the Proton 
Storage Ring, and existing personnel. 

The proton radiography experimental program 
requires a containment vessel, beam tubes in the 
upstream and downstream lenses, three beam 
axes with two matching lenses and two 
downstream lenses on each axis, and a gas gun 
pointing at the center of the containment vessel. 
The resonance neutron spectroscopy and 
neutron radiography experiments require a 
neutron production target and moderator, a 
flight path about 66 feet (20 meters) in length, 
and a gas gun pointing at the center of the 
containment vessel. 

A high explosives assembly area and magazine 
would be attached to the outside of DEL, with 
an explosion-proof door separating the two. 
Separate from DEL with its high explosives 
areas, a counting house and a building for 
support equipment (e.g., power supplies, 
deionized water system) would be needed. This 
laboratory would be established in a previously 
disturbed area. There would be no change from 
the current industrial use of these areas. 

LANL would also conduct an accelerator 
production of tritium target neutronics 
experiment for 6 months. In addition, LANL 
would continue to support contained weapons
related experiments using small to moderate 
quantities of high explosives. These 
experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 200 per year) 

• Experiments with up to 10 pounds 
(4.54 kilograms) of high explosives and/or 
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depleted uranium (up to approximately 60 
per year) 

• Experiments with small quantities of 
actinides, high explosives, and sources (up 
to approximately 80 per year) 

• Shockwave experiments involving small 
amounts, up to nominally 1.8 ounces 
(50 grams}, ofplutonium 

In addition, LANL would provide support for 
static stockpile surveillance technology 
research and development. 

Accelerator-Driven Transmutation 
Technology. LANL would conduct lead target 
tests for 2 years at the Area A beam stop, as well 
as the 1 megawatt target/blanket experiments, as 
described in section 3 .1.11. Once these 
experiments were completed, LANL would 
construct a 5-megawatt target/blanket 
experimental area (referred to as the Los 
Alamos International Facility for Transmutation 
[LIFT]} adjacent to Area A, and conduct 
5-megawatt experiments for I 0 months per year 
for4 years. 

LIFT would be used to demonstrate the 
practicality of using accelerator technology to 
transmute plutonium and high-level radioactive 
wastes into other elements or isotopes. LIFT 
would be constructed adjacent to Area A in a 
previously disturbed area. There would be no 
change from the current industrial use of these 
areas. 

Subatomic Physics Research. LANL would 
conduct five to ten physics experiments 
annually at the Manuel Lujan Center, WNR, 
and LPSS and conduct proton radiography 
experiments. Proton radiography experiments 
would include contained experiments using 
small to moderate quantities of high explosives 
similar to those discussed above under Neutron 
Research and Technology. 

Medical Isotope Production. Up to 
approximately 50 targets per year would be 
irradiated for medical isotope production and 



exotic and neutron rich/deficient isotopes would 
be produced. 

In addition, LANL would establish the Exotic 
Isotope Production Facility in an existing 
facility, which would complement the 
1 00-million electron volt IPF by using the 
800-million electron volt proton beam available 
at the end of the half-mile-long linear 
accelerator to fabricate radioisotopes used by 
the medical community for diagnostic and other 
procedures. This facility would be established 
within an existing building and would not result 
in either land disturbance or a change from the 
current industrial land use of these areas. 

Also under the Expanded Operations 
Alternative, Area A East would be stripped of 
existing contaminated and uncontaminated 
items so that it could be put to use as a staging 
area for shipments, receipts, equipment storage, 
and limited maintenance activities. (This 
portion of Experimental Area A currently 
houses a beam stop, shielding, and equipment 
related to isotope production and materials 
irradiation activities.) Removal of existing 
items would generate wastes for disposal, 
including an estimated 50,000 cubic feet 
(1,400 cubic meters) of suspect contaminated 
concrete, 20,000 cubic feet (560 cubic meters) 
of activated metal used for shielding, and 
another 14,000 cubic feet (400 cubic meters) of 
equipment and debris. Wastes would total an 
estimated 1,700 tons (1,540 metric tons), the 
disposal of which would require 200 Type B 
cask shipments, 530 Type A shipments, and 290 
low specific activity shipments, all to TA-54. 

High-Power Microwaves and Advanced 
Accelerators. Research and development in 
this area would be conducted at the same levels 
described under the No Action Alternative. 

Under all alternatives, the following facilities 
(as described under the No Action Alternative . ' secuon 3 .1.11 and in chapter 2, section 2.2.2.11) 
would be constructed and operated (based on 
previous NEP A reviews): 

• 
• 

• 
• 

Alternatives for the Continued Operation of LANL 

LEDA 
Proton radiography and neutron 
spectroscopy facilities 
IPF relocation 
SPSS enhancement 

It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative (as described above), would be 
reviewed prior to construction to determine 
whether additional NEPA analysis is required. 

3.2.12 Health Research Laboratory 

The HRL is described in chapter 2 
(section 2.2.2.12). Under the Expanded 
Operations Alternative, the following activities 
would occur at this facility. 

Genomic Studies. LANL would increase 
genomic studies at HRL by approximately 
25 percent over the No Action Alternative level. 

Cell Biology. LANL would increase its 
research activities by approximately 40 percent 
above the No Action Alternative level. 

Cytometry. LANL's research utilizing laser 
imaging systems to analyze the structures and 
functions of subcellular systems would increase 
by approximately 33 percent. 

~NA Damage and Repair. Research using 
Isolated cells to investigate DNA repair 
mechanisms would increase by approximately 
40 percent above the No Action Alternative 
levels. 

Environmental Effects. LANL would conduct 
research that identifies specific changes in DNA 
and proteins in certain microorganisms that 
occur after events in the environment at a level 
approximately 25 percent higher than the No 
Action Alternative. 
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Structural Cell Biology. LANL would 
conduct research utilizing chemical and 
crystallographic techniques to isolate and 
characterize the three-dimensional shapes and 
properties of DNA and protein molecules at a 
level approximately 50 percent higher than the 
No Action Alternative. 

Neurobiology. LANL's activities m 
neurobiology, conducting research using 
magnetic fields produced in active areas of the 
brain to map human brain locations associated 
with certain sensory and cognitive functions, 
would be increased to three times that of the No 
Action Alternative. 

In-Vivo Monitoring. LANL would conduct 
3,000 whole-body scans annually as a service 
that supports operations with radioactive 
materials conducted elsewhere at LANL. 

3.2.13 Radiochemistry Facility 

The Radiochemistty Facility is described in 
chapter 2 (section 2.2.2.13). As an indicator of 
overall activity levels, these operations would 
be expected to require about 250 FTEs. Under 
the Expanded Operations Alternative, the 
following activities would occur at this facility. 

Radionuclide Transport. LANL would 
conduct 80 to 160 of these studies annually. 

Environmental Remediation. Environmental 
remediation activities would approximately 
double the No Action Alternative level of 
operations. 

Ultra-Low-Level Measurements. These 
activities would be at approximately double the 
No Action Alternative level. 

N uclear!Radiochemistry. These operations 
would be slightly more than the No Action 
Alternative levels. 

Isotope Production. LANL would conduct 
target preparation, irradiation, and processing to 
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recover medical and industrial application 
isotopes at a level approximately double that of 
the No Action Alternative. 

Actinide!fransuranic Chemistry. LANL 
would also perform radiochemical separations 
at approximately twice the No Action 
Alternative level of operations. 

Data Analysis. LANL would reexamme 
archive data and measure nuclear process 
parameters of interest to weapons radiochemists 
at approximately twice the No Action 
Alternative level. 

Inorganic Chemistry. LANL would conduct 
synthesis, catalysis, and actinide chemistty 
activities at a level approximately 50 percent 
higher than that of the No Action Alternative. 

Structural Analysis. LANL would perform 
these activities at approximately twice the No 
Action Alternative level of operation. 

Sample Counting. LANL's sample counting 
activity would be the same as the No Action 
Alternative. 

3.2.14 Radioactive Liquid Waste 
Treatment Facility 

The RL WTF is described in chapter 2 
(section 2.2.2.14). Under the Expanded 
Operations Alternative, the following activities 
would occur at this facility. 

Waste Characterization, Packaging, and 
Labeling. Under this alternative, as under the 
No Action Alternative, LANL would support, 
certify, and audit generator characterization 
programs and maintain the WAC for the 
RLWTF. 

Waste Transport, Receipt, and Acceptance. 
LANL would also collect radioactive liquid 
waste from generators and transport it to the 
RL WTF in TA-50. 



Radioactive Liquid Waste Pretreatment. 
LANL would pretreat 238,000 gallons 
(900,000 liters) of RLW per year at TA-21; 
21,100 gallons (80,000 liters) ofRLW per year 
at TA-50; and solidify, characterize, and 
package 106 cubic feet (3 cubic meters) ofTRU 
waste sludge per year at TA-50. 

Radioactive Liquid Waste Treatment. LANL 
would install equipment for nitrate reduction in 
mid 1999, treat 9.24 million gallons (35 million 
liters) ofRLW per year; dewater, characterize, 
and package 353 cubic feet (10 cubic meters) of 
LL W sludge per year; and solidify, characterize, 
and package 1,130 cubic feet (32 cubic meters) 
of TRU waste sludge per year. 

Decontamination Operations. LANL would: 

• Decontaminate personnel respirators for 
reuse (approximately 700 per month). 

• Decontaminate air-proportional probes for 
reuse (approximately 300 per month). 

• Decontaminate vehicles and portable 
instruments for reuse (as required). 

• Decontaminate precious metals for resale 
(acid bath). 

• Decontaminate scrap metals for resale 
(sand blast). 

• Decontaminate 7,060 cubic feet (200 cubic 
meters) oflead for reuse (grit blast). 

Three modifications were recently completed or 
are planned for the RL WTF: an upgrade to the 
influent tank system, installation of a new 
process for treatment of RL W, and installation 
of additional treatment steps for removal of 
nitrates. These have all been previously 
reviewed under NEPA and are included in all of 
the SWEIS alternatives as described under the 
No Action Alternative, section 3.1.14, and in 
chapter 2, section 2.2.2.14. 

Alternatives for the Continued Operation of LANL 

3.2.15 Solid Radioactive and 
Chemical Waste Facilities 

The Solid Radioactive and Chemical Waste 
Facilities are described in chapter 2 
(section 2.2.2.15). Under the Expanded 
Operations Alternative, the following activities 
would occur at these facilities. 

Waste Characterization, Packaging, and 
Labeling. Under this alternative, as under the 
No Action Alternative, LANL would support, 
certify, and audit generator characterization 
programs and maintain the WAC for LANL 
waste management facilities. At the Solid 
Radioactive and Chemical Waste Facilities, 
LANL would characterize 26,800 cubic feet 
(760 cubic meters) of legacy LLMW; 
characterize 318,000 cubic feet (9,010 cubic 
meters) of legacy TRU waste; verify 
characterization data at the RANT Facility, for 
unopened containers of LL W and TRU waste; 
maintain the WAC for off-site treatment, 
storage, and disposal facilities; and overpack 
and bulk waste containers. 

As under the No Action Alternative, LANL 
would also perform coring and visual inspection 
of a percentage of TRU waste packages, 
ventilate 16,700 drums of TRU waste retrieved 
during the TWISP, and maintain the current 
version of the WIPP WAC and coordinate with 
WIPP operations. 

Compaction. LANL would compact up to 
896,600 cubic feet (25,400 cubic meters) of 
LLW. 

Size Reduction. In addition, 102,400 cubic feet 
(2,900 cubic meters) of TRU waste would be 
reduced in size at the WCRR Facility in TA-50 
and the Drum Preparation Facility in TA-54. 

Waste Transport, Receipt, and Acceptance. 
LANL would collect chemical and mixed 
wastes from LANL generators and transport 
them to TA-54. LANL would ship 35,260 tons 
(32,000 metric tons) of chemical wastes and 
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128,500 cubic feet (3,640 cubic meters) of 
LLMW for off-site treatment and disposal in 
accordance with EPA land disposal restrictions. 
Beginning in 1999, 318,000 cubic feet 
(9,010 cubic meters) of legacy TRU waste 
would be shipped to WIPP. LANL would also 
ship 192,700 cubic feet (5,460 cubic meters) of 
TRU waste generated as a result of future 
operations and research to WIPP. LANL would 
not ship LL W or environmental restoration soils 
for off-site disposal. 

Waste Storage. As under the No Action 
Alternative, prior to shipment to off-site 
treatment, storage, and disposal facilities, 
LANL would store chemical and mixed wastes. 
LANL would also store legacy TRU waste until 
WIPP is opened for disposal~ LLMW until 
treatment facilities are available~ and LL W 
uranium chips until sufficient quantities were 
accumulated for stabilization campaigns. 

Waste Retrieval. LANL would retrieve 
165,900 cubic feet (4,700 cubic meters) of 
TRU waste from Pads 1, 2, and 4 by 2004 (same 
level as the No Action Alternative). 

Other Waste Processing. LANL would 
demonstrate treatment (e.g., electrochemical) of 
LLMW liquids, land farm oil-contaminated 
soils at Area J, stabilize 30,700 cubic feet 
(870 cubic meters) of uranium chips, provide 
special case treatment for 36,360 cubic feet 
(1,030 cubic meters) ofTRU waste, and solidify 
100,600 cubic feet (2,850 cubic meters) of 
LLMW (environmental restoration soils) for 
disposal at Area G. 

Disposal. LANL would dispose of 
14,830 cubic feet (420 cubic meters) ofLLW in 
shafts at Area G, 4,060,000 cubic feet 
(115,000 cubic meters) of LLW and small 
quantities of radioactively contaminated PCBs 
in disposal cells at Area G, approximately 
3,530 cubic feet (100 cubic meters) of 
administratively controlled industrial solid 
wastes in cells at Area J annually, and 
nonradiological classified wastes in shafts at 
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Area J. In addition, LLW disposal operations in 
Area G would be expanded. 

Existing disposal capacity is projected to be 
filled before 2000. Under the Expanded 
Operations Alternative, Area G would be 
expanded to allow continued disposal of LL W 
at LANL. Five siting and construction 
alternatives for expanded disposal operations 
are discussed in the PSSC analysis for 
Expansion of TA-54/Area G Low-Level 
Disposal Area in the SWEIS, volume II, part I. 
Expansion into Zones 4 and 6 in Area G is 
identified as DOE's preferred expansion 
alternative in that analysis. 

In addition, under all alternatives, LANL would 
construct storage domes for TRU wastes 
recovered from Pads 1, 2, and 4. This is 
described under the No Action Alternative, 
section 3.1.15. 

It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative would be reviewed prior to 
construction to determine whether additional 
NEP A analysis is required. 

3.3 REDUCED OPERATIONS 

ALTERNATIVE 

The Reduced Operations Alternative reflects 
minimum levels of activity to maintain the 
capabilities necessary to support LANL's 
assigned missions. This activity level is a 
projection from the index established for past 
operations and represents a level that is possible 
if funding is reduced. In some cases, the 
selected index was the best available for most 
operations at LANL, but could not reasonably 
be adjusted from the historical record to account 
for capabilities insufficiently exercised during 
that period. In those cases, the Reduced 
Operations activity may reflect an increase over 
the index (although no greater than that under 
the No Action Alternative). 



This alternative does not eliminate assigned 
missions or programs, but results in reduced 
technology demonstration activities and/or a 
decline in technological capability. In the long 
term, implementation of the Reduced 
Operations Alternative could reduce LANL 
capabilities below those required to fully meet 
its existing assigned missions. 

For this alternative, LANL operations would be 
reduced to the minimum necessary to maintain 
safety and security activities such as the 
maintenance of nuclear materials, high 
explosives, or other hazardous materials in 
storage or use at LANL. Under this alternative, 
for example, plutonium processing activities 
would be reduced, but would occur at a level 
that could still support the safe, secure 
maintenance of the plutonium inventory. 

Construction (including facility modification) 
projects that are required to maintain LANL 
activities, even at a reduced level, are included 
in this alternative. Some construction projects 
also may be required to support consolidation of 
some operations to fewer facilities or within a 
currently used facility, resulting in a reduced 
"footprint." These construction and upgrade 
activities are identified in the descriptions of 
activities under this alternative for each of the 
key facilities. This SWEIS constitutes the entire 
NEP A review for these projects. 

3.3.1 Plutonium Facility Complex 

The Plutonium Facility Complex (TA-55) is 
described in chapter 2 (section 2.2.2.1). Under 
the Reduced Operations Alternative, the 
following activities would occur at this 
complex. 

Plutonium Stabilization. LANL would 
recover, process, and store its existing 
plutonium residue inventory in 10 to 15 years. 

Manufacturing Plutonium Components. 
LANL would produce 6 to 12 plutonium pits per 
year in order to maintain the technical capability 

Alternatives for the Continued Operation of LANL 

to understand pit characteristics and behavior. 
In addition, it would fabricate other parts and 
samples for research and development at the 
same levels as under the No Action Alternative. 

Surveillance and Disassembly of Weapons 
Components. As under the No Action 
Alternative, LANL would disassemble up to 40 
plutonium pits per year (including up to 20 pits 
destructively examined). Up to 20 pits would be 
nondestructively examined. 

Actinide Materials Science and Processing 
Research and Development. As under the No 
Action Alternative, LANL would continue to 
conduct research on plutonium (and other 
actinide) materials. The types and levels of 
these activities are the same under this 
alternative as under the No Action Alternative. 
LANL would demonstrate the disassembly/ 
conversion of 1 to 2 pits per day (up to 40 pits 
total) using hydride-dehydride processes. Up to 
500 curies of neutron sources (plutonium-239/ 
beryllium and americium-241/beryllium) 
would be processed to maintain capability; 
LANL would retain the capability to process 
actinides and undertake tritium separation from 
metals, but would not use these capabilities. 
LANL would perform decontamination of 15 to 
20 uranium components per month. 

Research in support of DOE's actinide clean-up 
activities and on actinide processing and waste 
activities at DOE sites would be conducted, 
although support to other sites would be less 
than under the No Action Alternative. As under 
the No Action Alternative, LANL would 
stabilize minor quantities of specialty items and 
residues from other DOE sites; fabricate and 
study small amounts of nuclear fuels used in 
terrestrial and space reactors; fabricate and 
study prototype fuel for lead test assemblies; 
continue to develop safeguards instrumentation 
for plutonium assay; and analyze samples. 

Fabrication of Ceramic-Based Reactor Fuels. 
LANL would conduct MOX and other fuel 
research and development. 
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Plutonium-238 Research, Development, and 
Applications. LANL would process, evaluate, 
and test up to 15.4 pounds (7 kilograms) of 
plutonium-238 per year in production of 
materials and parts to support space and 
terrestrial uses. In addition, up to 1.1 pounds 
(0.5 kilograms) of plutonium-238 per year 
would be processed to recover material from 
heat sources and milliwatt generators, research 
and development, and safety testing. 

Storage, Shipping, and Receiving. The NMSF 
is to be renovated to perform as originally 
intended: to serve as a vault for the interim 
storage of up to 7.3 tons (6.6 metric tons) of the 
LANL SNM inventory, mainly plutonium. The 
NMSF renovation is included in all alternatives. 

Under all alternatives, the Plutonium Facility 
would be renovated to ensure the continued 
availability of existing capabilities as described 
under the No Action Alternative, section 3 .1.1. 

It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative (as described above), would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.3.2 Tritium Facilities 

The Tritium Facilities are described in chapter 2 
(section 2.2.2.2). Under the Reduced 
Operations Alternative, the following activities 
would occur at these facilities. 

High-Pressure Gas Fills and Processing. 
LANL would handle and process tritium gas in 
quantities of up to 3.53 ounces {100 grams) at 
the WETF approximately 20 times per year. 

Gas Boost System Testing and Development. 
Approximately 15 times per year, LANL would 
conduct gas boost system research, 
development, and testing and gas processing 
operations at WETF involving quantities of up 
to 100 grams of tritium. 
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Cryogenic Separation. At TST A, LANL 
would purify and process tritium gas in 
quantities of up to 7.06 ounces (200 grams) once 
per year using cryogenic separation. 

Diffusion and Membrane Purification. 
LANL would conduct research on tritium 
movement and penetration through materials 
including major experimental efforts 
approximately 2 to 3 times per month. 

Metallurgical and Material Research. LANL 
would also conduct metallurgical and materials 
research involving tritium including research 
and application studies regarding tritium storage 
(same as the No Action Alternative). 

Thin Fllm Loading. In addition, LANL would 
use its thin film loading capability (involving 
chemically bonding tritium to a metallic 
surface) for tritium loading of neutron tube 
targets, processing approximately 800 units per 
year (same as the No Action Alternative). 

Gas Analysis. LANL' s activities to measure 
the composition and quantities of gases used 
would continue in support of tritium operations. 

Calorimetry. LANL' s calorimetry 
measurements (a nondestructive method of 
measuring the amount of tritium in a container) 
would also continue in support of tritium 
operations. 

Solid Material and Container Storage. 
Tritium would continue to be stored on site in 
WETF, TSTA, and TSFF. 

Under all alternatives, LANL would remodel 
Building 16-450 and connect it to WETF in 
support of neutron tube target loading. 

3.3.3 Chemistry and Metallurgy 
Research Building 

The CMR Building is described in chapter 2 
(section 2.2.2.3). Under the Reduced 



Operations Alternative, the following activities 
would occur at this facility. 

Analytical Chemistry. LANL would provide 
sample analysis in support of actinide research 
and processing activities, processing 
approximately 5,200 samples per year(same as 
the No Action Alternative). 

Uranium Processing. LANL would conduct 
activities to recover, process, and store LANL's 
highly enriched uranium inventory over the next 
10 to 15 years. 

Destructive and Non destructive Analysis. Up 
to a total of 10 secondary assemblies (1 per 
year) would be evaluated through destructive 
and nondestructive analysis and disassembly 
(same as the No Action Alternative). 

Nonproliferation Training. Reducing from 
the No Action Alternative level, LANL would 
also conduct some nonproliferation training 
using the same quantities of SNM as under the 
No Action Alternative. 

Actinide Research and Processing. LANL 
would maintain its capabilities for plutonium-
23 8/beryllium and americium-241/beryllium 
neutron source processing, but annual 
throughput would not exceed a total of 
2,000 curies at the CMR Building. In addition, 
up to a total of 1,000 plutonium-238/beryllium 
and neutron sources would be staged in CMR 
Building Wing 9 floor holes. LANL would 
retain its capability for research and 
development activities on spent nuclear fuels. 
Further, LANL would characterize 
approximately 25 samples per year using 
metallurgical microstructural/chemical analysis 
and would conduct compatibility testing of 
actinides and other metals in order to study 
long-term aging and other material effects. 
LANL would also conduct analysis of TRU 
waste disposal related to the validation ofWIPP 
performance assessment models, characterize 
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TRU waste, and analyze gas generation such as 
that which could occur during transportation to 
WIPP. 

Fabrication and Metallography. LANL 
would produce 50 targets per year for 
production ofmolybdenum-99, with each target 
contammg approximately 0.71 ounces 
(20 grams) ofuranium-235. The targets would 
be stored. In addition, LANL would support 
highly enriched uranium processing, research 
and development, pilot operations, and casting 
and fabrication of metal shapes using from 2.2 
to 22 pounds (1 to 10 kilograms) of highly 
enriched uranium in each operation, with an 
annual throughput of approximately 
2,200 pounds (1,000 kilograms) (which would 
remain in the LANL material inventory). 

In addition, the four projects currently in 
development or implementation at the CMR 
Building are included in all alternatives, as 
described under the No Action Alternative, 
section 3 .1.3. 

3.3.4 Pajarito Site (Los Alamos 
Critical Experiments Facility) 

The Pajarito Site is described in chapter 2 
(section 2.2.2.4). Under the Reduced 
Operations Alternative, the following activities 
would occur at this facility. 

Under the Reduced Operations Alternative as 
under the No Action Alternative, LANL would 
continue to conduct experiments and tests in all 
of the areas described in section 2.2.2.4. In 
1997, as with the No Action Alternative, up 
to 570 experimental operations would be 
expected, with a 5 percent annual growth after 
that. LANL would also develop safeguards 
instrumentation and perform research and 
development activities for SNM, light detection 
and ranging experiments, materials processing, 
interrogation techniques, and field systems. 
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3.3.5 Sigma Complex 

The Sigma Complex is described in 
section 2.2.2.5. The Reduced Operations 
Alternative for the Sigma Complex is the same 
as the No Action Alternative, as described in 
section 3 .I. 5. 

3.3.6 Materials Science Laboratory 

The MSL is described in section 2.2.2.6. Under 
the Reduced Operations Alternative, the 
following activities would occur at this facility. 

Materials Processing. LANL would continue 
materials processing research at the MSL; these 
capabilities are: synthesis and processing 
techniques, wet chemistry, thermomechanical 
processing, microwave processing, heavy 
equipment materials, single crystal growth, 
amorphous alloys, and powder processing. 
However, there would be a decrease in the 
number of experiments conducted in these 
research capabilities as compared to the No 
Action Alternative. 

Mechanical Behavior in Extreme 
Environments. LANL would continue 
mechanical testing, dynamic testing, and 
fabrication and assembly research, although 
there would be a decrease in the number of 
experiments conducted, as compared to the No 
Action Alternative. 

Advanced Materials Development. LANL 
would continue research into materials, 
synthesis and characterization, ceramics, and 
superconductors activities, although there 
would be a significant decrease in the number of 
experiments conducted, as compared to the No 
Action Alternative. 

Materials Characterization. LANL would 
also continue two of its materials 
characterization activities (surface science 
chemistry and corrosion characterization), 
although there would be a decrease in the 
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number of experiments conducted, as compared 
to the No Action Alternative. Electron 
microscopy, x-ray, optical metallography, and 
spectroscopy capabilities would be eliminated. 

3.3.7 Target Fabrication Facility 

The TFF is described in chapter 2 
(section 2.2.2. 7). Under the Reduced 
Operations Alternative, the following activities 
would occur at this facility. 

Precision Machining and Target Fabrication. 
LANL would provide targets and specialized 
components for approximately 400 laser and 
high-energy density physics tests per year. 

Polymer Synthesis. LANL would produce 
polymers for targets and specialized 
components for approximately 400 laser and 
high-energy density physics tests per year. 

Chemical and Physical Vapor Deposition. 
LANL would coat targets and specialized 
components for approximately 400 laser and 
high-energy density physics tests per year. 
Support for pit manufacturing operations would 
be the same as under the No Action Alternative. 

3.3.8 Machine Shops 

The Machine Shops are described in 
section 2.2.2.8. Under the Reduced Operations 
Alternative, the following activities would 
occur at these facilities. 

The Machine Shops would provide fabrication 
support for the dynamic experiments program 
and explosive research studies, support up to 30 
hydrodynamic tests annually, manufacture 20 to 
40 joint test assembly sets annually, and provide 
general laboratory fabrication support as 
requested. LANL would also continue its 
fabrication activities using unique and unusual 
materials and provide appropriate dimensional 
inspection of these activities. (These activity 



levels are about the same as under the No Action 
Alternative.) 

3.3.9 High Explosives Processing 
Facilities 

The High Explosives Processing Facilities are 
described in section 2.2.2.9. Under this 
alternative, 19,400 pounds (8,800 kilograms) of 
explosives and 1,150 pounds (520 kilograms) 
of mock explosives would be used annually (as 
an indicator of overall activity levels in this key 
facility). Under the Reduced Operations 
Alternative, the following activities would 
occur at these facilities. 

High Explosives Synthesis and Production. 
LANL would reduce its current level of high 
explosives synthesis and production research 
and development, production of new materials 
and formulation of plastic-bonded explosives 
by approximately 60 percent. Process 
development would decrease from current 
levels, and materials production for research 
and stockpile applications would continue at a 
reduced level (approximately 60 percent of the 
No Action Alternative). 

High Explosives and Plastics Development 
and Characterization. LANL would evaluate 
stockpile returns and decrease efforts in 
development and characterization of new 
plastics and high explosives for stockpile 
improvement. LANL would also conduct 
research into high explosives waste treatment 
methods, with the overall level of effort reduced 
to about 60 percent of the No Action 
Alternative. 

High Explosives and Plastics Fabrication. 
LANL would reduce its traditional stockpile 
surveillance and process development from No 
Action Alternative levels by approximately 
60 percent. Stockpile surveillance fabrication 
for hydrodynamic and environmental testing 
would be reduced to approximately 75 percent 
of the No Action Alternative levels. 
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Test Device Assembly. Operations would be 
the same as the No Action Alternative levels. 
Approximately 30 major hydrodynamic test 
devices would be assembled annually. 

Safety and Mechanical Testing. Safety and 
environmental testing related to stockpile 
assurance would be reduced to approximately 
80 percent of No Action Alternative levels, and 
predictive models would be improved. 
Approximately 12 safety and mechanical tests 
would be conducted annually. 

Research, Development, and Fabrication of 
High-Power Detonators. As with the No 
Action Alternative, LANL would manufacture 
up to 20 major product lines per year and 
support DOE-wide packaging and 
transportation of electro-explosive devices. 

3.3.10 High Explosives Testing 

High explosives testing is described in chapter 2 
(section 2.2.2.10). The Reduced Operations 
Alternative for LANL's high explosives testing 
facilities is the same as the No Action 
Alternative, as described in section 3.1.10. 

3.3.11 Los Alamos Neutron Science 
Center 

The LANSCE is described in section 2.2.2.11. 
Under the Reduced Operations Alternative, the 
following activities would occur at this facility. 

Accelerator Beam Delivery, Maintenance, 
and Development. LANSCE would deliver a 
linear accelerator beam to Areas A, B, and C; 
WNR buildings; the Manuel Lujan Center; 
radiography firing sites; and a new IPF for 
4 months each year (2,600 hours). TheW beam 
current would be 1,000 microamps and the H
beam current would be 200 microamps. The 
beam delivery and support equipment would be 
reconfigured to support new facilities, upgrades, 
and experiments. 
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Under the Reduced Alternative, the LEDA 
would be operated at 12-million electron volts 
to demonstrate the practicality of using 
continuous-wave accelerator beam technology 
to produce tritium, as an alternative to the 
historical use of nuclear reactors. It would 
operate for 2 years, operating up to 
approximately 1,000 hours per year. This 
facility would be constructed as described under 
the No Action Alternative, section 3 .1.11. 

Experimental Area Support. The same 
support activities would continue at the same 
levels as described under the No Action 
Alternative. Remote handling and packaging of 
radioactive wastes at LANSCE would be 
maintained at fiscal year 1994 levels. 

Neutron Research and Technology. LANL 
would conduct 100 to 500 different experiments 
annually, using neutrons from Manuel Lujan 
Center and WNR. LANL would continue to 
support contained weapons-related experiments 
using small to moderate quantities of high 
explosives. These experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 50 per year) 

• Experiments with up to 10 pounds 
(4.54 kilograms) ofhigh explosives and/or 
depleted uranium (up to approximately 15 
per year) 

• Experiments with small quantities of 
actinides, high explosives, and sources (up 
to approximately 20 per year) 

Accelerator-Driven Transmutation 
Technology. LANL would conduct basic 
research using existing LANSCE facilities. 

Subatomic Physics Research. LANL would 
conduct 5 to 10 physics experiments annually at 
the Manuel Lujan Center and WNR and conduct 
proton radiography experiments. Proton 
radiography experiments would include 
contained experiments using small to moderate 
quantities of high explosives, similar to those 
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discussed above under Neutron Research and 
Technology. 

Medical Isotope Production. Up to 
approximately 20 targets per year would be 
irradiated for medical isotope production. 

High-Power Microwaves and Advanced 
Accelerators. Research and development in 
this area would be conducted at reduced levels 
(about 50 percent) as compared to the No Action 
Alternative levels. Microwave chemistry 
research for industrial and environmental 
applications would not be conducted. 

Under all alternatives, the following facilities 
(as described under the No Action Alternative, 
section 3.1.11, and in chapter 2, 
section 2.2.2.11) would be constructed and 
operated (based on previous NEPA reviews): 

• 
• 

• 
• 

LEDA 
Proton radiography and neutron 
spectroscopy facilities 
IPF relocation 
SPSS enhancement 

3.3.12 Health Research Laboratory 

The HRL is described m chapter 2 
(section 2.2.2.12). Under the Reduced 
Operations Alternative, the following activities 
would occur at this facility. 

Genomic Studies. LANL would reduce 
genomic studies at HRL to approximately 
20 percent of the No Action Alternative level. 

Cell Biology. LANL would decrease research 
activities to approximately 30 percent of the No 
Action Alternative level. 

Cytometry. LANL's research utilizing laser 
imaging systems to analyze the structures and 
functions of subcellular systems would be 
reduced to approximately 25 percent of the No 
Action Alternative level. 



DNA Damage and Repair. LANL's research 
using isolated cells to investigate DNA repair 
mechanisms would be reduced to approximately 
30 percent of the No Action Alternative levels. 

Environmental Effects. LANL would conduct 
research that identifies specific changes in DNA 
and proteins in certain microorganisms that 
occur after events in the environment to a level 
approximately 40 percent of than the No Action 
Alternative. 

Structural Cell Biology. LANL would 
conduct research utilizing chemical and 
crystallographic techniques to isolate and 
characterize the three-dimensional shapes and 
properties of DNA and protein molecules to a 
level approximately 20 percent of that under the 
No Action Alternative. 

Neurobiology. LANL's activities m 
neurobiology, conducting research using 
magnetic fields produced in active areas of the 
brain to map human brain locations associated 
with certain sensory and cognitive functions, 
would be the same as that of the No Action 
Alternative. 

In-Vivo Monitoring. LANL would conduct 
500 whole-body scans annually. 

3.3.13 Radiochemistry Facility 

The Radiochemistry Facility is described in 
section 2.2.2.13. As an indicator of overall 
activity levels, these operations would be 
expected to require about 130 FTEs. Under the 
Reduced Operations Alternative, the following 
activities would occur at this facility. 

Radionuclide Transport. LANL would 
conduct 18 to 36 ofthese studies annually. 

Environmental Remediation. Environmental 
remediation activities would be the same as the 
No Action Alternative level of operations. 
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Ultra-Low-Level Measurements. These 
activities would be slightly lower than the No 
Action Alternative level. 

Nuclear/Radiochemistry. These operations 
would be approximately half of the No Action 
Alternative levels. 

Isotope Production. LANL would conduct 
target preparation, irradiation, and processing to 
recover medical and industrial application 
isotopes at a level approximately half that of the 
No Action Alternative. 

Actinideffransuranic Chemistry. LANL also 
would perform radiochemical separations at 
half the No Action Alternative level of 
operations. 

Data Analysis. LANL would reexamine 
archive data and measure nuclear process 
parameters of interest to weapons radiochemists 
at a level slightly lower than the No Action 
Alternative level. 

Inorganic Chemistry. LANL would conduct 
synthesis, catalysis, and actinide chemistry 
activities the same level as the No Action 
Alternative. 

Structural Analysis. LANL would perform 
these activities at the No Action Alternative 
level of operation. 

Sample Counting. LANL's sample counting 
activity would also be the same as the No Action 
Alternative. 

3.3.14 Radioactive Liquid Waste 
Treatment Facility 

The RL WTF is described in chapter 2 
(section 2.2.2.14). Under the Reduced 
Operations Alternative, the following activities 
would occur at this facility. 
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Waste Characterization, Packaging, and 
Labeling. Under the Reduced Operations 
Alternative, as under the No Action Alternative, 
LANL would support, certify, and audit 
generator characterization programs and 
maintain the WAC for the RL WTF. 

Waste Transport, Receipt, and Acceptance. 
LANL would also collect radioactive liquid 
waste from generators and transport it to the 
RLWTF in TA-50. 

Radioactive Liquid Waste Pretreatment. 
LANL would pretreat 158,400 gallons 
(600,000 liters) of RLW per year at TA-21; 
5,280 gallons (20,000 liters) ofRLW per year at 
TA-50; and solidify, characterize, and package 
71 cubic feet (2 cubic meters) of TRU waste 
sludge per year at TA-50. 

Radioactive Liquid Waste Treatment LANL 
would install equipment for nitrate reduction in 
mid 1999, treat 5.28 million gallons (20 million 
liters) of RL W per year; dewater, characterize, 
and package 247 cubic feet (7 cubic meters) of 
LL W sludge per year; and solidify, characterize, 
and package 671 cubic feet (19 cubic meters) of 
TRU waste sludge per year. 

Decontamination Operations. LANL would: 

• Decontaminate personnel respirators for 
reuse (approximately 300 per month). 

• Decontaminate air-proportional probes for 
reuse (approximately 200 per month). 

• Decontaminate vehicles and portable 
instruments for reuse (as required). 

• Decontaminate precious metals for resale 
(acid bath). 

• Decontaminate scrap metals for resale 
(sand blast). 

• Decontaminate 6,700 cubic feet (190 cubic 
meters) of lead for reuse (grit blast). 

Three modifications were recently completed or 
are planned for the RL WTF: an upgrade to the 
influent tank system, installation of a new 
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process for treatment of RL W, and installation 
of additional treatment steps for removal of 
nitrates. These have all been previously 
reviewed under NEP A and are included in all of 
the SWEIS alternatives, as described under the 
No Action Alternative, section 3.1.14 and in 
chapter 2 (section 2.2.2.14). 

3.3.15 Solid Radioactive and 
Chemical Waste Facilities 

The Solid Radioactive and Chemical Waste 
Facilities are described in section 2.2.2.15. 
Under the Reduced Operations Alternative, the 
following activities would occur at these 
facilities. 

Waste Characterization, Packaging, and 
Labeling. Under the Reduced Operations 
Alternative, as under the No Action Alternative, 
LANL would support, certify, and audit 
generator characterization programs and 
maintain the WAC for LANL waste 
management facilities. At the Solid Radioactive 
and Chemical Waste Facilities, LANL would 
characterize 26,800 cubic feet (760 cubic 
meters) of legacy LLMW; characterize 
318,000 cubic feet (9,010 cubic meters) of 
legacy TRU waste; verify characterization data 
at the RANT Facility for unopened containers of 
LL W and TRU waste; maintain the WAC for 
off-site treatment, storage, and disposal 
facilities; and overpack and bulk waste 
containers. 

As under the No Action Alternative, LANL 
would also perform coring and visual inspection 
of a percentage of TRU waste packages, 
ventilate 16,700 drums of TRU waste retrieved 
during the TWISP, and maintain the current 
version of the WIPP WAC and coordinate with 
WIPP operations. 

Compaction. LANL would compact up to 
590,000 cubic feet (16,700 cubic meters) of 
LLW. 



Size Reduction. In addition, 91,800 cubic feet 
(2,600 cubic meters) of TRU waste would be 
reduced in size at the WCRR Facility in TA-50 
and the Drum Preparation Facility in TA-54 
(the same level as under the No Action 
Alternative). 

Waste Transport, Receipt, and Acceptance. 
LANL would collect chemical and mixed 
wastes from LANL generators and transport 
them to TA-54. LANL would ship 31,960 tons 
(29,000 metric tons) of chemical wastes and 
126,000 cubic feet (3,570 cubic meters) of 
LLMW for off-site treatment and disposal in 
accordance with EPA land disposal restrictions. 
In addition, LANL would ship 2,578,000 cubic 
feet (73,030 cubic meters) of LLW for off-site 
disposal. {This corresponds to shipment of 
LANL LLW to an off-site [e.g., regional] 
disposal facility to the extent practicable.) 
Beginning in 1999, 318,000 cubic feet 
(9,010 cubic meters) of legacy TRU waste 
would be shipped to WIPP. LANL would also 
ship 67,100 cubic feet {1,900 cubic meters) of 
TRU waste generated as a result of future 
operations and research to WIPP and 
100,600 cubic feet (2,850 cubic meters) of 
LLMW in environmental restoration soils for 
off-site solidification and disposal. 

Waste Storage. As under the No Action 
Alternative, prior to shipment to off-site 
treatment, storage, and disposal facilities, 
LANL would store chemical and mixed wastes. 
LANL would also store: legacy TRU waste 
until WIPP is opened for disposal; LLMW until 
treatment facilities are available; and LL W 
uranium chips until sufficient quantities were 
accumulated for stabilization campaigns. 

Waste Retrieval. LANL would retrieve 
166,000 cubic feet {4,700 cubic meters) ofTRU 
waste from Pads 1, 2, and 4 by 2004 (same level 
as the No Action Alternative). · 

Other Waste Processing. LANL would 
demonstrate treatment (e.g., electrochemical) of 
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LLMW liquids, land farm oil-contaminated 
soils at Area J, stabilize 14,500 cubic feet 
{410 cubic meters) of uranium chips, and 
provide special case treatment for 23,650 cubic 
feet (670 cubic meters) of TRU waste. These 
activities would be the same as under the No 
Action Alternative. 

Disposal. LANL would dispose of3,530 cubic 
feet (100 cubic meters) of LLW in shafts at 
Area G, 98,800 cubic feet {2,800 cubic meters) 
of LL W and small quantities of radioactively 
contaminated PCBs in disposal cells at Area G 
(this is the LANL LL W for which LANL has a 
unique disposal capability, or for which there is 
no approved transportation configuration), 
approximately 3,530 cubic feet (100 cubic 
meters) of administratively controlled industrial 
solid wastes in cells at Area J annually, and 
nonradiological classified wastes in shafts at 
AreaJ. 

In addition, under all alternatives, LANL would 
construct storage domes for TRU wastes 
recovered from Pads 1, 2, and 4. This is 
described under the No Action Alternative, 
section 3.1.15. 

3.4 GREENER ALTERNATIVE 

The name and general description for this 
alternative were provided by interested citizens 
as a result of the scoping process. The Greener 
Alternative uses existing LANL capabilities 
with an emphasis on basic science, waste 
minimization and treatment, dismantlement of 
nuclear weapons, nonproliferation, and other 
areas of national and international importance. 
Thus, while similar activities may occur under 
both the Expanded Operations and Greener 
Alternatives, the purpose for which the 
activities would be conducted under the Greener 
Alternative would focus on science, waste 
management, and nuclear weapons 
dismantlement. 
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This alternative does not change any LANL 
missions, nor add or eliminate LANL programs 
or projects. This alternative includes increased 
activities and operations in areas of emphasis 
including: neutron science, health and nuclear 
medicines research, basic science research (e.g., 
the fundamental nature of matter), waste 
minimization technologies, environmental 
restoration technologies, nuclear weapons 
dismantlement, international nuclear safety, and 
nonproliferation. These increased activities are 
combined with the Reduced Operations or No 
Action levels of defense mission activities at 
LANL to make up the Greener Alternative. 

Construction projects required for LANL 
support operations are included in the Greener 
Alternative. Construction also may be 
necessary to support consolidation of various 
operations to a reduced "footprint," to optimize 
some facilities for increased levels of 
operations, and/or to mcrease LANL 
capabilities and capacities as required to 
accomplish assigned programs, projects, and 
activities. These construction or upgrade 
activities are identified insofar as they are 
associated with key facilities, as described 
below. 

3.4.1 Plutonium Facility Complex 

The Plutonium Facility Complex (TA-55) is 
described in chapter 2 (section 2.2.2.1). Under 
the Greener Alternative, the following activities 
would occur at this complex. 

Plutonium Stabilization. LANL would 
recover, process, and store its existing 
plutonium residue inventory in 8 years. 

Manufacturing Plutonium Components. As 
with the Reduced Operations Alternative, 
LANL would produce up to 12 plutonium pits 
per year in order to maintain the technical 
capability to understand pit characteristics and 
behavior. In addition, it would fabricate other 
parts and samples for research and development 
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at the same levels as under the No Action 
Alternative. 

Surveillance and Disassembly of Weapons 
Components. LANL would disassemble up to 
65 pits per year (up to 40 pits would be 
destructively examined). Up to 20 pits would be 
nondestructively examined. 

Actinide Materials Science and Processing 
Research and Development. As under the No 
Action Alternative, LANL would continue to 
conduct research on plutonium (and other 
actinide) materials. The types and levels of 
these activities are the same under this 
alternative as under the No Action Alternative. 
LANL would demonstrate the disassembly/ 
conversion of 1 to 2 pits per day (up to 40 pits 
total) using hydride-dehydride processes. 
LANL would expand research in the material 
disposition technologies to support weapon 
disassembly. Up to 5,000 curies of neutron 
sources (plutonium-239/beryllium and 
americium-241/beryllium) and neutron sources 
other than sealed sources would be processed. 
LANL would not process actinides and would 
not use tritium separation, but would retain 
these capabilities. LANL would perform 
decontamination of 10 to 15 uramum 
components per month. 

Research in support of DOE's actinide clean-up 
activities and on actinide processing and waste 
activities at DOE sites would be conducted at 
the same level as the Expanded Operations 
Alternative. In addition, as under the Expanded 
Operations Alternative, LANL would stabilize 
larger quantities of specialty items and residues 
from other DOE sites. As under the No Action 
Alternative, LANL would fabricate and study 
small amounts of nuclear fuels used in terrestrial 
and space reactors; fabricate and study 
prototype fuel for lead test assemblies; and 
analyze samples. As under the Expanded 
Operations Alternative, LANL would develop 
safeguards instrumentation for plutonium assay 
at a level increased from that of the No Action 
Alternative. 



Fabrication of Ceramic-Based Reactor Fuels. 
LANL would make prototype MOX fuel and 
would continue research and development on 
other fuels. 

Plutonium-238 Research, Development, and 
Applications. LANL would process, evaluate, 
and test up to 55 pounds (25 kilograms) of 
plutonium-238 per year in production of 
materials and parts to support space and 
terrestrial uses. In addition, LANL would 
recover, recycle, and blend up to 40 pounds 
(18 kilograms) per year of plutonium-238. 

Storage, Shipping, and Receiving. The NMSF 
is to be renovated to perform as originally 
intended: to serve as a vault for the interim 
storage of up to 7.3 tons (6.6 metric tons) of the 
LANL SNM inventory, mainly plutonium. The 
NMSF renovation is included in all alternatives. 

Under all alternatives, the Plutonium Facility 
would be renovated to ensure the continued 
availability of existing capabilities, as described 
under the No Action Alternative, section 3.1.1. 

It is recognized that projects plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative (as described above), would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.4.2 Tritium Facilities 

The Tritium Facilities are described in chapter 2 
(section 2.2.2.2). Under the Greener 
Alternative, the following activities would 
occur at these facilities. 

High-Pressure Gas Fills and Processing. 
LANL would handle and process tritium gas in 
quantities of up to 3.53 ounces (100 grams) at 
the WETF approximately 20 times per year. 

Gas Boost System Testing and Development. 
Approximately 15 times per year, LANL would 
conduct gas boost system research, 
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development, and testing and gas processing 
operations at WETF involving quantities of up 
to 3.53 ounces (100 grams) of tritium. 

Cyrogenic Separation. At TST A, LANL 
would purify and process tritium gas in 
quantities of up to 7.06 ounces (200 grams) in 
five to six operations per year using cryogenic 
separation for the purpose of alternative energy 
development. 

Diffusion and Membrane Purification. 
LANL would conduct research on tritium 
movement and penetration through materials in 
including major experimental efforts 
approximately six to eight experiments per 
month and continuous use for effluent 
treatment, with a focus on waste reduction. 

Metallurgical and Material Research. LANL 
also would conduct metallurgical and materials 
research involving tritium, including research 
and application studies regarding tritium 
storage. 

Thin Film Loading. In addition, LANL would 
use its thin film loading capability (involving 
chemically bonding tritium to a metallic 
surface) for tritium loading of neutron tube 
targets, processing approximately 800 units per 
year using small quantities of tritium (same as 
the No Action Alternative). 

Gas Analysis. LANL' s activities to measure 
the composition and quantities of gases used 
would increase from the No Action Alternative 
level in support of tritium operations under this 
alternative. 

Calorimetry. LANL's calorimetry 
measurements (a nondestructive method of 
measuring the amount of tritium in a container) 
would increase (as compared to the No Action 
Alternative) under this alternative in support of 
tritium operations. 

Solid Material and Container Storage. 
Tritium would continue to be stored on site in 
WETF, TSTA, and TSFF. 
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Under all alternatives, LANL would remodel 
Building I6-450 and connect it to WETF in 
support of neutron tube target loading. 

3.4.3 Chemistry and Metallurgy 
Research Building 

The CMR Building is described in chapter 2 
(section 2.2.2.3). Under the Greener 
Alternative, the following activities would 
occur at this facility. 

Analytical Chemistry. LANL would provide 
sample analysis in support of actinide research 
and processing activities, processing 
approximately 5,200 samples per year (same as 
the No Action Alternative). 

Uranium Processing. LANL would conduct 
activities to recover, process, and store LANL's 
highly enriched uranium inventory over the next 
8 years (same as the No Action Alternative). 

Destructive and Nondestructive Analysis. Up 
to a total of I 0 secondary assemblies {I per 
year) would be evaluated through destructive 
and nondestructive analysis and disassembly 
(same as the No Action Alternative). 

Nonproliferation Training. LANL would also 
conduct more nonproliferation training using 
quantities of SNM than under the No Action 
Alternative and would possibly use different 
types of SNM in that training. 

Actinide Research and Processing. LANL 
would process up to 5,000 curies of neutron 
sources (both plutonium-238/beryllium and 
americium-24I/beryllium sources) per year and 
would process neutron sources other than sealed 
sources. In addition, up to a total of I,OOO 
plutonium-23 8/beryllium and americium-241/ 
beryllium neutron sources would be staged in 
CMR Building Wing 9 floor holes. LANL 
would begin a research and development effort 
on spent nuclear fuels related to long-term 
storage and would analyze components in spent 
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and partially spent fuels, including research and 
development into monitoring of spent reactor 
fuels. Further, LANL would characterize 
approximately 50 samples per year using 
metallurgical microstructural/chemical analysis 
and would conduct compatibility testing of 
actinides and other metals in order to study 
long-term aging and other material effects. 
LANL would also conduct analysis of TRU 
waste disposal related to the validation ofWIPP 
performance assessment models, characterize 
TRU waste, and analyze gas generation such as 
that which could occur during transportation to 
WIPP. Further, LANL would demonstrate 
decontamination technologies for actinide
contaminated soils and materials and develop an 
actinide precipitation method to reduce mixed 
wastes in LANL effluents. 

Fabrication and Metallography. LANL 
would produce I,080 targets per year for 
production ofmolybdenum-99, with each target 
containing approximately 0.7I ounces 
(20 grams) ofuranium-235. In addition, LANL 
would support highly enriched uranium 
processing research and development pilot 
operations and casting and fabricate metal 
shapes using from 2.2 to 22 pounds {I to 
IO kilograms) of highly enriched uranium in 
each operation, with an annual throughput of 
approximately 2,200 pounds {1,000 kilograms) 
(which would be retained in the LANL material 
inventory). (These activities are at the same 
levels as under the No Action Alternative.) 

In addition, four projects currently in 
development or implementation at the CMR 
Building are included in all alternatives, as 
described under the No Action Alternative 

' section 3.1.3. 

3.4.4 Pajarito Site (Los Alamos 
Critical Experiments Facility) 

The Pajarito Site ts described in chapter 2 
(section 2.2.2.4). Under the Greener 



Alternative, the following activities would 
occur at this facility. 

LANL would continue to conduct experiments 
and tests in all of the areas described in 
section 2.2.2.4. The level of dosimeter 
assessment and calibration, skyshine, and 
vaporization experiments would be the same as 
the No Action Alternative; other experiments 
would increase by about 25 percent over the No 
Action Alternative level (the same as the 
Expanded Operations Alternative). In those 
areas where nuclear criticality experiments 
would increase, the nuclear materials inventory 
would increase by about 20 percent over the 
No Action Alternative level. As under the No 
Action Alternative, LANL would also develop 
safeguards instrumentation and perform 
research and development activities for SNM, 
light detection and ranging experiments, 
materials processing, interrogation techniques, 
and field systems. 

3.4.5 Sigma Complex 

The Sigma Complex is described in 
section 2.2.2.5. Under the Greener Alternative, 
the following activities would occur at this 
complex. 

Research and Development on Materials 
Fabrication, Coating, Joining, and 
Processing. Under the Greener Alternative, as 
under the No Action Alternative, LANL would 
continue to fabricate items from metals, 
ceramics, salts, beryllium, enriched uranium, 
depleted uranium, and other uranium isotope 
mixtures. Activities include casting, forming, 
machining, polishing, coating, and joining. 

Characterization of Materials. LANL would 
also continue research and development 
activities on properties of ceramics, oxides, 
slicides, composites, and high-temperature 
materials; analyze up to 24 tritium reservoirs per 
year; and develop a library of aged non-SNM 
materials from stockpiled weapons and develop 
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techniques to test and predict changes. As under 
the Expanded Operations Alternative, up to 
2,500 non-SNM samples, including uranium, 
would be stored and characterized. 

Fabrication of Metallic and Ceramic Items. 
LANL would (as under the No Action 
Alternative), on an annual basis, fabricate 
stainless steel and beryllium components for 
approximately 50 plutonium pits, 50 to 100 
reservoirs for tritium, components for up to 50 
secondary assemblies (of depleted uranium, 
depleted uranium alloy, enriched uranium, 
deuterium, and lithium), nonnuclear 
components for research and development (30 
major hydrotests and 20 to 40 joint test 
assemblies, beryllium targets, targets and other 
components for accelerator production of 
tritium research, test storage containers for 
nuclear materials stabilization, and nonnuclear 
(stainless steel and beryllium) components for 
up to 20 plutonium pit rebuilds. 

In addition, all of the alternatives include 
construction, renovation, and modification 
projects that are underway and planned in the 
near term for the purpose of maintaining the 
availability and viability of the Sigma Complex, 
as described under the No Action Alternative, 
section 3.1.5. 

It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative (as described above), would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.4.6 Materials Science Laboratory 

The MSL 1s described in chapter 2 
(section 2.2.2.6). Under the Greener 
Alternative, the following activities would 
occur at this facility. 

Materials Processing. LANL would continue 
research at current levels for six of its eight 
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materials processing activities at the MSL; these 
capabilities are: thermomechanical processing, 
microwave processing, heavy equipment 
materials, single crystal growth, amorphous 
alloys, and powder processing. The materials 
synthesis/processing activities would be 
expanded for nonweapons applications and to 
develop environmental and waste management 
technologies; wet chemistry would be expanded 
to develop a remediation chemistry capability. 

Mechanical Behavior in Extreme 
Environments. LANL would continue 
dynamic testing and fabrication and assembly 
research at current levels. Mechanical testing 
would be expanded for nonweapons 
applications. 

Advanced Materials Development. LANL 
would continue activities in materials, synthesis 
and characterization, and ceramics capabilities 
at current levels of research; the research effort 
for high-temperature superconductors would be 
increased from the No Action Alternative level. 

Materials Characterization. LANL would 
also expand activities in the six materials 
characterization areas: surface sc1ence 
chemistry, corrosion characterization, electron 
microscopy, x-ray, optical metallography, and 
spectroscopy. Research into environmental 
corrosives would also be conducted. 

3.4.7 Target Fabrication Facility 

The Target Fabrication Facility is described in 
section 2.2.2. 7. Under the Greener Alternative, 
the following activities would occur at this 
facility. (These are the same as the No Action 
Alternative levels.) 

Precision Machining and Target Fabrication. 
LANL would provide targets and specialized 
components for approximately 1,200 laser and 
physics tests per year, including a 10 percent 
annual growth in operations for the next 
10 years. 
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Polymer Synthesis. LANL would produce 
polymers for targets and specialized 
components for approximately 1,200 laser and 
physics tests per year, including a 10 percent 
annual growth in operations for the next 
10 years. Other activities at this facility would 
be redirected to advanced materials research 
and manufacturing, waste treatment, energy 
technologies, and environmental restoration 
technology, with the potential for a moderate 
increase in operations. 

Chemical and Physical Vapor Deposition. 
LANL would coat targets and specialized 
components for approximately 1,200 laser and 
physics tests per year, including a 10 percent 
annual growth in operations for the next 
10 years. Other activities at this facility would 
be redirected to advanced materials research 
and manufacturing, waste treatment, energy 
technologies, and environmental restoration 
technology, with the potential for a moderate 
increase in operations. Support for pit 
manufacturing operations would be the same as 
under the No Action Alternative. 

3.4.8 Machine Shops 

The Machine Shops are described in chapter 2 
(section 2.2.2.8). Under the Greener 
Alternative, the following activities would 
occur at this facility. (These are at the same 
levels as under the No Action Alternative.) 

The Machine Shops would provide fabrication 
support for the dynamic experiments program 
and explosive research studies, support up to 30 
hydrodynamic tests annually, manufacture 20 to 
40 joint test assembly sets annually, and provide 
general laboratory fabrication support as 
requested. LANL would also continue its 
fabrication activities using unique and unusual 
materials and provide appropriate dimensional 
inspection of these activities. 



3.4.9 High Explosives Processing 
Facilities 

The High Explosives Processing Facilities are 
described in section 2.2.2.9. Under this 
alternative, 19,400 pounds (8,800 kilograms) of 
explosives and 1,150 pounds (520 kilograms) of 
mock explosives would be used annually (as an 
indicator of overall activity levels in this key 
facility). Under the Greener Alternative, the 
following activities would occur at these 
facilities. 

High Explosives Synthesis and Production. 
Under the Greener Alternative, as under the 
Reduced Operations Alternative, LANL would 
reduce its current level of high explosives 
synthesis and production research and 
development, production of new materials and 
formulation of plastic-bonded explosives 
by approximately 60 percent. Process 
development would decrease over current levels 
and materials and components for directed 
stockpile production would be produced at a 
reduced level (approximately 60 percent of the 
No Action Alternative). 

High Explosives and Plastics Development 
and Characterization. LANL would evaluate 
stockpile returns and decrease efforts in 
development and characterization of new 
plastics and high explosives for stockpile 
improvement. LANL would also conduct 
research into high explosives waste treatment 
methods, with the overall level of effort reduced 
to about 60 percent of the No Action 
Alternative. 

High Explosives and Plastics Fabrication. 
LANL would reduce its traditional stockpile 
surveillance and process development over No 
Action Alternative levels by approximately 
60 percent. Stockpile surveillance fabrication 
for hydrodynamic and environmental testing 
would be reduced to approximately 75 percent 
of the No Action Alternative. 
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Test Device Assembly. Operations would be 
increased over current levels to support 
stockpile related hydrodynamic tests, joint test 
assemblies, environmental and safety tests, and 
slightly increased research and development 
activities. Approximately 30 major 
hydrodynamic test devices would be assembled 
annually. 

Safety and Mechanical Testing. As under the 
Reduced Operations Alternative, safety and 
environmental testing related to stockpile 
assurance would be reduced to approximately 
80 percent ofNo Action Alternative levels and 
predictive models would be improved. 
Approximately 12 safety and mechanical tests 
would be conducted annually. 

Research, Development, and Fabrication of 
High-Power Detonators. As under the No 
Action Alternative, LANL would increase 
efforts to support SSM activities, manufacture 
up to 20 major product lines per year, and 
support DOE-wide packaging and 
transportation of electro-explosive devices. 

3.4.10 High Explosives Testing 

High explosives testing is described in chapter 2 
(section 2.2.2.1 0). The Greener Alternative for 
LANL's high explosives testing facilities is the 
same as the No Action Alternative 

' section 3.1.10. 

3.4.11 Los Alamos Neutron Science 
Center 

LANSCE is described in section 2.2.2.11. 
Under the Greener Alternative, the following 
activities would occur at this facility. 

Accelerator Beam Delivery, Maintenance, 
and Development. LANSCE would deliver a 
linear accelerator beam to Areas A, B, and C; 
the WNR buildings; the Manuel Lujan Center; 
the dynamic test facility; and a new lPF for 
10 months each.year (6,400 hours). TheW 
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beam current would be 1,250 microamps and 
the H- beam current would be 200 microamps. 
The beam delivery and support equipment 
would be reconfigured to support new facilities, 
upgrades, and experiments. 

A 40-million electron volt LEDA would be built 
and operated in an extstmg facility 
(TA-53-365) for 10 to 15 years, operating up to 
approximately 6,600 hours per year. This 
facility would be constructed and operated as 
described under the Expanded Operations 
Alternative, section 3 .1.11. 

Experimental Area Support. Support 
activities would continue, consistent with the 
levels of operation under this alternative. 
Remote handling and packaging of radioactive 
materials and wastes at LANSCE would 
increase to handle waste generation that results 
from the facility construction and modifications 
at LANSCE for LPSS and for the 
decontamination of Area A East under this 
alternative. 

Neutron Research and Technology. LANL 
would conduct 1,000 to 2,000 different 
experiments annually, using neutrons from the 
Manuel Lujan Center, WNR, and the LPSS. 
LANL would construct and operate the LPSS as 
described under the Expanded Operations 
Alternative, section 3.2.11. 

LANL also would continue to support contained 
weapons-related experiments using small to 
moderate quantities of high explosives. These 
experiments would include: 

• Experiments with nonhazardous materials 
and small quantities of high explosives (up 
to approximately 100 per year) 

• Experiments with up to 10 pounds 
(4.54 kilograms) of high explosives and/or 
depleted uranium (up to approximately 30 
per year) 

• Experiments with small quantities of 
actinides, high explosives, and sources (up 
to approximately 40 per year) 
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• Shockwave experiments involving small 
amounts, up to nominally 0.18 ounce 
(5 grams), of plutonium 

Accelerator-Driven Transmutation 
Technology. LANL would conduct lead target 
tests for 2 years at the Area A beam stop; 
construct and operate the 1-megawatt, and then 
the 5-megawatt target/blanket experiments, as 
described under the Expanded Operations 
Alternative, section 3 .2.11. 

Subatomic Physics Research. LANL would 
conduct 5 to 10 physics experiments annually at 
Manuel Lujan Center, WNR, and LPSS and 
conduct proton radiography experiments. 
Proton radiography experiments would include 
contained experiments using small to moderate 
quantities of high explosives, similar to those 
described above under Neutron Research and 
Technology. 

Medical Isotope Production. Up to 
approximately 50 targets per year would be 
irradiated for medical isotope production and 
exotic and neutron rich/deficient isotopes would 
be produced. LANL would also construct and 
operate the Exotic Isotope Production Facility 
as described under the Expanded Operations 
Alternative, section 3 .2.11. 

LANL would decontaminate Area A East as 
described under the Expanded Operations 
Alternative, section 3.2.11. 

High-Power Microwave and Advanced 
Accelerators. Research and development in 
this area would be conducted at the same levels 
described under the No Action Alternative. 

Under all alternatives, the following facilities 
(as described under the No Action Alternative, 
section 3 .1.11 and in chapter 2, section 2.2.2.11) 
would be constructed and operated (based on 
previous NEPA reviews): 

• LEDA 



• Proton radiography and neutron 
spectroscopy facilities 

• IPF relocation 
• SPSS enhancement 

It is recognized that project plans change over 
time. If this alternative is selected, the 
construction projects proposed under this 
alternative (as described above}, would be 
reviewed prior to construction to determine 
whether additional NEP A analysis is required. 

3.4.12 Health Research Laboratory 

The HRL is described m chapter 2 
(section 2.2.2.12}. With one exception, 
activities at HRL under the Greener Alternative 
would be the same as those described for the 
Expanded Operations Alternative in 
section 3.2.12. LANL's neurobiology research, 
using magnetic fields produced in active areas 
of the brain to map human brain locations 
associated with certain sensory and cognitive 
functions, would be increased to twice the level 
of the No Action Alternative. 

3.4.13 Radiochemistry Facility 

The Radiochemistry Facility is described in 
section 2.2.2.13. As an indicator of overall 
activity levels, these operations would be 
expected to require about 250 FTEs. Under the 
Greener Alternative, the following activities 
would occur at this facility. 

Radionuclide Transport. Under the Greener 
Alternative, as under the Expanded Operations 
Alternative, LANL would conduct 80 to 160 of 
these studies annually, but the studies would 
support environmental remediation. 

Environmental Remediation. Environmental 
remediation activities would be the same as the 
Expanded Operations Alternative 
(approximately double the No Action 
Alternative level of operations). 
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Ultra-Low-Level Measurements. These 
activities would also be at the same levels as the 
Expanded Operations Alternative (about double 
the No Action Alternative level). 

Nuclear/Radiochemistry. These operations 
would be approximately the same as the No 
Action Alternative overall levels; however, 
weapons work would be reduced by half, and 
nonweapons work would be increased by 
10 percent. 

Isotope Production. LANL would conduct 
target preparation, irradiation, and processing to 
recover medical and industrial application 
isotopes at the same level as the No Action 
Alternative. 

Actinide!fransuranic Chemistry. LANL also 
would perform radiochemical separations at the 
No Action Alternative level of operations; 
however, these activities would support 
nonweapons programs. 

Data Analysis. LANL would re-examine 
archive data and measure nuclear process 
parameters of interest to weapons radiochemists 
at a level slightly lower than the No Action 
Alternative level (same as under the Reduced 
Operations Alternative). 

Inorganic Chemistry. LANL would conduct 
synthesis, catalysis, and actinide chemistry 
activities at a level approximately 50 percent 
higher than that of the No Action Alternative. 

Structural Analysis. As under the Expanded 
Operations Alternative, LANL would perform 
these activities at approximately twice the No 
Action Alternative level of operation. 

Sample Counting. LANL's sample counting 
activity to measure the quantity of radioactivity 
in samples using alpha, beta, and gamma ray 
counting systems would be the same as the No 
Action Alternative. 
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3.4.14 Radioactive Liquid Waste 
Treatment Facility 

The RL WTF is described in chapter 2 
(section 2.2.2.14). Under the Greener 
Alternative, the following activities would 
occur at this facility. 

Waste Characterization, Packaging, and 
Labeling. Under the Greener Alternative, as 
under the No Action Alternative, LANL would 
support, certify, and audit generator 
characterization programs and maintain the 
WAC for the RL WTF. 

Waste Transport, Receipt, and Acceptance. 
LANL would also collect radioactive liquid 
waste from generators and transport it to the 
RLWTF in TA-50. 

Radioactive Liquid Waste Pretreatment. 
LANL would pretreat 185,000 gallons 
(700,000 liters) of RLW per year at TA-21; 
6,600 gallons (25,000 liters) ofRLW per year at 
TA-50; and solidify, characterize, and package 
71 cubic feet (2 cubic meters) of TRU waste 
sludge per year at TA-50. 

Radioactive Liquid Waste Treatment. LANL 
would install equipment for nitrate reduction in 
mid 1999, treat 6.6 million gallons (25 million 
liters) of RL W per year; dewater, characterize, 
and package 247 cubic feet (7 cubic meters) of 
LL W sludge per year; and solidify, characterize, 
and package 812 cubic feet (23 cubic meters) of 
TRU waste sludge per year. This would be the 
same level of operations as the No Action 
Alternative. 

Decontamination Operations. The 
decontamination operations at RL WTF under 
the Greener Alternative would be the same as 
those under theN o Action Alternative described 
in section 3.1.14. 

Three modifications were recently completed or 
are planned for the RL W'IF: an upgrade to the 
influent tank system, installation of a new 
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process for treatment of RLW, and installation 
of additional treatment steps for removal of 
nitrates. These have all been previously 
reviewed under NEP A and are included in all of 
the SWEIS alternatives, as described under the 
No Action Alternative, section 3 .1.14 and in 
section 2.2.2.14. 

3.4.15 Solid Radioactive and 
Chemical Waste Facilities 

The Solid Radioactive and Chemical Waste 
Facilities are described in section 2.2.2.15. 
Under the Greener Alternative, the following 
activities would occur at these facilities. 

Waste Characterization, Packaging, and 
Labeling. Under the Greener Alternative as 

' under the No Action Alternative, LANL would 
support, certify, and audit generator 
characterization programs and maintain the 
WAC for LANL waste management facilities. 
At the Solid Radioactive and Chemical Waste 
Facilities, LANL would characterize 
26,800 cubic feet (760 cubic meters) oflegacy 
LLMW; characterize 318,000 cubic feet 
(9,010 cubic meters) of legacy TRU waste; 
verify characterization data at the RANT 
Facility for unopened containers of LLW and 
TRU waste; maintain the WAC for off-site 
treatment, storage, and disposal facilities; and 
overpack and bulk waste containers. 

As under the No Action Alternative LANL 
' would also perform coring and visual inspection 

of a percentage of TRU waste packages, 
ventilate 16,700 drums ofTRU waste retrieved 
during the TWISP, and maintain the current 
version of the WIPP WAC and coordinate with 
WIPP operations. 

Compaction. LANL would compact up to 
706,000 cubic feet (20,000 cubic meters) of 
LLW. 

Size Reduction. In addition, 91,800 cubic feet 
(2,600 cubic meters) of TRU waste would be 
reduced in size at the WCRR Facility in TA-50 



and the Drum Preparation Facility in TA-54 
(the same level as under the No Action 
Alternative). 

Waste Transport, Receipt, and Acceptance. 
LANL would collect chemical and mixed 
wastes from LANL generators and transport 
them to TA-54. LANL would ship 32,000 tons 
(29,000 metric tons) of chemical wastes and 
127,400 cubic feet (3,610 cubic meters) of 
LLMW for off-site treatment and disposal is 
accordance with EPA land disposal restrictions. 
In addition, LANL would ship 2,587,500 cubic 
feet (73,300 cubic meters) ofLLW for off-site 
disposal. (This corresponds to shipment of 
LANL LLW to an off-site [e.g., regional] 
disposal facility to the extent practicable.) 
Beginning in 1999, 318,000 cubic feet (9,010 
cubic meters) of legacy TRU waste would be 
shipped to WIPP. LANL would also ship 
87,900 cubic feet (2,490 cubic meters) of TRU 
waste generated as a result of future operations 
and research to WIPP and 100,600 cubic feet 
(2,850 cubic meters) of LLMW m 
environmental restoration soils for off-site 
solidification and disposal. 

Waste Storage. As under the No Action 
Alternative, prior to shipment to off-site 
treatment, storage, and disposal facilities, 
LANL would store chemical and mixed wastes. 
LANL would also store: legacy TRU waste 
until WIPP is opened for disposal; LLMW until 
treatment facilities are available; and LL W 
uranium chips until sufficient quantities were 
accumulated for stabilization campaigns. 

Waste Retrieval. LANL would retrieve 
165,900 cubic feet (4,700 cubic meters) ofTRU 
waste from Pads 1, 2, and 4 by 2004 (same level 
as the No Action Alternative). 

Other Waste Processing. LANL would 
demonstrate treatment (e.g., electrochemical) of 
LLMW liquids, land farm oil-contaminated 
soils at Area J, stabilize 14,500 cubic feet 
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(410 cubic meters) of uranium chips, and 
provide special case treatment for 23,650 cubic 
feet (670 cubic meters) of TRU waste. These 
activities would be the same as under the No 
Action Alternative. 

Disposal. LANL would dispose of 
14,500 cubic feet (410 cubic meters) ofLLW in 
shafts at Area G, 423,600 cubic feet 
(12,000 cubic meters) of LLW and small 
quantities of radioactively contaminated PCBs 
in disposal cells at Area G (this is the LANL 
LLW for which LANL has a unique disposal 
capability, or for which there is no approved 
transportation configuration), approximately 
3,530 cubic feet (100 cubic meters) of 
administratively controlled industrial solid 
wastes in cells at Area J annually, and 
nonradiological classified wastes in shafts at 
AreaJ. 

In addition, under all alternatives, LANL would 
construct storage domes for TRU wastes 
recovered from Pads 1, 2, and 4. This is 
described under the No Action Alternative, 
section 3.1.15. 

3.5 ALTERNATIVES CONSIDERED 

BUT NOT ANALYZED IN DETAIL 

IN THE SWEIS 

Comments received during prescoping and 
scoping were carefully considered by DOE. 
Several alternatives identified during scoping 
were examined by DOE but determined to be 
unreasonable because they could not be 
implemented within the 1 0-year time frame of 
the SWEIS analysis, or because they would not 
allow DOE to meet its core mission 
requirements. (LANL's support for DOE 
missions is described in chapter 1 [section 1.1 ].) 
These alternatives include: decommissioning of 
LANL, conversion to nondefense activities, 
privatization, and operating LANL exclusively 
as a National Environmental Research Park. 
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3.5.1 Decontamination and 
Decommissioning LANL 

Under this alternative, LANL operations would 
be phased out and all facilities of LANL 
decontaminated and decommissioned as soon as 
practicable. The site is a government 
reservation, and therefore, would be transferred 
by the DOE property disposition process 
following decommissioning. 

This alternative is not considered in detail in the 
SWEIS because it is unreasonable in the 
foreseeable future under the terms of the 
National Defense Authorization Act of 1994 
[Public Law (PL) 103-160] and presiden~al 
policy guidance on the future of the laboratones 
(DOE 1995a). Under this act, as well as 
national security policy, the maintenance of a 
safe and reliable nuclear weapons stockpile will 
remain a cornerstone of the U.S. nuclear 
deterrent for the foreseeable future and the 
continued vitality of all three DOE weapons 
laboratories (LANL, Lawrence Livermore 
National Laboratory, and Sandia National 
Laboratories) is essential to ensuring national 
security. Core intellectual and technical 
competencies and the facility capabilities and 
capacities housed in these weapons laborato?es 
are essential to meeting DOE's techmcal 
responsibilities for development and 
maintenance of the U.S. nuclear weapon 
stockpile. 

There is a clear national security requirement 
for continued operation of LANL for stockpile 
stewardship and management based on 
PL I 03-160 and other statutes, the DoD 
Nuclear Posture Review, Presidential Decision 
Directives, and the Nuclear Weapon Stockpile 
Memorandum. It is also not economically 
feasible for certain specific work activities 
conducted at LANL to be reassigned to other 
DOE laboratories (see PL 103-160 and 
DOE 1996a, Volume I, Sections 2.2 and 23). 

Therefore, because the continued operation of 
LANL is essential to DOE implementation of 
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PL 103-160 and other statutes, as well as the 
Presidential Decision Directives and for U.S. 
compliance with treaties (including the first 
Strategic Arms Reduction Treaty [START I], 
START II, Nuclear Nonproliferation Treaty, 
and the Proposed comprehensive Test Ban 
Treaty), as well as extensive congressio~al 
guidance and national security . pol~cy 
implementation documents, decontammat10n 
and decommissioning ofLANL is not a feasible 
alternative and is not considered in detail in the 
SWEIS. 

3.5.2 Elimination of All Weapons
Related Work (Including 
Stockpile Stewardship and 
Management) from 
Continued Operation of 
LANL 

Under this alternative, operations at LANL 
would continue, but all weapons work except 
currently authorized pit disassembly, 
stabilization, and storage would cease. This 
alternative is unreasonable because it would not 
allow DOE to meet its mission requirements 
under the terms of the Atomic Energy Act of 
1954 (42 U.S. C. §2011). This alternative is also 
unreasonable because of the unique expertise, 
capabilities, and responsibilities of DOE 
assigned under the National Defense 
Authorization Act of 1994 (PL 103-160) as well 
as other acts and the 1995 presidential decision 
that declares that all three weapons laboratories 
are essential to meeting national security 
requirements (DOE 1995a). In fact, because of 
the proposed Comprehensive Test Ban Treaty 
and the moratorium on nuclear testing, the 
importance of operations at LANL supporting 
weapons safety and reliability has increased. 
LANL is the laboratory responsible for the 
design of the majority of nuclear weapons that 
are expected to continue to comprise the U.S. 
stockpile under the arms control agreements and 
treaties. With no new design weapons being 
produced, the U.S. will experience an 



increasingly aging nuclear stockpile. The 
average age of a stockpile weapon is currently 
13 years. By the year 2005, the average age will 
be 20 years, which is the design basis for these 
weapons. The oldest weapons will be about 
3 5 years old at that time. LANL is responsible 
for the safety and reliability of a substantial 
number of the weapons in the enduring 
stockpile. 

The confidence in the performance of the 
nuclear explosives package has traditionally 
been based on underground nuclear detonation 
test data, aboveground experiments, computer 
simulations, surveillance data, and technical 
judgment. In a future without additional 
underground testing, the capabilities of LANL 
must be increasingly employed to assess and 
solve stockpile problems. The ability to assess 
nuclear components is more difficult without 
underground testing and with limited "aging" 
data; therefore, new facilities such as the 
DARHT Facility are critical to stockpile 
assurance (DOE 1995c ). Repairs and 
replacements that are "certified" (that is, the 
weapon is assured to continue to be safe and 
reliable) will be needed to support even the most 
minimal stockpile projections (DOE 1996a, 
Volume I, Section 2.3.4). DOE must rely on 
improved experimental capabilities coupled 
with improved computational capability to 
address safety and reliance questions 
concerning the stockpile. These techniques are 
also essential to the nonproliferation, recovery, 
and disassembly of weapons and weapons 
components from outside the U.S. 

For the foreseeable future, it is not reasonable to 
pursue a course that would eliminate weapons 
research and development, surveillance, 
computational analyses, components 
manufacturing, and experimentation from being 
undertaken at LANL because it would be 
counter to national security policy and 
congressional guidance. Further, moving 
these capabilities elsewhere would require 
expenditures that are unreasonable and 
significantly increase the risk of continued 
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stockpile safety and reliability during the 
lengthy period required for relocation. (In any 
case, such a relocation could not reasonably be 
completed in the next 10 years.) Therefore, this 
alternative has been eliminated from further 
consideration in the SWEIS. 

3.5.3 Operating LANL Exclusively 
as a National Environmental 
Research Park 

In August 1977, LANL was dedicated as a 
National Environmental Research Park 
(NERP), a program managed by DOE in 
response to congressional legislation to set aside 
land for ecosystem preservation and study. In 
addition to LANL, six other NERPs are located 
at DOE sites and associated with national 
laboratories. The ultimate goal of programs 
associated with LANL is to encourage 
environmental research that will contribute to 
understanding how people can best live in 
balance with nature while enjoying the benefits 
of technology. Recent research at the NERP 
emphasizes understanding the fundamental 
processes governing the interaction of 
ecosystems and the hydrologic cycle on the 
Pajarito Plateau. The NERP remains a LANL 
program in accordance with legislation, but it 
was not intended to eliminate or to add missions 
or operations at a site .. 

An alternative to operate LANL exclusively as 
a NERP is not analyzed in the SWEIS because 
it is unfeasible in the foreseeable future and is 
not consistent with national security policy and 
LANL mission element assignments (chapter 1, 
section 1.1 ). DOE solicited potential new 
NERP projects during the seeping for the 
SWEIS. No specific projects were proposed by 
commentors as additional NERP projects for 
analysis in the SWEIS. Some activities that are 
closely related to the use of the LANL site as a 
NERP address DOE responsibilities as the 
Natural Resources Trustee. The Natural 
Resources Management Plan, initiated in part as 
a result of the SWEIS process, is being prepared 
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to determine existing conditions management 
measures at LANL within the context of the 
Pajarito Plateau ecosystem (chapter 4, 
section 4.5.1.6). 

3.5.4 Privatizing the Operations of 
LANL 

Regardless of who operates LANL, the risks and 
potential consequences are functions of the 
specific activities assigned to LANL and the 
facilities, equipment, and procedures used to 
implement them. These facilities, equipment, 
and procedures would not be expected to change 
due to actions such as privatization. Therefore, 
this alternative is indistinct from the alternatives 
presented in sections 3.1 through 3.4. 

There are restrictions on DOE privatization 
possibilities imposed under the terms of the 
Atomic Energy Act of 1954 (42 U.S.C. §2015). 
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Section 2015 governs the transfer of property 
and limits what DOE can do with real 
properties. Four subchapters govern what can 
be done with respect to government 
responsibilities over materials; Subchapter IV: 
Production of Special Nuclear Material; 
Chapter V: Special Nuclear Material; 
Subchapter VI: Source Material; and 
Subchapter VTI: By-Product Materials. 
Furthermore, access to restricted data remains a 
responsibility of DOE (Subchapter XI). 

For these reasons, this alternative was 
considered unreasonable and not considered in 
detail in the SWEIS. However, the risks posed 
by this alternative are not distinctly different 
from those of the No Action Alternative; the 
reader is referred to the description and 
consequences of that alternative. 



3.6 COMPARISON OF POTENTIAL 

CONSEQUENCES AMONG 

ALTERNATIVES FOR CONTINUED 

OPERATION OF LANL 

This section consists of four parts. The first part 
presents a summary of the differences across the 
SWEIS alternatives. The second part presents a 
summary comparison of the potential 
consequences of the four alternatives for 
continued operations of LANL. The detailed 
presentation of potential consequences of the 
four SWEIS alternatives is included in 
chapter 5. The third part presents a comparison 
of the potential consequences (of both 
construction and operations) of the alternatives 
for two specific projects, the Expansion of the 
TA-54/Area G Low-Level Waste Disposal 
Area and the Enhancement of Plutonium Pit 
Manufacturing. Details on the alternatives for 
siting and construction for these projects may be 
found in volume II of this SWEIS. The 
construction and operations for these projects 
are included in the SWEIS Expanded 
Operations Alternative, while the SWEIS No 
Action Alternative includes the alternative of 
not undertaking the construction (and 
maintaining operations at the level currently 
planned) for each of these projects. The fourth 
part summarizes the ER Project impacts and 
benefits; environmental restoration activities do 
not change across the SWEIS alternatives. 

3.6.1 Summary of Differences in 
Activities Among the SWEIS 
Alternatives 

The SWEIS alternatives for the continued 
operations of LANL are described in more 
detail in sections 3.1 through 3.4. The 
differences in activities at LANL among the 
alternatives are within the 15 SWEIS key 
facilities (each of which is described in 
chapter 2, section 2.2.2). Tables 3.6.1-1 
through 3.6.1-30 (provided at the end of this 
chapter) summarize these differences. These 
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tables are of two types and are intended to be 
complementary: (1) the Alternatives for 
Continued Operations tables reflect the 
activities (significant "markers" are reflected in 
the table; more complete descriptions are 
provided in sections 2.2, 3.1, 3.2, 3.3, and 3.4) 
within each of the key facilities and how these 
activities change across the SWEIS alternatives 
(the activity names on these tables match the 
capabilities discussed for each key facility in 
sections 2.2, 3.1, 3.2, 3.3, and 3.4); and (2) the 
Parameter Differences Among Alternatives for 
Continued Operations tables reflect facility
level emissions, waste generation, and other 
measures that are intended to clarify what the 
activity-by-activity descriptions mean (in total) 
for each SWEIS key facility. Table 3.6.1-31 is 
a parameter table for the LANL activities other 
than those at the key facilities. (These activities 
do not vary by alternative.) 

3.6.2 Consequences of SWEIS 
Alternatives 

Site-wide environmental consequences are 
summarized in two tables. Table 3.6.2-1 
(provided at the end of this chapter) summarizes 
the potential consequences of normal operations 
of LANL under the four alternatives. 
Table 3.6.2-2 addresses the potential 
consequences of a range of transportation and 
operational accidents possible at LANL, 
including beyond design basis accidents. 
Accidents evaluated include: natural 
phenomena, process accidents, and accidents 
resulting from external human activities (such 
as airplane crashes and transportation 
accidents). 

The major contributors to environmental 
impacts of operating LANL are wastewater 
discharges and radioactive air emissions. 

• Historic discharges to Mortandad Canyon 
from the RLWFf have resulted in above 
background residual radionuclide 
(americium, plutonium, strontium-90, and 
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cesium-137) concentrations as well as 
nitrates in alluvial groundwater and 
sediments. 

• Plutonium deposits have been detected 
along the Rio Grande between Otowi and 
Cochiti Lake. 

• The principal contributors to radioactive air 
emissions have been and continue to be the 
Los Alamos Neutron Science Center and 
high explosives testing activities. 

In addition, trace amounts of tritium have been 
detected in some samples from the main aquifer. 
(Isolated results have indicated the presence of 
other radionuclides. However, results have not 
been duplicated in previous or subsequent 
samples, making these results suspect.) 

The analysis in the SWEIS indicates that there 
would be very little difference in the 
environmental impacts among the SWEIS 
alternatives analyzed. The major discriminators 
among alternatives would be collective worker 
risk due to radiation exposure, socioeconomic 
effects due to LANL employment changes, and 
electrical power demand. The lack of notable 
differences arises from a number of factors. 
First, because there were very few specific new 
proposals of significant size, the alternatives 
describe a range of minimum to maximum 
operations within the constraints of existing 
facilities. Second, the lower limit for minimum 
operations in the major nuclear facilities is set 
by previous decisions (including those based on 
the SSM PElS) regarding the assignment of 
mission and program elements. Third, when 
effects are not large to start with, the changes in 
resource parameters that arise from projected 
operations under the alternatives also do not 
result in large effects. 

Often, there are no differences between accident 
impacts among the alternatives, largely as a 
result of conservative approaches used in 
accident frequency and public consequence. 
The inventories used in the analyses are 
typically those of permitted or administrative 
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limits (i.e., controls on the maximum amounts 
of material that can be processed at one time 
and/or in storage), ratherthan operational values 
(i.e., the actual amount of material needed to 
perform the task). The operational values would 
be more likely to change among the alternatives. 
The administrative limits or inventories are 
selected so that the analyses are sufficiently 
conservative and bounding to cover maximum 
possible operational values. The accident 
frequencies depend upon the accident initiators, 
such as an aircraft crash, earthquake, or wildfire. 
These particular initiators are independent of 
the operations and of inventory; therefore, the 
frequency or likelihood of such an event 
remains constant among the alternatives. In the 
few cases of accidents in which the frequency 
depends upon operations, the variation in 
frequency among the alternatives does not 
necessarily translate into a significant change in 
the risk of an environmental release to the public 
because the value of a release is very small. 
Likewise, the risk to workers is affected by the 
change in frequency of the operations; but, the 
consequence of a single accident remains the 
same. The following information highlights the 
similarities and differences between the 
consequences of alternatives. 

3.6.2.1 Land Resources 

There is little difference in the impacts to land 
resources between the No Action, Reduced 
Operations, and the Greener Alternatives. 
Differences among the alternatives are 
primarily associated with operations in existing 
facilities and very little new development is 
planned. Therefore, these impacts are 
essentially the same as currently experienced. 
The Expanded Operations Alternative has very 
similar land resources impacts to those of the 
other three alternatives, with the principal 
differences being attributable to the visual 
impacts of lighting along the proposed 
transportation corridor (a mitigation measure 
intended to reduce the number of road closures 
and the accident risk associated with 



transportation under this alternative) and the 
noise and vibration associated with increased 
frequency of high explosives testing (as 
compared to the other three alternatives). 

3.6.2.2 Geology, Geological 
Conditions, and Soils 

There is little difference in the impacts to these 
resources across the alternatives. Wastewater 
discharge volumes with associated 
contaminants do change across the alternatives, 
but not to a degree noticeable in terms of 
impacts (such as causing soil erosion, for 
example). Under all of the alternatives, small 
quantities (as compared to existing conditions) 
of contaminants would be deposited in soils due 

1 to continued LANL operations and the ER 
Project would continue to remove existing 
contaminants at sites to be remediated. 

Geological mapping and fault trenching studies 
at LANL are currently underway or recently 
completed to better define the rates of fault 
movement, specifically for the Pajarito Fault, 
and the location and possible southern 
termination of the Rendija Canyon Fault. 
Appendix I (in volume III) of the SWEIS 
presents a detailed status of the ongoing and 
recently completed seismic hazard studies, as 
well as the implications of these studies for 
LANL and DOE. That report indicates that slip 
rates (recurrence intervals for earthquakes) are 
within the parameters assumed in the 1995 
seismic hazards study at LANL (chapter 4, 
section 4.2.2.2}. 

3.6.2.3 Water Resources 

Water demand under all alternatives 
(section 3.6.2.9, below) is within existing DOE 
rights to water, and would result in average 
drops of 10 to 15 feet (3.1 to 4.6 meters) in the 
water levels in DOE well fields over the next 
10 years. Except for cooling water used for the 
TA-53 accelerator facilities, there are not 
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predominant industrial water users at LANL. 
Usage, therefore, will remain within a fairly 
tight range among the alternatives. The related 
aspect of wastewater discharges is also within a 
narrow range for that reason. Outfall flows 
range from 218 to 278 million gallons (825 to 
1,052 million liters) per year across the 
alternatives, and these flows are not expected to 
result in substantial changes to existing surface 
or groundwater quantities. Outfall flows are not 
expected to result in substantial surface 
contaminant transport under any of the 
alternatives. Although mechanisms for 
recharge to groundwater are highly uncertain, it 
is possible that discharges under any of the 
alternatives could result in contaminant 
transport in groundwater, particularly beneath 
Los Alamos Canyon and Sandia Canyon and off 
site. (The outfall flows associated with the 
Expanded Operations and Greener Alternatives 
would reflect the largest potential for such 
contaminant transport, and the flows associated 
with the Reduced Operations Alternative would 
have the least potential for such transport.) 

3.6.2.4 Air Quality 

Nonradioactive hazardous air pollutants would 
not be expected to degrade air quality or affect 
human health under any of the alternatives. The 
differences across the alternatives do not result 
in large changes in chemical usage. The 
activities at LANL are such that large amounts 
are not typically used in any industrial process 
(as may be found in manufacturing facilities); 
but research and development activities 
involving many users dispersed throughout the 
site are the norm. Air emissions are therefore 
not expected to change by a magnitude that 
would, for example, trigger more stringent 
regulatory requirements or warrant continuous 
monitoring. Radioactive air emissions change 
slightly, but are within a narrow range due to the 
controls placed on these types of emissions and 
the need to assure compliance with regulatory 
standards. The collective population radiation 
doses from these emissions range from about 
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11 person-rem per year to 33 person-rem per 
year across the alternatives (primarily from 
LANSCE and high explosives testing 
activities), and the radiation dose to the 
maximally exposed individual ranges from 
1.9 millirem per year to 5.4 millirem per year 
across the alternatives (primarily from the 
operations at the LANSCE facility). These 
doses are considered in the human health impact 
analysis. 

3.6.2.5 Ecological and Biological 
Resources 

No significant adverse impact to these resources 
is projected under any of the alternatives. The 
separate analyses of impacts to air and water 
resources constitute some of the source 
information for analysis of impacts in this area; 
as can be seen from those presentations, the 
variation across the alternatives are not of a 
sufficient magnitude to cause large differences 
in effects. The impacts of the Expanded 
Operations Alternative differ from those of the 
other alternatives in that there is some projected 
loss of habitat; however, this habitat loss is 
small (due to limited new construction) 
compared to available similar habitat in the 
immediate vicinity, and no significant adverse 
effects to ecological or biological resources are 
expected. 

3.6.2.6 Human Health 

The total radiological doses over the next 
10 years to the public under any of the SWEIS 
alternatives are relatively small, as compared to 
doses due to background radiation in the area 
(about 0.3 rem per year) and would not be 
expected to result in any excess latent cancer 
fatalities (LCFs) to members of the public. 
Additionally, exposure to chemicals due to 
LANL operations under any of the SWEIS 
alternatives are not expected to result in 
significant effects to either workers or the 
public. Exposure pathways associated with the 
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traditional practices of commumttes in the 
LANL area (special pathways) would not be 
expected to result in human health effects under 
any of the alternatives. The annual collective 
radiation dose to workers at LANL ranges from 
170 person-rem per year to 830 person-rem per 
year across the SWEIS alternatives (the 
difference is primarily attributable to the 
differences in LANSCE accelerator operations 
and TA-55-4 actinide processing and pit 
fabrication activities); these dose levels would 
be expected to result in from 0.07 to 0.33 excess 
LCFs per year of operation, respectively, among 
the exposed workforce. These impacts, in terms 
of excess LCFs per year of operation, reflect the 
numbers of excess fatal cancers estimated to 
occur among exposed members of the 
workforce over their lifetimes, per year of 
LANL operations. The reader should recognize 
that these estimates are intended to provide a 
conservative measure of the potential impacts to 
be used in the decision-making process and do 
not necessarily portray an accurate 
representation of actual anticipated fatalities. In 
other words, one could expect that the stated 
impacts form an upper bound, and that actual 
consequences could be less but probably would 
not be worse. Refer to appendix D, section D.1 
(in volume III), for a discussion on the 
determination and application of risk factors for 
excess LCFs. 

Worker exposures to physical safety hazards are 
expected to result in from 417 (Reduced 
Operations) to 507 (Expanded Operations) 
reportable cases each year; typically, such cases 
would result in minor or short-term effects to 
workers, but some of these incidents could 
result in long-term health effects or even death. 

3.6.2.7 Environmental Justice 

Executive Order 12898 (Federal Actions to 
Address Environmental Justice in Minority 
Populations and Law-Income Populations) 
requires every federal agency to analyze 
whether its proposed action and alternatives 



would have disproportionately high and adverse 
impacts on minority or low-income populations. 
Based on the analysis of other impact areas, 
DOE expects few high and adverse impacts 
from the continued operation of LANL under 
any of the alternatives, and, to the extent 
impacts may be high and adverse, DOE expects 
the impact to affect all populations in the area 
equally. DOE also analyzed human health 
impacts from exposure through special 
pathways, including ingestion of game animals, 
fish, native vegetation, surface waters, 
sediments, and local produce; absorption of 
contaminants in sediments through the skin; and 
inhalation of plant materials. The special 
pathways have the potential to be important to 
the environmental justice analysis because some 
of these pathways may be more important or 
viable for the traditional or cultural practices of 
minority populations in the area. However, 
human health impacts associated with these 
special pathways also would not present 
disproportionately high and adverse impacts to 
minority or low-income populations. 

3.6.2.8 Cultural Resources 

Under all of the SWEIS alternatives there is a 
negligible to low potential for impacts to 
archaeological and historic resources due to 
shrapnel and vibration caused by explosives 
testing and contamination from emissions. 
Logically, potential impacts would vary in 
intensity in accordance with the frequency of 
explosives tests and the operational levels that 
generate emissions (e.g., Reduced Operations 
would reflect the lowest potential, and 
Expanded Operations would reflect the highest 
potential). Recent assessments of prehistoric 
resources indicate a low potential compared to 
the effects of natural conditions (wind, rain, 
etc.). In addition to these potential impacts, the 
Expanded Operations Alternative includes the 
expansion of the LL W disposal site at TA-54, 
which contains several National Register of 
Historic Places (NRHP) sites; it is anticipated 
that a determination of no adverse effect to these 
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resources would be achieved based on a data 
recovery plan. 

The potential impacts to specific traditional 
cultural properties (TCPs} would depend on 
their number, characteristics, and location. 
Such resources could be adversely affected by 
changes in water quality and quantity, erosion, 
shrapnel from explosives testing, noise and 
vibration from explosives testing, and 
contamination from ongoing operations. Such 
impacts would vary in intensity in accordance 
with the frequency of explosives tests and the 
operational levels that generate emissions (e.g., 
Reduced Operations would reflect the lowest 
intensity, and Expanded Operations would 
reflect the highest intensity). The current 
practice of consultation with the four Pueblos 
nearest to LANL would continue to be used to 
provide opportunities to avoid or minimize 
adverse impacts to any TCPs located at LANL. 

3.6.2.9 Socioeconomics, 
Infrastructure, and Waste 
Management 

LANL employment (including employees of the 
University of California, Johnson Controls, Inc., 
and Protection Technology of Los Alamos) 
ranges from 9,347 (Reduced Operations) to 
11,351 (Expanded Operations) FTEs across the 
alternatives, as compared to 9,375 LANL FTEs 
in 1996. These changes in employment would 
result in changes in the Tri-County population, 
employment, personal income, and other 
socioeconomic measures. These secondary 
effects would change existing conditions in the 
Tri-County area by less than 5 percent. 

Peak electrical demand under the Reduced 
Operations Alternative exceeds supply during 
the winter months and may result in periodic 
brownouts. Peak electrical demand under the 
No Action, Expanded Operations, and Greener 
Alternatives exceeds the power supply in winter 
and summer, this may result in periodic 
brownouts. (Power supply to the Los Alamos 
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area has been a concern for a number of years, 
and DOE continues to work with other users in 
the area and power suppliers to increase this 
supply.) Natural gas demand is not projected to 
change across the alternatives, and this demand 
is within the existing supply of natural gas to the 
area; however, the age and condition of the 
existing supply and distribution system will 
continue to be a reliability issue for LANL and 
for residents and other businesses in the area. 
Water demand for LANL ranges from 
602 million gallons (2,279 million liters) per 
year to 759 million gallons (2,873 million liters) 
per year across the alternatives; the to~ water 
demand (including LANL and the residences 
and other businesses and agencies in the area) is 
within the existing DOE rights to water. 

LANL chemical waste generation ranges from 
3,173 to 3,582 tons (2,878,000 to 
3 249 300 kilograms) per year across the 
a.itern~tives. LANL LL W generation, including 
LLMW, ranges from 338,210 to 456,530 cubic 
feet (9,581 to 12,873 cubic meters) per year 
across the alternatives. LANL TRU waste 
generation, including mixed TRU waste, ranges 
from 6,710 to 19,270 cubic feet (190 to 
547 cubic meters) across the alternatives. 
Disposal of these wastes at on-site or off-site 
locations is projected to constitute a relatively 
small portion of the existing capacity for 
disposal sites; disposal of all LANL LLW on 
site would require expansion of the LL W 
disposal capacity beyond the existing footprint 
of TA-54 Area G under all alternatives 
(although this is only included in the Expanded 
Operations Alternative). 

Contaminated space in LANL facilities would 
increase by about 63,000 square feet 
(5,853 square meters) under the No Ac~on, 
Reduced Operations, and Greener Alternatives 
(due primarily to actions previously reviewed 
under NEP A but not fully implemented at the 
time the existing contaminated space estimate 
was established [May 1996]). The Expanded 
Operations Alternative would increase 
contaminated space in LANL facilities by about 
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73,000 square feet (6,782 square meters). The 
creation of new contaminated space implies a 
cleanup burden in the future, including the 
generation of radioactive waste for treatment 
and disposal; the actual impacts of such 
cleanups are highly uncertain because they are 
dependent on the actual characteristics of the 
facility, the technologies available, and the 
applicable requirements at the time of the 
clean-up actions. 

3.6.2.10 Transportation 

Incident-free transportation associated with 
LANL activities over the next 10 years would be 
conservatively expected to cause radiation 
doses that would result in about one excess LCF 
to a member of the public and two excess LCFs 
to members of the LANL workforce over their 
lifetimes under each of the SWEIS alternatives. 
(Refer to the discussion of the limitations on 
quantitative estimates of excess LCF risks in 
volume ill, appendix D.) There is little 
variation in impacts because effects are small, 
and the increased transport of radioactive 
materials is not enough to make a significant 
change in these small effects. 

Transportation accidents without an associated 
cargo release over the next 10 years of LANL 
operations are conservatively projected to result 
in from 33 to 76 injuries and 3 to 8 fatalities 
(including workers and the public) across the 
alternatives. The bounding off-site and on-site 
transportation accidents over the next 10 years 
involving a release of cargo would not be 
expected to result in any injuries or fatalities to 
members of the public for any of the 
alternatives. Accidents were analyzed by type 
of material, and the maximum quantities were 
selected for analysis. These parameters do not 
change across the alternatives. Total risk also 
does not change appreciably across the 
alternatives, because the frequency of 
shipments dose not vary enough to substantially 
influence the result. 



3.6.2.11 Accidents (Other Than 
Transportation Accidents 
and Worker Physical Safety 
Incidents/Accidents) 

Accidents were analyzed by creating scenarios, 
ranging from probable to highly improbable, 
that would demonstrate the effects of abnormal 
circumstance on existing and proposed 
operations. Such scenarios were selected based 
on screening steps that would select for 
demonstration those scenarios that involved the 
greatest quantities of hazardous material and the 
most severe circumstances, or that might 
involve a typical operation with a hazardous 
material. The purpose of analyzing a variety of 
scenarios was to provide some perspective on 
risks associated with operating LANL, and not 
to provide a list of all the possible things that 
could reasonably be expected to go wrong. 
Variations in operations across the alternatives 
did not change these scenarios because there are 
few changes in factors that would influence this 
type of analysis, such as significant changes in 
quantities of materials involved in an operation, 
toxicity of material, or new physical hazard. 

The operational accident analysis included four 
scenarios that would result in multiple source 
releases of hazardous materials: three due to a 
site-wide earthquake and one due to a wildfire. 
(Three different earthquake magnitudes were 
analyzed [labeled SITE-01, SITE-02, and 
SITE-03], resulting in three different degrees of 
damage and consequences and one wildfire 
scenario [labeled SITE-04].) These four 
scenarios dominate the radiological risk due to 
accidents at LANL because they involve 
radiological releases at multiple facilities and 
are considered credible (that is, they would be 
expected to occur more often than once in a 
million years), with the wildfire considered 
likely. Another earthquake-initiated accident, 
labelled RAD-12, is facility-specific (to 
Building TA-16--411) and is dominated by the 
site-wide earthquake accidents due to its very 
low frequency (about 1.5 x 10-6 per year). It is 
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noteworthy that the consequences of such 
earthquakes are dependent on the frequency of 
the earthquake event, the facility design, and the 
amount of material that could be released due to 
the earthquake; such features do not change 
across the SWEIS alternatives, so the impacts of 
these accidents are the same for all four 
alternatives. Similarly, the site-wide wildfire 
risks do not change significantly among the 
alternatives because the alternatives do not 
affect the probability (frequency) of the 
wildfire. The risks were estimated 
conservatively in terms ofboth the frequency of 
the events and the consequences of such events. 
(In particular, it is noteworthy that the analysis 
assumes that any building that would sustain 
structural or systems damage in an earthquake 
scenario does so in a manner that creates a path 
for release of material outside of the building.) 
Similarly, the wildfire analysis assumes that any 
building that is vulnerable to wildfire and in the 
path of the wildfire will bum. The total societal 
risk of an accident is the product of the accident 
frequency and the consequences to the total 
population within 50 miles (80 kilometers). 
This risk as presented in chapter 5 and 
appendix G (in volume ill), ranges from 0.046 
(SITE-01) and 0.034 (SITE-04) excess LCF 
per year of operation, to extremely small 
numbers for most of the radiological accidents. 1 

The societal risk for release of chemicals, such 
as chlorine, is calculated similarly as the product 
of the frequency and numbers of people exposed 
to greater than the selected guideline 
concentration, Emergency Response Planning 

1. As an example, for SITE~ I the societal risk of 
0.046 excess LCF per year was calculated by multiplying the 
event frequency of0.0029 per year by the consequence to the 
populationofl6 excessLCFs (Table 3.6.2-2). The excess LCFs 
resulting from public exposure are calculated by an approved 
model, such as the MELCOR Accident Consequences Code 
System (MACCS) code, or alternatively by multiplying the 
public exposure of27,726 person-rem (from accident analysis) 
by the conversion factor of 5 x 10-4 excess LCFs per person-rem 
(ICRP 1991). 
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Guideline (ERPG-2)2. The risks for chemical 
releases range from 6.4 (SITE-01) people 
exposed per year of operation to vanishingly 
small numbers for some chemical releases. In 
general, such earthquakes would be expected to 
cause fatalities due to falling structures or 
equipment; this also would be true for LANL 
facilities. Thus, worker fatalities due to the 
direct effects of the earthquakes would be 
expected. Worker injuries or fatalities due to 
the release of radioactive or other hazardous 
materials would be expected to be small or 
modest increments to the injuries and fatalities 
due to the direct effects of the earthquakes. 

Often, there are no differences between accident 
impacts among the alternatives, largely as a 
result of conservative approaches used in 
accident frequency and public consequence. 
The inventories used in the analyses are 
typically those of permitted or administrative 
limits (i.e., controls on the maximum amounts 
of material that can be processed at one time 
and/or in storage), rather than operational values 
(i.e., the actual amount of material needed to 
perform the task). The operational values would 
be more likely to change among the alternatives. 
The administrative limits or inventories are 
selected so that the analyses are sufficiently 
conservative and bounding to cover maximum 
possible operational values. The accident 
frequencies depend upon the accident initiators, 
such as an aircraft crash, earthquake, or wildfire. 
These particular initiators are independent of 
the operations and of inventory; therefore, the 
frequency or likelihood of such an event 
remains constant among the alternatives. In the 
few cases of accidents in which the frequency 
depends upon operations, the variation in 
frequency among the alternatives does not 
necessarily translate into a significant change in 
the risk of an environmental release to the public 

1 2· ERPG-2 is the maximum airborne concentration below 
which it is believed that nearly all individuals could be exposed 
for up to 1 hour without irreversible or serious health effects or 
symptoms that could impair their abilities to take protective 
action. 
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because the value of a release is very small. 
Likewise, the risk to workers is affected by the 
change in frequency of the operations; but, the 
consequence of a single accident remains the 
same. 

Plutonium accident risks to the public (other 
than those associated with the site-wide 
earthquake scenarios) are dominated by the 
puncture of a "typical" TRU waste drum 
(typical refers to the radioactivity of the drum 
contents), which is the highest frequency 
plutonium accident analyzed, and the release of 
plutonium from a fire in a TRU waste container 
storage area, which had one of the highest 
population doses from a plutonium accident. 
These accidents, labeled as RAD-09 and 
RAD-07, have societal risks of 0.0008 and 
0.00011 excess LCF per year, respectively, 
under the No Action Alternative. While other 
accident scenarios were considered and 
analyzed (including process risks in TA-55 and 
the CMR Building), their risks to the public are 
at least an order of magnitude lower because 
either they are associated with relatively 
infrequent initiating events (e.g., aircraft 
crashes), or because the event occurs within 
facilities that are designed with multiple 
features (referred to as defense in depth) that 
prevent or minimize releases to the public. The 
risks associated with plutonium accidents 
change slightly (less than an order of 
magnitude) across the SWEIS alternatives. 
(Frequency or consequence increases [up to 
double that of No Action] for some accidents 
under the Expanded Operations Alternative, and 
frequency decreases [by up to 25 percent] from 
some accidents under the Reduced Operations 
Alternative.) RAD-07 and RAD-09 remain the 
dominant plutonium accidents under all 
alternatives. 

Worker risk due to plutonium accidents is 
highly dependent on the number of workers 
present at the time of the event, on the type of 
protective measures taken at the time of the 
accident, on the speed with which these 
measures are taken,. and on the effectiveness of 



medical treatment after exposure; as such, 
worker risks cannot be predicted quantitatively 
or reliably. In general, worker risks due to 
plutonium released in an accident would be 
limited to those workers in the immediate 
vicinity of the accident, and the consequences 
would be an increased risk of excess LCFs due 
to inhalation of plutonium; any acute fatalities 
would only be expected due to the initiating 
event (e.g., an aircraft crash), not due to the 
plutonium release. Worker risks change across 
alternatives only to the extent that frequencies 
of the events change (as discussed above for 
public risk from plutonium accidents). 

An overview of the 1969 plutonium pit fire at 
the Rocky Flats site and a comparison of the 
design and operational differences between 
Rocky Flats and TA-55-4 are presented in 
appendix G, section G.4.1.2. Substantial 
differences exist between the nuclear facility 
and operations being conducted in TA-55-4 
today and those that were present at the Rocky 
Flats Plant in 1969. TA-55-4 was designed to 
correct the deficiencies detected in older 
facilities such as the Rocky Flats Plant and is 
being upgraded to meet the even more stringent 
requirements ofthe 1990's, including enhanced 
seismic resistance and fire containment. 

The risks to the public associated with highly 
enriched uranium (labeled as RAD-03) and 
tritium (R.AD-05) releases due to accidents, 
other than the site-wide earthquakes, are several 
orders of magnitude lower than those for the 
earthquake or for the plutonium accidents. 
Similarly, worker risks in such accidents are 
also substantially lower for these types of 
accidents (as compared to the worker risks for 
site-wide earthquake or plutonium accident 
events). The risks to the public and to the 
workers associated with highly enriched 
uranium and tritium releases do not change 
across the alternatives because the frequencies 
of the initiating events and the amounts of 
material involved in the accident do not change 
across the alternatives. 

Alternatives for the Continued Operation of LANL 

The risk to the public from accidents that result 
in chemical releases (due to events other than 
the site-wide earthquakes and wildfire) at 
LANL dominate all other accident risks. In 
particular, the release of chlorine gas from 
TA-55 (labeled as CHEM-06) has a relatively 
high frequency and substantial consequences. 
The societal risk for this accident is about six 
people per year who would be exposed to 
greater than ERPG-2 concentrations of 
chlorine. The site-wide wildfire also can release 
some chemicals that would be released by 
earthquakes. Because the frequency of the 
wildfire is much greater than that of 
earthquakes, SITE-04 has a societal risk of 
1.1 people per year exposed to greater than 
ERPG-2 concentrations of formaldehyde. 
Three other accidents that result in chemical 
releases (CHEM-01, CHEM-02, and 
CHEM-03) have societal risks that are very 
similar to the risks associated with hazardous 
chemical releases from the site-wide 
earthquakes (up to 0.066 people per year 
exposed to greater than ERPG-2 concentrations 
of chlorine gas for CHEM-0 1 ). It is noteworthy 
that the scenario for CHEM-01 is associated 
with potable water treatment activities; such 
activities are typical of municipal water supply 
operations throughout the U.S. It is also 
noteworthy that the LANL potable water 
treatment process is being changed to a process 
that does not require that quantities of chlorine 
gas be stored for use. The risk associated with 
CHEM-06 would not be expected to change 
across the SWEIS alternatives; CHEM-01 and 
CHEM-02 have slight changes in risk across the 
alternatives (up to a 14 percent increase and an 
8 percent decrease for CHEM-02) due to the 
operational changes (which change the 
frequencies of these accidents) associated with 
the Expanded Operations Alternative and the 
Reduced Operations Alternative. 

As with other worker accidents discussed 
above, the risk of worker injury or fatality due to 
these chemical release accidents is highly 
dependent on whether workers are present at the 
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time of the accident, the protective measures 
taken, how quickly protective measures are 
taken and the effectiveness of medical 

' treatment after the event. For CHEM-01, 
CHEM-03, and CHEM-06, it is unlikely that 
workers would be in the area at the time of the 
event (if workers were present, there is potential 
for worker injury or fatality). For CHEM-02, 
the fire and the chlorine release would be 
visible, and escape is likely for any workers 
present; if workers present do not escape, injury 
or fatality is possible. For CHEM-04 and 
CHEM-05, four or five workers are typically in 
the area during working hours; workers present 
could be injured or killed by missiles from the 
cylinder rupture or from exposure to the toxic 
gas. Workers risks change across alternatives 
only to the extent that frequencies of the events 
change (as discussed above for public risk from 
chemical release accidents). 

In addition to the discussions of worker risks for 
the accidents discussed above, four other 
accidents were analyzed specifically for 
potential risk to workers (these would not be 
expected to result in substantial risks to the 
public). Of the worker accidents analyzed 
(recalling that transportation and physical safety 
hazards are discussed separately in sections 
3.6.2.10 and 3.6.2.6, respectively), the highest 
frequency worker accidents would be associated 
with a biohazard contamination (WORK-02) or 
with an inadvertent exposure to nonionizing 
radiation (WORK-04); these would be expected 
to result in injury or fatality to one worker. 
Multiple worker injuries or fatalities are 
possible from either an inadvertent high
explosives detonation (WORK-01) or from an 
inadvertent nuclear criticality event 
(WORK-03}. Risks to workers under any of 
these scenarios would not be expected to change 
across the SWEIS alternatives. 
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3.6.3 Project-Specific 
Consequences 

This section summarizes the impacts of the 
proposed expansion ofLL W disposal in Area G 
(included in both the Preferred Alternative and 
the Expanded Operations Alternative) and the 
proposed enhancement of plutonium pit 
manufacturing operations (included only in the 
Expanded Operations Alternative), including 
siting and construction, as well as operational 
impacts, once construction is completed. The 
impacts reflected here are a portion of the 
impacts associated with the Expanded 
Operations Alternative (DOE's Preferred 
Alternative, with the exception that pit 
manufacturing would not be implemented at a 
50 pits per year level, single shifts, but only at a 
level of 20 pits per year). 

3.6.3.1 Expansion ofTA-54/Area G 
Low-Level Radioactive 
Waste Disposal Area 

The disposal ofLL Win excavated disposal cells 
at LANL has been ongoing at Area G for a 
number of years. At this time, it appears that the 
disposal space remaining in the existing 
footprint at Area G will be exhausted within the 
next 10 years. The SWEIS examines the 
potential solutions to disposal of LL W through 
shipment off the site to the extent possible, use 
of the existing space to maximum capacity and 
shipment of the remaining waste to off-site 
locations, and expansion ofLLW disposal space 
at LANL to accommodate on-site disposal for 
the foreseeable future. 

As discussed in volume TI, part I, expansion 
could be achieved by expansion of the existing 
disposal site at TA-54 (different TA-54 
expansion options are considered), or by 
expansion into a new disposal site (TA-67 is 
examined as representative of such sites 
because it is the best characterized "new" site 
for such purposes). Expansion into Zones 4 



and 6 at TA-54 1s DOE's PSSC Preferred 
Alternative. 

Land Resources 

Alternatives for the development of additional 
disposal capacity on site involve from 
approximately 40 to 72 acres {16 to 29 hectares) 
depending on location. Locations on Mesita del 
Buey involve areas that have historically been 
designated for waste management activities, 
while use of the TA-Q7 site would be a new land 
use designation. All sites present physical 
constraints on development of some type, such 
as required set backs from canyon rims and 
location of power lines, although the sites 
closest to existing disposal areas must also 
avoid monitoring exclusion zones established 
for investigations under the ERProject. Sites in 
the Zones 4 and 6 locations are closest to 
existing waste disposal activities. There would 
be no changes in visibility of any new site from 
current operations for any location other than 
TA--67. In that case, there would be increased 
visibility from Pajarito Road. As is currently 
the case, disposal cell excavation activities 
could slightly exceed background noise levels at 
the nearest residential area (White Rock) for all 
sites except the one at TA-Q7. 

Geology and Soils 

All new sites involve the same types of surface 
soils and the same underlying Bandelier Tuff as 
the current disposal site. There is evidence that 
TA--67 may have a geologic fault. Disposal 
activities would not be expected to cause 
seismic activity or change soil erosion or 
geology in the area; this is due in part to the 
practice of revegetating the land after a disposal 
cell is filled and closed. These activities are not 
expected to contribute substantially to soil 
contamination in the area; this is due in part to 
the geology in the area and disposal and closure 
practices intended to isolate the buried waste 
from interacting with the environment. 

Alternatives for the Continued Operation of l.ANL 

Water Resources 

There are no differences among on-site disposal 
alternatives in this resource area. Activities are 
not expected to use large quantities of water. 
Additionally, current and planned disposal 
practices (e.g., isolation of the closed disposal 
cells) minimize the potential for water to run 
across the site and to transport contaminants. 
The geology in the area is also expected to 
contribute to the minimal transport of 
contaminants to either the surface or 
groundwater bodies in the area. 

Air Quality 

Short duration dust from excavation and diffuse 
emissions (mostly from open disposal cells) will 
be similar to recent historical experiences 
(which have not had any substantive effect on 
air quality), although road development for the 
TA-Q7 site would cause additional short-term 
dust and vehicle exhaust em1ss1ons. 
Additionally, if cleared trees are burned, the 
smoke would have a temporary effect on air 
quality. Finally, it is possible that excavation in 
Zone 4 could disturb a volatile organic 
compound plume from Area L, resulting in low 
concentration releases; it is expected that this 
plume would be avoided during excavation. 

Ecological Resources 

Total acreage disturbed is greatest for the 
TA-Q7 alternative because of the need for new 
road and infrastructure development, while the 
Zone 4 and 6 alternatives involve the least 
disturbance. Because the habitat is similar for 
all the on-site development alternatives, the 
extent of habitat loss is also greatest at the 
TA-Q7 site, and least at the Zone 4 and 6 
locations. The habitat change is expected to be 
relatively small under any of the PSSC 
alternatives, and similar habitat is available in 
the immediate area at both TA-54 and TA-Q7. 
This loss of habitat is not likely to affect species 
in the area. Loss of foraging habitat for 
peregrine falcons is less than 0.1 percent of the 
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area's potential for all alternatives, except for 
the TA-67 alternative (where it would be about 
1.3 percent). Loss of roosting area for the 
Mexican spotted owl is also identified for the 
TA-67 alternative. 

Human Health 

There are no significant differences in this area 
among the PSSC alternatives, but effects on 
human health do potentially arise from 
operating the expanded waste disposal area. 
Worker health risks associated with LL W 
disposal range from radiation exposure (much 
less for individuals than the DOE radiation 
exposure standard) to occupational safety and 
health incidents and accidents related to 
excavation of disposal cells and equipment 
operations. These are similar in nature to 
existing worker health risks; however, the 
projected waste generation across LANL is 
higher under the Expanded Operations 
Alternative, so these worker impacts are slightly 
greater than have been experienced in recent 
history and greater than would be expected 
under the SWEIS No Action Alternative. 

In general, public health impacts in the near 
term would be similar to those experienced in 
recent years due to effects on soil, water, and air 
quality; as discussed above, these are minimal 
(LANL 1998). The Area G Performance 
Assessment indicates that over the next 
1,000 years the maximum health impacts to the 
public would be minimal (e.g., exposure from 
all pathways in White Rock and Pajarito 
Canyon is less than 0.1 millirem per year; 
exposure from all pathways in Canada del Buey 
is less than 6 millirem per year). 

Environmental Justice 

Expansion of LL W disposal is not likely 
to result in disproportionately high nor 
adverse impacts to minority and low-income 
populations. 
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Cultural Resources 

Up to 15 known archeological sites could be 
affected by excavation activities at the Zone 4 
and 6 locations, with the fewest known sites 
(4) potentially affected at the North Site 
location. Data recovery plans and consultations 
would be needed under all PSSC alternatives. 
(These have been completed for Zone 4.) It is 
expected that existing policies and procedures at 
LANL would minimize impacts by avoiding 
these sites, where possible. Where sites cannot 
be avoided, existing procedures call for data 
recovery in consultation with the New Mexico 
State Historic Resources Office(r) and others, 
where appropriate. If TCPs are present in areas 
of excavation, they would either be destroyed by 
construction or diminished in value. 

Socioeconomics, Infrastructure, and Waste 
Management 

All alternatives for developing additional waste 
disposal areas require minimal additional 
workers (30 more, or about a 15 percent 
increase above the No Action Alternative levels 
for solid waste management operations). 
Additionally, these activities do not demand 
substantial amounts of water, electricity, or gas. 
Finally, the generation of secondary waste is 
attributed primarily to treatment, storage, and 
repackaging operations, not to waste disposal; 
thus, secondary waste generation would not be 
expected to change substantially. 

Transportation 

The SWEIS Expanded Operations Alternative 
(with on-site disposal) would increase on-site 
shipments substantially-to almost double the 
approximately 1,300 shipments per year under 
the No Action Alternative (due to greater waste 
generation under the Expanded Operations 
Alternative and the shipment of LLW off the 
site under the No Action Alternative). 
However, due to the low radionuclide 
concentrations in LLW, the relatively short 
distances travelled on site, and the low rate of 



accidents experienced for on site shipments, this 
large difference in shipments does not equat~ to 
large differences in on-site transportation 
impacts (on-site transportation impacts under 
either the Expanded Operations or No Action 
Alternatives result in far less than one fatality or 
injury over the next 10 years due to traffic 
accidents and radiation doses related to such 
shipments), and waste shipments do not 
influence the bounding cargo accident risks. 

In contrast, development and use of additional 
disposal capacity on site would reduce the off
site shipments of waste, as compared to the No 
Action Alternative ( 410 off-site LL W 
shipments per year under No Action 
Alternative, as compared to 33 under Expanded 
Operations). Again, the low concentrations of 

1 radionuclides in LL W would mean that these 
shipments contribute very little to incident-free 
radiation doses, and they do not bound the off
site cargo accident risk. While the longer off
site transportation mileage results in greater 
risks of vehicle accidents, injuries, and deaths, 
these are similar to the risks of increasing any 
vehicular traffic and are not unique to the fact 
that these are radioactive waste shipments. The 
off-site LLW shipments are a relatively small 
percentage of the total off-site shipment mileage 
under either the SWEIS No Action Alternative 
or the Expanded Operations Alternative. 

Accidents 

Accident risk associated with waste disposal 
operations for all alternatives are essentially the 
same. This is because the accident frequencies 
are relatively insensitive to the differences in 
waste volumes across the alternatives and 
because the consequences of an accident are 
dependent on the amount of material involved in 
the accident (which changes very little across 
the alternatives), not the total amount of 
generated or disposed waste. An additional 
factor is that waste disposal requires 
comparable packaging, handling, and 
certification in accordance with WAC whether 
it is disposed of on or off the site. 

Alternatives for the Continued Operation of LANL 

3.6.3.2 Enhancement of Plutonium 
Pit Manufacturing 

The implementation of the plutonium pit 
production mission is examined in the SWEIS at 
varying levels. The No Action Alternative for 
operations includes the manufacturing of pits at 
a maximum rate of about 14 pits per year under 
the Expanded Operations Alternative, and ~s 
discussed in volume II, part II, DOE ts 
considering the enhancement of the existing 
capability to optimize processes and rem~ve 
process "choke" points to allow for ~roductt?n 
of up to 50 pits per year under smgle shtft 
operations (80 pits per year under multiple-shift 
operations). However, the DOE does not 
propose to implement pit manufacturing 
capability beyond a level of 20 pits per year in 
the time frame of analyses for the SWEIS. The 
Preferred Alternative would only implement pit 
manufacturing at the 20 pits per year level in the 
near term. This postponement does not modify 
the long-term goal announced in the ROD for 
the SSM PElS (up to 80 pits per year using 
multiple shifts). Nevertheless, the impacts of 
full implementation of the enhancement of 
plutonium pit manufacturing PSSC is included 
in the Expanded Operations Alternative. The 
DOE used the "CMR.Building Use" Alternative 
to bound the impact analysis. Because other 
activities in TA-55 cannot be discontinued to 
make space available for the enhancement and 
operation, TA-55 does not have enough 
plutonium laboratory space available to 
undertake this and all other TA-55 activities 
described under the Expanded Operations 
Alternative. Options (alternatives) for 
providing the additional space required to 
accommodate Expanded Operations, including 
pit production, are discussed in detail in 
volume II, part II. Under the PSSC "CMR 
Building Use" Alternative for providing this 
additional space, some existing activities at 
TA-55-4 would be moved over to available 
space in the CMR Building, thus freeing space 
in TA-55-4 to accommodate pit production. 
This would take place in a phased manner. 
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First, the existing capability would be increased 
to capacity of 20 pits per year; after that, the 
additional modifications would be made to 
achieve the 80 pits per year capacity (using 
multiple shifts). 

The increased pit production will require 
additional transportation of materials between 
TA-55 and the CMR Building (at least an 
increase in transportation of samples, but 
potentially, the additional transportation of 
plutonium for CMR activities transferred from 
TA-55-4); DOE is proposing to construct a 
dedicated road to minimize impacts (road 
closures and accidents) to the public. Under the 
Preferred Alternative, these processes would 
not be moved to the CMR Building nor would 
the transportation corridor be built. 

Land Resources 

All project alternatives other than the No Action 
Alternative require the use of additional land , 
including land that would be used for an 
optional dedicated transportation corridor 
between TA-55 and TA-3. While the land 
disturbed under the "CMR Building Use" 
Alternative would be limited to that associated 
with the transportation corridor, the Brownfield 
and TA-55-4 Add-On Alternatives would each 
require about one additional acre, both of which 
are in developed areas of TA-55. The 7 acres 
(2.8 hectares) required for the optional 
transportation corridor have been disturbed 
previously but not developed. Fencing and 
security lighting along the road could result in 
visual impacts. There would be some short
duration increase in noise during construction of 
the road; once the road is constructed, traffic 
noise would not be substantially different from 
the existing traffic noise in the area. (Under the 
Preferred Alternative, the road would not be 
constructed to establish the 20 pits per year 
capability, and the impacts associated with 
construction of that road would not be incurred.) 
Increased noise levels due to construction 
activity at TA-55 would occur under any of the 
PSSC alternatives. In addition, the "CMR 
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Building Use" Alternative would result m 
increased construction noise at TA-3. 

Geology and Soils 

No changes in geology or soils are anticipated 
for either construction or operations under any 
PSSC alternative. 

Water Resources 

Minimal increase in water use is anticipated for 
either construction or operations under any of 
the PSSC alternatives. Some increases in RL W 
generation (associated with all activities under 
this alternative; pit production activities are not 
substantial contributors to this waste stream) 
would also be anticipated (a maximum increase 
of2.6 million gallons [10 million liters] per year 
above the No Action Alternative level of about 
6.6 million gallons [25 million liters] per year) 
under any of the PSSC alternatives. The 
location for wastewater discharge does not 
change from that under the SWEIS No Action 
Alternative. 

Air Quality 

The only potential construction air quality 
impacts are related to the emissions from 
construction equipment; these emissions would 
not exceed regulatory standards for criteria 
pollutants and would not be expected to affect 
air quality beyond the immediate vicinity of the 
construction work. 

Operations under the "CMR. Building Use" 
PSSC alternative in TA-55-4 and the CMR 
Building directly related to the implementation 
of pit production at LANL would result in minor 
increases in radioactive air emissions. For the 
CMR Building, an increase of 38 microcuries 
per year is attributable to pit production 
activities. (The total difference between the No 
Action and Expanded Operations radioactive air 
emissions at the CMR Building is about 
340 microcuries per year.) For TA-55 a net . , 
mcrease (considering pit manufacturing 



increases and decreases due to activities moved 
to the CMR Building) of about 9 microcuries 
per year is attributable to pit production 
activities. (The total difference between the No 
Action and Expanded Operations radioactive air 
emissions at TA-55 is about 11 microcuries per 
year.) Under the other PSSC alternatives, the 
radioactive air emissions would not increase as 
much at the CMR.Building, but most of the total 
47 microcuries in increased annual air 
emissions attributed to pit production in both 
facilities would occur at TA-55. At the 20 pits 
per year production rate (Preferred Alternative), 
radioactive air emissions for TA-55 and the 
CMR Building together would result in about a 
20 microcuries per year increase due to pit 
production activities~ the radioactive air 
emtsstons impacts under the Expanded 
Operations Alternative at this rate would be 
essentially the same as those presented under 
the "CMR Building Use" Alternative. No 
substantive changes in nonradioactive air 
emissions are expected due to these activities 
under any of the PSSC alternatives. 

Ecological Resources 

Construction of the dedicated access road under 
any of the PSSC alternatives would disturb 
about 7 acres (2.8 hectares) and would reduce 
peregrine falcon foraging and meadow jumping 
mouse habitats by this amount. Other potential 
effects include: 

• Large mammals (bear, elk, deer, mountain 
lion, coyotes) could be restricted from 
accessing the land in the transportation 
corridor and transversing to lands beyond 
the corridor; this access restriction could 
also alter predator-prey associations, food 
use, and habitat use in the project area. 

• Potential for increases in automobile/ 
animal collisions could result from elk and 
deer movement into areas these animals do 
not usually inhabit. 

Only minimal changes in potential habitat 
would be associated with alternatives requiring 

Alternatives for the Continued Operation of LANL 

construction at TA-55 or TA-3. The total loss 
of 7 (for the "CMR Building Use" Alternative) 
to 8 (for the other two alternatives) acres (2.8 to 
3.2 hectares) of habitat is small compared to that 
available on the entire LANL site. (Under the 
Preferred Alternative, at the 20 pits per year 
rate, these impacts would not be incurred 
because the road would not be constructed.) No 
other ecological impacts from operations are 
anticipated. 

Human Health 

Occupational exposure to radioactive material 
during the construction and modification of 
existing nuclear facility space for the "CMR 
Building Use" PSSC alternative is expected to 
result in up to 45 person-rem (0.018 excess 
LCF) to the involved workers. The other 
alternatives would have lower doses due to the 
reduced need for modification of existing 
nuclear facility spaces to accomplish the 
construction. Radiation doses to workers during 
operations that are directly related to pit 
production would constitute an increase of 
about 150 person-rem per year. (The total 
difference in collective dose associated with all 
activities at LANL between No Action and 
Expanded Operations is about 387 person-rem 
per year.) These occupational doses would not 
be expected to vary between the PSSC 
alternatives because the total work load would 
be the same, and the design criteria of the 
facilities would be the same regardless of 
implementation. This change in collective 
worker dose constitutes an incremental increase 
of about 0.06 excess LCF per year to the worker 
population involved in these activities. At the 
20 pits per year rate (Preferred Alternative), 
worker exposures associated with pit production 
would be lower (about 130 person-rem per year 
lower than presented at the 80 pits per year rate). 
Thus, the worker population exposure and the 
estimated LCF risk associated with that 
exposure would be about 15 percent less than 
reflected for the Expanded Operations 
Alternative at the 80 pits per year rate. 
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Impacts to public health would not be expected 
to change substantially due to routine pit 
manufacturing operations. Except for 
transportation impacts (discussed below) and 
the contribution to public health impacts due to 
radiological air emissions, the remaining 
contributors to public health impacts do not 
change across the alternatives. As reflected in 
appendix Bin volume ill, (Table B.1.2.3-1 ), the 
radiological air emissions from TA-55 and 
CMR Building operations together contribute 
1.005 person-rem per year and 1.853 person
rem per year under the No Action and Expanded 
Operations Alteratives, respectively. (The total 
collective public doses under these alteratives 
are about 14 and about 33 person-rem per year, 
respectively.) Of the total TA-55 and CMR 
Building air emissions, which lead to these 
collective public doses, about 1 percent of the 
curies emitted (under either the No Action or 
Expanded Operations Alternatives) are 
attributable to pit manufacturing, analytical 
chemistry support for pit manufacturing, 
actinide processing, and pit surveillance and 
disassembly activities (the activities that would 
be involved in the implementation of pit 
production at LANL under the Expanded 
Operations Alternative). Any variation to 
public health impacts between the PSSC 
alternatives would only be due to the differences 
in physical location of the air emission release 
points with relation to the publicly occupied 
areas, as discussed above in the air quality 
section. 

Environmental Justice 

Expansion of pit manufacturing is not likely to 
result in disproportionately high or adverse 
impacts to minority and low-income 
populations. 

Cultural Resources 

No impacts are anticipated under any of the 
PSSC alternatives due to construction or 
operations (prehistoric and historic sites are 
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avoidable, and there are no known TCPs in the 
area). 

Socioeconomics, Infrastructure, and Waste 
Management 

Building modifications under the "CMR 
Building Use" PSSC alternative would employ 
about 221 construction workers over about a 
3- or 4-year period (with peak employment for 
construction at 140 workers). The number of 
construction workers and project duration 
would be somewhat greater, but not 
substantially different for the other PSSC 
alternatives. Operations would increase 
employment by about 170 workers. (The total 
difference between employment under No 
Action and Expanded Operations is about 
1,374 workers.) At the 20 pits per year rate 
(Preferred Alternative), construction and 
operations employment would be somewhat 
lower than reflected for the "CMR Building 
Use" Alternative. The employment differences 
are small compared to the total employment 
changes under the Expanded Operations 
Alternative. Thus, the impacts presented for the 
Expanded Operations Alternative are relatively 
insensitive to the PSSC alternatives and to the 
20 pits per year phasing of pit production at 
LANL. 

Utility use and contaminated space would not 
change substantially under the "CMR Building 
Use" PSSC alternative. The other two PSSC 
alternatives would require slightly more 
electrical power and would create about 
15,000 square feet (1,400 square meters) of 
nuclear facility space that would be presumed as 
contaminated space. 

Construction for the "CMR Building Use" 
PSSC alternative would generate about 
15,100 cubic feet (426 cubic meters) of TRU 
waste, 10,200 cubic feet (288 cubic meters) of 
TRU mixed waste, 46,200 cubic feet 
(1,306 cubic meters) of LL W, and 1,100 cubic 
feet (31 cubic meters) of LLMW. The other 
PSSC alternatives would be expected to 



generate little, if any, radioactive waste (it could 
only be generated in equipment transfer to the 
new space). Pit manufacturing operations under 
the SWEIS Expanded Operations Alternative 
are not expected to generate substantial 
quantities of waste (as presented in the final 
SSM PElS, this activity is expected to result in 
waste generation increases ofless than 5 percent 
over current levels), except for TRU waste 
generation, which will increase from this 
activity by about 3,535 cubic feet (100 cubic 
meters) per year. (The total difference between 
No Action and Expanded Operations TRU 
waste generation is about 10,600 cubic feet 
[300 cubic meters] per year.) At the 20 pits per 
year level (Preferred Alternative), TRU waste 
generation would be about 530 cubic feet 
(15 cubic meters) per year. 

Transportation 

The Expanded Operations Alternative activities 
related to pit production would be expected to 
increase on-site shipments between TA-55 and 
the CMR Building by about 500 shipments per 
year (of plutonium sample solutions and 
plutonium metal, including components). 
Additionally, off-site shipments to and from 
Oak Ridge and Pantex are expected to increase 
by a total of about 50 shipments per year due to 
implementation of pit manufacturing at LANL. 
Even though the total risk is small (see 
Tables 3.6.2-1 and 3.6.2-2, Transportation 
Risks), these types of plutonium shipments are 
among those that bound both on-site and off-site 
transportation risk; additionally, such shipments 
are the main contributors to driver and public 
incident-free radiation doses. Because the 
portion of these shipments attributable to pit 
production operations is a small percentage of 
the total on-site (about 5 percent) and off-site 
(about 1 percent) shipments, transportation risks 
from pit production operations under the 
Expanded Operations Alternative are very 
small. Differences in shipment quantities are 
important contributors to the differences in 
transportation risk between the No Action and 
Expanded Operations Alternatives, although the 

Alternatives for the Continued Operation of LANL 

absolute risk presented by these shipments is 
small. The construction of a dedicated 
transportation corridor between TA-55 and the 
CMR Building at TA-3 would further reduce 
risk associated with on-site shipments. At the 
20 pits per year rate (Preferred Alternative), 
there would be somewhat fewer on- and off-site 
shipments in support of pit production; thus, the 
transportation impacts at that production rate 
would be slightly lower than presented for the 
Expanded Operations Alternative at 80 pits per 
year. Under the Preferred Alternative, the 
dedicated transportation route would not be 
constructed for implementation of the 20 pits 
per year rate. 

Accidents 

Accident risk associated with pit manufacturing 
operations (and those operations moved to the 
CMR Building to make space in TA-55 for pit 
production) are essentially the same under the 
No Action and Expanded Operations 
Alternatives. The reasons that there are such 
minor differences, given the differences in the 
number of pits manufactured, are that: accidents 
involving pit manufacturing activities 
themselves do not bound the risks associated 
with plutonium operations (section 3.6.2.11), 
although some of the support operations (e.g., 
waste handling and plutonium processing and 
recovery) are included in the set of bounding 
accidents analyzed; the frequencies of the 
bounding accidents are relatively insensitive to 
the number of pits manufactured (pit 
manufacturing activities are relatively small 
contributors to support operations throughputs); 
and, the consequences of accidents are 
dependent on the amount of material involved in 
the accident, which is relatively insensitive to 
the quantities of pits manufactured over a year. 
(That is, the difference in the number of pits 
produced over a year is dependent on process or 
room and does not change limits for the amount 
of material allowed to be in process at one time.) 
Any variation to accident risk between the 
PSSC alternatives would only be due to the 
differences in physical location of the release 
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points with relation to the publicly occupied 
areas, similar to the discussion above in the air 
quality section. 

3.6.4 Consequences of 
Environmental Restoration 
Activities 

Environmental restoration activities, which 
include decontamination and decommissioning 
activities, are undertaken with the intent of 
reducing the long-term public and worker health 
and safety risks associated with contaminated 
sites or with surplus facilities and to reduce risk 
posed to ecosystems. Decisions regarding 
whether and how to undertake an environmental 
restoration action are made after a detailed 
assessment of the short-term and long-term 
risks and benefits for options specific to the site 
in question, and, at LANL, they are made 
primarily within the framework of the RCRA. 

Because there are no individual or specific 
environmental restoration actions proposed 
within the scope of the SWEIS (such actions are 
proposed and undertaken on a time scale that is 
not compatible with the preparation of this 
SWEIS), the impact analyses regarding such 
actions are presented in general terms based on 
the experiences of the program, to date. As 
noted in the ecological resources and human 
health impact analyses in chapter 5, LANL' s 
influence on ecological and human health risk 
arises primarily from the legacy of past 
operations in the form of contaminants that were 
historically deposited on land and in water. An 
improvement in the risk posed by the LANL site 
is therefore expected from the removal of some 
of this legacy contamination. A principal 
impact from restoration actions is related to the 
generation of waste during the cleanup or 
decontamination and decommissioning. The 
waste generated must be stored, treated, or 
disposed. Waste generation from the totality of 
future environmental restoration actions is 
estimated in the SWEIS, and the risks 
associated with the transport, treatment, storage, 
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and disposal of this waste are included in the 
analyses (in particular, refer to sections 3 .1.14, 
3.1.15, 3.2.14, 3.2.15, 3.3.14, 3.3.15, 3.4.14, 
3.4.15, 5.2.9, 5.3.9, 5.4.9, 5.5.9, and the 
discussion regarding the expansion of Area Gin 
section 3.6.3.1). 

The short-term risks and controls associated 
with the environmental restoration activities 
include: 

• Fugitive Dust. This is the suspension of 
soil, including contaminated soil, in the air, 
resulting in the potential for exposure or 
dispersal of this material. At LANL, this 
potential risk is typically controlled by 
frequently wetting the ground at the 
clean-up site; this reduces the amounts of 
material suspended in air, and thus, the risk 
to human health and the environment 
(LANL 1996). 

• Surface Runoff This is the transport of 
contaminants from the clean-up site by 
surface water flow across the site. At 
LANL, sutface runoff is controlled by flow 
barriers, collection of sutface water, or 
contouring the ground such that flow off the 
site is precluded (LANL 1995a). 

• Soil and Sediment Erosion. This is the 
transport of soil and sediment due to the 
force of wind and the intensity and 
frequency of precipitation. This potential 
risk is mitigated by covering clean-up sites 
with tarps during storm events to minimize 
the infiltration of water {LANL 1995a). 

• Worker Health and Safety Risks. 
Environmental restoration actions have 
similar risks to those discussed in the 
human health impact analyses in chapter 5. 
Activities can involve heavy equipment, 
uneven ground (e.g., trenches), solvents and 
other chemicals, and other hazards of this 
nature. Worker health and safety risks are 
mitigated with work plans, safety programs, 
protective equipment, and similar 
administrative, education, and physical 
protection measures. 



TABLE 3.6.1-1.-Alternativesfor Continued Operation ofT A-55 Plutonium Facility Complex 
- ---------

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Plutonium Recover, process, and store the Same as No Action Alternative. Decrease processing rate of residue Same as No Action Alternative. 
Stabilization existing plutonium inventory in and place metal and plutonium oxide 

8 years. in interim storage without further 
processing. Material inventory will 

be processed in 10 to 15 years. 

Manufacturing Production of up to 14 pits/yr. Produce 50 to 80 pits/yr (long-term Maintain technical capability to Same as Reduced Operations 
Plutonium goal requires major facility understand pit characteristics and Alternative. 
Components modifications). behavior. 6 to 12 pits produced per 

Produce 20 pits/yr in initial phase year. 

I 

(requires minor facility 
modifications). 

Surveillance and Pit surveillance: Up to 20 pits/yr This activity moves to the CMR Same as No Action Alternative. Disassemble up to 65 pits/yr 
Disassembly of destructively examined and 20 pits/yr Building, with up to 65 pits/yr including 40 pits/yr destructively 
Weapons nondestructively examined. disassembled, including up to 40 pits/ examined; 20 pits/yr nondestructively 
Components yr destructively examined. 20 pits/yr examined. 

would be nondestructively examined. 

Actinide Materials Demonstrate disassembly/conversion Develop production disassembly Same as No Action Alternative. Expand some areas of technology 
and Science of 1 to 2 pits/day for up to 40 pits capacity. Process up to 200 pits/yr, development for weapon 
Processing, Research, total. including a total of250 pits (over 4 dismantlement support. Otherwise, 
and Development years) as part of disposition this alternative is the same as the No 

~ 

~ 
demonstration activities. Action Alternative. 

Process up to 1 ,000 Ci/yr plutonium- Process neutron sources up to 5,000 Process up to 500 Ci/yr neutron Same as Expanded Operations 
239/beryllium and americium/ curies (Ci)lyr. Process neutron source materials. Maintain Alternative, including processing a 

~ :::. 
~ c.. 

beryllium neutron sources. sources other than sealed sources. capabilities for neutron source greater variety of sources. 
processing. 

Process up to 220 pounds Process up to 880 pounds Maintain activity in standby mode; no Same as Reduced Operations 
(1 00 kilograms)/yr of actinides. (400 kilograms)/yr of actinides3

• processing of actinides; no use of Alternative. 
Process 1 to 2 pits/month (up to 12 Support for hydrodynamic testing and routine tritium separation. 
pits/yr) through tritium separation. tritium separation activities move to 

the CMR Buildingb at the same level 
of activity as the No Action 

Alternative. 
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TABLE 3.6.1-1.-Alternativesfor Continued Operation ofTA-55 Plutonium Facility Complex-Continued 

ACTNITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Actinide Materials Perform decontamination of 15 to 20 Perform decontamination of28 to 48 Perform decontamination of 10 to 15 Same as Reduced Operations 
and Science uranium components per month. uranium components per month. uranium components per month. Alternative. 
Processing, Research, Research in support of DOE actinide Increase research efforts, stabilize Maintain shelf-life efforts; decrease Same as Expanded Operations 
and Development clean-up activities. Stabilize minor larger quantities of specialty support to other sites. Alternative. 
(continued) quantities of specialty items. materials, and increase technical 

Research and development on support to other sites, including 
actinide processing and waste processing up to 310 pounds 

activities at DOE sites. (140 kilograms) of plutonium as 
chloride salts from the Rocky Flats 

Environmental Technology Site 
(RFETS). 

Prepare, measure, and characterize Conduct plutonium research and Same as No Action Alternative. Same as No Action Alternative. 
samples for fundamental research and development and support. 
development in areas such as aging, 
welding and bonding, coatings, and 

fire resistance. 

Fabricate and study small amounts of Fabricate and study more types and Same as No Action Alternative. Same as No Action Alternative. 
nuclear fuels used in terrestrial and larger quantities offuels. 
space reactors. Fabricate and study 

prototype fuel for lead test 
assemblies. 

Develop safeguards instrumentation Increase the level of safeguard Maintain safeguards instrumentation. Same as Expanded Operations 
for plutonium assay. instrumentation development. Alternative. 

Analyze samples in support of Analyze half as many samples at Analyze samples in support of Analyze samples in support of 
actinide reprocessing, research, and TA-55. Remaining analyses move to actinide reprocessing, research, and actinide reprocessing, research, and 

development activities. the CMR Building.b development activities. development activities. 

Fabrication of Make prototype MOX fuel. Research Build MOX test reactor fuel Conduct fuel research and Same as No Action Alternative. 
Ceramic-Based and development on fuels. assemblies and continue research and development. 
Reactor Fuels development on fuels. 

Plutonium-238 Process, evaluate, and test up to Process, evaluate, and test up to 25 Process, evaluate, and test up to 7 kg/ Same as Expanded Operations 
Research, 25 kg/yr plutonium-238 to support kg!yr plutonium-238. Recycle yr plutonium-238. Process up to 0.5 Alternative. 
Development, and space and terrestrial uses. Process up residues and blend up to 18 kg/yr kg of plutonium-238 from heat source 
Applications to 10 kg plutonium-238 from heat plutonium-238. recovery. 

source and milliwatt recovery, 
research and development, and safety 

testing. 
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TABLE 3.6.1-1.-Alternativesfor Continued Operation ofTA-55 Plutonium Facility Complex-Continued 
------

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

SNM Storage, Store up to 7.3 tons (6.6 metric tons) Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Shipping and SNM in NMSF; continue to store 
Receiving working inventory in the PF-4 vault; 

ship and receive as needed to support 
LANL activities. 

Conduct nondestructive assay on Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
SNM at NMSF to verify identify and 

content of stored containers. 

Note: All alternatives include refurbishment ofTA-55 and renovation of the NMSF, as discussed in chapter 2 (section 2.2.2.1). 
a The actinide activities at the CMR Building and at TA-55 are expected to tota\880 pounds (400 kilograms)/yr. The future split between these two facilities is not known, so the 

facility-specific impacts at each facility are conservatively analyzed at this maximum amount. Waste projections that are not specific to the facility (but are related directly to the 
activities themselves) are only projected for the total of880 pounds ( 400 kilograms)/yr. 

b Activities assumed to transfer to the CMR Building in Expanded Operations (as discussed in volume II, part II) include: 
Pit disassembly (noted in Table 3.6.1-5 under Surveillance and Disassembly of Weapons Components) 

Pit surveillance (noted in Table 3.6.1-5 under Surveillance and Disassembly of Weapons Components) 

Actinide research and development and processing activities (noted in Table 3.6.1-5 under Actinide Research and Processing) 

Hydrodynamic testing support and tritium separations (noted in Table 3.6.1-5 under Actinide Research and Processing) 
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~ TABLE 3.6.1-2.-Parameter Differences Among Alternatives for Continued Operation of the Plutonium Facility Complex (TA-55) 
--

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Radioactive Air Emissions 
Plutonium-239b Ci/yr 1.7 x 10"5 c 1.7 x 10"5 2.7 X 10-S 9.2 X 10"6 1.7 x w-s 
Tritium in Water Vapor'~ Ci/yr 8.2 x 102 d 7.5 X 102 7.5 x 101 7.5 x 101 7.5 x 101 

Tritium as a Gas0 Ci/yr 2.1 x 1o2 d 2.5 X 102 2.5 x to1 2.5xto1 2.5 X 101 

NPDES Dischargec 
I 03A-181 

MGY(MLY) 14 (53) 14 (53) 14 (53) 14 (53) 14 (53) 

Chemical Waste lb\yr (kg/yr) 9,260f (4,200) 11,580 (5,250) 18,390 (8,340) 11,580 (5,250) 11,580 (5,250) 

Low-Level Radioactive Waste tP/yr (m3/yr) 20,800g (590) 24,300 (688) 26,200h (741) 24,300 ( 688) 24,300 ( 688) 

Low-Level Radioactive Mixed tP/yr (m3/yr) 388i (11) 424 (12) 459 (13) 424 (12) 424 (12) 
Waste 

TRU/Mixed TRU Waste tP/yr (m3/yr) 3,85oi (109) 5,650 (160) 14,5ooh (411) 3,810 (108) 5,720 (162) 

Contaminated Spacek ft2 59,600m + 17,500 (NMSF) + 17,500 (NMSF) + 17,500 (NMSF) + 17,500 (NMSF) 
(m2) (5,540) (1,630) (1,630) (1,630) (1,630) 

Number of Workers FTEs 64o' 735 1,111 552 712 

• Index was used as a point of reference for projecting data for the alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each parameter is footnoted 
with the index used. 

b Index emissions data are based upon process knowledge and gross alpha counting; analysis of emissions for specific radionuclides was not determined. Projections for the alternatives were reported as 
plutonium or plutonium-239, the primary material at TA-SS. 

c Index for plutonium-239 is from 1988 to 1989. 
d Index for tritiated water and tritium gas is from 1986. 
• Outfall contains one process source and no storm water sources. Index is 1990 to l99S. 
flndex is 1990 to 1991 average. 
g Index is 1990, 1994, and l99S average. 
h Includes estimates of waste generated by the facility upgrades associated with Pit Fabrication. 
i Index is average of 1990, 1994, and 199S. 
i Index is average of 1988 to 1990. 
k Index is Fiscal Year 199S. Data represent increments or decrements to the index. 
1 Index is Fiscal Year l99S. 
mIn addition, there are approximately 1, I 00 cubic feet (31 cubic meters) of contaminated ducts (see chapter 4, Table 4.9.10-1). 
n As stated in Table 3.6.1-1 under the No Action Alternative, tritium separation activities will be carried out in TA-SS; but under the Expanded Operations, Reduced Operations, and Greener Alternatives, 

the tritium separation activities will be moved to the CMR Building, and the operations parameters will be reduced from the No Action Alternative and remain constant in the Expanded Operations, 
Reduced Operations, and Greener Alternatives. 

MGY =million gallons per year; MLY =million liters per year. 
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ACTIVITY 

High-Pressure Gas 
Fills and 
Processing: 
WETF 

I 

Gas Boost System 
Testing and 
Development: 
WETF 

Cryogenic 
Separation: 
TSTA 

Diffusion and 
Membrane 
Purification: TSTA, 
TSFF, WETF 

Metallurgical and 
Material Research: 
TSTA, TSFF, 
WETF 
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TABLE 3.6.1-3.-Alternativesfor Continued Operation of Tritium Facilities 
~-- - -------

NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS 

Handling and processing of tritium Capability used approximately 65 Capability used approximately 20 
gas in quantities of up to 3.53 oz times/yr. times/yr. 
(100 g) at WETF with no limit on 

number of operations per year. 
Capability is used approximately 

25 times/yr. 

System testing and gas processing Capability used approximately 35 Capability used approximately 15 
operations involving quantities of times/yr. times/yr. 

up to 3.53 oz (100 g) at WETF. 
Capability is used 20 times/yr. 

Tritium gas purification and Capability used 5 to 6 times/yr. Capability used 1 time/yr. 
processing in quantities up to 

7.06 oz (200 g) at TSTA. 
Capability used approximately 

3 times/yr. 

Research on tritium movement Capability use increases Same as No Action Alternative. 
and penetration through significantly, accompanied by 

materials. Used 2 to 3 times/ continuous use for effluent 
month. treatment and 6 to 8 experiments/ 

month. 

Capability involves materials This capability could be Same as No Action Alternative. 
research including metal getter expanded, but the use of tritium 

research and application studies. would remain < 2% of LANL's 
Small quantities of tritium tritium emissions to the 
supports tritium effects and environment. 

properties research and 
development. Contributes < 2% 
of LANL's tritium emissions to 

the environment. 

GREENER 

Same as Reduced Operations 
Alternative. 

Same as Reduced Operations 
Alternative. 

Same as Expanded Operations 
Alternative if focused on 

alternative energy development. 

Same as Expanded Operations 
Alternative, focused on waste 

reduction. 

Same as No Action Alternative 
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ACTIVITY 

ThinFilmLoading: 
TSFF (WETF by 
1998) 

Gas Analysis: 
TSTA, TSFF, 
WETF 

Calorimetry: 
TSTA, TSFF, 
WETF 

Solid Material and 
Container Storage: 

. TSTA, TSFF, 
WETF 

I 

TABLE 3.6.1-3.-Alternativesfor Continued Operation of Tritium Facilities-Continued 
--- ------------- --------- ------- ------ -------- ---

NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Chemical bonding of tritium to Increase number of required Same as No Action Alternative. Same as No Action Alternative. 
metal surfaces. Current target loading operations up to 

application is for tritium loading 3,000 units/yr. However, the 
of neutron tube targets; tritium at risk quantities will not 

approximately 800 units/yr with change. 
small quantities of tritium. 

Analytical support current Increase to support the tritium Same as No Action Alternative. Same as Expanded Operations 
capabilities. Operations operations under this alternative. Alternative. 

estimated to contribute < 5% of Material at risk, emissions, and 
LANL's tritium emissions to the other parameters are not expected 

environment. to change in this measurement 
support activity. 

This capability provides a Increase to support the tritium Same as No Action Alternative. Same as Expanded Operations 
measurement method for tritium operations under this alternative. Alternative. 

material accountability. Material at risk, emissions, and 
Contained tritium is placed in the other parameters are not expected 

calorimeter for quantity to change in this measurement 
measurements. This capability is support activity. 
used frequently, but contributes 

< 2% of LANL's tritium 
emissions to the environment. 

Storage of tritium occurs in On-site storage could increase by Same as No Action Alternative. Same as No Action Alternative. 
process systems, process samples, about a factor of 10, with most of 

inventory for use and as waste . increase occurring at WETF. 
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TABLE 3.6.1-4.-Parameter Differences Among Alternatives for Continued Operation of the Tritium Facilities 
(TA-16 and TA-21) 

-- - ·------~--

PARAMETER UNITS INDEX1 NO ACTION 
EXPANDED REDUCED 

GREENER OPERATIONS OPERATIONS 

Radioactive Air Emissions 
TA-16/WETF, Tritium Gas (HTff2) Ci/yr 1.73 X 101 b 1.00 X 102 3.00 X 102 1.00 X Jo2 1.00x1o2 
TA-16/WETF, Tritium Water (HTO) Ci/yr 4.29 X 101 3.00 X 102 5.00 X 102 3.00 X 102 3.00 X 102 

I 

TA-21/TSTA~ Tritium Gas (HTff2) Ci/yr 1.23 x 101 b 1.00 X 102 1.00 X 102 1.00 X 102 1.00x102 

TA-21ffSTA, Tritium Water (HTO) Ci/yr 4.25 X 101 1.00 X 102 1.00 X 102 1.00 X 102 1.00 X 102 

TA-21ffSFF, Tritium Gas (HTff2) Ci/yr 2.00 X 102 b 

1 0-year average: Ci/yr NA 4.36 X 102 4.36 X 102 4.36 X 102 4.36 x 102 

1996 Ci/yr NA 3.00 X 102 3.00 X Jo2 3.00 x 1o2 3.00 X 102 

1997 to 2000 Ci/yr NA 6.40 X 102 6.40 X 102 6.40 X 102 6.40 X 102 

2001 to 2005 Ci/yr NA 3.00 X 102 3.00 X 102 3.00 X 102 3.00 X 102 

TA-2lffSFF, Tritium Water (HTO) Ci/yr 2.13 X 102 b 

1 0-year average: Ci/yr NA 5.84 X 102 5.84 X 102 5.84 X 102 5.84 X 102 

1996 Ci/yr NA 4.00 X 102 4.00 X 102 4.00 X 102 4.00 X 102 

1997 to 2000 Ci/yr NA 8.60 X 102 8.60 X 102 8.60 X 102 8.60x102 

2001 to 2005 Ci/yr NA 4.00 X 102 4.00 X 102 4.00 X 102 4.00 X 102 

NPDES Dischargec 
1.3 (4.92) 0.33 (1.25) 0.33 (1.25) Total Discharges MGY(MLY) 0.22 (0.83) 0.22 (0.83) 

058 (Sewage Treatment Plant) MGY(MLY) 0.77 (2.91) 0.00 0.00 0.00 0.00 

02A-129 MGY(MLY) 0.11 d (0.42) 0.11 (0.42) 0.11 (0.42) 0.11 (0.42) 0.11 (0.42) 

03A-036 MGY(MLY) 0.02e (0.08) 0.00 0.00 0.00 0.00 

03A-158 MGY(MLY) 0.22d (0.83) 0.22 (0.83) 0.22 (0.83) 0.11 (0.42) 0.11 (0.42) 

04A-091 MGY(MLY) 0.22d (0.83) 0.00 0.00 0.00 0.00 

Chemical Waste 1b/yr (kg/yr) 2,430f (1,100) 2,430 (1, 1 00) 3,750 (1,700) 2,200 (1,000) 2,870 (1,300) 

' Low-Level Radioactive Waste ft3/yr (m3/yr) 1,410f (40) 15,900 (450) 16,900 (480) 15,500 ( 440) 15,900 (450) 

Low-Level Radioactive Mixed Waste ft3/yr (m3/yr) 7lf (2) 71 (2) 106 (3) 71 (2) 71 (2) 

TRU/Mixed TRU Waste ft3/yr (m3/yr) 0 0 0 0 0 

Contaminated Spaceg ft2 (m2) 19,770 (1,840) + 10,000 (930) + 10,000 (930) + 10,000 (930) + 10,000 (930) 

Number of Workers FTEs 112h 112 123 90 90 
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TABLE 3.6.1-4.-Parameter Differences Anwng Alternatives for Continued Operation of the Tritium Facilities 
(TA-16 and TA-21)-Continued 

1 Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Index data are either emission rates for 1996 or the average of emissions over the period 1992 to 1996, whichever is higher. For WETF and TSTA, 1996 estimates are used; for TSFF, the 
5-year average is used. 

c Outfalls consist of process sources only. Index is 1990 to 1995. 
d Index is from ESH-18 measurements for NPDES permit application and from estimates based on facility operations. No specific dates for these data were provided. 
c Index provided as representative data by facility operations personnel. No specific dates were available. 
findex is 1990 to 1995 average. 
g Index Fiscal Year 1995. Data are increments or decrements to the index. 
h Index is from Fiscal Year 1994. 
NA =Not applicable; MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.1-5.-Alternativesfor Continued Operation of the Chemistry and Metallurgy Research Building (TA-3) 
----

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Analytical Sample analysis in support of a Provide expanded general sample Same as No Action Alternative. Same as No Action Alternative. 
Chemistry wide range of actinide research analysis. Approximately 11,000 

and processing activities. samples/yr. Includes actinide 
Approximately 5,200 samples/yr. sample analysis relocated from 

TA-55.a 

Uranium Activities to recover, process, and Same as No Action Alternative, Residue processing rate will Same as No Action Alternative. 
Processing store LANL highly enriched except for possible recovery of decrease and highly enriched 

uranium inventory by 2005. materials resulting from uranium will be placed in interim 
manufacturing operations. storage. Material inventory will 

be processed in 10 to 15 years. 

Destructive and Evaluate up to a total of 1 0 Evaluate 6 to 10 secondaries/yr. Same as No Action Alternative. Same as No Action Alternative. 
Nondestructive secondaries (an average of 1/yr) 
Analysis through destructive/ 

nondestructive analysis and 
disassembly. 

Nonproliferation Nonproliferation training Increased training, but no Decreased training, but capability Same as Expanded Operations 
1 Training involving SNM. additional quantities of SNM. and inventory still remain. Alternative. 

May work with more types of 
SNM. 

Actinide Research Process plutonium-238/beryllium Process plutonium-238/beryllium Maintain capabilities for Same as Expanded Operations 
and Processing neutron source at up to and americium-241/beryllium americium-241/beryllium and Alternative. 

approximately 3,600 Ci/yr. neutron sources up to 5,000 Ci/yr plutonium -238/beryllium neutron 
Process americium-241/beryllium at the CMR Building. Process source processing. Throughput 

neutron source at up to neutron sources other than sealed would not exceed 2,000 Ci/yr. 
approximately 500 Ci/yr. Stage sources. Stage up to 1,000 Stage up to 1,000 plutonium-238/ 

up to 1,000 plutonium-238/ plutonium-238/beryllium and beryllium and americium-2411 
beryllium and americium-2411 americium-241/bery Ilium sources beryllium sources in Wing 9 floor 

beryllium sources in Wing 9 floor in Wing 9 floor holes. holes. 
holes. 

Retain technical capability for Introduce research and Same as No Action Alternative. Same as Expanded Operations 
research and development development effort on spent Alternative. 

activities of spent nuclear reactor nuclear fuel related to long-term 

tl 
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fuels. storage and analyze components 
in spent and partially spent fuels. 
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TABLE 3.6.1-5.-Alternatives for Continued Operation of the Chemistry and Metallurgy Research Building (TA-3)-Continued 

--

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Actinide Research Metallurgical microstructural/ Increased number of samples, Maintain capability, characterize Same as No Action Alternative. 
and Processing chemical analysis and with no changes in type of 2S samples/yr. 
(continued) compatibility testing of actinides analyses performed. Characterize 

and other metals. Primary about 100 samples/yr. 
mission to study long-term aging 

Conduct research and 
and other material effects. 

development in hot cells on pits 
Characterize about SO samples/yr. 

exposed to high temperatures. 

Analysis of TRU disposal related In addition to No Action Same as No Action Alternative. Same as Expanded Operations 
to validation of WIPP activities: Alternative. 

performance assessment models. 
• Demonstrate actinide 

TRU waste characterization. 
decontamination technology 

Analysis of gas generation such 
as could occur in TRU waste 

for soils and materials. 

during transportation to WIPP. • Develop actinide precipitation 

Performance Demonstration method to reduce mixed wastes 

Program to test nondestructive in LANL effluents. 

analysis/nondestructive 
examination equipment. 

Actinide Activities Process up to 880 lb ( 400 kg)/yr 
Relocated from actinides. a Support to 
TA-SS (Expanded hydrodynamic testing and tritium 
Operations separation activities move to the 
Alternative only) CMR Buildingb (requires facility 

modifications to make standby 
wings operational). 

~ 
~ 

~ 
C;:j 



TABLE 3.6.1-5.-Alternativesfor Continued Operation ofthe Chemistry and Metallurgy Research Building (TA-3)-Continued 
--- -- --------- ----- ----- --- - --------

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Fabrication and Produce 1,080 targets/yr Produce 1,080 targets/yr plus Produce 50 targets/yr and store Same as No Action Alternative. 
Metallography containing approximately 0.71 oz additional20 targets/wk for 12 them. 

(20 g) uranium-235 target for wks. Separate fission products 
molybdenum-99. from irradiated targets to provide 

molybdenum-99. Ability to 
produce 3,000 6-day curies of 

molybdenum-99/wk. 

Support complete highly enriched Same as No Action Alternative Same as No Action Alternative. Same as No Action Alternative. 
uranium processing research and 
development pilot operations and 
casting. Fabricate metal shapes, 
including up to 50 sets of highly 
enriched uranium components, 
using 2.2 to 22lb (1 to 10 kg) 

highly enriched uranium/ 
operation. Material recovered 

and retained in inventory. Up to 
2,200 lb (1,000 kg) annual 

throughput. 

Disassembly of Disassemble approximately 
Weapons 65 pits/yr, including 40 pits/yr 
Components destructively examined for 
(Relocated from surveillance. More testing on the 
TA-55, Expanded 20 pits/yr nondestructively 
Operations examinedb (requires facility 
Alternative only) modifications to make standby 

wings operational). 

Note: All alternatives include completion of Phase I and IT Upgrades, as discussed in chapter 2 (section 2.2.2.3). 
1 The actinide activities at the CMR Building and at TA-55 are expected to total880 lb (400 kg)/yr. The future split between these two facilities is not known, so the facility-specific 

impacts at each facility are conservatively analyzed at this maximum amount. Waste projections, which are not specific to the facility (but are related directly to the activities 
themselves), are only projected for the total of 880 lb ( 400 kg)/yr. 

b Activities to be moved to the CMR Building from TA-55 in Expanded Operations Alternative include: 
• Pit disassembly (noted in Table 3.6.1-1 under Surveillance and Disassembly ofWeapons Components). 

• Pit surveillance, which is also a disassembly operation (noted in Table 3.6.1-1 under Surveillance and Disassembly of Weapons Components). 

~ • Actinide research and development and processing activities (noted in Table 3.6.1-1 under Actinide Reprocessing, Research, and Development). 

- 1 • Hydrodynamic testing support and tritium separation activities (noted in Table 3.6.1-1 under Actinide Reprocessing, Research, and Development). 
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TABLE 3.6.1-6.-Parameter Differences Among Alternatives for Continued Operation ofthe Chemistry and Metallurgy 
Research Building (TA-3) 

PARAMETER UNITS INDEX a NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Radioactive Air Emissions 
Total Actinides Ci/yr 2.0x 10·4 b 4.20x 10·4 7.60 x to·4 3.so x to·4 4.20 x to·4 

Krypton-sse Ci/yr None None 1.00 X 102 None None 
Xenon-131m Ci/yr None None 4.50 x to1 None None 
Xenon-133 Ci/yr None None 1.50 X 103 None None 
Tritium Water (HTO)d Ci/yr Negligible Negligible 7.50x 102 Negligible Negligible 
Tritium Gas (HT)d Ci/yr Negligible Negligible 2.50 X 102 Negligible Negligible 

NPDES Discharge 
03A-02le MGY(MLY) 0.53 (2.01) 0.53 (2.01) 0.53 (2.01) 0.53 (2.01) 0.53 (2.01) 

Chemical Waste lb/yr (kg/yr) to,soor (4,760) 17,600 (7,970) 24,700 (11,200) 13,000 (5,890) 18,200 (8,270) 

Low-Level Radioactive Wasteg ft3/yr (m3/yr) 27,600f (781) 48,700 (1,380) 65,700 (1,860) 45,200 (1,280) 49,800 (1,410) 

Low-Level Radioactive Mixed ft3/yr (m3/yr) 180f (5.1) 580 (16.4) 690 (19.6) 570 (16.2) 580 (16.5) 
Waste 

TRU/Mixed TRU Wasteg ft3/yr (m3/yr) 760f (21.4) 950 (26.8) 2,370 (67.0) 800 (22.8) 1,000 (28.2) 

Contaminated Spaceh ft2 (m2) 40,32oi (3,750) No change No change No change No change 

Number of Workers FfEs 22li 329 527 299 324 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Index for the actinides is 1990 to 1994 average. 
c Mixed fission products are only applicable for the Expanded Operations Alternative for medical isotope production. 
d Tritium phase calculation of75o/o water and 25% gas based upon 1997 data for TA-55 process to move to the CMR Building under the Expanded Operations Alternative. See Table 

3.5.2.1-1. 
e Outfall 03A-021 consists of one process source and five storm drain sources. Index is 1990 to 1995. 
f Index is 1990 to 1995 average. 
gWaste from the Phase II CMR Upgrades are included (e.g. 141,000 ft3 [4,000 m3]) in all alternatives during 1997 to 2000 (DOE 1997). Estimates in the tables are annual averages; the 

141,000 ~ (4,000 m3) is a total included in these averages. 
h Index Fiscal Year 1995. Data are increments or decrements to the index. 
i Provided as representative data by the facility subject matter expert. No specific index date available. 
j In addition, there are approximately 760 ft3 (21.5 m3) of contaminated ducts (see chapter 4, Table 4.9.10-1). 
MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.1-7 .-Alternatives for Continued Operations of Pajarito Site (TA-18) 
---- ---

ACTIVITIES NO ACTIO~ 
EXPANDED 

REDUCED OPERATIONS GREENER 
OPERATIONS 

Dosimeter Assessment and Perform criticality Criticality experiments Same as No Action Same as No Action 
Calibration experiments. increase 25% above No Action Alternative. Alternative. 

Alternative. 

Detector Development Develop safeguards Same activities as under No Same as No Action Same as Expanded Operations 
instrumentation and perform Action, with increased Alternative. Alternative. 
research and development for alternative nuclear materials 

nuclear materials, LIDARb inventory by 20% and replace 
experiments, and materials portable linear accelerator. 

processing. 

Materials Testing Perform criticality Criticality experiments Same as No Action Same as Expanded Operations 
experiments. Develop increase 25% above No Action Alternative. Alternative. 

safeguards instrumentation Alternative. 
and perform research and 

I 
development for nuclear 

materials, LIDAR b 
experiments, and materials 

processing. 

Subcritical Measurements Perform criticality Criticality experiments Same as No Action Same as Expanded Operations 
experiments. Develop increase 25% above No Action Alternative. Alternative. 

safeguards instrumentation Alternative. Increase 
and perform research and alternative nuclear materials 

~ -~ 
~ 
~ 

~ .. 
development for nuclear 

materials, LIDARb 
inventory by 20%. 

experiments, and materials 
processing. 

Fast-Neutron Spectrum Perform criticality Criticality experiments Same as No Action Same as Expanded Operations 
experiments. Develop increase 25% above No Action Alternative. Alternative. 

safeguards instrumentation Alternative. Increase 
and perform research and alternative nuclear materials 
development for nuclear inventory by 20%. Increase 

materials, LIDAR b nuclear weapons components 
experiments, and materials and materials. 
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TABLE 3.6.1-1.-Alternatives for Continued Operations of Pajarito Site (TA-l B)-Continued 
----- - -------

ACTIVITIES NO ACTIO~ EXPANDED 
REDUCED OPERATIONS GREENER OPERATIONS 

Dynamic Measurements Perform criticality Criticality experiments Same as No Action Same as Expanded Operations 
experiments. Develop increase 25% above No Action Alternative. Alternative. 

safeguards instrumentation Alternative. Increase 
and perform research and alternative nuclear materials 
development for nuclear 

materials, LIDARb 
inventory by 20%. 

experiments, and materials 
processing. 

Skyshine Measurements Perform criticality Criticality experiments Same as No Action Same as No Action 
experiments. increase 25% above No Action Alternative. Alternative. 

Alternative. 

Vaporization Perform criticality Criticality experiments Same as No Action Same as No Action 
experiments. increase 25% above No Action Alternative. Alternative. 

Alternative. 

Irradiation Perform criticality Criticality experiments Same as No Action Same as Expanded Operations 
experiments. Develop increase 25% above No Action Alternative. Alternative. 

safeguards instrumentation Alternative. Increase 
and perform research and alternative nuclear materials 
development for nuclear inventory by 20%. 
materials, interrogation 

techniques, and field systems. 

a The total number of experiments under the No Action Alternative were 570 in 1997 and projected to have an annual growth of about 5% for the next 10 years. 
b Light detection and ranging. 
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TABLE 3.6.1-8.-Parameter Differences Among Alternatives for Continued Operation of the Pajarito Site, (TA-18) 
----- -- ----- -- - ----- -----

PARAMETER UNITS INDEx• NO ACTION 
EXPANDED REDUCED 

GREENER OPERATIONS OPERATIONS 

Radioactive Air Emissions Argon-41 b Ci/yr 1.16 X lOc 8.17 X 101 1.02 X 102 8.17x101 8.17 X 101 

NPDES Discharge MGY No outfalls No outfalls No outfalls No outfalls No outfalls 

Chemical Waste lb/yr (kg/yr) 4,400d (2,000) 8,800 (4,000) 8,800 ( 4,000) 8,800 ( 4,000) 8,800 (4,000) 

Low-Level Radioactive Waste ft3/yr (m3/yr) 2,470d (70) 5,120 (145) 5,120 (145) 5,120 (145) 5,120 (145) 

Low-Level Radioactive Mixed Waste ft3/yr (m3/yr) 25d (0.7) 53 (1.5) 53 (1.5) 53 (1.5) 53 (1.5) 

TRU/Mixed TRU Waste ft3/yr (m3/yr) 0 0 0 0 0 

Contaminated Spacee ft2 (m2) < 500 (46) No change No change No change No change 

Number of Workers ITEs 68f 95 95 95 113 

3 Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b These values are not stack emissions. They are projections from Gaussian plume dispersion modeling. Values are from the first 394-foot (120-meter) radius. Other isotopes 
(nitrogen-13 and oxygen-15) are not shown due to very short half-lives. 

c Index data for Argon-41 is from 1995 
d Index is 1990 to 1995 average. 
e Index is Fiscal Year 1995. Data are increments or decrements to the existing conditions. 
f Index is Fiscal Year 1994. 
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~ TABLE 3.6.1-9.-Alternativesfor Continued Operation of Sigma Complex 

ACTWITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS 

Research and Maintain and enhance Same as the No Action Same as the No Action 
Development on capability to fabricate items Alternative. Alternative. 
Materials Fabrication, from metals, ceramics, salts, 
Coating, Joining, and beryllium, enriched uranium, 
Processing depleted uranium, and other 

uranium isotope mixtures 
including casting, forming, 

machining, polishing, coating, 
and joining. 

Characterization of Maintain and enhance research Modest increase over No Same as the No Action 
Materials and development activities on Action Alternative, characterize Alternative. 

properties of ceramics, oxides, accelerator production of 
silicides, composites, and high- tritium components 

temperature materials 

Analyze up to 24 tritium Analyze up to 36 tritium Same as the No Action 
reservoirs/yr. reservoirs/yr. Alternative. 

Develop library of aged non- Store and characterize up to Same as the No Action 
SNM materials from stockpiled 2,500 non-SNM component Alternative. 

weapons and develop samples, including uranium. 
techniques to test and predict 

changes. Store and characterize 
up to 250 samples including 

uranium. 

GREENER 

Same as the No Action 
Alternative. 

Same as the No Action 
Alternative. 

Same as the No Action 
Alternative. 

Same as Expanded Operations 
Alternative. 
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TABLE 3.6.1-9.-Alternativesfor Continued Operation of Sigma Complex-Continued 
---·-

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Fabrication of Metallic Fabricate stainless steel and Fabricate stainless steel and Same as the No Action Same as the No Action 
and Ceramic Items beryllium components for about beryllium components for about Alternative. Alternative. 

50 pits/yr. 80 pits/yr. 

Fabricate 50 to 1 00 reservoirs Fabricate up to 200 reservoirs Same as the No Action Same as the No Action 
for tritium/yr. for tritium/yr. Alternative. Alternative. 

Fabricate components for up to Same as No Action Alternative. Same as the No Action Same as the No Action 
50 secondaries (of depleted Alternative. Alternative. 
uranium, depleted uranium 

alloy, enriched uranilUll, lithium 
hydride, and lithium deuteride) 

/yr. 

Fabricate nonnuclear Fabricate nonnuclear Same as the No Action Same as the No Action 
components for research and components for research and Alternative. Alternative. 

development: 30 major development: 100 major 
hydrotests and 20 to 40 joint hydrotests and 50 joint test 

test assemblies/yr. assemblies/yr. 

Fabricate beryllium targets. Modest increase over the No Same as the No Action Same as the No Action 
Action Alternative. Alternative. Alternative. 

Fabricate targets and other Same as the No Action Same as the No Action Same as the No Action 
components for accelerator Alternative. Alternative. Alternative. 

production of tritium research. 

Fabricate test storage containers Same as the No Action Same as the No Action Same as the No Action 

:t.. -~ 
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~ 
for nuclear materials Alternative. Alternative. Alternative. 

stabilization. 

Fabricate nonnuclear (stainless Same as the No Action Same as the No Action Same as the No Action 
steel and beryllilUll) Alternative. Alternative. Alternative. 

components for up to 20 pit 
rebuilds/yr. 

Note: All alternatives include Sigma Building renovation and facility modifications for pit support and beryllium technology support, as discussed in chapter 2 (section 2.2.2.5). 
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~ TABLE 3.6.1-10.-Parameter Differences Among Alternatives for Continued Operation of the Sigma Complex (fA-3) 
------------ ----------- -------------- ----------------------

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Radioactive Air Emissions Cilyr 
Uranium-234 2.20 x w-6 b 2.20 X 10-S 6.6x 10-S 2.20 x w-s 2.20 X 10-S 
Uranium-238 6.10x 1o-s 6.10 x w-4 1.8 x w-3 6.10 x 10·4 6.10 X 10"4 

NPDES Discharge 
Total Discharges MGY(MLY) 7.3 (27.6) 7.3 (27.6) 7.3 (27.6) 7.3 (27.6) 7.3 (27.6) 
03A-022c MGY(MLY) 4.4e (16.7) 4.4 (16.7) 4.4 (16.7) 4.4 (16.7) 4.4 (16.7) 
03A-024d MGY(MLY) 2.9r (11.0) 2.9 (11.0) 2.9 (11.0) 2.9 (11.0) 2.9 (11.0) 

Chemical Waste 1b/yr (kg/yr) 6, 170g (2,800) 12,100 (5,500) 22,050 (10,000) 12,100 (5,500) 12,100 (5,500) 

Low-Level Radioactive Waste ft3 /yr (m3/yr) 7,77oh (220) 14,830 ( 420) 33,890 (960) 14,830 (420) 14,830 (420) 

Low-Level Radioactive Mixed ft3/yr (m3/yr) 35i (1) 71 (2) 141 (4) 71 (2) 71 (2) 
·Waste 

TRU/Mixed TRU Waste m3/yr 0 0 0 0 0 

Contaminated Spacei ft2 Not estimated No change No change No change No change 

Number of Workers FfEs 142k 178 284 178 178 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Index data for urani urn isotopes is from 1990 to 1994. 
c Outfall 03A-022 consists of one process source and some storm water drain sources. 
d Outfall 03A-024 consists of process source only. 
e Index is representative data provided by facility operations based on approximate water usage. No specific dates available. 
f Index is representative data provided by Engineering Department based on frequency ofblowdown. No specific dates available. 
g Index is 1993 to 1995. 
hindex is 1994 to 1995. 
iindexis 1991 to 1995. 
j This facility is expected (based on process knowledge) to have little or no contaminated space from past operations, so no estimate of the index was made (assumed to be none). Data 

are increments or decrements from the index. 
k Index is Fiscal Year 1995. 
MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.1-11.-Alternativesfor Continued Operation of the Materials Science Laboratory (TA-3-1698) 
---- - - - -- ---------------

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Materials Maintain eight capabilities at No change to seven capabilities. Maintain capabilities and personnel. No change to six capabilities. 
Processing current levels of operation: Expand materials synthesis/ Significant decrease in the number of Expand wet chemistry to 

• Synthesis/processing processing to develop cold mock- experiments for the eight research develop remediation 
• Wet chemistry up of weapons assembly and capabilities. chemistry capability. 
• Thermomechanical processing processing. Expand materials synthesis/processing to Expand materials synthesis/ 
• Microwave processing Expand materials synthesis/ develop environmental and waste processing research for 
• Heavy equipment materials processing to develop technologies. nonweapons applications. 
• Single crystal growth environmental and waste Expand materials synthesis/ • Amorphous alloys technologies. 
• Powder processing processing to develop 

environmental and waste 
technologies. 

Mechanical Maintain three capabilities at No change to two capabilities. Maintain capabilities and personnel. No change to two capabilities. 
Behavior in current levels of operation: Expand dynamic testing to Significant decrease in the number of Expand mechanical testing 
Extreme • Mechanical testing include research and development experiments for the three research research for nonweapons 
Environment • Dynamic testing for the aging of weapons capabilities. applications. 

• Fabrication and assembly materials. 

Develop a new research capability 
(machining technology). 

Advanced Maintain four capabilities at Same as No Action Alternative. Maintain capabilities and personnel. No change to three 
Materials current levels of operation: Significant decrease in the number of capabilities. 
Development • New materials experiments for three research Increase research effort for 

• Synthesis and characterization capabilities. high-temperature 
• Ceramics Reduce research effort for high- superconductors. 
• Superconductors temperature superconductors. 

1 Materials Maintain six capabilities at No change to four capabilities. Significant decrease in the number of Expand research in all six 
, Characterization current levels of operation: Expand corrosion characterization experiments for surface science areas. 

I • Surface science chemistry to develop surface modification chemistry and corrosion characterization. Perform research into 
• Corrosion characterization technology. Eliminate capabilities for electron environmental corrosives. 

w 
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• Electron microscopy Expand electron microscopy to microscopy, x-ray, optical metallography, 
• X-ray develop plasma source ion and spectroscopy. 
• Optical metallography implantation. 
• Spectroscopy 
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8 TABLE 3.6.1-12.-Parameter Differences Among Alternatives for Continued Operation of the Material Science Laboratory (TA-3) 
--------~--------

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Radioactive Air Emissions Cilyr negligible negligible negligible negligible negligible 

NPDES Discharge Volume MGY no outfalls no outfalls no outfalls no outfalls no outfalls 

Chemical Waste lb\yr (kg/yr) 660b (300) 1,320 (600) 1,320 (600) 1,320 (600) 1,320 (600) 

Low-Level Radioactive Waste m3/yr negligible 0 0 0 0 

Low-Level Radioactive Mixed Waste m3/yr 0 0 0 0 0 

TRU/Mixed TRU Waste m3/yr 0 0 0 0 0 

Contaminated Space0 ft2 Not estimated No change No change No change No change 

Number of Workers FfEs 82d 82 82 82 82 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Index value is the average of 1994 and 1995 data. 
c This facility is expected (based on process knowledge) to have little or no contaminated space from past operations, so no estimate ofthe index was made (assumed to be none). Data 

are increments or decrements from the index. 
dindex is Fiscal Year 1995. 
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TABLE 3.6.1-13.-Alternativesfor Continued Operation of the Target Fabrication Facility (TA-35) 
-----

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Precision Machining Provide targets and specialized Operations at about twice No Operations reduced to about Same as No Action Alternative. 
and Target Fabrication components for about 1,200 Action Alternative including one-third of No Action 

tests/yr. 20% increase in high explosives Alternative levels. 

Expect 10% growth in these 
pulsed-power and increase for 

100 high-energy density physics 
operations/yr for the next 10 yrs. 

/yr. 

Polymer Synthesis Produce polymers for targets and Operations supporting laser and Laser and physics test operations Laser and physics test operations 
specialized components for physics tests increase to twice reduced to about one-third of No remain at No Action Alternative 

about 1 ,200 tests/yr. No Action Alternative level, Action Alternative levels. level. Other operations 

Expect 10% growth in these 
with 10 to 20% growth in DoD redirected to advanced materials 

and high explosives pulsed- research and manufacturing, 
operations/yr for the next 10 yrs. power target operations. waste treatment, energy 

Increased operations to support technologies, and environmental 
I 00 high-energy density physics restoration technology. 

tests/yr. 

I Chemical and Physical Coat targets and specialized Operations supporting laser and Laser and physics test operations Laser and physics test operations 
Vapor Deposition components for about I ,200 physics tests increase to twice reduced to about one-third of No remain at No Action Alternative 

tests/yr. No Action Alternative level, Action Alternative levels. level. Other operations 

Expect 1 0% growth in these 
with 10 to 20% growth in DoD redirected to advanced materials 

and high explosives pulsed- research and manufacturing, 
operations/yr for the next 10 yrs. power target operations. Increase waste treatment, energy 

operations to support 100 high- technologies, and environmental 
energy density physics tests/yr. restoration technologies with 
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Support for pit rebuild potential for moderate increase 
operations double over 1 0-yr in operations. 
period. Other operations have 
low increase over No Action 

Alterative levels. 
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~ TABLE 3.6.1-14.-Parameter Differences Among Alteratives for Continued Operation ofthe Target Fabrication Facility (TA-35) 

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED GREENER OPERATIONS OPERATIONS 

Radiological Air Emissions Ci/yr negligible negligible negligible negligible negligible 

NPDES Discharge MGY(MLY) 2.0c (7.6) 0 0 0 0 
04A-127b 

Chemical Waste lb/yr (kg/yr) 4,170d (1,890) 8,380 (3,800) 8,380 (3,800) 8,380 (3,800) 8,380 (3,800) 

Low-Level Radioactive Waste ff/yr (m3/yr) 180e (5) 350 (10) 350 (10) 350 (10) 350 (10) 

Low-Level Radioactive Mixed Waste ft3/yr (m3/yr) 7f (0.2) 14 (0.4) 14 (0.4) 14 (0.4) 14 (0.4) 

TRU/Mixed TRU Waste m3/yr 0 0 0 0 0 

Contaminated Spaceg rt2 Not estimated No change No change No change No change 

Number of Workers FfEs 7th 71 98 38 71 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Outfall 04A-127 consists of three process sources and four storm drains. Index is 1990 to 1995. 
c Index is representative data; no specific index date available. 
dindex is 1990 to 1995 average. 
e Index is 1990 to 1993 average. 
f Index is 1990 to 1991 average. 
g This facility is expected (based on process knowledge) to have little or no contaminated space from past operations, so no estimate ofthe index was made (assumed to be none). Data 

are increments or decrements from the index. 
h Index is representative data; no specific index date available. 
MGY = million gallons per year, MIX = million liters per year. 
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TABLE 3.6.1-15.-Alternatives for Continued Operation of the Machine Shops, TA-3 
~ --

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Fabrication of Specialty Provide fabrication support for Increase operations to support up Same as No Action Alternative. Same as No Action Alternative. 
Components the dynamic experiments to 100 hydrodynamic tests/yr., 

program and explosives research manufacture up to 50 joint test 
studies, support up to 30 assemblies sets per yr, and 
hydrodynamic testslyr, provide general laboratory 

manufacture 20 to 40 joint test fabrication support as requested. 
assemblies sets per yr and 
provide general laboratory 

fabrication support as requested. 

Fabrication Utilizing Continue fabrication utilizing Up to three times No Action Same as No Action Alternative. Same as No Action Alternative. 
Unique Materials unique and unusual materials. Alternative. 

Dimensional Inspection Provide appropriate dimensional Provide appropriate dimensional Same as No Action Alternative. Same as No Action Alternative. 
ofF abricated inspection of above fabrication inspection of above fabrication 
Components activities. activities, and undertake 

i 
additional types of 

measurements/inspections. 
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~ TABLE 3.6.1-16.-Parameter Differences Among Alteratives for Continued Operation of the Machine Shops (TA-3) 
-- -

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Radioactive Air Emissions Ci/yr 
Uranium-238 5.00 X 10"6 b 5.00 X 10-S 1.50 x w-4 5.00 X 10"5 5.oo x 10"5 

NPDES Discharge MGY No outfalls No outfalls No outfalls No outfalls No outfalls 

Chemical Waste lb/yr (kg/yr) 52,300c (23,700) 313,000 (142,000) 1,045,000 (474,000) 313,000 (142,000) 313,000 (142,000) 

Low-Level Radioactive Waste ft3/yr (m3/yr) 710c (20) 9,880 (280) 21,390 (606) 9,880 (280) 9,880 (280) 

Low-Level Radioactive Mixed ft3/yr (m3/yr) 120c (3.3) 0 0 0 0 
Waste 

TRU/Mixed TRU Waste ft3/yr (m3/yr) 0 0 0 0 0 

Contaminated Spaced ft2 (m2) Not estimated + 5,000 (460) + 10,000 (930) + 5,000 ( 460) + 5,000 (460) 

Number of Workers FTEs 60e 123 289 123 123 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Index data for uranium-238 is from 1993. 
c Index is 1993 to 1995 average. Nonnuclear workload will increase substantially from the index. 
d This facility is expected (based on process knowledge) to have little or no contaminated space from past operations, so no estimate ofthe index was made (assumed to be none). Data 

are increments or decrements from the index. 
c Index is Fiscal Year 1996 as adjusted by the facility subject matter expert. 
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ACTNITY 

High Explosives 
Synthesis and 
Production 

High Explosives 
and Plastics 

TABLE 3.6.1-17 .-Alternatives for the Continued Operation of the High Explosives Processing Facilities 
(TA-8, TA-9, TA-11, TA-16, TA-22, TA-29, and TA-37) 8 

-··--·-- -----~ 

NO ACTION EXPAND ED OPERATIONS REDUCED OPERATIONS GREENER 

Continue low-level synthesis 50% increase in synthesis Activities reduced to Same as Reduced Operations 
research and development, research and development and approximately 60% of No Action Alternative. 
produce new materials and formulation of explosives. Alternative. 

formulate explosives as needed. Increase production of materials 
Increase process development. for evaluation and process 

Produce material and components development. 
for directed stockpile production. 

Evaluate stockpile returns. 40% increase in developing and Overall level of effort reduced to Same as Reduced Operations 
Increase efforts in development characterizing substitute less than 60% of No Action Alternative. 

Development and and characterization of new materials for stockpile Alternative. 
Characterization plastics and high explosives for application. More efforts in 

stockpile improvement. Improve predictive models, process 
predictive capabilities. Research development, and high explosives 
high explosives waste treatment waste treatment. 

methods. 

High Explosives Continue traditional stockpile Fabrication support increased: Reduced efforts in fabrication as Same as Reduced Operations 

1 

and Plastics surveillance and process surveillance rebuild, + 40%; compared to No Action Alternative. 
Fabrication development. Supply parts to stockpile rebuilds, Alternative; War reserve 

I Pantex for surveillance, stockpile + 100%; surety and above ground refurbishment and weapons 

I rebuilds, and joint test test,+ 50%. research and development, 
assemblies. approximately 60% of No Action 

Increase fabrication for 
Alternative. Stockpile 

hydrodynamic and environmental 
surveillance and above ground 
tests reduced to approximately 

testing. 
75% of No Action Alternative. 

Test Device Increase test device assembly to Increase operation to support Same as No Action Alternative. Same as No Action Alternative. 
Assembly support stockpile related approximately 100 major 

hydrodynamic tests, joint test assemblies/yr. 
assemblies, environmental and 

safety tests, and somewhat 
increased research and 

development. Approximately 30 
major assembles/yr. 
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TABLE 3.6.1-11.-Alternativesfor the Continued Operation of the High Explosives Processing Facilities 

(TA-8, TA-9, TA-11, TA-16, TA-22, TA-29, and TA-J7t-Continued 

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Safety and Increase safety and SO% increase in safety and Testing activities reduced to Same as Reduced Operations 
Mechanical Testing environmental test related to environmental tests to support approximately 800/o of No Action Alternative. 

stockpile assurance. Improve stockpile needs. Approximately Alternative. 
predictive models, approximately 15 safety and mechanical tests/yr. 
12 safety and mechanical tests/yr. 

Research, Increase efforts to support Increase operations to support 40 Same as No Action Alternative. Same as No Action Alternative. 
Development, and assigned SSM activities; major product lines per year. 
Fabrication of manufacture up to 20 major 
High-Power product lines per year. Support 
Detonators DOE complex for packaging and 

transportation of electro-
explosive devices. 

a The total amount of explosives and mock explosives used across all activities is an indicator of overall activity levels for this key facility. These amounts under each alternative are: 
No Action: 46,750 pounds (21,200 kilograms) of explosives and 1,590 pounds (720 kilograms) of mock explosives. 
Expanded Operations: 82,700 pounds (37,500 kilograms) of explosives and 2,910 pounds (1,320 kilograms) of mock explosives. 
Reduced Operations: 19,400 pounds (8,800 kilograms) of explosives and 1,150 pounds (520 kilograms) of mock explosives. 
Greener: 19,400 pounds (8,800 kilograms) of explosives and 1,150 pounds (520 kilograms) of mock explosives. 
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TABLE 3.6.1-18.-Parameter Differences Among Alternatives for Continued Operation of High Explosives Processing 
(TA-8, TA-9, TA-11, TA-16, TA-22, TA-28, and TA-37) 

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER OPERATIONS OPERATIONS 

Radioactive Air Emissions 
(TA-ll) Ci/yr 1.53 x 1o·7 b 3.98 x 1o·7 9.96 x w·7 2.32 x w·7 2.32 x w·7 

Uranium-238 Ci/yr 2.9o x 1o·9 7.56 X 10"9 1.89 x 10·8 4.41 x w·9 4.41 x w-9 

Uranium-235 Ci/yr 5.69 x w·8 1.49 x w·7 3.71 x 1o·7 8.67 x w·8 8.67 X 10"8 

Uranium-234 

NPDES Discharge 
Total Discharges MGY(MLY) 34 (129) 12.4 (47.0) 12.4 (47.0) 12.3 (46.6) 12.3 (46.6) 

02A-007c MGY(MLY) 10.5d (40) 7.4 (28.0) 7.4 (28.0) 7.4 (28.0) 7.4 (28.0) 

03A-130 MGY(MLY) 0.037e (0.14) 0.037 (0.14) 0.037 (0.14) 0.037 (0.14) 0.037 (0.14) 

04A-070 MGY(MLY) 0.22f (0.83) 0.0 0.0 0.0 0.0 

04A-083c MGY(MLY) 0.20g (0.76) 0.0 0.0 0.0 0.0 

04A-092c MGY(MLY) 1.57f (5.94) 0.0 0.0 0.0 0.0 

04A-115c MGY(MLY) 0.53g (2.01) 0.0 0.0 0.0 0.0 

04A-157 MGY(MLY) 7.31 g (27. 7) 0.0 0.0 0.0 0.0 

05A-053c MGY(MLY) 0.124d (0.47) 0.0 0.0 0.0 0.0 

05A-054 MGY(MLY) 3.57d (13.5) 3.6 (13.6) 3.6 (13.6) 3.6 (13.6) 3.6 (13.6) 

05A-055 MGY(MLY) 0.036d (0.14) 0.13 (0.49) 0.13 (0.65) 0.10 (0.38) 0.10 (0.38) 

05A-056 MGY(MLY) 2.53d (9.58) 0.0 0.0 0.0 0.0 

05A-066c MGY(MLY) 4.36d (16.5) 0.74 (2.80) 0.74 (2.80) 0.74 (2.80) 0.74 (2.80) 

05A-067c MGY(MLY) 0.33d (1.25) 0.33 (1.25) 0.33 (1.25) 0.33 (1.25) 0.33 (1.25) 

05A-068c MGY(MLY) 1.16d (4.39) 0.06 (0.23) 0.06 (0.23) 0.06 (0.23) 0.06 (0.23) 

05A-069 MGY(MLY) o.oo7d (0.03) O.Ql (0.04) O.Ql (0.04) O.Ql (0.04) O.Ql (0.04) 

05A-071 MGY(MLY) 0.036d (0.14) 0.04 (0.15) 0.04 (0.15) 0.04 (0.15) 0.04 (0.15) 

05A-072c MGY(MLY) 0.0219f (0.08) 0.0 0.0 0.0 0.0 

05A-096 MGY(MLY) 0.007d (0.03) 0.01 (0.04) O.Ql (0.04) O.Ql (0.04) O.Ql (0.04) 

05A-097 MGY(MLY) 0.007d (0.03) O.oi (0.04) 0.01 (0.04) O.Ql (0.04) 0.01 (0.04) 

06A-073 MGY(MLY) 0.084f (0.32) 0.0 0.0 0.0 0.0 

06A-074 MGY(MLY) 0.25g (0.95) 0.0 0.0 0.0 0.0 

06A-075 MGY(MLY) l.Or (3.79) 0.0 0.0 0.0 0.0 

Chemical Waste lb/yr (kg/yr) 20,30oh (9,200) 24,300 (11,000) 28,700 (13,000) 15,400 (7 ,000) 15,400 (7,000) 

Low-Level Radioactive Waste ft3/yr (m3/yr) 210i (6) 390 (11) 560 (16) 280 (8) 280 (8) 
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TABLE 3.6.1-18.-Parameter Differences Among Alternatives for Continued Operation of High Explosives Processing 
(TA-8, TA-9, TA-11, TA-16, TA-22, TA-28, and TA-37)-Continued 

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Low-Level Radioactive Mixed ft3/yr (m3/yr) 7j (0.2) 7 (0.2) 7 (0.2) 7 (0.2) 7 (0.2) 
Waste 

TRU/Mixed TRU Waste ft3/yr (m3/yr) 0 0 0 0 0 

Contaminated Spacek ft2 (m2) Not estimated No change No change No change No change 

Number of Workers FfEs 1481 242 335 170 170 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Index is Fiscal Year 1995. 
c Footnoted outfalls contain both process sources and storm water sources; otherwise, outfalls contain only process sources. 
dlndex is 1990 to 1995. 
e Index is representative data; no specific index date available. 
f Index data from ESH-18 measurements for NPDES permit application and from estimates based on facility operations. No specific dates available. 
g Index estimated by facility operations based on approximate water usage. No specific index date available. 
h Index is 1990 to 1995 average. 
i Index is 1993 to 1995 average. 
j Index is 1994 to 1995 average. 
k This facility is expected (based on process knowledge) to have little or no contaminated space from past operations, so no estimate ofthe index was made (assumed to be none). Data 

arc increments or decrements from the index. 
1 Provided as representative data by the facility subject matter expert. Index date not available. 
MGY =million gallons per year, MLY =million liters per year. 
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TABLE 3.6.1-19.-Alternativesfor the Continued Operation of High Explosives Testing: TA-14 (Q-Site), TA-15 (R-Site), 
TA-36 (Kappa-Site), TA-39 (Ancho Canyon Site), and TA-40 (DF-Site) 

------- - ----- -- ~----

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Hydrodynamic Tests Conduct up to 30 hydrodynamic Increase number of Same as No Action Alternative. Same as No Action Alternative. I 

tests/yr. Develop containment hydrodynamic tests to up to 100/ 
technology. Conduct baseline and yr. Depleted uranium use of 

code development tests of about 6,900 lb/yr (over all 
weapons configuration. activities). 

Depleted uranium use of 2,900 lb/ 
yr (over all activities). 

Dynamic Experiments Conduct dynamic experiments to Increase number of dynamic Same as No Action Alternative. Same as No Action Alternative. 
study properties and enhance experiments by about 50%. 

understanding of the basic physics 
of state and motion for materials 

used in nuclear weapons including 
some experiments with SNM. 

Explosives Research Conduct high explosives tests to Up to twice No Action Same as No Action Alternative. Same as No Action Alternative. 
and Testing characterize explosive materials. Alternative. 

Munitions Experiments Continued support of DoD in Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
conventional munitions. Conduct 
experiments with projectiles and 
study other effects on munitions. 

High Explosives Conduct HEPP experiments and Up to twice the number of HEPP Same as No Action Alternative. Same as No Action Alternative. 
Pulsed-Power (HEPP) development tests. experiments and development 
Experiments tests. 

Calibration, Conduct tests to provide Up to twice the number of tests. Same as No Action Alternative. Same as No Action Alternative. 
Development, and calibration data, instrumentation 
Maintenance Testing development, and maintenance of 

image processing capability, etc. 

Other Explosives Develop advanced high Increase the number of Same as No Action Alternative. Same as No Action Alternative. 
Testing explosives or weapons evaluation explosives studies by 50%. 

techniques. 

Note: All alternatives include completion of construction for the DARl-!T Facility and its operation, as discussed in chapter 2 (section 2.2.2.10). 
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TABLE 3.6.1-20.-Parameter Differences Among Alternatives for Continued Operation of High Explosives Testing, TA-14 (Q-Site) 
TA-15 (R-Site) TA-36 (Kappa Site), and TA-40 (DF-Site) 
~-~ -· --- - ---- - --- ----· --- --- --- - -- - ---- --- - -- - - - -- --

PARAMETER UNITS INDEXa NO ACTION EXPANDED REDUCED GREENER OPERATIONS OPERATIONS 

Radioactive Air Emissionsb 
Depleted Uraniwn Ci/yr Not Available 5.o x 10·2 1.5 X 10"1 5.0 X 10"2 5.0 X 10"2 

Chemical Usagec 

TA-14 
Depleted Uranium lb/yr (kg/yr) 6.6 (3) 22 (10) 66 (30) 22 (10) 22 (10) 
Lead lb/yr (kg/yr) 22 (10) 22 (10) 66 (30) 22 (10) 22 (10) 

TA-15d 
Depleted Uranium lb/yr (kg/yr) 730 (330) 1,980 (900) 5,950e (2,700) 1,980 (900) 1,980 (900) 
Lead lb/yr (kg/yr) 44 (20) 110 (50) 330 (150) 110 (50) 110 (50) 
Beryllium lb/yr (kg/yr) 22 (< 10) 22(10) 66 (30) 22 (10) 22 (10) 
Aluminwn lb/yr (kg/yr) ISO (70) 330 (150) 990 (450) 330 (150) 330 (150) 
Copper lb/yr (kg/yr) 44 (20) 220 (100) 660 (300) 220 (100) 220 (100) 
Tantalum lb/yr (kg/yr) 22 (< 10) 220 (100) 660 (300) 220 (100) 220 (100) 
Tungsten lb/yr (kg/yr) 22 (10) 220 (100) 660 (300) 220 (100) 220 (100) 

TA-36 
Depleted Uranium lb/yr (kg/yr) 330 (150) 880 (400) 2,650 (1,200) 880 (400) 880 (400) 
Lead lb/yr (kg/yr) 22 (< 10) 22 (10) 66 (30) 22 (10) 22 (10) 
Beryllium lb/yr (kglyr) 0 22 (10) 66 (30) 22 (10) 22 (10) 
Copper lb/yr (kg/yr) 22 (10) 22 (10) 66 (30) 22 (10) 22 (10) 

TA-39 
Lead lb/yr (kg/yr) 0 22 (10) 66 (30) 22 (10) 22 (10) 
Beryllium lb/yr (kg/yr) 0 22 (10) 66 (30) 22 (10) 22 (10) 
Aluminumn lb/yr (kg/yr) 1,410 (640) 33,100 (15,000) 99,200 (45,000) 33,100 (15,000) 33,100 (15,000) 
Copp~ lb/yr (kg/yr) 2,510 (1,140) 33,100 (15,000) 99,200 (45,000) 33,100 (15,000) 33,100 (15,000) 

TA-40 
Copper lb/yr (kg/yr) 44 (20) 220 (100) 660 (300) 220 (100) 220 (100) 
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TABLE 3.6.1-20.-Parameter Differences Among Alternatives for Continued Operation of High Explosives Testing, TA-14 (Q-Site) 
TA-15 (R-Site) TA-36 (Kappa Site), and TA-40 (DF-Site)-Continued 

----- ------ --- -· --- -- --- ---------- --- ----------- -------- ·-·- --- -----

PARAMETER UNITS INDEX8 NO ACTION EXPANDED REDUCED GREENER OPERATIONS OPERATIONS 

NPDES Discharge 

Total Discharges MGY(MLY) 3.95 (15.0) 3.6 (13.6) 3.6 (13.6) 3.6 (13.6) 3.6 (13.6) 

03A-028 MGY(MLY) 2.2g (8.33) 2.2 (8.33) 2.2 (8.33) 2.2 (8.33) 2.2 (8.33) 

03A-185 MGY(MLY) 0.73h (2.76) 0.73 (2.76) 0.73 (2.76) 0.73 (2.76) 0.73 (2.76) 

04A-10lr MGY(MLY) < o.o5i (0.19) 0 0 0 0 

04A-139 MGY(MLY) None None None None None 

04A-14I MGY(MLY) 0.03Ih (O.I2) 0.0 0.0 0.0 0.0 

04A-I43 MGY(MLY) 0.018h (0.07) 0.018 (0.07) 0.018 (0.07) O.OI8 (0.07) O.OI8 (0.07) 

04A-I56 MGY(MLY) 0.09Ih (0.34) 0.0 0.0 0.0 0.0 

06A-079 MGY(MLY) 0.54 (2.04) 0.54 (2.04) 0.54 (2.04) 0.54 (2.04) 0.54 (2.04) 

06A-080 MGY(MLY) 0.027h (O.IO) 0.03 (0.11) 0.03 (0.11) 0.03 (O.ll) 0.03 (0.11) 

06A-08I MGY(MLY) 0.027h (O.IO) 0.03 (O.II) 0.03 (O.li) 0.03 (O.ll) 0.03 (O.ll) 

06A-082 MGY(MLY) 0.027h (0.10) 0.0 0.0 0.0 0.0 

06A-099r MGY(MLY) 0.027h (O.IO) 0.0 0.0 0.0 0.0 

06A-IOO MGY(MLY) 0.037h(0.14) 0.04 (0.15) 0.04 (0.15) 0.04 (0.15) 0.04 (O.I5) 

06A-I23 MGY(MLY) O.l3g (0.49) 0.0 0.0 0.0 0.0 

Chemical Waste lb/yr (kg/yr) 52,700' (23,900) 55,600 (25,200) 77,800 (35,300) 55,600 (25,200) 55,600 (25,200) 

Low-Level Radioactive Waste ft3/yr (m3/yr) 2,80oi (80) I0,600 (300) 33,200 (940) I 0,600 (300) I 0,600 (300) 

Low-Level Radioactive Mixed ft3/yr (m3/yr) 3._sj(0.1) 10.6 (0.3) 31.8 (0.9) I0.6 (0.3) I0.6 (0.3) 
Waste 

TRU/Mixed TRU Wastek ft3/yr (m3/yr) 0 7.1 (0.2) 7.1 (0.2) 7.1 (0.2) 7.1 (0.2) 

Contaminated Space1 ft2 (m2) Not estimated No change No change No change No change 

Number of Workers FTEs 341m 4ll 619 4ll 411 
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TABLE 3.6.1-20.-Parameter Differences Among Alternatives for Continued Operation of High Explosives Testing, TA-14 (Q-Site) 
TA-15 (R-Site) TA-36 (Kappa Site), and TA-40 (DF-Site)-Continued 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b The isotopic composition of depleted uranium is approximately 99.7% uranium-238, approximately 0.3% uranium-235, and approximately 0.002% uranium-234. Because there are 
no historic measurements of emissions from these sites, projections are based on estimated release fractions of the materials used in tests. 

c Index from 1990 and 1995 chemical inventory data (LANL 1990 and LANL 1995b). 
d Usage for TA-15 includes operations at DARHT and other TA-15 firing sites. The usage at DARHT for the No Action Alternative is the same as analyzed in the DARHT EIS 

(DOE 1995c ). Conservatively, no credit was taken for the phased containment to be implemented at DARHT because the full benefits of phased containment would not be realized 
until late in the period examined in this SWEIS. 

e Usage listed for the Expanded Operations Alternative includes projections for expanded operations at DARHT as well as the other TA-15 firing sites, consistent with the Expanded 
Operations Alternative description (the highest foreseeable level of such activities that could be supported by the LANL infrastructure). No proposals are currently before DOE to 
exceed the material expenditures at DARHT that are evaluated in the DARHT EIS (DOE 1995c). 

f Outfall contains both process sources and storm water sources. 
g Index provided as representative data by facility operations personnel. No specific dates available. 
h Index data is from ESH-18 measurements for NPDES permit application and from estimates based on facility operations. No specific dates available. 
i Index is representative data provided by facility operations based on approximate water usage. No specific dates available. 
j Index is 1990 to 1995 average. 
k TRU waste (steel) will be generated as a result ofDARHT's Phased Containment Option (see DARHT EIS [DOE 1995c]). 
1 Most of these activities occur outdoors and, in general, such activities do not have the potential to result in contamination within facilities; thus, no estimate of the index was made. 

Environmental contamination from such test activities is addressed in chapter 4 (sections 4.2, 4.3, and 4.5). Data are increments or decrements from the index. 
m Data provided as representative data by the facility subject matter expert. No specific index date available. 
n The quantities of copper and aluminum involved in these tests are used primarily in the construction of support structures. These structures are not expended in the explosive tests, 

and thus, do not contribute to air emissions. 
MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.1-21.-Alternativesfor Continued Operation ofthe Los Alamos Neutron Science Center (TA-53) 
-- - ----------------------- ---

ACTIVITY NO ACTION EXPANDED OPERATIONSc REDUCED OPERATIONS GREENERC 

Accelerator Beam Deliver LANSCE linac beam to Deliver LANSCE linac beam to Deliver LANSCE linac beam to Same as Expanded Operations 
Delivery, Maintenance, Areas A, B, C, WNR, Manuel Areas A, B, C, WNR, Manuel Areas A, B, C, WNR, Manuel Alternative. 
and Development Lujan Center, radiography sites, Lujan Center, Dynamic Lujan Center, radiography firing 

and new IPF for 8 months/yr Experiment Facility, and new sites, and new IPF for 
(5, I 00 hrs ). Positive ion current IPF for 10 months/yr 4 months!yr (2,600 hrs). 
1.00 milliampere and negative (6,400 hrs). Positive ion current Positive ion current 1.00 

ion current of 200 microampere. 1.25 milliampere and negative milliampere and negative ion 
ion current of 200 microampere. current of 200 microampere. 

Reconfigure beam delivery and Reconfigure beam delivery and Reconfigure beam delivery and 
support equipment to support support equipment to support support equipment to support 
new facilities, upgrades, and new facilities, upgrades, and new facilities, upgrades, and 

experiments. a experiments. experiments. 

Commission/operate/maintain Commission/operate/maintain Commission/operate/maintain 
LEDA for 6 yrs; operate up to LEDA for 10 to IS yrs; operate 12-million electron volts LEDA 
approximately 6,600 hrs/yr. up to approximately for 2 yrs; operate up to 

6,600 hrs/yr. approximately 1,000 hrs!yr. 

Experimental Area Remote handling and radioactive Full-time remote handling and Same as No Action Alternative. Same as Expanded Operations 
Support waste disposal capability radioactive waste disposal Alternative. 

maintained. capability required during Area 
A interior modifications, Area A 

East renovation. 

Support of experiments, facility Support of experiments, facility 
upgrades, and modifications. upgrades, and modifications. 

Increased power demand for Increased power demand for Same as No Action Alternative. Same as Expanded Operations 
LEDA radiofrequency operation. LANSCE linac and LEDA Alternative. 

radiofrequency operation. 

:t... 
~ 

~ 
~ 

~ ... 

~ 
I:). 
:t... 
~ g· 



w 
I -0 
~ 

I 
I 

I 
I 

I 

TABLE 3.6.1-21.-Alternativesfor Continued Operation of the Los Alamos Neutron Science Center (TA-53)-Continued 
~ 

ACTIVITY NO ACTION EXPANDED OPERATIONSc REDUCED OPERATIONS GREENERC 

Neutron Research and Conduct 500 to 1,000 Conduct 1,000 to 2,000 Conduct 100 to 500 Conduct 1,000 to 2,000 
Technologyb experiments/yr using Manuel experiments/yr using Manuel experiments/yr using Manuel experiments/yr using Manuel 

Lujan Center and WNR. Lujan Center, WNR, and LPSS. Lujan Center and WNR. Lujan Center, WNR, and LPSS. 

Conduct accelerator production Establish LPSS in Area A Support weapons-related Support weapons-related 
of tritium (APT) target (requires modification). experiments: experiments: 

neutronics experiment for 
Conduct APT target neutronics • With small quantities of • With small quantities of 

6 months. 
experiment for 6 months. actinides, high explosives, and actinides, high explosives, and 

Support contained weapons-
Construct dynamic experiment 

sources (up to approximately sources (up to approximately 
related experiments: 

laboratory adjacent to WNR. 
20/yr) 40/yr) 

• With small quantities of • With nonhazardous materials • With nonhazardous materials 

actinides, high explosives, and 
Support contained weapons- and small quantities of high and small quantities of high 

sources (up to approximately 
related experiments: explosives (up to explosives (up to 

40/yr) • With small quantities of approximately 50/yr) approximately 1 00/yr) 

• With nonhazardous materials actinides, high explosives, and • With up to 10 lbs (4.5 kg) high • With up to 10 lbs ( 4.5 kg) high 

and small quantities of high sources (up to approximately explosives and/or depleted explosives and/or depleted 

explosives (up to 80/yr) uranium (up to approximately uranium (up to approximately 

approximately 100/yr) • With nonhazardous materials 15/yr) 30/yr) 

• With up to 10 lbs (4.5 kg) high and small quantities of high • Shockwave experiments 

explosives and/or depleted explosives (up to involving small amounts, up to 

uranium (up to approximately approximately 200/yr) (nominally) 0.18 oz (5 g) 

30/yr) • With up to 10 lbs (4.5 kg) high plutonium 

• Shockwave experiments explosives and/or depleted 

involving small amounts, up to uranium (up to approximately 

(nominally) 0.18 oz (5 g) 60/yr) 

plutonium • Shockwave experiments 

Provide support for static 
involving small amounts, up to 
(nominally) 1.8 oz (SO g) 

stockpile surveillance 
plutonium 

technology research and 
development. Provide support for static 

stockpile surveillance 
technology research and 

development. 
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TABLE 3.6.1-21.-Alternativesfor Continued Operation of the Los Alamos Neutron Science Center (TA-53)-Continued 
-- -- ------~ 

ACTIVITY NO ACTION EXPANDED OPERATIONSc REDUCED OPERATIONS GREENERC 

Accelerator-Driven Conduct lead target tests for 2 Conduct lead target tests for Conduct basic research using Same as Expanded Operations 1 

Transmutation yrs at Area A beam stop. 2 yrs at Area A beam stop. existing LANSCE facilities. Alternative. 
Technology (ADTT) 

Establish 1-megawatt ADTT Implement LIFf (establish 1-
target/blanket experiment area in megawatt, then 5-megawatt 

Area A. ADTT target/blanket experiment 

Conduct low-power experiments 
areas) adjacent to Area A. 

( < 1 megawatt) for 8 months/yr Conduct 5-megawatt 
for4 yrs. experiments for 10 months/yr for 

4 yrs (using about 6.6lbs (3 kg) 
of actinides). 

Subatomic Physics Conduct 5 to 10 physics Conduct 5 to 10 physics Same as No Action Alternative. Same as Expanded Operations 
Research experiments/yr at Manuel Lujan experiments!yr at Manuel Lujan Alternative. 

Center and WNR. Center, WNR, and LPSS. 

Continue neutrino experiment Continue neutrino experiment 
through Fiscal Year 1997. through Fiscal Year 1997. 

Conduct proton radiography Conduct proton radiography 
experiments, including experiments, including 

contained experiments with high contained experiments with high 
explosives. explosives. 

Medical Isotope Irradiate up to approximately 40 Irradiate up to approximately Irradiate up to approximately 20 Same as Expanded Operations 
Production targets/yr for medical isotope 50 targets/yr. targets/yr. Alternative. 

production. 
Added production of exotic and 
neutron-rich/neutron-deficient 

' isotopes (requires modification 

I 
of an existing target area). 

1 High-PowerMicrowaves Conduct research and Same as No Action Alternative. Research reduced to about Same as No Action Alternative. 
and Advanced development in these areas, 50 percent of the No Action 
Accelerators including microwave chemistry Alternative levels. No research 

research for industrial and in microwave chemistry for 
environmental applications. industrial and environmental 

applications. 
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TABLE 3.6.1-21.-Alternativesfor Continued Operation of the Los Alamos Neutron Science Center (TA-53)-Continued 

a Note: All alternatives include the completion of proton and neutron radiography facilities, the LEDA, the IPF relocation, and the SPSS enhancement, as discussed in chapter 2 
(section 2.2.2.11). 

b Numbers of neutron experiments represent plausible levels of activity for each alternative. Bounding conditions for the consequences of operations are primarily determined by: 
(a) length and power of beam operation and (b) maintenance and construction activities. 

c The Expanded Operations and Greener Alternatives at TA-53 include the facility construction or modification activities and the operations associated with the LPSS, the 5-megawatt 
target/blanket experimental area (also referred to as LIFT), the DEL, and the Exotic Isotope Production Facility (in addition to TA-53 activities previously reviewed under NEPA). 
The parameters presented in Table 3.6.1-22, and the impacts presented in section 3.6 (and in chapter 5, sections 5.3 and 5.5) include the construction and the operation impacts 
associated with these projects. There are no meaningful siting and construction alternatives for these projects because they are dependent on the delivery of an accelerator beam that 
is not provided at other LANL facilities. (Construction of a new accelerator solely to provide for these activities is not considered reasonable.) 

W =proton (positively charged ion), H" =negatively charged hydrogen ion 
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TABLE 3.6.1-22.-Parameter Differences Anwng Alternatives for Continued Operation of the 
Los Alanws Neutron Science Center (TA-53) 

PARAMETER UNITS INDEX8 NO ACTION EXPANDED REDUCED 
OPERATIONS OPERATIONS 

Radioactive Air Emissionsb 
Argon-41 (10-yr average) Cilyr 2.4 X 102 4.81 X 102 7.68 x to2 2.46 X 102 

1996 to 1997 average Cilyr 1.13 X to3 1.38 X to3 5.90x 102 

1998 to 1999 average Ci/yr 6.01 X tol 7.44 X tol 3.12xto1 

2000 to 2001 average Ci/yr 4.05 X to2 5.05 X to2 2.03 X 102 

2002 to 2005 average Cilyr 4.05 X 102 9.37 x 102 2.03 X 102 

Carbon-10 (10-yr average) Ci/yr 2.08 X 103 1.35 x to2 1.53 X to2 1.05 X 102 

1996 to 1997 average Ci/yr 6.69 X to2 7.55 X to2 5.20x 102 

1998 to 2005 average Ci/yr 2.12 X 10° 2.65 X to0 1.06 x to·0 

Carbon-It (10-yr average) Cilyr 1.13 X to4 7.56 X 103 1.08 X to4 4.16x 103 

1996 to 1997 average Ci/yr 1.90 X 104 2.30x to4 1.14 X 104 

1998 to 1999 average Cilyr 2.37 X 103 2.96 X 103 1.19 X 103 

2000 to 2001 average Ci/yr 5.47 X 103 6.84 X 103 2.74x 103 

2002 to 2005 average Ci/yr 5.47 X 103 1.07 X 104 2.74x 103 

Nitrogen-13 (10-yr average) Ci/yr 7.18x103 1.34 X 1oJ 1.59 X 103 8.67 X 102 

1996 to 1997 average Ci/yr 4.98 X loJ 5.81 X 103 3.48 X 103 

1998 to 2005 average Ci/yr 4.28 X 102 5.35 X 102 2.14x102 

Nitrogen-16 (10-yr average) Ci/yr 1.08 X 103 1.80 X 102 2.10x to2 1.19 X 102 

1996 to 1997 average Cilyr 8.98 X 102 1.05 X 1oJ 5.95 X 102 

1998 to 2005 average Ci/yr 2.85 x w-2 2.85 x to·2 2.85 x 10·2 

Oxygen-14 (10-yr average) Ci/yr 7.5 X 102 7.32 x 101 8.33 x 101 5.63 X 101 

1996 to 1997 average Ci/yr 3.45 X 102 3.90 X 102 2.71 X 102 

1998 to 2005 average Cilyr 5.29 X 10° 6.61 X to0 2.65 X 10"0 

Oxygen-IS (10-yr average) Ci/yr 2.84 X 104 2.79 X 103 3.18 X 103 2.09 X 103 

1996 to 1997 average Ci/yr 1.20 X 104 1.35 X 104 9.55 X 103 

1998 to 2005 average Ci/yr 4.84 X 102 6.06 X 102 2.32 X 102 

----------

GREENER 

7.68 X 102 

1.38 X to3 

7.44 x 101 

5.05 X 102 

9.37 X to2 

1.53 X to2 

7.55 X 102 

2.65 X to0 

1.08 X 104 

2.30 X 104 

2.96 X 103 

6.84 X to3 

1.07 X 104 

1.59x 103 

5.81 X 103 

5.35 X 102 

2.10 X to2 

1.05 X to3 

2.85 x 1o·2 

8.33 x 101 

3.90 X 102 

6.61 X 10° 

3.18 X 103 

1.35x104 

6.06 X 102 
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TABLE 3.6.1-22.-Parameter Differences Among Alternatives for Continued Operation of the 
Los Alamos Neutron Science Center (TA-53)-Continued 

-------------------- ~------~----- --·- ---

PARAMETER UNITS INDEX8 NO ACTION EXPANDED REDUCED 
OPERATIONS OPERATIONS 

LEDA Projections 
Oxygen-19 (8-yr average) Ci/yr Not Operating 2.16x 10·3 2.16 X 10"3 2.16 X 10"3 c 

Sulfur-37 (8-yr average) Ci/yr Not Operating 1.81 X 10"3 1.81 x 1o·3 1.81 x 10·3 

Chlorine-39 (8-yr average) Ci/yr Not Operating 4.7o x 1o·4 4.70x 10·4 4.70x 10·4 

Chlorine-40 (8-yr average) Ci/yr Not Operating 2.19 X 10"3 2.19 x 1o·3 2.19 x 10·3 

Krypton-83m (8-yr average) Ci/yr Not Operating 2.21 x 1o·3 2.21 x 1o·3 2.21 X 10"3 

Others (8-yr average) Ci/yr Not Operating 1.11 x 1o·3 1.11 X 10"3 1.11 x 10·3 

NPDES Discharge 
16.8 (63.6) 67.7f (256) 81.8f (310) 26.2f (99.2) Total Dischargesd,e MGY(MLY) 

03A-047 MGY(MLY) 2.64 (9.99) 4.7 (17.8) 7.1 (26.9) 2.3 (8.71) 

03A-048 MGY(MLY) 8.56 (32.4) 15.6 (59.0) 23.4 (88.6) 7.7 (29.1) 

03A-049 MGY(MLY) 4.15 (15.7) 7.5 (28.4) 11.3 (42.8) 3.7 (14.0) 

03A-113 MGY(MLY) 0.9 (3.41) 39.7 (ISO) 39.8 (151) 12.3 (46.6) 

OJA-125 MGY(MLY) 0.18 (0.68) 0.18 (0.68) 0.18 (0.68) 0.18 (0.68) 
0.37 (1.40) 0.0 0.0 0.0 03A-145 MGY(MLY) 

I Chemical Waste lb/yr (kg/yr) 36,6008 (16,600) 36,600 (16,600) 36,600 (16,600) 36,600 (16,600) 
I 

Low-Level Radioactive Waste ft3/yr (m3/yr) 3,530h (100) 5,510 (156) 38,300i (1,085) 5,510 (156) 

Low-Level Radioactive Mixed ft3/yr (m3/yr) 3si (1) 35 (1) 35 (1) 35 (1) 
Waste 

TRU/Mixed TRU Waste ft3/yr (m3/yr) 0 0 0 0 

Electric Power megawatts 29k 58 63 38 
Electricity gigawatt-hours 104k 372 437 163 

Water MGY(MLY) 781 (295) 218 (825) 265 (1,000) 108 (409) 

Contaminated Spacem ft3/ft2 (m3/m2) 380,000 (10,750) +19,000 (1,770) +24,000 (2,230) +19,000 (1,770) 

Number of Workers FfEs 741n 856 856 731 

GREENER 

2.16 X 10"3 

1.81 x 10·3 

4.70 x 10·4 

2.19x 10·3 

2.21 X 10"3 

1.11 X 10"3 

81.8f (310) 
7.1 (26.9) 

23.4 (88.6) 
11.3 (42.8) 
39.8 (151) 
0.18 (0.68) 

0.0 

36,600 (16,600) 

38,300i (1 ,085) 

35 (1) 

0 

63 
437 

265 (1,000) 

+19,000 (1,770) 

856 
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TABLE 3.6.1-22.-Parameter Differences Among Alternatives for Continued Operation of the 
Los Alamos Neutron Science Center (TA-53)-Continued 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b 8-year average (1990 to 1997) is used as the basis for projected emissions for isotopes associated with the LEDA project. 5-year average (1991 to 1995) is used for the index for all 
other air emissions. 

c For the Reduced Operations Alternative, power would be reduced from 40-million electron volts to 12-million electron volts. This would result in somewhat lower emissions; 
however, the relation is not linear. Therefore, no difference was shown in the Reduced Operations Alternative to remain conservative. 

d Index is 1990 to 1995. 
cAll outfalls consist of process sources only. 
fvatues given across the alternatives are peak values for the 10 years. For most years, total discharges will be less. 
g Index is 1990 to 1995. 
h Index is 1992 to 1995. 
i LLW volumes increase significantly in the Expanded Operations Alternative and Greener Alternative due to the LPSS project, which requires the decontamination and renovation of 

Experimental Area A (Building 53-03M). 
j Assumed index value of 1. LLMW moratorium in mid 1990's caused changes in operations such that no more than 35 tP (1 m3) is expected. 
k The index is the 6-year period 1990 to 1995. 
1 The index is 3-year average 1993 to 1995. 
m Data are increments or decrements to the index. Index is May 1996. The index value is in tP (m3) because existing contamination is in materials in target areas that are best 

described in terms of volumes. The projections by alternative are in n2 (m2) to recognize new areas that would have/handle irradiated or contaminated materials. 
n Index is Fiscal Year 1995. 
MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.1-23.-Alternativesfor the Continued Operation of the Health Research Laboratory (TA-43) 
--- ----------- ------ --- -- -

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Genomic Studies Conduct research utilizing Activities increased 25% above Activities reduced to 20% of No Same as Expanded Operations 
molecular and biochemical No Action Alternative. Action Alternative. Alternative. 

techniques to analyze the genes 
of animals, particularly humans. 

Develop strategies at current 
levels to analyze the nucleotide 
sequence of individual genes, 

especially those associated with 
genetic disorders, and to identify 
their map genes and/or genetic 

diseases to locations on 
individual chromosomes. Part of 

this work is to map each 
nucleotide, in sequence, of each 
gene in all 46 chromosomes of 

the human genome. 

Cell Biology Conduct research at current Activities increased 40% above Activities reduced to 30% of No Same as Expanded Operations 
levels utilizing whole cells and No Action Alternative. Action Alternative. Alternative. a 

cellular systems, both in-vivo 
and in-vitro, to investigate the 

effects of natural and 
catastrophic cellular events like 

response to aging, harmful 
chemical and physical agents, 

and cancer. 

Cytometry Conduct research utilizing laser Activities increased 33% above Activities reduced to 25% of No Same as Expanded Operations 
imaging systems to analyze the No Action Alternative. Action Alternative. Alternative. a 

structures and functions of 
subcellular systems. 

DNA Damage and Repair Research using isolated cells to Activities increased 40% above Activities reduced to 30% of No Same as Expanded Operations 
investigate DNA repair No Action Alternative. Action Alternative. Alternative. a 

mechanisms. 
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TABLE 3.6.1-23.-Alternativesfor the Continued Operation of the Health Research Laboratory (TA-43)-Continued 
------------ - -- -------

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Environmental Effects Research identifies specific Activities increased 25% above Activities reduced to 40% of No Same as Expanded Operations 
changes that occur in DNA and No Action Alternative. Action Alternative. Alternative.a 

proteins in certain 
microorganisms after events in 

the environment. 

Structural Cell Biology Conduct research utilizing Activities increased 50% above Activities reduced to 20% of No Same as Expanded Operations 
chemical and ccystallographic No Action Alternative. Action Alternative. Alternative. 

techniques to isolate and 
characterize the three-

dimensional shapes and 
properties of DNA and protein 

molecules. 

Neurobiology Conduct research using Activities increased to three Same activities as No Action Activities increased to two times 
magnetic fields produced in times the level of the No Action Alternative. the level of the No Action 

active areas of the brain to map Alternative. Alternative. 
human brain locations associated 

with certain sensoty and 
cognitive functions. 

Instrumentation is sensitive 
magnetic detection devices. 

In-Vivo Monitoring Continue 1,500 whole-body Activities increased to 3,000 Activities decreased to 500 Same activities as Expanded 
scans/yr as a service, a part of scans/yr. scans/yr. Operations Alternative. 

the LANL personnel monitoring 
program, which supports 

operations with radioactive 
materials conducted elsewhere at 

LANL. 

a Activity level is the same as Expanded Operations Alternative but FfE level is only slightly increased above the No Action Alternative. This is possible through use of more 
automated analytical apparatus. 
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TABLE 3.6.1-24.-Parameter Differences in Alternatives for Continued Operation of the Health Research Laboratory (TA-43) 
------- ------- ------- --------- -- --- ------- ----

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Radioactive Air Emissions Ci/yr Negligible Not estimated Not estimated Not estimated Not estimated 

NPDES Discharge 
03A-040b 

MGY(MLY) 2.7c (10.2) 2.Sd (9.46) 2.5 (9.46) 2.5 (9.46) 2.5 (9.46) 

Chemical Waste lb/yr (kg/yr) 10,800e (4,900) 15,400 (7,000) 28,700 (13,000) 11,000 (5,000) 28,700 (13,000) 

Biomedical Waste lb/yr (kg/yr) 290e (130) wf (SO) 620g (280) I lOr (SO) 620f (280) 

Low-Level Radioactive Waste ft3/yr (m3/yr) 810e (23) 490 (14) 1,200 (34) 490 (14) 1,200 (34) 

Low-Level Radioactive Mixed ft3/yr (m3/yr) 14e (0.4) 95 (2.7) 120 (3.4) 88 (2.5) 120 (3.4) 
Waste 

TRU/Mixed TRU Waste ft3/yr (m3/yr) 0 0 0 0 0 

Electric Powerj MW 0.44Si 0.5 0.7 0.2 0.5 

Waterj MGY(MLY) IO . .si (39.7) 12 (45.4) IS (56.8) 4 (15.1) 12 (45.4) 

Contaminated Spacek 
ft2 (m2) 93,000 (8,640) No change No change Total No change No change 

Radiation Wing ft2 (m2) 1,730 (160) 

Irradiator Suite ft2 (m2) 840 (80) 

Number of Workers FTEs 1801 190 250 70 200 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Outfall 03A-040 consists of one process outfall and nine storm drains. The process outfall is scheduled for elimination. 
c Index is data from ESH-18 measurements for NPDES permit application and from estimates based on facility operations. No specific dates available. 
d Storm water only. Estimated as the difference between total volume and process cooling water volume. An expected roof area increase of 10% is factored in as well. 
e Index is 1994 to 1995 average. 
f Waste comes from the animal colony. The animal colony was downsized substantially in the 1996 to 1997 period; waste in 1997 (calendar) was 165lbs (75 kg). A future change in 

animal colony size is projected only for the Expanded Operations Alternative. 
g Animal colony and the associated waste are projected to double. 
h Facility-specific data are available for HRL, which is metered. 
i The index is the average of1994 (0.44 megawatts) and 1995 (0.45 megawatts) usage. 
j The index is the average of1993 (10 MGY [38 MLY]) and 1994 (11 MGY [42 MLY]) usage. 
k Data are increments or decrements to the index. Index is May 1996. 
1 Index is Fiscal Year 1994, as adjusted by the facility subject matter expert. 
MGY =million gallons per year; MLY =million liters per year. 
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ACTIVITY 

Radionuclide 
Transport 
Studies 

Environmental 
Remediation 
Support 

I 
Ultra-Low-

. Level 
Measurements 

Nuclear/ 
Radiochemistry 

Isotope 
Production 

Actinide/ 
Transuranic 
Chemistry 

TABLE 3.6.1-25.-Alternativesfor Continued Operation ofthe Radiochemistry Facility (TA-48) 
- ---

NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Actinide transport, sorption, and Increased level of operations, Reduced level of operations, Same level of activities as 
bacterial interaction studies. approximately twice No Action approximately half No Action Expanded Operations Alternative, 
Development of models for Alternative. Alternative. but activities are in support of 
evolution of groundwater. 

80 to 160 studies/yr. 18 to 36 studies/yr. 
environmental remediation. 

Assessment of performance or risk 
of release for radionuclide sources 
at proposed waste disposal sites. 

45 to 80 studies/yr. 

Background contamination Increased level of operations, Same as No Action Alternative. Same as Expanded Operations 
characterization pilot studies. approximately twice No Action Alternative. 
Performance assessments, soil Alternative. 

remediation research and 
development, and field support at 

current levels. 

Isotope separation and mass Increased level of operations, Level of operations slightly Same as Expanded Operations 
spectrometry at current levels. more than twice No Action reduced from No Action Alternative. 

Alternative. Alternative. 

Radiochemical operations Slightly increased level of Reduced level of operations, About same activity level as No 
involving quantities of operations. approximately half of No Action Action Alternative, but weapons 

alpha-, beta-, and gamma-emitting Alternative. work reduced by half, and 
radionuclides at current levels for nonweapons work increased by 
nonweapons and weapons work. 10%. 

Target preparation. High-level beta/ Increased level of operations, Reduced level of operations, Same as No Action Alternative. 
gamma chemistry and target approximately twice No Action approximately half of No Action 

processing to recover isotopes for Alternative. Alternative. 
medical and industrial application. 

Radiochemical operations Increased level of operations, Reduced level of operations, Same level of activity as No 
involving significant quantities of approximately twice No Action approximately half of No Action Action Alternative, but activities 

alpha-emitting radionuclides at Alternative. Alternative. are in support of non weapons 
current level. programs. 
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ACTIVITY 

Data Analysis 

Inorganic 
Chemistry 

Structural 
Analysis 

Sample 
Counting 

TABLE 3.6.1-25.-Alternativesfor Continued Operation of the Radiochemistry Facility (TA-48)-Continued 

NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Re-examination of archive data and Increased level of operations, Slightly reduced level of Same as Reduced Operations 
measurement of nuclear process approximately twice No Action operations from No Action Alternative. 
parameters of interest to weapons Alternative. Alternative. 
radiochemists at current levels. 

Synthesis, catalysis, actinide Increased level of operations by Same No Action Alternative. Same as Expanded Operations 
chemistry (all activities at current 50% from No Action Alternative. Alternative. 

level): 

• Chemical synthesis of new 
organo-metallic complexes 

• Structural and reactivity analysis, 
organic product analysis, and 
reactivity and mechanistic studies 

• Synthesis of new ligands for 
radiopharmaceuticals 

Environmental technology 
development (all activities at 

current level): 

• Ligand design and synthesis for 
selective extraction of metals 

• Soil washing 

• Membrane separator 
development 

• Ultra-filtration 

Synthesis and structural analysis of Increased level of operations, Same as No Action Alternative. Same as Expanded Operations 
actinide complexes at current almost twice No Action Alternative. 

levels. Alternative. 

X-ray diffraction analysis of 
powders and single crystals at 

current levels. 

Measurement of the quantity of Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
radioactivity in samples using 
alpha-, beta-, and gamma-ray 

counting systems at current levels. 
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TABLE 3.6.1-26.-Parameter Differences Among Alternatives for Continued Operation of the Radiochemistry Site 
(TA-48) 

-- ---------- - --

PARAMETER UNITS INDEX8 NO ACTION EXPANDED REDUCED 
GREENER OPERATIONS OPERATIONS 

Radioactive Air Emissions 
Mixed Fission Products Ci/yr 2.95 X 10"5 1.1 x w-4 1.4 X 10"4 6.9 x w-5 1.3 x w-4 

Plutonium-239 Ci/yr 5.15 x 10·6 5.5 x w-6 1.1 X 10"5 5.2 x w-6 1.1 X 10"5 

Uranium-2354 Ci/yr 3.97 x 10·7 4.0 x 1o·7 4.4 X 10"7 2.0 x w-7 4.o x w-7 

Mixed Activation Products Ci/yr 2.81 x 10·4 1.6 x 10·6 3.1 x 10"6 7.8 x w-7 1.6 X 10"6 

Arsenic-72 Ci/yr 1.11 x w-2 5.6 X 10"5 1.1 x w-4 2.8 X 10"5 5.6 X 10"5 

Arsenic-73 Ci/yr 1.90 x 1o·2 9.5 x w-s 1.9 x 10·4 4.8 X 10"5 9.5 x 10"5 

Arsenic-74 Ci/yr 3.75 x 10·3 2.0 x 1o·5 4.0 X 10"5 9.8 x 10·6 2.0 x 10·5 

Beryllium-7 Ci/yr 1.94 X 10"5 7.4 x w-6 1.5 X 10"5 3.6 x w-6 7.4 x 10·6 

Bromine-77 Ci/yr 2.37 x 1o·2 4.3 x 10·4 8.5 x 10·4 2.2 X 10"4 4.3 x w-4 

Germanium-68 Ci/yr 1.10 x w-3 8.5 x 10·6 1.7 X 10"5 4.3 X 10"6 8.5 x 10·6 

Gallium-68 Ci/yr 1.10 x w-3 8.5 x to·6 1.7 X 10"5 4.3 x to·6 8.5 x 10"6 

Rubidium-86 Ci/yr 2.76 x w-5 1.4 x to·7 2.8 x 1o·7 6.9 X 10"8 1.4 x w-7 

Selenium-75 Ci/yr 2.45 x w-2 1.6 x w-4 3.4 x 10·4 8.3 x 1o·5 1.6 x w-4 

NPDES Discharge 
' Total Discharges MGY(MLY) 15.6 (59.0) 4.1 (15.5) 4.1 (15.5) 4.1 (15.5) 4.1 (15.5) 

03A-045d MGY(MLY) ur (4.16) 0.87g (3.29) 0.87 (3.29) 0.87 (3.29) 0.87 (3.29) 
04A-016e MGY(MLY) 6.3r (23.8) No outfallh No outfall No outfall No outfall 
04A-131e MGY(MLY) o.95r (3.60) No outfallh No outfall No outfall No outfall 
04A-152e MGY(MLY) 4.or (15.1) No outfallh No outfall No outfall No outfall 
04A-153d MGY(MLY) 3.2r (12.1) 3.2g (12.1) 3.2 (12.1) 3.2 (12.1) 3.2(12.1) 

Chemical Waste lb/yr (kg/yr) 4,400 (2,000i) 4,400 (2,000) 7,300 (3,300) 3,500 (1,600) 6,400 (2,900) 

Low-Level Radioactive Waste ft3/yr (m3/yr) 5,300 (150i) 6,000 (170) 9,500 (270) 4,200 (120) 8,500 (240) 

Low-Level Radioactive Mixed 
Waste 

ft3/yr (m3/yr) 71 (2.0i) 71 (2.0) 130 (3.8) 46 (1.3) 120 (3.4) 

TRU!Mixed TRU Wastei ft3/yr (m3/yr) 0 0 0 0 0 

Contaminated Spacek ft2 (m2) 39,300 (3,600) No change No change No change No change 

Number of Workers FTEs 1411 171 248 132 248 
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TABLE 3.6.1-26.-Parameter Differences Anwng Alternatives for Continued Operation ofthe Radiochemistry Site 
(TA-48)-Continued 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Index data is the higher of stack emissions for 1994 or 1995. 
c Uranium-235 index value is for 1994. 
d Outfall consists of one process source and several storm water sources (roof drains). 
e Outfall consists of one process source only. 
findex values from ESH-18 measurements for NPDES permit application and from estimates based on facility operations. No specific dates available. 
gEstimates across the alternatives for outfalls 03A--045 and 04A-153 represent storm water only. 
h Outfalls 04A--016 and 04A-152 were eliminated in August 1997, and these outfalls do not exist in any of the alternatives. 
i Index 1990 to 1995 average. 
j TRU waste is returned to the generating facility. 
k Data are increments or decrements to the index. Index is May 1996. 
1 Index is February 1997 value. 
MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.1-27.-Alternativesfor Continued Operation of the Radioactive Liquid Waste Treatment Facility (TA-50) 
------ ------ -- ------ -- ------ -- -- ----~··-----

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Waste Support, certify, and audit Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Characterization, generator characterization 
Packaging, programs. 
Labeling Maintain waste acceptance 

criteria for RL W treatment 
facilities. 

Waste Transport, Collect RL W from generators and Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Receipt, and transport to TA-50. 
Acceptance 

Radioactive Liquid Pretreat I85,000 gal/yr Pretreat 238,000 gal/yr Pretreat I58,000 gal/yr Pretreat I85,000 gal/yr 
Waste Pretreatment (700,000 1/yr) ofRLW at TA-21. (900,000 1/yr) ofRLW at TA-21. (600,000 1/yr) ofRLW at TA-21. (700,000 1/yr) ofRLW at TA-21. 

Pretreat 7,900 gal/yr (30,000 llyr) Pretreat 2 I, I 00 gallyr Pretreat 5,300 gallyr (20,000 llyr) Pretreat 6,600 gallyr (25,000 llyr) 
ofRLW from TA-55 in Room 60. (80,000 1/yr) ofRLW from ofRLW from TA-55 in Room 60. ofRLW from TA-55 inRoom60. 

Solidify, characterize, and 
TA-55 in Room 60. Solidify, characterize, and Solidify, characterize, and 

package 71 ft3/yr (2 m3/yr) of Solidify, characterize, and package 7I ft3/yr (2 m3/yr) of package 7I ft3/yr (2 m3/yr) of 
TRU waste sludge in Room 60. package 106 ft3/yr (3 m3/yr) of TRU waste sludge in Room 60. TRU waste sludge in Room 60. 

TRU waste sludge in Room 60. 

Radioactive Liquid Install ultrafiltration and reverse Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative. 
Waste Treatment osmosis equipment in 1997. except: except: 

Install equipment for nitrate • Treat 9.2 MGY (35 ML Y) of • Treat 5.3 MGY (20 MLY) of 
reduction in I 999. RLW. RLW. 

Treat 6.6 MGY (25 ML Y) of • Dewater, characterize, and • Solidify, characterize, and 

RLW. package 353 ftllyr (10 m3/yr) package 671 ft3/yr (I 9 m3/yr) 
of LL W sludge. of TRU waste sludge. 

Dewater, characterize, and • Solidify, characterize, and 
package 247 ft3/yr (7 m3/yr) of package 1,130 ft3/yr (32 m3/yr) 

LLW sludge. of TRU waste sludge. 
Solidify, characterize, and 

package 812 ft3/yr (23 m3/yr) of 
TRU waste sludge. 

~ -~ 
~ 
~· 

"' 



'f --00 

TABLE 3.6.1-21.-Alternativesfor Continued Operation of the Radioactive Liquid Waste Treatment Facility (TA-50)-Continued 

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Decontamination Decontaminate personnel Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative. 

1 

Operations respirators for reuse except: except: 

I 

I 

I 

' 

(approximately 500/month). 
• Decontaminate LANL • Decontaminate LANL 

Decontaminate air-proportional personnel respirators for reuse personnel respirators for reuse 
probes for reuse (approximately (approximately 700/month). (approximately 300/month). 

200/month). • Decontaminate air-proportional 

Decontaminate vehicles and probes for reuse (approximately 

portable instruments for reuse (as 300/month). 

required). • Decontaminate 7, 100 ft3 

Decontaminate precious metals 
(200 m3) of lead for reuse (grit 
blast). 

for resale (acid bath). 

Decontaminate scrap metals for 
resale (sand blast). 

Decontaminate 6, 700 ft3 (190 m 3) 

of lead for reuse (grit blast). 

Note: Under all alternatives, influent storage tank upgrade, installation of a new process for treatment of radioactive liquid waste (RLW), and installation of additional treatment steps 
for removal of nitrates are all completed, as discussed in chapter 2 (section 2.2.2.14). 
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TABLE 3.6.1-28.-Parameter Differences Among Alternatives for Continued Operations of the Radioactive Liquid Waste Treatment 
Facility (TA-50) 

---- --------- ------ --- -- -----------

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Radioactive Air Emissionsb Ci/yr Negligible Negligible Negligible Negligible Negligible 

Radioactive Liquid Waste MGY(MLY) 5.3 (20.0) 6.6 (2S.O) 9.3 (3S.O) S.3 (20.0) 6.6 (35.0) 
Influentc 

NPDES Discharge Processc MGY(MLY) s.sd (20.8) 6.6 (2S.O) 9.3 (3S.O) S.3 (20.0) 6.6 (25.0) 

Radioactive Liquid Wasted,e gal/yr (1/yr) 1,100 (4,000) 2,SOO (9,SOO) 2,600 (10,000) 2,SOO (9,SOO) 2,SOO (9,SOO) 

Chemical Waster lb/yr (kg/yr) 4,900 (2,200) 4,900 (2,200) 4,900 (2,200) 4,900 (2,200) 4,900 (2,200) 

Low-Level Radioactive Waster ft3/yr (m3/yr) S,300 (ISO) S,300 (ISO) S,600 (160) S,300 (ISO) S,300 (1SO) 

! Low-Level Radioactive Mixed 
1 

Waste8 
ft3/yr (m3/yr) 1,300 (38) 0 0 0 0 

TRU/Mixed TRU Waster ft3/yr (m3/yr) 110 (3) 740 (21) 1,060 (30) 740 (21) 740 (21) 

Contaminated Spaceh ft2 (m2) 37,000 (3,400) No change No change No change No change 

Number of Workers FTEs 908 98 110 96 98 

8 Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Radiological air emissions from this facility are minimal and would not vary across the alternatives. 
c Outfall consists of process sources only. 
dindex is 1994. 
e Secondary wastes are generated during the treatment of RLW and as a result of decontamination operations. Examples include decontamination acid bath solutions and rinse waters, 

HEPA filters, personnel protective clothing and equipment, and sludges from the pretreatment and main RLW treatment processes. 
fRCRA-listed hazardous chemicals are not used in RLWTF, and secondary mixed wastes are therefore not generated. 
g Data are increments or decrements to the index. Index is May 1996. The index is the footprint of the facility; even though the entire facility is not contaminated, no other method of 

estimating contaminated space was devised. 
h Index is Fiscal Year 1995. 
MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.1-29.-Alternativesfor Continued Operation of the Solid Radioactive and Chemical Waste Facilities 
(TA-54 and TA-50) 

-~--- --- -·· - -- -- ----------------------- -- - -- -----------------------------------------------~-

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Waste Support, certify, and audit Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Characterization, generator characterization 
Packaging, and programs. 
Labeling 

Maintain WAC for LANL waste 
management facilities. 

Characterize 26,800 ft3 (760m3) 

of legacy LLMW. 

Characterize 318,000 ft3 

(9,010 m3) of legacy TRU waste. 

Verify characterization data at the 
Radioactive Assay and 

Nondestructive Test Facility for 
unopened containers ofLLW and 

TRUwaste. 

Maintain WAC for off-site 
treatment, storage, and disposal 

facilities. 

Overpack and bulk waste as 
required. 

Perform coring and visual 
inspection of a percentage of 

TRU waste packages. 

Ventilate 16,700 drums of TRU 
waste retrieved during TWISP. 

Maintain current version ofWIPP 
WAC and liaison with WIPP 

operations. 

Compaction Compact up to 614,000 ft3 Compact up to 897,000 ft3 Compact up to 590,000 ft3 Compact up to 706,000 ft3 

(17,400 m3) ofLLW. (25,400 m3) of LLW. (16,700 m3) of LLW. (20,000 m3) of LLW. 
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TABLE 3.6.1-29.-Alternatives for Continued Operation of the Solid Radioactive and Chemical Waste Facilities 
(TA-54 and TA-50)-Continued 

-- -

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Size Reduction Size reduce 91,800 ft3 (2,600 m3) Size reduce 102,000 ft3 Same as No Action Alternative. Same as No Action Alternative. 
of TRU waste at WCRR Facility (2,900 m3) of TRU waste at 

and the Drum Preparation WCRR Facility and the Drum 
Facility. Preparation Facility. 

Waste Transport, Collect chemical and mixed Same as No Action Alternative, Same as No Action Alternative, Same as No Action Alternative, 
Receipt, and wastes from LANL generators, except over next 10 years: except over next 10 years: except over next 10 years: 
Acceptance and transport to TA-54. 

• Ship 35,300 tons (32,000 metric • Ship 32,000tons (29,000metric • Ship 32,000 tons (29,000 metric 
Begin shipments to WIPP in tons) of chemical wastes and tons) of chemical wastes and tons) of chemical wastes and 

1999. 128,000 ft3 (3,640 m3) of 126,000 ff (3,570 m3> of 127,000 ff (3,610 m3) of 

Over the next 10 years: 
LLMW, for off-site LDR LLMW for off-site LDR LLMW, for off-site LDR 
treatment and disposal. treatment and disposal. treatment and disposal. 

• Ship 32,000 tons (29,000 metric • Ship no LLW or environmental • Ship 2,578,000 rt3 (73,030 m3) • Ship 2,587,000 rt3 (73,300 m3) 
tons) of chemical wastes and restoration soils for off-site of LL W for off- site disposal. of LL W for off-site disposal. 
127,000 ft3 (3,590 m3) of disposal. • Ship67,100ftl(l,900m3)of • Ship 88,000 ft3 (2,490 m3) of 
LLMW, for off-site land • Ship 193,000 ft3 (5,460 m3) of operational and environmental operational and environmental 
disposal restrictions (LDR) operational and environmental restoration TRU waste to WIPP. restoration TRU waste to WIPP. 
treatment and disposal. restoration TRU waste to WIPP. 

• Ship 1,437,000 ft3 (40,700 m3) 

of LL W for off-site disposal. 
• Ship 318,000 ft3 (9,010 m3) of 

legacy TRU waste to WIPP. 
• Ship 86,800 ft3 (2,460 m3) of 

operational and environmental 
restoration TRU waste to WIPP. 

• Ship 101,000 ft3 (2,850 m3) of 
LLMW (environmental 
restoration soils) for off-site 
solidification and disposal. 

Annually receive, on average, 
177 ft3 (5m3) ofLLW and TRU 
waste from off-site locations in 

5 to 10 shipments. 
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TABLE 3.6.1-29.-Alternativesfor Continued Operation of the Solid Radioactive and Chemical Waste Facilities 
(TA-54 and TA-50)-Continued 

------·- ·--- -- --·- - - -

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

Waste Storage Stage chemical and mixed wastes Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
prior to shipment for off-site 

treatment, storage, and disposal. 

Store legacy TRU waste and 
LLMW. 

Store LLW uranium chips until 
sufficient quantities have 

accumulated for stabilization. 

Waste Retrieval Begin retrieval operations in Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
1997. 

Retrieve 166,000 f~ (4,700 m3) 

ofTRU waste from Pads 1, 2, 4 
by 2004. 

Other Waste Demonstrate treatment (e.g., Same as No Action Alternative Same as No Action Alternative. Same as No Action Alternative. 
Processing electrochemical) of LLMW except: 

liquids. Stabilize 30,700 ft3 (870m3) of 
Land farm oil-contaminated soils uranium chips. 

at Area J. Provide special-case treatment for 
Stabilize 14,500 ft3 (410m3) of 36,400 ft3 ( 1,030 m3) of TRU 

uranium chips. waste. 

Provide special-case treatment for Solidify 101,000 ~ (2,850m3) of 
23,700 ft3 (670m3) of TRU LLMW (environmental 

waste. restoration soils) for disposal at 
Area G. 
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TABLE 3.6.1-29.-Alternatives for Continued Operation of the Solid Radioactive and Chemical Waste Facilities 
(TA-54 and TA-50)-Continued 

-~-- -- ---·- -

ACTIVITY NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

, Disposal Over next 10 years: Same as No Action Alternative, Same as No Action Alternative, Same as No Action Alternative, 

Dispose 3,530 ft3 (100m3) of 
except over next 10 years: except over next 10 years: except over next 10 years: 

LLW in shafts at Area G. • Dispose 14,800 ft3 (420m3) of • Dispose 98,800 ft3 (2,800 m3) • Dispose 14,500 ft3 (410m3) of 

Dispose 1,271,000 ft3 LLW in shafts at Area G. of LL W in disposal cells at LL W in shafts at Area G. 

(36,000 m3) of LLW in disposal • Dispose 4,060,000 ft3 Area G. • Dispose 424,000 ft3 

cells at Area G. (115,000 m3) ofLLW in (12,000 m3) ofLLW in disposal 
disposal cells at Area G. cells at Area G. 

Dispose 3,530 ft3/yr (100 m3/yr) • Expand on-site LLW disposal 
of administratively controlled operations beyond existing 

industrial solid wastes in pits at Area G footprint. 
Area J. 

Dispose nonradioactive classified 
wastes in shafts at Area J. 

Note: Under all alternatives, the 1RU waste Inspectable Storage Project storage domes for 1RU wastes would be constructed, as discussed in chapter 2 (section 2.2.2.15). 
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TABLE 3.6.1-30.-Parameter Differences Among Alternatives for Continued Operation of the Solid Radioactive and Chemical Waste 
Facilities (TA-54 and TA-50) 

-- --- ---

PARAMETER UNITS INDEX8 NO ACTION 
EXPANDED REDUCED 

GREENER OPERATIONS OPERATIONS 

Radioactive Air Emissionsb 

Tritium Ci/yr 2.10x101 c 4.83 X 101 6.09 X 101 4.83 x 101 5.46 X 101 

Americium-241 Ci/yr 6.60 x w-7 6.60x to·7 6.60 x 1o·7 6.60 x to·7 6.60 x to·7 

Plutonium-238 Ci/yr 4.80 x w-6 4.80 x 1o·6 4.80 x 10·6 4.80 x 1o·6 4.80 x to·6 

Plutonium -23 9 Ci/yr 6.80 x 1o·7 6.80 x 1o·7 6.80 x 1o·7 6.80 x w-7 6.80 x to·7 

Uranium-234 Ci/yr 8.oo x to·6 8.oo x 10·6 8.oo x 10·6 8.oo x w-6 8.oo x to-6 

Uranium-235 Ci/yr 4.10 x w-7 4.10 x 1o·7 4.10x w-7 4.10 x w-7 4.10 x w-7 

Uranium-238 Ci/yr 4.oo x w-6 4.oo x 1o·6 4.oo x 1o·6 4.00 x 10·6 4.oo x w-6 

NPDES Discharge MGY No outfalls No outfalls No outfalls No outfalls No outfalls 

Chemical Wasted lb/yr (kg/yr) 243,oooe (11 0,000) 2,030 (920) 2,030 (920) 2,030 (920) 2,030 (920) 

Radioactive Liquid Waste gal/yr (1/yr) 2,100e (8,000) 2,600 (10,000) 2,600 (10,000) 2,600 (10,000) 2,600 (10,000) 

Low-Level Radioactive Wasted ft3/yr (m3/yr) 3,100e (88) 6,100 (174) 6,100 (174) 6,100 (174) 6,100 (174) 

Low-Level Mixed Wasted ft3/yr (m3/yr) uoe (3) 140 (4) 140 (4) 140 (4) 140 (4) 

TRU/Mixed TRU Wasted ft3/yr (m3/yr) 950e (27) 950 (27) 950 (27) 950 (27) 950 (27) 

Contaminated Spacer ft2 (m2) Not estimated + 11,500 (1,100) + 11,500 (1,100) + 11,500 (1,100) + 11,500 (1,100) 

Number of Workers FTEs 144g 195 225 192 198 

a Index was used as a point of reference for projecting data for alternatives (as discussed on page 3-3). Index is NOT a consistent time period across parameters or facilities. Each 
parameter is footnoted with the index used. 

b Values for tritium were determined from the emission estimates for the index and the differences in waste volumes by alternative. 
c Index for the emissions is 1990 to 1994. 
d Secondary wastes are generated during the treatment, storage, and disposal of chemical and radioactive wastes. Examples include repackaging wastes from the visual inspection of 

TRU waste, HEPA filters, personnel protective clothing and equipment, and process wastes from size reduction and compaction. The large difference between the index and 
projections for chemical waste generation are due to a change in operations. The generation of barium-contaminated sands, formerly treated at AreaL and disposed at Area J, was 
ended in 1995. 

e Index is 1990 to 1995. 
frhis facility is expected (based on process knowledge) to have little or no contaminated space from past operations, so no estimate of the index was made (assumed to be none.) Data 

are increments or decrements from the index. The contaminated space projections are for activities in TA-50 (RAMROD and WCRR) that were previously reviewed under NEPA. 
g Index is Fiscal Year 1995. 
MGY =million gallons per year. 
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Alternatives for the Continued Operation of LANL 

TABLE 3.6.1-31.-Parameters for LANL Activities Other Than Those at the 
Key Facilities 

PARAMETER UNITS ONGOING INDEX YEAR 

Radioactive Air Emissiong& 

Tritium Ci/y 9.lxlo2 1994 

Plutonium Ci/y 3.3 X 10-6 1994 

Uranium Ci/y 1.8 X 10-4 1994 

NPDES Discharge MGY(MLY) 142 (537) 1996 

Chemical Waste 1b/yr (kg/yr) 1,435,000 (651,000) 1990 to 1994 

Low-Level Radioactive Waste f~/yr (m3/yr) 18,400 (520) 1990 to 1994 

Low-Level Mixed Radioactive Waste f~/yr (m3/yr) 1,060 (30) 1990 to 1994 

TRU!Mixed TRU Waste ft3tyr (m3/yr) 0 

Contaminated Spaceb ft2 (m2) 222,930 (20,700) 

ft3 (m3) 224,060 (6,300) 1996 

tons (metric tons) 350 (320) 

Number of Workers FIEs 6579 1996 

a Stack emissions from previously active facilities (TA-33, TA-21, and TA-41); these are not projected as continuing emissions 
in the future. Does not include nonpoint sources. 

bAs discussed further in chapter 4, section 4.9.4, contaminated space is estimated by square footage where feasible. However, 
ductwork in some facilities, rubble from cleanup actions, and activated materials from accelerator target areas are better 
estimated on the basis of cubic footage (or in the case oflead shielding, in tonnage). 

MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations of LANL: Normal Operations 
-

RESOURCE 
NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

AREA 

LAND RESOURCES 

Land Use No changes projected, except Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
where specific environmental 
restoration actions change use 
from waste disposal back to 
research and development or 
explosives land uses (none 

specifically known at this time). 

Visual Resources Temporary and minor changes Same as No Action Alternative, plus Same as No Action Alternative. Same as No Action Alternative. 
due to equipment associated with effects of lighting for the 
construction and environmental transportation conidor constructed 

restoration activities. under this alternative. 

Noise Continued ambient noise at Individual activities similar to those Same as No Action Alternative. Same as No Action Alternative. 
existing levels, temporary and under No Action Alternative. 
minor noise associated with Additional construction would result 
construction, and explosives in additional temporary and minor 

noise and vibration at increased noise. Noise and vibration 
frequencies and at the same associated with explosives testing is 

amplitudes as compared to recent more frequent under this alternative, 
experience. but the amplitude is the same as 

compared to No Action Alternative. 

GEOLOGY AND Son..s 

Geology LANL activities are not expected Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
to change geology in the area, 

trigger seismic events, or 
substantively change slope 

stability. 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations ofLANL: Normal Operations-Continued 
--·----- --

RESOURCE NO ACTION EXPAND ED OPERATIONS REDUCED OPERATIONS GREENER 
AREA 

Soils Minimal deposition of Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
contaminants to soils and 

continued removal of existing 
contaminants under the 

Environmental Restoration 
Project. 

WATER RESOURCES 

Water Use Effect of water use over the next Effect of water use over the next 10 Effect of water use over the next Effect of water use over the next 
10 years (extracted from main years (extracted from main aquifer) 10 years (extracted from main 10 years (extracted from main 
aquifer) is an average drop in is an average drop in DOE well aquifer) is an average drop in aquifer) is an average drop in 

DOE well fields of up to 13 feet fields of up to 15 feet ( 4.6 meters). DOE well fields of up to 10 feet DOE well fields of up to 14 feet 
(4.0 meters). (3.1 meters). (4.3 meters). 

NPDES Outfall 261 MG Y (988 ML Y) discharged 278 MGY (1,052 MLY) discharged 218MGY (82SMLY)discharged 275 MGY {1,041 MLY) 
Volumes from outfalls (an increase of from outfalls (an increase of about from outfalls (a decrease of about discharged from outfalls (an 

about 28 MGY (106 ML Y) from 45 MGY (170 MLY)fromrecent 15 MGY (57 ML Y) from recent increase of about 42 MGY 
recent discharges). discharges). discharges). (160 ML Y) from recent 

discharges). 

Effect of Outfall No substantial changes to Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Flows on groundwater quantities are 
Groundwater expected, as compared to recent 
Quantities experience, due to outfall flows. 

Surface Water Outfall water quality should be Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Quality similar to or better than in recent 

experience, so surface water 
quality on the site is not expected 

to change substantially as 
compared to existing quality. 

Surface Continued outfall flows are not Similar to No Action Alternative; Same as No Action Alternative. Same as Expanded Operations 
Contaminant expected to result in substantial the small increase in outfall flows Alternative. 
Transport contaminant transport off the site. (as compared to No Action) are not 

expected to result in substantial 
contaminant transport off site. 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations of LANL: Normal Operations-Continued 

I 
RESOURCE 

NO ACTION EXPAND ED OPERATIONS REDUCED OPERATIONS GREENER 
i AREA 

1 Groundwater Mechanisms for recharge to Same as No Action Alternative. Although NPDES outfall flows Same as No Action Alternative. 

1 

Quality groundwater are highly uncertain~ are lower than in the other 
thus, the potential for LANL alternatives, it is still possible that 

operations to contaminate the flows under this alternative 
groundwater is highly uncertain. could transport contaminants 

It is possible that increased beneath Los Alamos Canyon and 
discharges could increase Sandia Canyon and off site. 

contaminant transport beneath 
Los Alamos Canyon and Sandia 

Canyon and off site due to 
increased recharge to 
intermediate perched 

groundwater. No other effects 
can be projected based on 

existing information. 

AIR QUALITY 

Criteria Criteria pollutant emissions are Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Pollutants not expected to exceed ambient Construction activities associated air quality standards and are not with the expansion of Area G and expected to approach levels that 

the enhancement of pit 
could affect human health. manufacturing would be transitory 

and would not be expected to 
degrade air quality substantially. 

s: 
~ 

~ 
~ 



w 
I ..... 

N 
1.0 

TABLE 3.6.2-l.-Comparison of Potential Consequences of Continued Operations of LANL: Normal Operations-Continued 
- -

RESOURCE 
NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

AREA 

Toxic Pollutants Toxic air pollutants, including Firing site toxic emissions and the Same as No Action Alternative. Same as No Action Alternative. 
carcinogenic pollutants, are not total of carcinogenic pollutant 
expected to approach levels that emissions exceeded screening 

could affect human health. values; but, more detailed analysis 
does not indicate that these 

emissions would have a significant 
effect on ecological resources or 

human health (see comments under 
those resource areas). 

Construction activities associated 
with the expansion of Area G and 

the enhancement of pit 
manufacturing would be transitory 

and would not be expected to 
degrade air quality substantially. 

Radioactive 3.1 millirem (mrem)/year to the 5.4 mrem/year to the LANL MEl 1.9 mrem/yearto the LANL MEl 4.5 mrem/year to the LANL 
Emissions Dose LANL MEl (see human health (see human health effects below). (see human health effects below). MEl (see human health effects 
to the Public effects below). below). 
Maximally 
Exposed 
Individual (MEl) 

, Radioactive About 14 person-rem/year to the About 33 person-rem/year to the About II person-rem/year to the About 14 person-rem/year to 
• Emissions population within 50 miles population within 50 miles population within 50 miles the population within 50 miles 
I Population Dose (80 kilometers) of LANL (see (80 kilometers) of LANL (see (80 kilometers) of LANL (see (80 kilometers) of LANL (see 

human health effects below). human health effects below). human health effects below). human health effects below). 

ECOLOGICAL AND BIOLOGICAL RESOURCES 

Biological No significant adverse impacts Same as the No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Resources, projected for biological resources, 
Ecological ecological processes, or 
Processes, and biodiversity, including threatened 
Biodiversity and endangered species. 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations ofLANL: Normal Operations-Continued 
-- ---- ----------------- ------ - -------· ---· ---- -

RESOURCE NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 
AREA 

Habitat No reduction in habitat projected. Removal of about 7 acres (2.8 Same as No Action Alternative. Same as No Action Alternative. 
Reduction hectares) of habitat for small 

mammals and birds, plus fencing 
that could alter large mammal 

movement, are associated with the 
proposed dedicated road between 

TA-SS and TA-3. 

Gradual removal of up to 
approximately 41 acres ( 17 hectares) 

of pinyon-juniper woodland 
associated with the Area G 

expansion; corresponds to small 
wildlife habitat loss and disturbance. 

Ecological Risk No significant risk to biotic Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
communities due to LANL legacy 
contamination or contamination 

due to ongoing operations. 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations of LANL: Normal Operations-Continued 
~~--- --- --- - - ----- ~------

RESOURCE NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 
AREA 

HUMAN HEALTH 

Public Health Average total ingestion dose to: Average total ingestion doses are the Average total ingestion doses are Average total ingestion doses 
--Radiological 

• Los Alamos County resident: 
same as under the No Action the same as under the No Action are the same as under the No 

(inhalation, 
3. 9 mre~ear of operation 

Alternative. Alternative. Action Alternative. 
ingestion, and 
external radiation 

(2.0 x I o· excess LCFs!year of 

pathways)a 
operation). 

• Non-Los Alamos County 
resident: 7.5 mrem/year of 
operation (3.8 X 10-6 excess 
LCFs/year of operation). 

• Nonresident recreational user: 
0.2 mrernl.f'ear of operation 
(1.0 x I o· excess LCFs!year of 
operation). 

• Resident recreational user: 
0.6 mrern!Jear of operation 
(2.8 x w- excess LCFs/yearof 
operation). 

Air pathway dose to: Air pathway dose to: Air pathway dose to: Air pathway dose to: 

• LANL MEl: 3.11 mrem/yearof • LANL MEl: 5.44 mrernlyearof • LANL MEl: I.88 mrernlyear • LANL MEl: 4.52 mrernlyear 

operation (1.6 x 10"6 excess operation (2.7 x 10"6 excess LCFs/ of operation (9 .4 x 10-7 excess of operation (2.3 x I0"6excess 

LCFs/year of operation). year of operation). LCFs!year of operation). LCFs/year of operation). 

• Total population: I4 person- • Total population: 33 person-rem/ • Total population: II person- • Total population: 14 person-

rem/year of operation (0.007 year of operation (0.017 excess rem/year of operation (0.005 rem/year of operation (0.007 

excess LCF/year of operation). LCF/year of operation). excess LCF/year of operation). excess LCF/year of 
operation). 

1 Public Health No significant effect to off-site Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
1 -Chemical residents or to the recreational 

I user. 

I Special Pathways No significant effect through Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
special pathways ( < I x 10"6 

excess LCFs/year of operation). 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations ofLANL: Normal Operations-Continued 
------- -------------------~-------~---------

RESOURCE 
NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER AREA 

Worker Health- • Collective worker dose: 446 • Collective worker dose: 833 • Collective worker dose: 170 • Collective worker dose: 472 
Radiological a person-rem/year of operation person-rem/year of operation person-rem/year ofoperation person-rem/year of operation 

(0.18 excess LCF/year of (0.33 excess LCF/year of (0.07 excess LCF/year of (0.19 excess LCF/year of 
operation). operation). operation). operation). 

• Average (non-zero) worker • Average (non-zero) worker dose: • Average (non-zero) worker • Average (non-zero) worker 
dose: 0.14 rem/year of 0.24 rem/year of operation dose: 0.08 rem/year of dose: 0.14 rem/year of 
operation (0.00005 excess LCF I (0.000096 excess LCF/year of operation (0.00003 excess LCF/ operation (0.00005 excess 
year of operation). operation). year of operation). LCF/year of operation). 

Worker Health- 1 to 3 reportable chemical 2 to 5 reportable chemical exposures Same as No Action Alternative. Same as No Action Alternative. 
Chemical exposures per year (none per year (none expected to result in 

expected to result in serious serious injury or in fatalities). 
injury or in fatalities). 

I Worker Health- About 445 reportable cases per About 507 reportable cases per year. About 417 reportable cases per Same as No Action Alternative. 
I Physical Safety year. year. 
:Hazards 
I 

ENVIRONMENTAL JUSTICE 

Environmental No disproportionately high or Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Justice Impacts adverse impacts to minority or 

low-income populations 
identified. 

CULTURAL RESOURCES 

Prehistoric Negligible to minor potential for Similar to the impacts under No Same as No Action Alternative. Same as No Action Alternative. 
Resources effects to some prehistoric Action, except that Expanded 

resources due to shrapnel or Operations would mean increased 
vibrations from explosives frequency of explosives testing 

testing. However, inspection of (potentially accelerating any damage 
resources does not indicate that due to shrapnel and ground 

past operations have caused such vibration). In addition, the 
effects. Other effects of ongoing expansion of Area G could affect 15 
operations are negligible or small NRHP sites~ it is anticipated that a 

compared to legacy determination of no adverse effect 
contamination and natural effects. would be achieved based on a data 

recovery plan. 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations of LANL: Normal Operations-Continued 
- -----

RESOURCE NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER AREA 

Historic Negligible potential for future Similar to the impacts under No Same as No Action Alternative. Same as No Action Alternative. 
Resources operations to add contaminants Action, except that Expanded 

that may limit preservation Operations would mean increased 
options. Other effects of ongoing frequency of explosives testing 
operations are negligible or small (potentially accelerating damage due 

compared to legacy to shrapnel and ground vibration). 
contamination and natural effects. 

Traditional Unknown due to a lack of Highly uncertain due to a lack of Same as No Action Alternative. Same as No Action Alternative. 
Cultural information on specific TCPs. information on specific TCPs. 
Properties Potential for effects to all types of Similar to the impacts under No 

TCPs due to changes in water Action, except that Expanded 
quality and quantity, erosion, Operations would mean increased 

explosives testing shrapnel, noise frequency of explosives testing 
and vibrations from explosives (potentially accelerating damage due 
testing, and contamination from to shrapnel, ground vibration, and 
ongoing operations. Security at noise). Additionally, TCPs could be 

LANL can prevent access by affected by the expansion of Area G; 
traditional communities to some coordination with the four Accord 

TCPs. Pueblos would be pursued to 
identify and mitigate any potential 

adverse effects. 

SOCIOECONOMICS, INFRASTRUCfURE, AND WASTE MANAGEMENT 

LANL 9,977 full-time equivalents 11,351 full-time equivalents 9,347 full-time equivalents 9,968 full-time equivalents 
Employment 

Tri-County Increase of 691 full-time Increase of 2,186 full-time Decrease of 33 full-time Increase of 680 full-time 
Employment equivalents, as compared to the equivalents, as compared to 1995 equivalents, as compared to 1995 equivalents, as compared to 

1995 regional employment, about regional employment. regional employment. 1995 regional employment. 
85,720. 

Tri-County Increase of 1,337 people, as Increase of 4,230 people, as Decrease of 64 people, as Increase of 1,316 people, as 
Population compared to the estimated 1996 compared to the 1996 estimated compared to the 1996 estimated compared to the 1996 estimated 

Tri-County population of population. population. population. 
165,938. 
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TABLE 3.6.2-1.-Comparison of Potential Consequences of Continued Operations ofLANL: Normal Operations-Continued 

RESOURCE 
NO ACTION EXPAND ED OPERATIONS REDUCED OPERATIONS GREENER 

AREA 

Tri-County Increase of about $53 million, as Increase of $17 2 million, as Decrease of $6 million, as Increase of $55 million, as 
Personal Income compared to the 1994 estimate of compared to the 1994 estimate. compared to the 1994 estimate. compared to the 1994 estimate. 

$3.5 billion. 

Maximum 717 gigawatt-hours 782 gigawatt-hours 508 gigawatt-hours 782 gigawatt-hours 
Annual Electrical 
Demand 

Peak Electrical 108 megawatts (exceeds supply 113 megawatts (exceeds supply 88 megawatts (exceeds supply 113 megawatts (exceeds supply 
Demand during winter and summer during winter and summer months). during winter and within the during winter and summer 

months). May result in May result in brownouts. existing supply throughout the months). May result in 
brownouts. rest of the year). May result in brownouts. 

brownouts. 

Maximum 1,840,000 decathenns (well Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Annual Natural within existing supply capacity). 
Gas Demand 

Maximum 712 MGY (2,700 MLY) (DOE 759 MGY (2,900 ML Y) (DOE rights 602 MGY (2,300 MLY) (DOE 759 MGY (2,900 MLY) (DOE 
Annual Water rights to water from main aquifer to water from main aquifer are rights to water from main aquifer rights to water from main 
Demand are adequate to meet this demand adequate to meet this demand and are adequate to meet this demand aquifer are adequate to meet 

and other demands that draw other demands that draw from this and other demands that draw this demand and other demands 
from this right to water). right to water). from this right to water). that draw from this right to 

water). 

Annual Chemical 6,364,000 pounds 7,164,000 pounds 6,346,000 pounds 6,372,000 pounds 
Waste Generation (2,886,000 kilograms) (3,249,000 kilograms) (2,878,000 kilograms) (2,890,000 kilograms) 

Annua1LLW 344,000 cubic feet 454,000 cubic feet 338,000 cubic feet 382,000 cubic feet 
Generation (9,752 cubic meters) (12,873 cubic meters) (9,581 cubic meters) (10,825 cubic meters) 
(includes 
LLMW) 

Annual TRU 19,000 cubic feet 19,300 cubic feet 6,700 cubic feet 8,800 cubic feet 
Waste Generation (537 cubic meters) (546 cubic meters) (190 cubic meters) (250 cubic meters) 
(includes Mixed 
TRU) 
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TABLE 3.6.2-l.-Comparison of Potential Consequences of Continued Operations of LANL: Normal Operations-Continued 
-~------- ------- ----- ~------ ~----- -----------

RESOURCE 
NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

AREA 

Increase in Increase of 63,000 square feet Increase of 73,000 square feet Same as No Action Alternative. Same as No Action Alternative. 
Contaminated (5,900 square meter), as (6,800 square meter), as compared 
Space compared to the index. to the index. 

TRANSPORTATION (INCIDENT FREE) 

Public Radiation • Along route: 3.3 person-rem/ • Along route: 4.2 person-rem/year • Along route: 3.5 person-rem/ • Along route: 3.6 person-rem/ 
Exposure (Off- year of operation (0. 0017 of operation (0.0021 excess LCF/ year of operation (0. 00 17 year of operation (0. 0018 
Site Shipments)a excess LCF /year of operation). year of operation). excess LCF/year of operation). excess LCF/year of 

• Sharing route: 30 person-rem/ • Sharing route: 37 person-rem/ • Sharing route: 31 person-rem/ operation). 

year of operation (0.015 excess year of operation (0.019 excess year of operation (0.015 excess • Sharing route: 33 person-
LCF/year of operation). LCF /year of operation). LCF/year of operation). rem/year of operation (0.015 

• At rest stops: 210 person-rem/ • At rest stops: 270 person-rem/ • At rest stops: 230 person-rem/ excess LCF/year of 
year of operation (0. 11 excess year of operation (0.14 excess year of operation (0.12 excess operation). 

LCF /year of operation). LCF/year of operation). LCF/year of operation). • At rest stops: 250 person-

• MEl: 0.0003 rem/year of • MEl: 0.0004 rem/year of • MEl: 0.0003 rem/year of rem/year of operation (0.12 

operation ( 1.5 X 1 0" 7 excess operation (1.9 x 10·7 excess LCFs/ operation (1.6 x 10"7 excess excess LCF /year of 

LCFs/year of operation). year of operation). LCFs/year of operation). operation). 

• MEl: 0.0003 rem/year of 
operation (1.7 x 10"7 excess 
LCFs/year of operation). 

Worker (Drivers) • Off-site: 470 person-rem/year • Off-site: 580 person-rem/year of • Off-site: 510 person-rem/year • Off-site: 530 person-rem/ 
Radiation of operation (0.19 excess LCF/ operation (0.23 excess LCF/year of operation (0.21 excess LCF/ year of operation (0. 21 excess 
Exposure a year of operation). of operation). year of operation). LCF /year of operation). 

• On-site: 4.2 person-rem/year of • On-site: 10.3 person-rem/year of • On-site: 4.3 person-rem/year of • On-site: 4.5 person-rem/year 
operation (0.0018 excess LCF/ operation (0. 0041 excess L CF I operation (0. 00 17 excess L CF I of operation (0.0018 excess 
year of operation). year of operation). year of operation). LCF /year of operation). 

a Impacts, in terms of excess LCFs per year of operation, are used to quantify the risks of exposure to radiation. When the impact is applied to an individual (e.g., a maximally 
exposed individual [MEl]), the risk is a lifetime incremental probability of a fatal cancer per year of operation. When applied to a population of individuals, the risk is the 
incremental number of fatal cancers anticipated in the exposed population for each year of operation. 

Note: The impacts of implementing the proposed actions in the Surplus Plutonium Disposition EIS; Lead Test Assembly (chapter 1, section 1.5.8); Siting and Construction, and 
Operation of the Spallation Neutron Source (chapter 1, section 1.5.9); and Conveyance and Transfer of Certain Land Tracts Located Within Los Alamos County and Los Alamos 
National Laboratory EIS (chapter 1, section 1.5.10) are summarized in chapter 5, section 5.6. 

MGY =million gallons per year; MLY =million liters per year. 
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TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents 

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

TRANSPORTATION ACCIDENTSc;f 

Vehicle Accidents (No Cargo Accidents per year 4.5 9.0 4.9 5.2 
Release) 

Resulting injuries per year 3.8 7.6 3.3 3.8 

Resulting fatalities per year 0.38 0.78 0.33 0.44 

Release of Radioactive Cargo Radiation dose (person-rem/year) 2.8 3.0 2.8 3.0 
(Bounding Off-Site 

Resulting excess L CF per year of 0.0014 0.0016 0.0014 0.0016 
Accidents) 

operation (total along entire route) 

Release of Radioactive Cargo Plutonium-238: 
(Bounding On-Site Accidents per year 8.8 x to-8 1.7 X 10-7 8.8 X lO-S 8.8 X 10-8 

Accidents) MEl dose (rem) 8.7 8.7 8.7 8.7 
Resulting MEl risk 7.7 x to-7 remlyr 1.4 x 10-6 rem/yr 7.7 x 10·7 rem/yr 7.7 x 10·7 rem/yr 

(3.1 x 10"10 excess (5.8 x to-10 excess (3.1 x 10"10 excess (3.1 x 10"10 excess 
LCFs/yr) LCFs/yr) LCFs/yr) LCFs/yr) 

Irradiated targets: 
Accident frequency 3.1 x w-6 3.2 X 10"6 2.9 x w-6 3.2 X 10"6 

MEl consequence Acute fatality Acute fatality Acute fatality Acute fatality 
Resulting MEl risk 3 .1 x 10"6 fatalities/yr 3.2 x 10-6 fatalities/yr 2. 9 X 1 o-6 fatalities/yr 3.2 x I0-6 fatalities/yr 

Release of Chemical Cargo Chlorine: Injuries per year (total) 0.006 0.013 0.0056 0.006 

Chlorine: Fatalities per year (total) 0.0016 0.0036 0.0015 0.0016 

Propane: Injuries per year (total) 0.0014 0.0031 0.0014 0.0014 

Propane: Fatalities per year (total) 0.00035 0.00076 0.00032 0.00035 

ACCIDENTS {OTHER THAN TRANSPORTATION ACCIDENTS AND WORKER PHYSICAL SAFETY lNCIDENTSIACCIDENTSt 

SITE-01: Site-Wide Event frequency (per year) 0.0029 0.0029 0.0029 0.0029 
Earthquake with Severe 

MEl dose (rem) 20 20 20 20 
Damage to Multiple Low-
Capacity F acilitiesa Public exposure (person-rem) 27,726 27,726 27,726 27,726 

excess LCF 16 16 16 16 
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TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 
------- -- -- ----- ---- ------- ------------

ACCIDENT MEASURE NO ACTION EXPANDED REDUCED 
GREENER OPERATIONS OPERATIONS 

SITE-02: Site-Wide Event frequency (per year) 0.00044 0.00044 0.00044 0.00044 
Earthquake with Severe 

MEl dose (rem) 34 34 34 34 
Damage to Multiple 
Moderate-Capacity F acilitiesa Public exposure (person-rem) 41,340 41,340 41,340 41,340 

excessLCF 24 24 24 24 

SITE-03: Site-Wide Event frequency (per year) 0.000071 0.000071 0.000071 0.000071 
Earthquake with Severe 

MEl dose (rem) 247 247 247 247 
Damage to Essentially All 
F acili tiesa,d Public exposure (person-rem) 210,758 210,758 210,758 210,758 

excess LCF 134 134 134 134 

SITE-04: Site-Wide Wildftre Event frequency (per year) 0.1 0.1 0.1 0.1 
· Consuming Combustible 

MEl dose (rem) <25 <25 <25 <25 
Structures and Vegetation 

Public exposure (person-rem) 675 675 669 675 
excessLCF 0.34 0.34 0.33 0.34 

RAD-12: Plutonium Release Event frequency (per year) approximately approximately approximately approximately 
from a Seismically Initiated 1.5 x w-6 1.5 x w·6 1.5 x 1o·6 1.5 x 10·6 

Event 
MEl dose (rem) 138 138 138 138 

Public exposure (person-rem) approximately approximately approximately approximately 
35,800 35,800 35,800 35,800 

excess LCF 18 18 18 18 

Worker Consequences Any in the facility Any in the facility Any in the facility Any in the facility 
would be killed by would be killed by would be killed by would be killed by 
explosion or falling explosion or falling explosion or falling explosion or falling 

debris debris debris debris 
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TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

CHEM-01: Single Cylinder Event frequency (per year) 0.0012 0.0013 0.0011 0.0012 
Chlorine Release from MEl NA NA NA NA 
Potable Water Treatment 
Station (TA-O) Public exposed to: 

>ERPG-3 12 12 12 12 
>ERPG-2b 43 43 43 43 

Worker consequences If workers are If workers are If workers are If workers are 
present, there is present, there is present, there is present, there is 

potential for worker potential for worker potential for worker potential for worker 
injury or fatality. injury or fatality. injury or fatality. injury or fatality. 

CHEM-02: Multiple Event frequency (per year) 0.00013 0.00015 0.00012 0.00013 
Cylinder Chlorine Release MEl NA NA NA NA 
from Toxic Gas Storage 
Facility (TA-3) Public exposed to 292 292 292 292 

> ERPG-3 or> ERPG-2 

Worker consequences Possible injuries or Possible injuries or Possible injuries or Possible injuries or 
fatalities to workers fatalities to workers fatalities to workers fatalities to workers 
present at time of present at time of present at time of present at time of 

accident or accident or accident or accident or 
responding to responding to responding to responding to 

accident. accident. accident. accident. 

CHEM-03: Single Cylinder Event frequency (per year) 0.00012 0.00012 0.00012 0.00012 
Chlorine Release from Toxic MEl NA NA NA NA 
Gas Storage Facility (TA-3) 

Public exposed to: 
>ERPG-3 239 239 239 239 
>ERPG-2 263 263 263 263 

Worker consequences Unlikely that Unlikely that Unlikely that Unlikely that 
workers are present; workers are present; workers are present; workers are present; 

but if present, there is but if present, there is but if present, there is but if present, there is 
potential for worker potential for worker potential for worker potential for worker 

injury or fatality. injury or fatality. injury or fatality. injury or fatality. 

~ 
~ 

~ 
t;5 



wl 
I -w 

"' 

TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 
- -----· --· ----- -- ---· -- - ------~ --~ ~- -

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

CHEM-04: Bounding Single Event frequency (per year) 0.004 0.004 0.004 0.004 
Container Release of Toxic 

MEl NA NA NA NA 
Gas (Selenium Hexaflouride) 
from Toxic Gas Cylinder Public exposed to: 
Storage (TA-54) >ERPG-3 0 0 0 

0 
>ERPG-2 0 0 0 

0 

VVorkerconsequences Possible injuries or Possible injuries or Possible injuries or Possible injuries or 
fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 
workers present at workers present at workers present at workers present at 
time of accident. time of accident. time of accident. time of accident. 

CHEM-OS: Bounding Event frequency (per year) 0.00051 0.00051 0.00051 0.00051 
Multiple Cylinder Release of 

MEl NA NA NA NA 
Toxic Gas (Sulfur Dioxide) 
from Toxic Gas Cylinder Public exposed to: 
Storage (TA-54) >ERPG-3 0 0 0 0 

>ERPG-2 0 0 0 0 

VVorker consequences Possible injuries or Possible injuries or Possible injuries or Possible injuries or 
! fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 
I workers present at workers present at workers present at workers present at 
I time of accident. time of accident. time of accident. time of accident. 

I CHEM-06: Chlorine Gas Event frequency (per year) 0.063 0.063 0.063 0.063 
Release from Plutonium 

MEl NA NA NA NA 
Facility (TA-55) Process Line 

Public exposed to: 
>ERPG-3 7 7 7 7 
>ERPG-2 102 102 102 102 

VVorker consequences Unlikely that Unlikely that Unlikely that Unlikely that 
workers are present; workers are present; workers are present; workers are present; 

but if present, there is but if present, there is but if present, there is but if present, there is 
potential for worker potential for worker potential for worker potential for worker 

injury. injury. injury. injury. 
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TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LA.NL: Accidents-Continued 
------ ----- ----- -- ~- ------- ---- ----- -------- --------------------· -------- -------

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

RAD-0 1: Plutonium Release Event frequency (per year) 0.0016 0.0016 0.0016 0.0016 
from Container Storage Area 

MEl dose (rem) 46 46 46 46 Fire Involving TRU Waste 
Drums (TA-S4) Public exposure (person-rem) 72 72 72 72 

excess LCF 0.04 0.04 0.04 0.04 

Worker consequences Potential for Potential for Potential for Potential for 
plutonium inhalation, plutonium inhalation, plutonium inhalation, plutonium inhalation, 

but no fatalities but no fatalities but no fatalities but no fatalities 
would be expected. would be expected. would be expected. would be expected. 

RAD-03: Reactivity Event frequency (per year) 3.4 x 10·6 3.4 X 10-6 3.4 x 10·6 3.4 x w·6 

Excursion at Pajarito Site MEl dose reme ISO ISO 150 ISO (TA-I8) Kiva #3, Vaporizing 
Some Enriched Uranium Fuel Public exposure (person-rem) 110 110 110 110 
and Melting the Remainder excessLCF 0.06 0.06 0.06 0.06 

Worker consequences No acute fatalities No acute fatalities No acute fatalities No acute fatalities 
would be expected. would be expected. would be expected. would be expected. 

RAD-OS: Aircraft Crash with Event frequency (per year) 5.3 x Io·6 5.3 x w·6 5.3 x w·6 5.3 x w·6 

Explosion and/or Fire at 
MEl dose (rem) O.oi O.oi 0.01 O.oi TA-2I Resulting in Tritium 

Oxide Release Public exposure (person-rem) 24 24 24 24 
excess LCF O.oi O.ot O.ot O.ot 

Worker consequences Aircraft crash could Aircraft crash could Aircraft crash could Aircraft crash could 
cause injuries and cause injuries and cause injuries and cause injuries and 

accidents to workers accidents to workers accidents to workers accidents to workers 
present; workers not present; workers not present; workers not present; workers not 

affected by crash affected by crash affected by crash affected by crash 
could be exposed to could be exposed to could be exposed to could be exposed to 

tritium oxide tritium oxide tritium oxide tritium oxide 
released by crash. released by crash. released by crash. released by crash. 
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TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 
--~-- ---- --

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

RAD-07: Plutonium Release Event frequency (per year) 0.00015 0.0003 0.00011 0.00015 
due to Container Storage Area 

MEl dose (rem) 74 74 74 74 
Fire Involving TRU Waste 
Drums (TA-50) Public exposure (person-rem) 1,300 1,300 1,300 1,300 

excessLCF 0.69 0.69 0.69 0.69 

Worker consequences No acute fatalities No acute fatalities No acute fatalities No acute fatalities 
would be expected. would be expected. would be expected. would be expected. 

RAD-08: Aircraft Crash with Event frequency (per year) 4.3 x w-6 4.3 x to·6 4.3 x to·6 4.3 x to·6 

Explosion and/or Fire at the 
MEI dose (rem) 22 22 22 22 

TRU Waste Area at TA-54 
Public exposure (person-rem) 400 400 400 400 

excessLCF 0.2 0.2 0.2 0.2 

Worker consequences Aircraft crash could Aircraft crash could Aircraft crash could Aircraft crash could 
cause injuries and cause injuries and cause injuries and cause injuries and 

fatalities to workers fatalities to workers fatalities to workers fatalities to workers 
present; workers not present; workers not present; workers not present; workers not 

affected by crash affected by crash affected by crash affected by crash 
could be exposed to could be exposed to could be exposed to could be exposed to 
plutonium released plutonium released plutonium released plutonium released 

by crash. by crash. by crash. by crash. 

RAD-09: Transuranic Waste Event frequency (per year) 0.4 0.49 0.4 0.4 
Drum Failure or Puncture at 

MEl dose (rem) 0.41 0.41 0.41 0.41 
TA-54, Area G (results are for 
typical drum) Public exposure (person-rem) 4.3 4.3 4.3 4.3 

excessLCF 0.002 0.002 0.002 0.002 

Worker consequences Some workers could Some workers could Some workers could Some workers could 
inhale plutonium inhale plutonium inhale plutonium inhale plutonium 

(dose would depend (dose would depend (dose would depend (dose would depend 
on protective on protective on protective on protective 

measures taken), but measures taken), but measures taken), but measures taken), but 
no acute fatalities no acute fatalities no acute fatalities no acute fatalities 

would be expected. would be expected. would be expected. would be expected. 
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TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations ofLANL: Accidents-Continued 

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

RAD-13: Plutoniwn Melting Event frequency (per year) 0.000016 0.000016 0.000016 0.000016 
and Release Accident at 

MEl dose (rem) 120 120 120 120 Paj arito Site (TA-18) Kiva #3 
Public exposure (person-rem) 160 160 160 160 

excess LCF 0.08 0.08 0.08 0.08 

VVorkerconsequences No acute fatalities No acute fatalities No acute fatalities No acute fatalities 
would be expected. would be expected. would be expected. would be expected. 

RAD-15: Plutonium Release Event frequency (per year) 0.000032 0.000032 0.000032 0.000032 
from a VVing Fire at the CMR 

MEl dose (rem) 40 91 40 40 
Building (in TA-3) 

Public exposure (person-rem) 1,700 3,400 1,700 1,700 
excess LCF 0.85 1.7 0.85 0.85 

VVorker consequences 1 to 3 workers 1 to 3 workers 1 to 3 workers 1 to 3 workers 
present in accident present in accident present in accident present in accident 
location could be location could be location could be location could be 

injured or killed due injured or killed due injured or killed due injured or killed due 
to fire; if not killed, to frre; if not killed, to frre; if not killed, to fire; if not killed, 

could inhale could inhale could inhale could inhale 
plutonium. Other plutonium. Other plutonium. Other plutonium. Other 

workers in the area workers in the area workers in the area workers in the area 
could be affected by could be affected by could be affected by could be affected by 

smoke inhalation. smoke inhalation. smoke inhalation. smoke inhalation. 
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TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 
---- - - -- --- ------- - ---~- ---- ----~---

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

RAD-16: Aircraft Crash with Event frequency (per year) 3.5 x w·6 3.5 x w-6 3.5 x w-6 3.5 x w-6 

Explosion and/or Fire at the 
MEl dose (rem) 3 3 3 3 

CMR Building (in TA-3) 
Resulting in a Plutonium Public exposure (person-rem) 56 56 56 56 
Release excessLCF 0.03 0.03 0.03 0.03 

Worker consequences Aircraft crash could Aircraft crash could Aircraft crash could Aircraft crash could 
cause injuries and cause injuries and cause injuries and cause injuries and 
accidents to nearly accidents to nearly accidents to nearly accidents to nearly 
all workers in the all workers in the all worl<ers in the all workers in the 

building; workers not building; workers not building; workers not building; workers not 
affected by crash affected by crash affected by crash affected by crash 

could be exposed to could be exposed to could be exposed to could be exposed to 
plutonium released plutonium released plutonium released plutonium released 

by crash. by crash. by crash. by crash. 

WORK-01: Worker Fatality Event frequency (per year) 0.001 to O.Ql 0.0015 to O.ot5 0.0008 to 0.008 0.0006 to 0.006 
Due to Inadvertent High 

Worker injuries or fatalities l to 10 injuries or l to I 0 injuries or 1 to lO injuries or 1 to 10 injuries or 
Explosives Detonation 

fa tali ties. fatalities. fatalities. fatalities. 
' 

1 WORK-02: Worker Illness or Event frequency (per year) O.Ql to 0.1 O.Ql to 0.1 O.ot to 0.1 O.Ql to 0.1 
· Fatality Due to Inadvertent 

Worker injuries or fatalities 1 injury or fatality. 1 injury or fatality. I injury or fatality. 1 injury or fatality. 
Biohazard Contamination 

WORK-03: Multiple Worker Event frequency (per year) < 0.00001 <0.00001 <0.00001 < 0.00001 
Fatality Due to Inadvertent Worker exposures or fatalities Substantial doses and Substantial doses and Substantial doses and Substantial doses and 
Nuclear Criticality Event possible fatalities. possible fatalities. possible fatalities. possible fatalities. 

WORK-04: Worker Injury or Event frequency (per year) 0.01 to 0.1 0.01 to 0.1 O.ot to 0.1 0.01 to 0.1 
Fatality Due to Inadvertent Worker injuries or fatalities Typically 1, rarely 'JYpically 1, rarely Typically 1, rarely Typically 1, rarely 
Nonionizing Radiation several, injuries or several, injuries or several, injuries or several, injuries or 
Exposure fatalities. fatalities. fatalities. fatalities. 

~ 

~ 
~ :::. 
~ 
"" 

~ 
"' 1:1.. 
~ 
!4 g· 



<.;j 

I 

jE 
TABLE 3.6.2-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 

NO ACTION 
EXPANDED REDUCED 

GREENER ACCIDENT MEASURE 
OPERATIONS OPERATIONS 

WORK-OS: Worker Event frequency (per year) 0.23 0.23 0.23 0.23 
Exposure to Plutonium Worker injuries or fatalities 1 or 2 workers 1 or 2 workers 1 or 2 workers 1 or 2 workers 
Released from a Degraded potentially exposed potentially exposed potentially exposed potentially exposed 
Storage Container at TA-SS to plutonium to plutonium to plutonium to plutonium 

inhalation. inhalation. inhalation. inhalation. 

a Workers in buildings that are structurally damaged or collapse could be injured or killed, but the number of workers injured or killed cannot be predicted a priori. Worker excess 
latent cancer fatalities due to radiological releases in an earthquake and worker injuries or fatalities due to chemical releases in an earthquake are expected to be small or modest 
increments to the impacts directly attributable to the earthquake (e.g., the collapse of structures). The estimates of event frequencies and impacts are conservative. 

b ERPG-2 is the maximum airborne concentration below which it is believed that nearly all individuals could be exposed for up to 1 hour without irreversible or serious health 
effects or symptoms that could impair their abilities to take protective action. ERPG-3 is the maximum airborne concentration below which it is believed that nearly all individuals 
could be exposed for up to 1 hour without life-threatening health effects. 

c Impacts, in terms of excess LCFs per year of operation, are used to quantify the risks of exposure to radiation. When the impact is applied to an individual (e.g., a maximally 
exposed individual [MEl]), the risk is a lifetime incremental probability of a fatal cancer per year of operation. When applied to a population of individuals, the risk is the 
incremental number of fatal cancers anticipated in the exposed population for each year of operation. 

d There is a potential for fault rupturing to occur at the CMR Building (TA-3-29) at a somewhat lower frequency than the SITE-03 earthquake (estimated at 1 to 3 x 1 o·5 per year). 
Should this occur in association with the SITE--03 earthquake, a conservative estimate results in an additional 133,833 person-rem population exposure (increasing LCFs by 99), 
and an increase to the MEl of 134 rem. 

c The MEl dose is provided, under this accident scenario, for an individual located on Paj arito Road at a distance of 50 meters from the facility, even though Pajarito Road would be 
closed to the public during outdoor operations. 

f Transportation accidents are typically calculated using computer codes, considering varying accident rates for route types, varying populations along the routes, and other factors. 
The calculated risks are presented as the product of the accident frequency and the accident consequence; for such calculations, the frequency and consequence terms are not 
readily accessible from the calculational results. As such, this table reflects the risks associated with transportation accidents, but generally does not separately present the 
consequence and frequency terms. The on-site radioactive transportation analyses were done by hand calculations, and for these accidents, frequency, consequence, and risk are all 
presented separately in the table. 

Note: Often, there are no differences between accident impacts among the alternatives, largely as a result of conservative approaches used in accident frequency and public 
consequence. The inventories used in the analyses are typically those of permitted or administrative limits (i.e., controls on the maximum amounts of material that can be 
processed at one time and/or in storage), rather than operational values (i.e., the actual amount of material needed to perform the task). The operational values would be more likely 
to change among the alternatives. The administrative limits or inventories are selected so that the analyses are sufficiently conservative and bounding to cover maximum possible 
operational values. The accident frequencies depend upon the accident initiators, such as an aircraft crash, earthquake, or wildfire. These particular initiators are independent of 
the operations and of inventory; therefore, the frequency or likelihood of such an event remains constant among the alternatives. In the few cases of accidents in which the 
frequency depends upon operations, the variation in frequency among the alternatives does not necessarily translate into a significant change in the risk of an environmental release 
to the public because the value of a release is very small. Likewise, the risk to workers is affected by the change in frequency of the operations; but, the consequence of a single 
accident remains the same. 
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Affected Environment 

CHAPTER4.0 
AFFECTED ENVffiONMENT 

LANL is located in north-central New Mexico, 
60 miles (97 kilometers) north-northeast of 
Albuquerque, 25 miles ( 40 kilometers) 
northwest of Santa Fe, and 20 miles 
(32 kilometers) southwest of Espanola in Los 
Alamos and Santa Fe Counties (Figure 4.0-1). 
LANL and the surrounding region are 
characterized by forested areas with mountains, 
canyons, and valleys, as well as diverse cultures 
and ecosystems. 

The area is dominated by the Jemez Mountains 
to the west and the Sangre de Cristo Mountains 
to the east. These two mountain ranges and the 
State ofNew Mexico are divided north to south 
by the Rio Grande. LANL is located on the 
Pajarito Plateau, a volcanic shelf on the eastern 
slope of the Jemez Mountains at an approximate 
elevation of 7,000 feet (2, 135 meters). The 
Pajarito Plateau is cut by 13 steeply sloped and 
deeply eroded canyons that have formed 
isolated finger-like mesas running west to east. 
The Santa Fe National Forest, which includes 
the Dome Wilderness Area, lies to the north, 
west, and south ofLANL. The American Indian 
Pueblo of San lldefonso and the Rio Grande 
border the site on the east, and the Bandelier 
National Monument (BNM) and Bandelier 
Wilderness Area lie directly south. 

A large variety of natural, cultural, and 
scientific resources lie within the LANL region. 
The Pajarito Plateau is one of the longest 
continually occupied areas in the U.S. The 
archaeological and historical resources of the 
LANL site reflect the length of temporal 
occupation as well as the diversity in the 
cultures of its occupants. American Indian and 
Hispanic communities-where traditional 
ceremonies and customs are still honored-and 
the ruins of prehistoric cultures surround 
LANL. The County of Los Alamos has 
developed a unique science-support community 
culture of its own since the creation of Los 

Alamos townsite as a LANL "company town." 
LANL has played a leading role in scientific 
research in this country since 1943, including 
the design and development of nuclear 
weapons, and continues to offer support to the 
world's scientific community. 

The ecosystems in the region are diverse due to 
the 5,000-foot (1,525-meter) gradient that 
extends between the Rio Grande Valley on the 
eastern edge of LANL and the top of Pajarito 
Mountain on its western border. Variations in 
precipitation and temperature and differences in 
the amount of sunlight that reach the north
facing and south-facing canyon slopes have 
resulted in a diversity of plant life, wildlife, and 
soils. The mosaic of mesa tops, mountains, 
canyon bottoms, cliffs, and steep slopes within 
this region support the habitats of several 
threatened and endangered species including the 
Mexican spotted owl, peregrine falcon, and bald 
eagle. 

This chapter describes the environmental setting 
and existing conditions associated with LANL 
and DOE's operations at LANL. The 
information presented in this chapter forms a 
baseline description for use in evaluating the 
environmental impacts of the four identified 
SWEIS alternatives. Much of the information 
presented in this chapter is drawn from LANL's 
Environmental Surveillance and Compliance 
Program, which is described below. 

Environmental Surveillance and 
Compliance at LANL 

DOE requires monitoring of LANL and the 
surrounding region for radiation, radioactive 
materials, and hazardous chemicals. The LANL 
Environmental Surveillance and Compliance 
Program (in previous years, this program was 
referred to as the Environmental Surveillance 
Program) is intended to meet this requirement, 
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as well as to determine compliance with 
appropriate standards and to identify 
undesirable trends. Data collected and analyzed 
under this program include: external 
penetrating radiation; airborne radioactive 
materials; the radioactive and hazardous 
chemical content of soils, sediments, and water; 
and radioactive and hazardous chemicals in 
foodstuffs and biological resources. Biological 
studies also are conducted on all major levels of 
the food chain. 

This program provides more than 11,000 
environmental samples each year from more 
than 450 sampling stations in and around 
LANL. These samples are subjected to more 
than 200,000 analyses to identify the chemical 
constituents in the samples collected. The 
sampling and analysis results are made publicly 
available annually, once analyses are complete 
(e.g., Environmental Surveillance at Los 
Alamos During 1995 [LANL 1996i] was 
published in October 1996, and Environmental 
Surveillance and Compliance at Los Alamos 
During 1996 [LANL 1997c] was published in 
1997). 

Affected Environment 

4.1 LAND RESOURCES 

The relative isolation of north-central New 
Mexico was considered ideal for a secret 
nuclear weapons research laboratory when the 
site was selected during World War II. Today 
the area surrounding LANL, Los Alamos 
County, and much of Sandoval, Santa Fe, and 
Rio Arriba Counties is still undeveloped 
(LANL 1996d). This predominantly 
undeveloped area supports a wide variety of 
land uses that range from the protected 
wilderness areas in BNM and the Santa Fe 
National Forest to research and development 
activities . 

4.1.1 Land Use 

Land use in this region is linked to the economy 
of northern New Mexico, which depends 
heavily on tourism, recreation (e.g., skiing, 
fishing), agriculture, and the state and federal 
governments for its economic base. Area 
communities are generally small, such as Los 
Alamos townsite with under 12,000 residents, 
and primarily support urban uses including 
residential, commercial, light industrial, and 
recreational facilities. The region also includes 
American Indian communities; lands of the 
Pueblo of San lldefonso share LANL's eastern 
border, and six other pueblos are clustered 
nearby. 

LANL occupies an area of approximately 
27,832 acres (11,272 hectares), or 
approximately 43 square miles (111 square 
kilometers), of the DOE land, of which 
86 percent (23,951 acres [9,700 hectares]) lies 
within Los Alamos County. 

The remaining 14 percent ofLANL acreage lies 
within Santa Fe County, which also borders 
portions ofLANL boundaries along the east and 
southeast. In this western portion of Santa Fe 
County, development is very limited, occurring 
primarily on American Indian lands within the 
Rio Grande Valley. A small isolated portion of 
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Sandoval County borders LANL on the east and 
is composed entirely of undeveloped lands 
belonging to the Pueblo of San Ildefonso. 
Additionally, a small portion of Sandoval 
County borders LANL on its southwest 
boundary, with the remainder of the county 
being located (noncontiguously) to the south, 
west, and north. In the LANL area, Sandoval 
County is generally undeveloped, being 
primarily U.S. Forest Service (USPS) and U.S. 
National Park Service (NPS) lands. 

The Fenton Hill site (TA-57) occupies 15 acres 
(6 hectares) in Sandoval County, on land leased 
from the USPS. The use ofthis land is governed 
by a Memorandum of Understanding with the 
USPS. 

Rio Arriba County is located approximately 
2.5 miles (4.0 kilometers) north ofLANL. The 
southern part of Rio Arriba County includes the 
town of Espanola and large areas of 
undeveloped American Indian land (see 
Figure 4.1.1-1), together with portions of the 
Santa Fe National Forest. 

4.1.1.1 Stewardship and Land Use 
Authority 

Los Alamos County (LAC), New Mexico's 
smallest county in size (approximately 
110 square miles [285 square kilometers]), was 
created in 1963 from Sandoval and Santa Fe 
Counties (PC 1997a). Four major governmental 

bodies serve as land stewards and determine 
land uses within Los Alamos County 
(Figure 4.1.1-1). 

• DOE-primarily the land that LANL 
occupies. 

• Los Alamos County--all county and 
privately held land within the communities 
of Los Alamos and White Rock 
(LAC 1987). (There are no incorporated 
cities in Los Alamos County.) 

• U.S. Forest Service-the Santa Fe National 
Forest. 

• National Park Service-the BNM and 
Wilderness Area and Tsankawi Ruins. 

Land area ratios distributed among these land 
stewards are presented in Table 4.1.1.1-1. 

Land stewards and land use authorities in the 
western portion of Santa Fe County include the 
USPS, the State of New Mexico, the U.S. 
Bureau of Land Management (BLM), and 
American Indian Pueblos. Land use decisions 
for the BLM lands are made in agreement with 
the adjacent American Indian Pueblos. 

All Sandoval County lands adjacent to or near 
LANL are controlled by one of three stewards: 
the NPS (BNM), the USPS (Santa Fe National 
Forest, including the Dome Wilderness), and 
the Pueblo of San Ildefonso (the small isolated 
parcel east of LANL ). The nearest Rio Arriba 

TABLE 4.1.1.1-1.-Land Stewards Within Los Alamos County 

PERCENT AREA IN AREA IN AREA IN AREA IN STEWARD OF LAND SQUARE SQUARE ACRES HECTARES MILES KILOMETERS 

DOE(LANL) 35 37a 96 23,951 9,700 

Private or Los Alamos County 12 13 34 8,613 3,488 

U.S. Forest Service 43 46 119 29,593 11,985 

National Park Service 10 10 26 6,482 2,625 

Source: LAC 1987 
a 6 square miles (16 square kilometers) ofLANL lie within Santa Fe County. 
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FIGURE 4.1.1-l.-Land Stewardship in the LANL Area. 
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County land is either USFS property or 
American Indian land. 

Resource management involving land use 
planning, especially that incorporating an 
integrated approach that is implemented across 
land management boundaries, has only recently 
begun to be considered and employed by land 
stewards within Los Alamos County and 
surrounding areas. 

4.1.1.2 LANL Land Use 

LANL is divided into 49 separate technical 
areas (TAs) with location and spacing that 
reflect the site's historical development 
patterns, regional topography, and functional 
relationships. While the number of structures 
changes slightly with time (in particular, there is 
frequent addition or removal of temporary 
structures and miscellaneous buildings), a 
recent publication reflected the following 
breakdown of structures at LANL: there are 
approximately 944 permanent structures 
(including 93 plant and utility structures); 512 
temporary structures (e.g., trailers, transportable 
buildings); and 806 miscellaneous buildings 
(e.g., sheds) with approximately 
5,000,000 square feet (465,000 square meters) 
that could be occupied. However, only 
1,316,000 square feet (122,400 square meters) 
of space, in 599 buildings, is designed to house 
personnel in an office environment. In addition 
to on-site office space, 213,262 square feet 
(19,833 square meters) of space is leased within 
the Los Alamos townsite and White Rock 
community to provide work space for an 
additional 806 people (LANL 1995d). These 
rented or leased spaces are considered part of 
TA-O. 

Overall, 30 percent of the LANL structures (not 
including leased or rented space) are more than 
40 years old, and 50 percent are more than 
30 years old. A recent DOE assessment survey 
reflected the condition of LANL facilities as 
follows: 1 percent are in excellent condition· 

' 
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8 percent are in good condition; 37 percent are 
adequate; 44 percent are fair; 9 percent are poor; 
and 1 percent fail condition review 
requirements (LANL 1995e). Condition review 
requirements cover a wide range of criteria and 
standards (e.g., safety, severity, seismic, etc.). 

In addition to the buildings at LANL, there are 
over 80 miles (130 kilometers) of asphalt roads 
and parking areas at LANL. Unpaved roads and 
remote high explosives testing or firing sites are 
estimated to include up to an additional 
200 acres (81 hectares). The majority of the 
l~nd a_ssociated with the high explosives firing 
sites IS open to most wildlife. Less than 
5 percent (approximately 1,375 acres 
[557 hectares]) of the LANL total area is 
estimated to be unavailable to most wildlife 
because of security fencing. 

Over the years, land on LANL has been 
developed in response to the specific needs of a 
variety of users. Many of the structures have 
changed uses. New programs have often been 
placed in existing facilities. New facilities have 
been constructed in the few areas of readily 
developable land (relatively flat land supported 
by the appropriate infrastructure, without other 
physical or environmental constraints). This 
has led to a pattern of mixed land uses 
throughoutthe property. For example, a support 
use such as an administrative office may be 
located near, or even in the same building with, 
a research and development use requiring a high 
level of security. This makes "absolute" 
classification of land use on LANL difficult. 

In the following discussions, land use 
characterization is based on the most hazardous 
activities in each TA. For the purposes of the 
SWEIS, land use within LANL boundaries is 
organized into six categories: 

• Support-includes TAs with support 
facilities only, without research and 
development activities, that are generally 
free from chemical, radiological, or 
explosive hazards; also includes 



undeveloped TAs (other than those that 
serve as buffers). 

• Research and Development-includes TAs 
where research and development occur, 
with associated chemical and radiological 
hazards, but that are generally free of 
explosives hazards; does not include waste 
disposal sites. 

• Research and Development/Waste 
Disposal-the remaining research and 
development areas (that is, those areas 
generally free of explosives hazards and 
that have existing waste disposal sites). 

• Explosives-includes TAs where 
explosives are tested or stored, but does not 
include waste disposal sites. 

• Explosives/Waste Disposal-the remaining 
sites where explosives are tested or stored 
(that is, those with existing waste disposal 
sites). 

• Buffer-land identified in each of the usage 
types described above also may serve as 
buffers. This last land use category, 
therefore, includes areas that only serve as 
buffers for the safety or security of other 
TAs, usually explosives areas. 

Figure 4.1.1.2-1 shows LANL land sorted into 
these categories (while Fenton Hill is not 
reflected in this figure, it is designated for 
research and development). Table 4.1.1.2-1 
presents the number of acres associated with 
each of these six categories ofLANL land use. 

Any actual future consideration of changing 
land use within a particular LANL land use 
category location would be subject to DOE's 
Land Use and Facility Use Planning Process 
(DOE 1996b). The planning process allows for 
the holistic management of DOE's land and 
facilities through an integration of missions, 
ecology, economics, and regional cultural and 
social factors. LANL's 1990 Site Development 
Plan, which was last updated in 1995, guides 
land use decision-making at LANL 
(LANL et al. 1990 and LANL 1995e). The Site 
Development Plan contains policies, specific 
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recommendations, and mapping of land use, as 
well as other information. This plan is 
periodically updated. 

4.1.1.3 Los Alamos County Land 
Use 

The Los Alamos County Comprehensive Plan, 
which established land planning issues and 
objectives, addresses private and county lands 
comprising 8,613 acres (3,488 hectares) 
(LAC 1987). Twenty-nine percent of this land 
is located within the Los Alamos townsite and 
26 percent is located in the community of White 
Rock (LAC 1987). The remaining 45 percent of 
the land is undeveloped and is used for 
recreational acttvtttes and open space. 
Table 4.1.1.3-1 presents the amount of land 
used for the various land uses as defined by Los 
Alamos County. 

Although it may appear that there is sufficient 
land within Los Alamos County for future 
expansion by private citizens, business owners, 
and the county, the majority of this land is very 
difficult to develop due to the many severe 
physical constraints of the topography and 
excessive associated development costs. Fifty
four percent of county land consists of slopes 
that exceed 20 percent and cannot be reasonably 
built upon. Therefore, the county's 
comprehensive plan establishes direction for 
urban development to occur in compact and 
contiguous areas where public services can be 
most efficiently provided and adverse 
environmental impacts can be minimized. By 
necessity, much of this development would 
occur by building in between existing structures 
or reuse of land. Outlying development areas 
are designated along West Jemez Road 
(northwest of LANL); on the northern edge of 
the townsite on DOE land, which is designated 
for transfer; and north of the White Rock 
community, which is the Pueblo of San 
Ildefonso' s land. Recommendations in the Los 
Alamos County Comprehensive Plan are for the 
county to work with the Pueblo of San Ildefonso 
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FIGURE 4.1.1.2-l.-Land Use Within LANL Boundaries. 
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TABLE 4.1.1.2-1.-LANL General Land Use 

LAND USE 

Support 

Research and Development 

Research and Development/Waste Disposal 

Explosives 

Explosives/Waste Disposal 

Buffer 

a Percentages may not total 100 due to rounding. 
Source: LANL 1998a 

ACREAGE 

8,457 

2,745 

1,966 

1,947 

12,285 

404 

HECTARES PERCENTS 

3,422 30 

1,111 10 

796 7 

788 7 

4,972 44 

163 2 

TABLE 4.1.1.~1.-Los Alamos County (Excluding LANL) Land Use Definitions 

LAND USE 

Residential 

Commercial 

Public (Governmental) 

Streets/Undeveloped Land 

Total 

a Percentages may not totallOO due to rounding. 
Source: LAC 1987 

to encourage growth in this area (LAC 1987). 
Los Alamos townsite borders LANL's TA-2, 
TA-21, TA-41, TA-43, TA-62, TA-72, 
TA-73, and TA-74. The community ofWhite 
Rock borders TA-36, TA-54, TA-70, and 
TA-71. 

4.1.1.4 Potential Land Transfers 
and Related Land Use 
Issues 

DOE has entered into discussions with several 
ent1t1es, including Los Alamos County, 
regarding the potential transfer or lease of DOE
managed land that is part of LANL. DOE has 
recently examined the proposal to lease a tract 
ofland containing about 60 acres (24 hectares) 
to the County of Los Alamos for their 
development and use as a research park. An 
environmental assessment (EA) was prepared, 
entitled Environmental Assessment for Lease of 

ACREAGE HECTARES PERCENTS 

2,919 1,182 34 

157 64 2 

1,699 688 20 

3,838 1,554 45 

8,613 3,488 100 

Landfor the Development of a Research Park at 
Los Alamos National Laboratory (DOE 1997a), 
that resulted in a Finding of No Significant 
Impact (FONSI), signed on October 8, 1997. 
This research park would be located within 
TA-3 ofLANL and would be consistent in use 
with the current land use designation for TA-3. 
A lease for this land is expected to be negotiated 
in 1998. It would not result in a change in the 
LANL boundary. Another recent proposal 
considered by DOE to transfer a 28-acre 
(11-hectare) tract ofland along DP Road within 
TA-21 to the county, would, however, result in 
a change of land use designation and in the 
redefinition of LANL's boundary. An EA, 
entitled Environmental Assessment for the 
Transfer of the DP Road Tract to the County of 
Los Alamos (DOE 1997b) was prepared that 
supported a FONSI, signed on January 23, 
1997. This transfer of land would change the 
land use designation of research and 
development/waste disposal to the county's 
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land use designation of light commercial and 
professional (C-1 ), civic center business and 
professional (C-2), heavy commercial (C-3), or 
light industrial (M-1 ), in keeping with the 
current zoning of the land use in the nearby Los 
Alamos townsite area. It is likely that the 
transfer of this tract could occur in 1998. 

The Departments of Commerce, Justice, and 
State, the Judiciary, and Related Agencies 
Appropriations Act for Fiscal Year 1998, passed 
by Congress in the fall of 1997 and signed into 
law by the President, directs the Secretary of 
Energy to convey parcels of land that are 
identified by DOE as being suitable for 
conveyance or transfer. These parcels would be 
those that are not now required to meet the 
national security mission of DOE or would not 
be required for that purpose before the end of 
the next 10-year period, and which are suitable 
for use for the purposes of historic, cultural, or 
environmental preservation, economic 
diversification, or community self-sufficiency. 
The act further directs the Secretary of Energy 
to "carry out any review of the environmental 
impact of the conveyance or transfer of each 
such parcel that is required under the provisions 
of NEP A." The disbursement of this land by 
lease or transfer will be to the Incorporated 
County ofLos Alamos and the Secretary of the 
Interior in trust for the Pueblo of San lldefonso. 

' A DOE decision on this matter is expected by 
late 1999. Complex-wide DOE initiatives 
affecting present and future land use are 
interwoven with this issue. This SWEIS does 
not include analysis of these potential land 
transfer(s). While any land transfer(s) could 
result in changes to land use, the total potential 
land transfer of this potentially large amount of 
acreage and the potential changes in land use 
were not well enough defined to include in the 
SWEIS to allow for meaningful analysis. On 
May 6, 1998, DOE published a Notice of Intent 
to prepare an EIS for the Proposed Conveyance 
and Transfer of Certain Land Tracts in the 
Federal Register (63 FR 25022). A draft EIS is 
expected to be released for public review and 
comment in early 1999. 
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4.1.1.5 Santa Fe National Forest 
Land Use 

The Santa Fe National Forest encompasses 
1,567,181 acres (634,708 hectares) and is 
separated into two divisions: the Pecos Division 
in the Sangre de Cristo Mountains to the east of 
LANL and the Jemez Mountains Division to the 
west. Both divisions of the Santa Fe National 
Forest support tourism; logging; cattle grazing; 
and recreational activities such as hiking, 
fishing, hunting, camping, and skiing. The 
Jemez Division also contains the Dome 
Wilderness Area and is a designated habitat for 
federal and state protected species, including the 
Mexican spotted owl (section 4.5, Biodiversity 
and Ecological Resources) (USFS 1987). 

The USFS has classified land use on its property 
surrounding LANL into forest management 
areas (Figure 4.1.1.5-1) (USFS 1987). These 
management areas are described in 
Table 4.1.1.5-1. The 1987 Santa Fe National 
Forest Plan (USFS 1987) presents the most 
current land management directions for forest 
lands within the Jemez Division. Eight forest 
management policies have been adopted by the 
USFS for the Santa Fe National Forest. Each of 
these forest management areas emphasizes 
activities for the enhancement, development, or 
preservation of a natural resource. The portions 
ofland within the Santa Fe National Forest that 
border LANL are within designated 
management Area C (TA-8, TA-16, TA-62, 
and TA-69), Area L (TA-33, TA-70, and 
TA-71), and Area N (TA-74). 

4.1.1.6 Bandelier National 
Monument Land Use 

BNM consists of two units: the primary unit is 
located immediately south of LANL, and the 
Tsankawi unit (secondary unit) is located to the 
northeast ofLANL. It has been a popular tourist 
attraction since 1916, when a Presidential 
Proclamation established it as a National 
Monument offering natural beauty, American 
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FIGURE 4.1.1.5-1.--Santa Fe National Forest Management Areas. 
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TABLE 4.1.1.5-l.-Santa Fe National Forest Management Areas 

MANAGEMENT GENERAL USES LAND USE MANAGEMENT EMPHASIS 
AREA 

c Recreation-Visual- Emphasis is on enhancing visual quality and developing recreation 
Wildlife-Timber opportunities while protecting essential wildlife habitat and riparian 

zones. Grazing and timber activities occur where compatible with 
primary emphasis. 

G Wildlife-Range- Emphasis is on key wildlife habitat protection, habitat 
Firewood improvement, and forage and firewood protection. Recreational 

opportunities are dispersed and consist of firewood and pinyon nut 
gathering, hunting, and recreational driving. 

H Wilderness Emphasis is on preserving wilderness character and values. 
Managed to retain the primeval, wild character and influence 
without permanent improvements or habitation and to preserve the 
natural conditions. Primitive recreation opportunities, wildlife 
habitat management, grazing, and fire management will occur only 
when consistent with these values and where historically 
established. 

L Semi-Primitive Emphasis is on providing semi-primitive nonmotorized recreation 
Nonmotorized opportunities. Wildlife, range, and fuels management may occur 

Recreation where consistent with this emphasis. Timber harvest and road 
building are not consistent with this emphasis. 

M Research-Nature Emphasis is on providing opportunities for nondisruptive research 
Areas and education. This allows natural processes to occur and the 

protection of natural features. Use restrictions are imposed as 
necessary to keep areas in their natural and unmodified condition. 
There is no harvest of timber or firewood nor any grazing. 

N Threatened and Emphasis is on management that protects and enhances essential 
Endangered Species wildlife habitat. Not included in the suitable timber base. Certain 

Habitat timber management activities, grazing, firewood harvesting, and 
fire management may occur when compatible with protection 
emphasis. 

Q Cultural Emphasis is on cultural resource site location, inventory, 
Resources-Dispersed nomination, and protection; also on providing dispersed recreation 

Recreation- opportunities while maintaining visual quality, timber, and 
Visual-Timber firewood production. Grazing activities vary. Emphasis is also on 

maintenance or enhancement of wildlife habitat diversity. 

R Cultural Resources- Emphasis is on cultural resource site location, inventory, 
Wildlife-Timber nomination, and protection; also on wildlife habitat improvement 

and essential habitat protection and enhancement. Grazing and 
timber harvest activities occur where compatible with the primary 
emphasis. Firewood provided as a byproduct of timber harvest. 

Source: USFS 1987 
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Indian ruins, abundant wildlife, and structures 
of historical importance (DOl 1995). The two 
monument units border along LANL TA-16, 
TA-18, TA-33, TA-39, TA-49, and TA-72. 

The primary unit of BNM contains the ruins of 
nearby American Indian communities. Only a 
small portion of this unit has been developed for 
visitors: the area in and around Frijoles Canyon, 
just south of LANL. This developed area 
contains a visitors' center, concession facilities, 
administrative facilities, maintenance facilities, 
housing facilities, picnic areas, campgrounds, 
parking areas, trails, and roadways. The 
remainder of BNM has been left relatively 
undisturbed within the Historic era, with only a 
few trails and unpaved roads crossing the 
property. The majority of this unit ofBNM has 
been designated as a Wilderness Area, where 
protection of the environment is the highest 
priority (DOl 1995). 

Nearby Tsankawi ruins are ancestral to several 
nearby Pueblos. The 826-acre (335-hectare) 
Tsankawi unit, located adjacent to LANL to the 
northeast, is a large, unexcavated ruin with 
many small caves in the canyon walls. Few 
visitor facilities are available. There is a 
1.5-mile (2.4-kilometer) trail providing access 
to the ruin (DOl 1995). 

The number of visitors amvmg at BNM is 
increasing annually. The attendance for 1997 
was 410,143, which represents an increase of 
42,665 over the 1993 attendance of 367,478. 
Approximately 586,860 visitors are projected to 
visit BNM annually by 2003 (DOl 1995). 

The NPS has developed numerous plans and 
public documents that address the management 
of BNM. The Final Master Plan for the 
monument was approved in 1977, identifying 
broad objectives for the area (DOl 1977). 
However, this plan is now out of date and is no 
longer a reasonable guide. The Bandelier 
National Monument Draft Development 
Concept Plans: Frijoles Canyon and Tsankawi 
(DOl 1995) is a development concept plan to 

Affected Environment 

manage visitor use and facilities in the main 
headquarters area of the park and in a small 
portion of Tsankawi. These plans focus on 
reducing the impacts of visitors on the limited 
resources within BNM and preserving the 
natural and cultural setting to the greatest extent 
possible. The NPS has never developed a 
general management plan for BNM. 

4.1.1. 7 American Indian Pueblo 
Land Use 

The lands of the Pueblo of San Ildefonso 
are located immediately east of LANL 
(Figure 4.1.1.2-1), bordering LANL's TA-5, 
TA-46, TA-54, and TA-72. The Pueblo traces 
its origins north of Colorado's MesaVerde area. 
The Pueblo of San lldefonso' s traditional 
history holds that the Pueblo people migrated 
south to the Pajarito Plateau. The villages of 
Otowi (located in the northeast portion of 
LANL) and Tsankawi (now part ofBNM) were 
established there around the year 1300 A.D. 

The Pueblo of San lldefonso owns or has use of 
28,136 acres (11,395 hectares) of land. The 
Pueblo of San Ildefonso is bounded by LANL to 
the west, the Santa Fe National Forest to the 
south, the Tsankawi ruins ofBNM to the west, 
the Pueblo of Santa Clara to the north, and the 
community of White Rock to the south. Most of 
the Pueblo land is within the boundaries of 
Santa Fe County, although a small portion lies 
in an isolated section of Sandoval County as 
mentioned earlier (Figure 4.1.1.2-1). 

The U.S. Bureau oflndian Affairs (BIA) reports 
the current population of the Pueblo of San 
Ildefonso at 580 (BlA 1996). Most of the 
inhabitants of San lldefonso live in the 
developed area located along New Mexico State 
Road 30 (NM 30) in Santa Fe County, 
approximately 2.75 miles (4.43 kilometers) 
northeast of LANL. The remainder of the 
Pueblo lands are largely undeveloped. Land use 
by the Pueblo is a mixture of residential use, 
gardening and farming, cattle grazing, hunting, 
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fishing, food and medicinal plant gathering, and 
firewood production along with general cultural 
and resource preservation. The Pueblo of San 
lldefonso has not adopted a formal land use plan 
yet. 

Other American Indian lands are located in 
Santa Fe, Sandoval, and Rio Arriba Counties 
with similar land uses, together with the 
addition of some commercial and light 
industrial land use. However, the land uses on 
these other lands are not directly affected by 
activities on LANL. (Section 4.8, Cultural 
Resources; Section 4.9, Socioeconomics; 
Section 4.7, Environmental Justice; and in 
volume ill, appendix E, Cultural Resources, 
provide additional information on American 
Indian pueblos and reservations.) 

4.1.2 Visual Environment 

The natural setting of the Los Alamos area is 
very panoramic and scenic. The mountain 
landscape, unusual geology, varied plant 
communities, and archeological heritage of the 
area create a diverse visual environment. 

4.1.2.1 Physical Characteristics 
Within the Vtsual 
Environment 

Modem inhabitants of the Los Alamos region 
have altered the natural physical environment to 
a greater extent over the past 100 years than the 
early inhabitants due to larger populations and 
enhanced use of machinery. For the most part, 
this alteration of the environment takes three 
forms: terrain alteration (cutting and filling), 
land cover changes (e.g., forestry, farming, fire 
suppression), and development. Terrain 
alteration has been relatively limited in the 
region. For the most part, disturbance has 
occurred on the level areas. The most obvious 
terrain alterations in this area are the side-hill 
cuts sometimes necessary for roadways. 
However, these steep cuts are not as out of 
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character with the surrounding sharply angled 
terrain as they would be in more gentle 
topography. 

The topography in this part of northern New 
Mexico is rugged, especially in the vicinity of 
Los Alamos. Mesa tops are cut by deep 
canyons, creating sharp angles in the land 
forms. In some cases, slopes are nearly vertical. 
Often little vegetation grows on these steep 
slopes, exposing the geology, which is equally 
striking with contrasting horizontal planes 
varying from fairly bright orange-red to almost 
white in color. 

A variety of vegetation occurs in the region 
(section 4.5.1.1). The density of vegetation and 
height of vegetation may change over time, both 
of which can affect the visibility of an area 
within the LANL viewshed (the area from 
which an observer can potentially view LANL). 
In some areas the only vegetation is low-lying 
meadows (grasslands and recent bum areas). At 
the other end of the scale, portions ofLANL are 
covered with mixed conifer evergreen forests, 
which have increased in density over the past 
decades due to the suppression of natural fires. 
The height and density of mature trees in this 
forest type may obscure many views and 
partially screen others. Mixed grass, shrub and 
savannah lands, which have varying densities of 
trees, are between these extremes. Over the 
years, the clearing of vegetation within the 
LANL viewshed has occurred through timber 
harvests or to make room for farming or 
development. It is sometimes difficult, if not 
impossible, to recognize these cleared areas, 
due to the high variability in vegetation type. 
The opposite has also occurred. Very generally, 
portions ofLANL located along mesa tops at the 
lower elevations of the facility toward the 
eastern site boundary are covered with 
grasslands, mixed shrubs or short trees with 
sparsely distributed taller trees, allowing greater 
visibility from within the viewshed. In contrast, 
the portions of LANL located at the upper 
elevations toward the western boundary are 



more densely covered by tall mixed conifer 
forests that lessen the visibility of these areas. 

The most obvious modem alteration of the 
natural environment is development. Within 
LANL and Los Alamos townsite, much of this 
development is austere and utilitarian in 
appearance, contrasting greatly with nature 
(LANL et al. 1990). Because both LANL and 
the townsite were established in response to a 
national emergency, many buildings were built 
as temporary structures. Overcrowded 
conditions, due to the limited amount of 
developable land, have often resulted in an 
unplanned, visually discordant assembly of 
structures and functions, equipment, parking, 
and outside storage. More recent development, 
however, includes many facilities with designs 
and materials that are more visually appropriate 
and compatible with the natural environment. 
Many LANL planning documents, such as the 
Capital Assets Management Process, Fiscal 
Year 1997 (LANL 1995d), target improving the 
quality of building design at LANL, creating 
more attractive work environments, and 
providing clear signage and an easy-to-navigate 
road system. 

Affected Environment 

For security reasons, much of the development 
within LANL has occurred out of the public's 
view. Passing motorists or nearby residents can 
only see a small fraction of what is actually 
there. The view of most ofLANL property from 
many stretches of the area roadways is that of 
woodlands and brushy areas. The most visible 
developments are a limited number of very tall 
structures; facilities at relatively high, exposed 
locations; or those beside well-traveled, 
publicly accessible roads within the core part of 
LANL, the TA-3 area. Designed structures that 
blend in with other features include the Los 
Alamos Canyon Bridge, the Otowi Building, the 
Oppenheimer Study Center, and the entry sign 
on East Jemez Road. 

However, there are examples of extstmg 
facilities that cause adverse visual impacts: 

• 

• 

• 

The National Radio Astronomy 
Observatory Very Long Baseline Array 
telescope, which is a large, white, dish-type 
antenna located at a high elevation, clearly 
visible from surrounding sensitive land use 
areas such as BNM. 
The extremely dense and mixed 
development in areas such as TA-3, 
combined with the parking lots and little 
room for screening elements such as 
landscaping. 
Very tall structures such as the radio towers 
or the Rack Assembly and Alignment 
Complex. 

At the lower elevations, at a distance of several 
miles away from LANL, the facility is primarily 
distinguishable among the trees in the daytime 
by views of its water storage towers, emission 
stacks, and occasional glimpses of older 
buildings that are very austere and industrial in 
appearance. Similarly, the Los Alamos 
townsite appears mostly residential in character 
with the water storage towers being very visible 
against the forested backdrop of the Jemez 
Mountains. The most readily visible LANL and 
Los Alamos townsite landmarks at very distant 
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vantage points are the water storage towers that 
are painted white. These show up against the 
evergreen forests and cause the developed areas 
to appear to be spread over a broad distance 
along the Pajarito Plateau. At elevations above 
LANL, along the upper reaches of the Pajarito 
Plateau rim, the view of LANL is primarily of 
scattered austere-appearing buildings among 
heavily forested areas and the nested several
storied buildings of the TA-3 area. Similarly, 
the residential character of the Los Alamos 
townsite is predominately visible from higher 
elevation viewpoints. 

4.1.2.2 Air Quality and Light 
Pollution Within the Vzsual 
Environment 

Visibility related to air quality is an important 
facet of the visual environment within the Los 
Alamos viewshed. (Section 4.4.3, Air Quality 
Visibility, includes additional discussion on this 
subject.) In addition to smoke produced by 
wood burning in nearby residential areas, smoke 
is produced within the viewshed area both at 
LANL, where there is periodic burning of high 
explosives waste material, and at the 
neighboring Santa Fe National Forest, where 
there is periodic, controlled forest burning as a 
wildfire management tool. Permitted waste 
fires at LANL can last for hours at a time, while 
under certain weather conditions, forest burning 
can last for several days. As is true throughout 
the region, fugitive dust can also be generated 
within the viewshed on windy days if soil 
moisture levels are inadequate to prevent this 
from occurring. These types of temporary air 
pollutions by particulate suspension can be 
easily noticed in the relatively clear air in 
northern New Mexico and can negatively affect 
visibility. 

Similarly, light pollution from various sources 
within the Los Alamos viewshed is an important 
facet of the nighttime visual environment with 
regards to the visibility of LANL and the 
visibility of celestial features within the natural 
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environment, such as the planets and the stars. 
Two types of light impacts typically occur 
around development: direct impacts related to 
views of the light source itself and indirect 
impacts related to the cumulative and reflected 
light that creates an unnatural glow in the sky 
and reduces the visibility of stars. The lights of 
LANL, Los Alamos townsite, and White Rock 
are directly visible from various locations 
across the viewshed as far away as the towns of 
Espanola and Santa Fe. Because there is little 
nighttime activity at LANL, light sources are 
generally security lighting rather than personnel 
safety lighting. The sodium vapor lights used 
for this purpose can be distinguished from the 
lights of the nearby communities at White Rock 
and the Los Alamos townsite by their slightly 
yellow color. At a distance across the viewshed, 
however, the color variation in light sources 
become unrecognizable and any nighttime 
distinction between LANL and the two 
communities is lost to the casual observer. 
There are relatively few of the LANL security 
light sources compared to the greater number of 
safety light sources coming from the nearby 
communities. Indirect (reflected) light impacts 
from LANL sources are very limited for three 
reasons: first, there are relatively few sources, 
compared to the nearby communities; second, 
the designs of these light sources direct light 
downward only; third, most of these sources are 
located at the perimeter of security areas, in 
areas that are not paved. Because of this, very 
little light is reflected upward. By contrast, 
lights in parking lots in the surrounding 
communities are more likely to be reflected off 
asphalt and concrete. 

4.1.3 Noise, Air Blasts, and 
Vibration Environment 

Noise (considered to be unpleasant, loud, 
annoying or confusing sounds to humans), air 
blasts (also known as air pressure waves or over 
pressures) and ground vibrations are 
intermittent aspects of the LANL area 
environment. Although the receptor most often 



considered for these environmental conditions 
is human, sound and vibrations may also be 
perceived by animals and birds in the LANL 
vicinity. Little is known about how different 
wildlife species may process these sensations, 
or how certain species may react to them. The 
vigor and well being of area wildlife and 
sensitive, federally protected bird populations 
suggests that these environmental conditions are 
present at levels within an acceptable tolerance 
range for most wildlife species and sensitive 
nesting birds found along the Pajarito Plateau. 
(Biological resources are discussed in more 
detail in section 4.5.) 

"Public noise" is the noise present outside the 
LANL site boundaries. It is from the combined 
effect of the existing LANL traffic and site 
activities and the noise generated by activities 
around the Los Alamos and White Rock 
communities. "Worker noise" is the noise 
generated by LANL activities within LANL 
boundaries. Air blasts consist of a higher 
frequency portion of air pressure waves that are 
audible and that accompany an explosives 
detonation. This noise can be heard by both 
workers and the area public. The lower 
frequency portion of air pressure waves is not 
audible but may cause a secondary and audible 
noise within a testing structure that may be 
heard by workers. Air blasts and most LANL
generated ground vibrations result from testing 
activities involving above-ground explosives 
research. 

The forested condition of much of LANL 
(especially where explosives testing areas are 
located), the prevailing area atmospheric 
conditions, and the regional topography that 
consists of widely varied elevations and rock 
formations all influence how noise and 
vibrations can be both attenuated (lessened) and 
channeled away from receptors. These regional 
features are jointly responsible for there being 
little environmental noise pollution or ground 
vibration concerns to the area resulting from 

Affected Environment 

LANL operations. Sudden loud "booming" 
noises associated with explosives testing are 
similar to the sound of thunder and may 
occasionally startle members of the public and 
LANL workers alike. The human startle 
response is usually related to the total amounts 
of explosives used in the test, the prevailing 
atmospheric conditions, and the receptor's 
relative location to the source location and to 
channeling valleys. Although these noises are 
sporadic or episodic in nature, they contribute to 
the perception of noise pollution in the area. 

Concerns for damage that may be caused by 
ground vibrations as a result of explosives 
testing are primarily related to sensitive 
architectural receptors, such as the many 
archeological sites and historic building near the 
LANL firing ranges. The low masonry adobe or 
rock walls at prehistoric sites, and the nonrobust 
walls of what were expected to be temporary or 
short-term use buildings when originally 
constructed, may be speculated to suffer from 
subtle structural deterioration (fatigue damage) 
over time. However, field observations of eight 
prehistoric archeological sites in the vicinity of 
the firing ranges determined that none of the 
sites exhibited deterioration other than natural 
weathering. 

Limited data currently exist on the levels of 
routine background ambient noise levels, air 
blasts, or ground vibrations produced by LANL 
operations that include explosives detonations. 
The following discussions of noise level 
limitations are provided to identify applicable 
regulatory limits or administrative controls 
regarding LANL' s noise, air blast, and vibration 
environment; there are no regulatory, worker 
health protective, or maximum permissible 
level limitations for air blasts or ground 
vibrations. Available LANL noise and 
vibration information from specific activities is 
also summarized and presented. 
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4.1.3.1 Noise Level Regulatory 
Limits and LANL 
Administrative 
Requirements 

Noise generated by LANL operations, together 
with the audible portions of explosives air 
blasts, is regulated by county ordinance and 
worker protection standards. The standard unit 
used to report sound pressure levels is the 
decibel (dB); the A-weighted frequency scale 
(db[A] or dBA) is an expression of adjusted 
pressure levels by frequency that accounts for 
human perception of loudness. Los Alamos 
County has promulgated a local noise ordinance 
that establishes noise level limits for residential 
land uses. Noise levels that affect residential 
receptors are limited to a maximum of 65 dBA 
during daytime hours and 53 dBA during 
nighttime hours between 9 p.m. and 7 a.m. 
Between 7 a.m. and 9 p.m., the permissible 
noise level can be increased to 75 dBA in 
residential areas, provided the noise is limited to 
10 minutes in any 1 hour. Activities that do not 
meet the noise ordinance limits require a permit 
(LANL 1994a). 

Noise standards related to protecting worker 
hearing are contained m LANL's 
Administrative Requirements, Hearing 
Conservation, which is part of the electronic 
Environmental, Safety, and Health Manual 
(LANL 1993c). LANL hearing conservation 
policy and noise level limits are based on: 

• U.S. Air Force Regulation 161-35, 
Hazardous Noise Exposure 

• DOE Order 5480.4, Environmental 
Protection, Safety, and Health Protection 
Standards 

• 29 Code ofFederal Regulations (CFR) 
1910.95, Occupational Noise Exposure 

• American Conference of Governmental 
Industrial Hygienists' (ACGlli) publication 
(ACGlli 1993) entitled, Threshold Limit 
Values for Chemical Substances and 
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Physical Agents and Biological Exposure 
Indices (1992-1993) 

The occupational exposure limit for steady-state 
noise, defined in terms of accumulated daily 
(8-hour) noise exposure dose that allows for 
both exposure level and duration, is 84 dBA 
(29 CFR 1910.95). When a worker is exposed 
for a shorter duration, the permitted noise level 
is increased (Table 4.1.3.1-1). LANL 
Administrative Requirements also limit worker 
impulse/impact noise exposures that consist of a 
sharp rise in sound pressure level (high peak) 
followed by a rapid decay less than 1 second in 
duration and greater than 1 second apart. These 
limits are based on noise level and number of 
impacts allowed per day (Table 4.1.3.1-2). 

To meet the limits presented above, managers at 
LANL are required to minimize excessive 
worker noise exposure through measures such 
as worker hearing protection, control of noise 
using alternative operating conditions, and 
engineering designs or modifications to reduce 
operating noise levels. 

There are no regulatory, worker health 
protective LANL administrative controls or 
other maximum permissible levels regarding 

TABLE 4.1.3.1-1.-Limiting Values for 
Average Daily Noise Exposure 

DURATION OF OCCUPATIONAL 
10TALDAILY EXPOSURE LIMITS 

EXPOSURES HOURS NOISE LEVEL dBA 

16 80 

8 84 

6 86 

4 88 

2 92 

1 96 

0.5 100 

0.033 (2 minutes) usa 
a Exposure above 115 dBA is not permitted. 
Source: LANL 1993c 



TABLE 4.1.3.1-2.-0ccupational Exposure 
Limits for Impulse/Impact Noise 

NUMBER OF 
SOUND LEVEL IMPULSES OR 

dB A IMPACTSPERNDTTED 
DAILY 

140a 100 

130 1,000 

120 10,000 

a Exposure above 140 dBA is not permitted. 
Source: LANL 1993c 

property damage resulting from vibrations such 
as those generated through LANL operations. 

Vibration criteria for ancient monuments have 
been recommended as low as 2 millimeters per 
second amplitude; a few European countries 
have established standards for ground vibrations 
levels allowed at their historic monuments of 
2 millimeters per second. The vibration limit 
recommended at Mesa Verde and Chaco 
Canyon for one-of-a-kind, irreplaceable 
structures was not to exceed 2 millimeters per 
second in the 2 to 20 hertz frequency bandwidth. 
Given the lack of vibration damage attributable 
to vibrations from 50 years of explosives testing 
(as discussed in section 4.1.3 .2), and given the 
environmental setting of the firing site areas 
(additional information regarding these sites is 
presented in section 4.8), it appears unnecessary 
to adopt such a limit for the types of resources 
present at LANL. 

4.1.3.2 Existing LANL Noise Air 
Blast and Vibration 
Environment 

Existing LANL-related publicly detectable 
noise levels are generated by a variety of 
sources, including truck and automobile 
move~ents to and from the LANL TAs, high 
explosives testing, and security guards' firearms 
practice activities. Noise levels within Los 

Affected Environment 

Alamos County unrelated to LANL are 
generated predominately by traffic movements 
and, to a much lesser degree, other residential-, 
commercial-, and industrial-related activities 
within the county communities and the 
surrounding areas. 

Traffic noise from truck and automobile 
movements around the LANL TAs is excepted 
under Los Alamos County noise regulations, as 
is the traffic noise generated along public 
thoroughfares within the county. This type of 
noise contributes heavily to the background 
noise heard by humans over most of the county. 
Although some measurements of sound 
specifically targeting traffic-generated noise 
have been made at various county locations in 
recent studies, these sound levels are found to be 
highly dependent upon the exact measuring 
location, time of day, and meteorological 
conditions. There is, therefore, no single 
representative measurement of ambient traffic 
noise for the LANL site. Noise generated by 
traffic has been computer modeled to estimate 
the impact of incremental traffic for various 
s~dies, including recent NEP A analyses, 
wtthout demonstrating meaningful change from 
current levels due to any new activities. While 
very few measurements of nonspecific 
background ambient noise in the LANL area 
have been made, two such measurements have 
been taken at a couple of locations near the 
LANL boundaries next to public roadways. 
Background noise levels were found to range 
from 31 to 35 dBA at the vicinity of the entrance 
to BNM and NM 4. At White Rock 
background noise levels range from 38 t~ 
51 dBA; this is slightly higher than was found 
near BNM, probably due to higher levels of 
traffic and the presence of a residential 
neighborhood (DOE 1995b) as well as the 
different physical setting. 

The detonation ofhigh explosives represents the 
peak noise levels generated by LANL 
operations. The results of these detonations are 
air blasts and ground vibrations. LANL has 
instituted stringent administrative controls to 
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protect site workers from potential physical 
damages that could result from these 
detonations. These protective measures include 
the employment ofT A perimeter fencing, badge 
exchange programs at manned access points, 
and gated personnel exclusion zones located at 
varying distances from the firing site detonation 
points determined by site safety requirements. 
Personal protective hearing devices are also 
made available for use by personnel as 
necessary as part of the standard operating 
procedures established for these sites. 
Exclusion zones are provided both for hearing 
protection and to keep workers from potentially 
being struck with high speed detonation debris 
or being adversely affected by air blasts. The 
perimeter fencing is also provided both for the 
protection of co-located workers and for 
members of the public. The primary source 
of these activities is the high explosives 
experiments conducted at the LANL Pulsed 
High-Energy Radiation Machine Emitting 
X-Rays (PHERMEX) Facility and surrounding 
TAs with active firing sites. Within the 
foreseeable future, the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility will 
begin operation (followed by a corresponding 
reduction of PHERMEX operations) and will 
become a source of high explosives testing. 
Explosives detonations were performed in 
March 1995 for the DARHT EIS analysis and 
measurements of air blasts and ground 
vibrations were obtained for representative 
PHERMEX explosives tests. The sound 
measurements recorded the following: 

• 70 elBA at a distance from the source of 
4 miles (6 kilometers) using 150 pounds 
(68 kilograms) of TNT 

• 71 elBA at a distance from the source of 
1 mile (2 kilometers) using 150 pounds 
(68 kilograms) of TNT (the closest public 
access point next to TA-49 at NM 4) 

• 60 elBA to 63 elBA at a distance from the 
source of3 miles (5 kilometers) using 
150 pounds (68 kilograms) of TNT (BNM 
entrance nearNM 4) (DOE 1995b) 
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Based on such findings, the Los Alamos County 
Community Development Department has 
determined that LANL does not need a special 
permit under the Los Alamos County Code 
because noise related to explosives testing is not 
prolonged, nor is it considered unusual to the 
Los Alamos community (Los Alamos County 
Code, August 8, 1996). 

The DARHT EIS analysis performed to 
determine vibratory ground motion from 
detonation of high explosives indicated that the 
peak ground motion for the energy transmitted 
through the ground was less than the ground 
motion caused by the air wave pulse when it 
arrived at a measurement point. This is 
understandable because of the above ground 
placement of the explosives used in testing 
activities. Ground motion (particle velocity) 
amplitudes slightly above 2 millimeters per 
second were estimated by derivative 
calculations to occur within 1 mile 
(1.61 kilometers) of a 500-pound 
(227-kilogram) TNT explosives test 
(GRAM 1997). In general, structures within 
2,000 feet (610 meters) are estimated to be 
exposed to ground vibration in excess of 
5 millimeters per second. For explosive tests in 
the range of 10 pounds (4.5 kilograms) to 
150 pounds (68 kilograms), ground vibrations 
in excess of 5 millimeters per second are not 
expected to be exceeded at locations of 
1,000 feet (305 meters) or more from the firing 
site (GRAM 1997). For architectural sites near 
the firing site, but separated from them by an 
intervening canyon(s), the effects would be 
greatly lessened to absent from ground 
transmitted vibrations. Detonations of up to 
500 pounds (227 kilograms) of TNT or its 
equivalent are not expected to generate 
vibrations sufficient to result in any damage to 
either sensitive historical or prehistoric 
structures at BNM or to residences in the White 
Rock or Los Alamos commumttes. 
Measurement of the air blast associated with a 
150-pound (68-kilogram) detonation of TNT 
indicated that the maximum air blast over 



pressure was 5.05 millibar (0.073 pounds per 
square inch [psi] or 143 dB at 1,200 feet 
[366 meters]) to the blast site. The effect of a 
500-pound (227-kilogram) detonation ofTNT is 
estimated to be in excess of the 7 millibar 
(0.1 psi or 150 dB) that would be required to 
occur at that distance from the blast site before 
cracking of building windows and walls would 
be expected to occur. Given the distance of 
buildings from existing LANL blast site 
locations, it is unlikely that any cracks to 
building walls or windows would result due to 
air blasts from explosives testing. 

Affected Environment 

Field observations were made in 1997 to 
determine the existing condition of eight 
sensitive prehistoric resource sites within an 
800-foot (244-meter) radius of 13 active 
explosives firing sites at LANL. The survey did 
not identify any significant structural 
deterioration to these sites that could 
conclusively be associated with ground 
vibrations. Rather, they appeared to be 
deteriorating due to natural weathering 
processes (LANL 1997e). 
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4.2 GEOLOGY AND SOILS 

This section describes the geology, geologic 
conditions, soils, and mineral and geothennal 
resources present at LANL and the surrounding 
area. As presented in Figure 4.2-1, the area 
includes LANL, extends to the northernmost 
point of the Jemez Mountains and Espafiola 
Valley in the north, to the Cerros del Rio 
Volcanic Field in the east, to Cochiti Lake in the 
south, and to the Valles Caldera in the west. 

Information on the Fenton Hill site is provided 
in section 4.3. 

4.2.1 Geology 

LANL and the communities of Los Alamos and 
White Rock are located on the Pajarito Plateau 
(Figure 4.2-1). The Pajarito Plateau is 8 to 
16 miles (13 to 26 kilometers) wide and 30 to 
40 miles {48 to 64 kilometers) long, 
lying between the Sierra de los Valles to the 
west and the Rio Grande to the east 
(Purtymun et al. 1995). The Sierra de los 
Valles lies between the Jemez Mountains and 
the Pajarito Plateau. The crest of this north
south range of peaks and ridges forms a surface 
water divide. The surface of the Paj arito Plateau 
is divided into numerous narrow, finger-like 
mesas separated by deep east-to-west oriented 
canyons that drain toward the Rio Grande. 

A primary geologic feature in the region is the 
Rio Grande Rift, which begins in northern 
Mexico, trends northward across central New 
Mexico, and ends in central Colorado 
(Figure 4.2-1). The rift is a complex system of 
north-trending basins that have formed by 
downfaulting oflarge blocks of the Earth's crust 
(Dransfield and Gardner 1985). Faults are 
breaks in the Earth's crust involving horizontal 
or vertical movement, or both, along a zone of 
weakness called a fault plane. In the Los 
Alamos area, the Rio Grande Rift is about 
35 miles (56 kilometers) wide and 
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encompasses the Espanola Basin. The Sangre 
de Cristo Mountains border the Rio Grande Rift 
on the east, and the Jemez Mountains lie over 
the western fault margin of the rift. The north
trending Pajarito Fault system is part of the Rio 
Grande Rift and consists of a group of 
interconnecting faults that are nearly parallel. 
Information regarding these faults is presented 
in section 4.2.2.2. 

The rocks present in the LANL region were 
predominantly produced by volcanic and 
sedimentary processes. Geologists classify rock 
types by the processes or events that formed 
them and the approximate time when the rocks 
were formed. The classification of rocks by 
type and geologic history is referred to as 
stratigraphy. The broadest classification of 
different rocks is referred to as a group, 
formations may be subdivisions of a group or a 
major category alone without an associated 
group, and members are subdivisions of a 
formation. The characteristics of the major 
stratigraphic units in the LANL region are 
summarized in Table 4.2.1-1. A generalized 



The various shaded areas, with the 
exception of lANL, represent major 

geomorphologic features in the lANL 
area and are labeled directly on the 
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TABLE 4.2.1-1.-Characteristics of the Major Stratigraphic Units in the LANL Region 

FORMATION 
AGE OF 

ROCK TYPES 
THICKNESS IN 

COMMENTS 
DEPOSITIO~ LANL REGIONb 

Bandelier Tuff 1.61 to 1.22 Rhyolitic tuff and Oto 700 feet Ash-flow deposits formed by catastrophic eruption of the 
pumice 

(0 to 213 meters) 
Valles and Toledo calderas west ofLANL. Formation is 
composed of Otowi and Tshirege members. 

Cerro Toledo 1.61 to 1.22 Volcaniclastic 10 to 130 feet Informal name. Not considered part of the Bandelier Tuff 
"Interval" sediments 

(3 to 40 meters) 
because of unique petrologic features and different eruptive 
style. 

Puye 4 to 1.7 Clays, gravel, 0 to 600 feet Shed from eastern Jemez Mountains. Interwoven with Cerro 
volcanic debris 

(0 to 183 meters) 
del Rio basalts in some locations. Top of the main aquifer is 
usually within this formation. The basal Totavi Lentil consists 
of channel deposits of the ancestral Rio Grande and is 
sometimes given its own formation by some authors. 

Tschicomae 7 to 3 Andesite, rhyolite, 0 to 5,000 feet Originated from volcanic vents in the central to northeastern 
and dacite 

(0 to 1,524 meters) 
Jemez Mountains. 

Cerros del Rio 4.6 to 2.0 Basalts, breccia, and Oto 600 feet Many source vents beneath the plateau and to the east. The top 
scona 

(0 to 183 meters) 
of the main aquifer is in this formation in some locations. 

Paliza Canyon 13 to 6 Volcanic andesite 0 to? Erupted from St. Peter's Dome area 3 miles (5 kilometers) 
and basalt south ofLANL. Possibly found in southern part ofLANL (e.g., 

TA-49 wells). 

Cochiti 13 to 6 Vent breccias and 0 to? Laterally equivalent to some rocks in the Santa Fe Group. 
gravels of dacite Transition between Cochiti, Santa Fe, and Puye formations 

and andesite probably occurs beneath Los Alamos County but is poorly 
defined. 
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TABLE 4.2.1-1.-Characteristics of the Major Stratigraphic Units in the LANL Region-Continued 
---- --

GROUP FORMATION 
AGE OF 

ROCK TYPES 
DEPOSITIO~ 

Santa Fer 18 to 4.5 

Chamita Terrestrial 
conglomerates, 

sandstones, 
mudstones, minor 

limestones, 
evaporites, tuff and 
intercalated basalts 

Tesuque Same as Chamita 

a Million Years 
b Where question marks appear, the thickness of the formation is unknown. 
c Broxton and Reneau 1995 
d Gardner et al. 1986 

-·--

THICKNESS IN 
COMMENTS LANL REGIONb 

Most extensive rock units filling the Rio Grande Rift and most 
productive in terms of water. 

0 to 30 feet Localized deposits only. Shallow stream or deltaic deposits. 

(0 to 9 meters) 

> 1,300 feet Shallow stream or deltaic deposits. Underlain by Precambrian 

(> 396 meters) 
crystalline rock. Contact between the two rock types can be at 
depths up to 7,500 feet (2,300 meters) below ground surface. 

e Tschicoma-The spelling of the word "Tschicoma" may be a derivative of the Native American spelling "Tsichomo," which refers to a Jake and a mountain peak within the Santa 
Clara Pueblo Indian Reservation. The U.S. Geological Survey (USGS) reference to "Chicoma Peak" may also be a derivative of the Native American spelling. 

fLANL 1996a 
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cross-section of the geology in the region is 
illustrated in Figure 4.2.1-1. 

4.2.2 Geologic Conditions 

This subsection describes the geologic 
conditions that could affect the stability of 
buildings and infrastructure at LANL and 
includes volcanic activity, seismic activity 
(earthquakes), slope stability, surface 
subsidence, and soil liquefaction. 

4.2.2.1 Volcanism 

Volcanism in the Jemez Mountains volcanic 
field, west of LANL, has a 13-million-year 
history. An understanding of the area's volcanic 
history is important when evaluating the 
potential volcanic hazards that may occur at 

10.001 

9,001 

LANL. Seismic activity and volcanic activity 
are being tracked and studied by LANL. 

The first 11 million years of activity in the 
Jemez Mountains volcanic field resulted in the 
formation of a large volcanic ridge on the 
western margin of the Rio Grande Rift. This 
activity was followed by the formation of the 
Valles Caldera. The volcanic history of the 
Valles Caldera includes two major eruptive 
episodes (Izett and Obradovich 1994). The first 
major episode of caldera formation occurred 
1.6 million years ago and produced the Otowi 
member of the Bandelier Tuff. Subsequent 
activity produced domes within the caldera and 
associated tuffs. The eruption that occurred 
1.22 million years ago produced the Tshirege 
member of the Bandelier Tuff (Self et al. 1986). 
The Bandelier Tuff is the material upon which 
most LANL facilities are constructed 
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(Purtymun 1995 and Br~xton and R~neau 
1995). The Bandelier Tuffts generally thickest 
to the west of LANL near its source, and thins 
eastward across the Pajarito Plateau, due to 
increasing distance from the source and erosion. 

Volcanic eruptions continued from 1.22 million 
to 520 000 years ago, followed by a 460,000-
year p~riod of dormancy. Following ~is p~ri?d 
of dormancy, the most recent volcamc actiVIty 
produced several rock units including the .El 
Cajete pumice, a member of the Valles Rhyohte 
Formation of the Tewa Group. Although 
present in the LANL area, the El Cajete does not 
constitute a major stratigraphic unit. The El 
Cajete pumice is a widespread stratigraphic 
marker (used for denoting rocks of similar age) 
in areas east, southeast, and south of the caldera. 
Therefore, determining the age of the El Caj ete 
pumice is important to understanding potential 
for volcanic activity in the region CW olff and 
Gardner 1995). Recent analysis of the El Cajete 
dates the pumice at 50,000 to 60,000 years old 
(Reneau etal. 1996). Additionally, the chemical 
composition of the rocks resulting from the 
most recent volcanic activity is dissimilar to the 
earlier caldera-related units. 

Volcanic activity is difficult to predict, and the 
accuracy of a prediction may depend on the type 
of eruption. Increasing seismic activity deep 
below the Earth's surface is often an indication 
that magma is migrating toward the surface. 
The Jemez Mountains show an unusually low 
amount of seismic activity, which suggests that 
no magma migration is occurring. However, it 
is also possible that seismic signals are partially 
absorbed deep in the subsurface due to elevated 
temperatures and high heat flow. Such masking 
of seismic signals would add to the difficulty of 
predicting volcanism in the LANL area. 
However, a large Bandelier Tuff-type eruption 
would give years of warning as regional uplift 
and doming occurred. A smaller, El Cajete-type 
eruption may only be detectable by the existing 
LANL seismographic network within weeks or 
days of the eruption, and may result in ashfall at 
LANL depending on the location of the eruption 

Affected Environment 

and prevailing wind direction. There are plans 
to install additional seismograph stations in the 
vicinity of the Valles Caldera to improve 
predictive capabilities (Wolff and Gardner 1995 
and PC 1996i). 

4.2.2.2 Seismic Activity 

A comprehensive seismic hazards study was 
completed in 1995 atLANL (Wong et al. 1995). 
This study provided estimates of the ground 
shaking hazards by considering the location and 
rates of movement of earthquakes on a variety 
of seismic sources and the resulting ground 
motions that may be caused by these earthquake 
sources. This study included a detailed 
assessment of uncertainties, including those 
associated with the rates of movement for 
earthquake faults near LANL. The earthquake 
faults included in the study included all faults 
within 10 miles (16 kilometers) that met the 
definition of the term capable fault used by the 
U.S. Nuclear Regulatory Commission to assess 
the seismic safety of nuclear power reactors 
(10 CFR 100, Appendix A). 

The nearby north-trending Pajarito Fault system 
dominates the geologic structure of the LANL 
area (Figure 4.2.2.2-1). The Pajarito Fault 
system forms the structural boundary along the 
western edge of the Espanola Basin, which is a 
part of the Rio Grande Rift and the eastern edge 
of the Valles volcanic province <:wong et al. 
1995). 

The Pajarito Fault system consists of three 
major faults and numerous secondary faults. 
The major faults in Los Alamos County are the 
Pajarito, Rendija Canyon, and Guaje Mountain. 
A summary of the characteristics of these faults 
is presented in Table 4 .2.2.2-1. Estimates of the 
most recent movements along the faults are 
based on trench studies where the faults are not 
buried. Therefore, it is possible that the most 
recent movements along the faults are younger 
than those presented in Table 4.2.2.2-1 
(Wong et al. 1995). As discussed above, these 
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FIGURE 4.2.2.2-l.-Major Surface Faults at LANL. 
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TABLE 4.2.2.2-l.--Summary of Major Faults 

APPROXIMATE 
MOST RECENT 

MAXIMUM 
NAME LENGTH TYPE 

MOVEMENT 
POTENTIAL 

miles (kilometers) EARTHQUAKE8 

Pajarito 26miles Normal, down-to-the-eastb Approximately 45,000 to 7 
(42 kilometers) 55,000 years ago 

Rendija 6 miles Normal, down-to-the-west 8,000 to 9,000 or 6.5 
Canyon (I 0 kilometers) 23,000 years ago 

Guaje 8 miles Normal, down-to-the-west 4,000 to 6,000 years ago 6.5 
Mountain (14 kilometers) 

a Richter magnitude 
b The crustal block on the east side of the fault slips downward toward the east when fault movement occurs. This results in a fault 

plane for the Pajarito Fault, for example, which runs under LANL toward the east. A normal west fault involves the crustal block 
on the west side ofthe fault slipping downward toward the west. 

Source: Wong et al. 1995 

uncertainties were factored into the seismic 
hazards study (Wong et al. 1995). 

Geologic mapping and fault trenching studies at 
LANL are currently underway or were recently 
completed to better define the rates of fault 
movement, specifically for the Pajarito Fault, 
and the location and possible southern 
termination of the Rendija Canyon Fault. A 
summary of these studies is provided in 
Table 4.2.2.2-2, including the date or expected 
date of publication for each study's final report. 
Results of these studies have been and will 
continue to be reviewed to determine if the 
seismic hazards study (Wong et al. 1995) needs 
to be updated. To account for the results and 
potential results of this work, selection of 
earthquake scenarios for evaluation of risk
dominant accidents has considered the 
uncertainties that exist related to the frequency 
and location of earthquakes, including the 
possibility that Rendija Canyon Fault intersects 
TA-3 (see volume ill, appendix G, 
section G.4.1.1). Locations of active faults, 
such as the Rendija Canyon Fault, may also 
need to be addressed as part of any new facility 
siting decisions. 

In volume III, appendix I presents a detailed 
status of the ongoing and recently· completed 
seismic hazard studies as well as the 

implications of these studies for LANL and 
DOE. The Status and Implications of Seismic 
Hazard Studies at LANL Report (this report, 
appendix I, has been reviewed and accepted by 
DOE) indicates that TA-3 does have faults with 
vertical displacements in the range of 1 to 
10 feet (0.3 to 30 meters). The faults found 
include one under the Chemistry and 
Metallurgy Research (CMR) Building in TA-3 
with a vertical offset of approximately 8 feet 
(2.4 meters). While surface rupture can cause 
significant structural damage, surface rupturing 
earthquakes are low probability events. As 
discussed in the report, the probability of an 
earthquake causing significant surface 
displacement at this site in the future is small. 
From the probabilistic assessment of surface 
rupture, earthquakes that might result in 
permanent ground displacements capable of 
causing structures to collapse are estimated to 
be 33,000 to 100,000 year events. The 
displacement threshold for collapse was taken 
as about 20 inches (50 centimeters). For the 
CMR Building, a nuclear facility, the 
probability of damaging ground displacement is 
at or beyond the performance goal for the 
facility (10,000 year recurrence interval). In its 
current condition, the probability of damaging 
ground motion is at least 20 times greater than 
the probability of damage caused by surface 
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TABLE 4.2.2.2-2.--8ummary of Ongoing Geologic Field Studies 

GEOLOGIC FIELD 
SUMMARY AND PURPOSE OF FIELD WORK 

TASK 

Stratigraphic Survey for High precision geologic mapping effort in the vicinity of TA-55 
TA-55a to identify and locate faults with the potential for seismic surface 

rupture. The technique used identifies faults with as little as 
0.5 meters of offset in 1.2-million-year-old Bandelier Tuff. 

Probabilistic Surface Provide bounding estimates on the probability of surface rupture 
Rupture Assessment for and expected displacement at TA-3. Upper bound will assume 
TA-3b the Rendija Canyon Fault runs adjacent to TA-3. 

Core Holes To investigate individual sites for evidence of primary faults 
(Facility -Specific) with the potential for seismic surface rupture. The location at 
Study: SCC/NISC Site which a stratigraphic marker is found in a series of holes cored 
and CMR Sitec,d across an individual site would indicate the presence/absence of 

primary faulting. 

Fiscal Year 1997 Complete data analysis and report writing of investigation 
Pajarito Trench Studye started in fiscal year 1997 to help establish the recurrence 

interval and latest event of the major fault affecting the LANL 
seismic hazard. This effort focuses on seven trenches cut 

immediately to the south of Los Alamos Canyon to the west and 
north of the LANL site. 

Stratigraphic Survey for High precision geologic mapping effort in the vicinity of TA-3 
TA-3 to identify and locate faults with the potential for seismic surface 

rupture. The technique used identifies faults with as little as 
0.5 meters of offset in 1.2-million-year-old Bandelier Tuff. 

Fiscal Year 1998 Initiate seven new trenches on the Pajarito Fault to continue the 
Pajarito Trench Study investigation into the recurrence interval and latest event on the 

major fault affecting the LANL seismic hazard. These trenches 
are located roughly 1 mile (1.6 kilometer) or greater to the south 
of those in the fiscal year 1997 effort and are near the western 

boundary of the LANL site. 

SCC = Strategic Computing Complex, NISC = Nonproliferation and International Security Center 

Sources: 

a Gardner and WoldeGabriel 1998 
b Olig et al. 1998 
c Krier et al. 1998a 
d Krier et al. 1998b 
e McCalpin 1998 
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rupture. Therefore, the discovery of the fault 
under the CMR Building does not increase the 
seismic risk. However, the discovery of a fault 
under the CMR Building has an impact on 
decisions concerning upgrades and future uses 
for the facility. 

The report, presented as appendix I (in 
volume III), indicates that slip rates (recurrence 
intervals for earthquakes) are within the 
parameters assumed in the 1995 seismic hazards 
study at LANL (Wong et al. 1995). The 1995 
study (Wong et al. 1995) was used for the 
LANL facility design basis for ground motion. 
The report also indicates that TA-55 has no 
evidence of existing faults and is not susceptible 
to surface rupture from earthquakes. 

A historical catalog has been compiled of 
earthquakes that have occurred in the LANL 
area from 1873 to 1991 (Wong et al. 1995). A 
review of these earthquakes indicates that only 
six, having an estimated magnitude of 5 or 
greater on the Richter scale, have occurred in 
the LANL region. The most significant seismic 
event in this period was the 1918 Cerrillos 
earthquake. This earthquake had an estimated 
Richter magnitude of 5.5 and was centered 
approximately 31 miles (50 kilometers) 
southeast of LANL. Near the epicenter, an 
earthquake of this magnitude may cause 
damage to buildings, depending on their design, 
and cause chimneys and factory stacks to 
collapse. 

It is possible to relate Richter magnitudes to 
ground acceleration values (the change of rate in 
ground movement during an earthquake) and to 
observed effects of earthquakes. However, it is 
important to note that these relationships are 
approximate. The observed effects can vary 
with ground motion and Richter magnitude, 
depending upon the distance to the epicenter, 
the type of ground on which the observer is 
standing, the type and orientation of the fault 
with respect to the observer, and many other 
variables. Table 4.2.2.2-3 was prepared to 
provide the reader with a frame of reference that 

Affected Environment 

is important in understanding earthquakes and 
the impacts of earthquakes on structures. 
Table 4.2.2.2-3 was developed based on 
general correlations between observed 
earthquake effects and earthquake magnitudes 
and the correlations between earthquake 
magnitudes and ground acceleration from the 
comprehensive LANL seismic hazard study. 

The seismic hazards results indicate that the 
Pajarito Fault system represents the greatest 
potential seismic risk to LANL, with an 
estimated maximum earthquake magnitude of 
about 7. Although large uncertainties exist, an 
earthquake with a Richter magnitude greater 
than or equal to 6 is estimated to occur once 
every 4,000 years; an earthquake with a 
magnitude greater than or equal to 7 is estimated 
to occur once every 100,000 years along the 
Pajarito Fault system. Earthquakes of this 
magnitude may cause considerable damage to 
structures and underground pipes. 

Modern earthquake design standards for DOE 
are based on criteria defined in DOE Standard 
1020-94 (DOE 1996c). Four levels of design 
earthquake ground motions are defined for 
structures corresponding to return periods of 
500, 1,000, 2,000, and 10,000 years, depending 
on the off-site hazard posed by failure of the 
facility. These standards were promulgated in 
1993 through 1995. The seismic hazards study 
of facilities in eight LANL TAs found that 
earthquakes representative of frequency of 1 in 
10,000 per year would cause the horizontal peak 
ground acceleration ranging from 0.53 ground 
acceleration to 0.57 ground acceleration 
(Table 4.2.2.2-4) (Wong et al. 1995). Some of 
the maintenance and refurbishment activities at 
LANL (chapter 3, section 3.4) are specifically 
intended to upgrade the seismic performance of 
older structures. 
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TABLE 4.2.2.2-3.-Correlations Anwng Observed Effects of Earthquakes, Richter Magnitudes, 
and Peak Ground Acceleration 

APPROXIMATE PEAK 
APPROXIMATE GROUND 

OBSERVEDEFFECTSOFEARTHQUAKES RICHTER ACCELERATION (g) 
MAGNITUDE a WITHIN 0 TO 10 mi 

(OTO 16km)b 

Usually not felt 
2 

Felt by persons at rest, on upper floors, or favorably placed 

Felt indoors; hanging objects swing; vibration like passing of light 
3 

truck occurs; might not be recognized as earthquake 

Felt noticeably by persons indoors, especially on upper floors; 
vibration occurs like passing of heavy truck; jolting sensation; 
standing automobiles rock; windows, dishes, and doors rattle; 
wooden walls and frames may creak 

Felt by nearly everyone; sleepers awaken; liquids disturbed and 
may spill; some dishes break; small unstable objects are displaced 

4 
or upset; doors swing; shutters and pictures move; pendulum clocks 
stop or start 

Felt by all; persons walk unsteadily; windows and dishes break; 
objects fall off shelves and pictures fall off walls; furniture moves 
or overturns; weak masonry cracks; small bells ring; trees and 
bushes shake 5 0.05 to 0.20 

Difficult to stand; noticed by car drivers; furniture breaks; damage 
moderate in well-built ordinary structures; poor quality masonry 
cracks and breaks; chimneys break at roof line; loose bricks, stones, 
and tiles fall; waves appear on ponds and water is turbid with mud; 
small earthslides; large bells ring 6 0.15 to 0.30 

Automobile steering affected; some walls fall; twisting and falling 
of chimneys, stacks, and towers; frame houses shift if on unsecured 
foundations; damage slight in specially designed structures, 
considerable in ordinary substantial buildings; changes in flow of 
wells or springs; cracks appear in wet ground and steep slopes 

Masonry heavily damaged or destroyed; foundations damaged; 
serious damage to frame structures, dams, and reservoirs; 
underground pipes break; conspicuous ground cracks 7 0.35 to 0.70 

Most masonry and frame structures destroyed; some well-built 
wooden structures and bridges destroyed; serious damage to dams 
and dikes, large landslides; rails bent 

Rails bent greatly; underground pipelines completely out of service 8 0.50 to 1.0 

Damage nearly total; large rock masses displaced; objects thrown 
into air; lines of sight distorted 

Sources: a Richter 1958 and bWong etal. 1995. 
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TABLE 4.2.2.2-4.-Peak Horizontal Ground Accelerations Co"esponding to Return Periods from 500 to 10,000 Years for Eight LANL 
Technical Areas 

GROUND GROUND GROUND GROUND GROUND 

SITE 
ACCELERATION ACCELERATION ACCELERATION ACCELERATION ACCELERATION 

500-YEAR RETURN 1,000-YEAR RETURN 2,000-YEAR RETURN 10,000-YEAR RETURN 100,000-YEAR RETURN 
PERIOD PERIOD PERIOD PERIOD PERIOD (EST.) 

TA-2 0.14 0.22 0.31 0.57 > 1.0 

TA-3 0.14 0.21 0.30 0.56 > 1.0 

TA-16 0.14 0.21 0.29 0.53 1.0 

TA-18 0.14 0.22 0.31 0.57 0.98 

TA-21 0.15 0.22 0.31 0.55 1.0 

TA-41 0.14 0.22 0.31 0.57 > 1.0 

TA-46 0.15 0.22 0.30 0.55 0.99 

TA-55 0.15 0.22 0.30 0.56 > 1.0 

> = greater than 
Source: Wong et al. 1995 
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4.2.2.3 Slope Stability, Subsidence, 
and Soil Liquefaction 

Rockfalls and landslides are two geologic 
processes related to slope stability at LANL. 
The historic downward cutting or erosion of 
surface water streams in the LANL region 
results in steep canyon walls. The primary risk 
factors most likely to affect slope stability are 
wall steepness, canyon depth, and stratigraphy. 
Because of this, the LANL facilities near a cliff 
edge (e.g., TA-33) or in a canyon bottom (e.g., 
TA-2, Omega West reactor) are potentially 
susceptible to slope instability. The largest 
slope instability may be triggered by any 
process that might destabilize supporting rocks. 
These processes include, but are not limited to, 
excessive rainfalls, erosion, and seismic 
activity. 

Although no LANL-wide slope stability studies 
have been performed, several site-specific 
studies have been published. Slope stability 
studies have been performed for Los Alamos 
Canyon (in the vicinity of TA-2, the Omega 
West reactor), TA-33, TA-21, and Pajarito 
Mesa (Kelley 1970, Reneau et al. 1995, 
Reneau 1995, and Reneau 1994). Generally, 
the proximity of these sites to canyon edges 
prompted these reports, and these may represent 
worst-case scenarios for LANL. 

A rock catcher was installed in TA-2 in the Los 
Alamos Canyon in 1944 to protect the Omega 
West reactor (which is no longer operational) 
from rockfalls. Additionally, a rock catcher was 
installed at TA-41 in 1978, and periodic 
inspections are performed at both sites. 
Twenty-four separate rockfalls were recorded at 
both sites between 1944 and 1993. The rocks 
caught range in size from 300 to 21,000 pounds 
(136 to 9,525 kilograms) (McLin 1993). 

Subsidence (lowering of the ground surface) 
and soil liquefaction are two geologic processes 
that are less likely to affect LANL than rockfalls 
or landslides. The potential for subsidence is 
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minimal due to the firm rock beneath LANL. 
Soil liquefaction is a process where saturated (or 
nearly saturated soils) and unconsolidated 
sediments become fluid during an earthquake, 
to the extent that the ground may be unable to 
support structures. Bedrock, soils, and 
unconsolidated deposits that are unsaturated, 
such as those that occur beneath LANL, are 
unlikely to undergo liquefaction. 

4.2.3 Soils 

Several distinct soils have developed in Los 
Alamos County as a result of interactions 
between the bedrock, topography, and local 
climate. Soils that formed on mesa tops of the 
Pajarito Plateau include the Catjo, Frijoles, 
Hackroy, Nyjack, Pogna, Prieta, Seaby, and 
Tocal soil series (Reneau 1994). All of the soils 
in the aforementioned soil series are well
drained and range from very shallow (0 to 
10 inches [0 to 25 centimeters]) to moderately 
deep (20 to 40 inches [51 to 102 centimeters]), 
with the greatest depth to the underlying 
Bandelier Tuff being 40 inches 
(102 centimeters) (Nyhan et al. 1978). The 
geochemistry, geomorphology, and formation 
of soils in the LANL area have been 
characterized (Longmire et al. 1996). 

4.2.3.1 Soil Monitoring 

Soils on and surrounding LANL are sampled 
annually as a part of the Environmental 
Surveillance and Compliance Program to 
determine if they have been affected by LANL 
operations (LANL 1992b, LANL 1993b, 
LANL 1994b, LANL 1995f, LANL 1996e, 
LANL 1996i, and LANL 1997c). Sediments, 
which occur along most segments of LANL 
canyons as narrow bands of canyon-bottom 
deposits that can be transported by surface water 
during runoff events or by LANL outfall 
effiuent flows, are not part of the soil 
monitoring program and are discussed under 
section 4.3.1.4. A soil sampling and analysis 
program, as mandated by DOE Orders 5400.1 



and 5400.5, provides information on the 
concentration and distribution of radionuclides 
in soils near LANL. Soil samples are collected 
from on-site, perimeter, and off-site locations 
shown in Figure 4.2.3.1-1. Additionally, 
background soil samples are collected from 
regional stations that are located in three major 
drainages surrounding LANL (Rio Chama and 
Embudo, Cochiti and Bernalillo, and Jemez) 
and one regional station located near Santa Cruz 
Lake, across the Rio Grande Valley to the 
northeast of LANL (Figure 4 .2.3 .1-2). These 
background stations are located over 9 miles 
(15 kilometers) from LANL, which is 
considered beyond the range of potential 
influence from normal LANL operations 
(DOE 1991). 

On-site areas sampled at LANL are not from 
potential release sites (PRSs) or wastewater 
outfalls. Instead, the majority of on-site 
sampling stations are located close to and 
downwind from major facilities and/or 
operations at LANL in an effort to assess 
radionuclide, radioactivity, and heavy metals in 
soils that may have been contaminated as a 
result of air stack emissions and fugitive dust 
(e.g., the resuspension of dust from PRSs). A 
rough estimate, based on information from 
LANL's database, FIMAD, which has areal 
estimates of the PRSs, indicates that the areal 
extent of the PRS are less than 3 percent of 
LANL's approximately 43 square miles 
(Ill square kilometers). The areal extent of 
this 3 percent does not include the canyons 
because they are not classified under the 
FIMAD database as PRSs. 

The soil radionuclide and radioactivity samples 
collected from 1974 through 1995 have 
been analyzed for tritium; cesium-137; 
plutonium-238, -239, and -240; americium-241; 
strontium-90; total uranium; gross alpha; gross 
beta; and gross gamma activities. 

Sources of radionuclides in soil may include 
natural minerals, atmospheric fallout from 
nuclear weapons testing (Klement 1965), burn-
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up of nuclear-powered satellites (Perkins and 
Thomas 1980), and planned or unplanned 
releases of radioactive gases, liquids, and/or 
solids by LANL. Naturally occurring uranium 
is present in relatively high concentrations in 
soil and rocks due to the regional geologic 
setting (Purtymun et al. 1987). Sources of 
plutonium include LANL operations and 
atmospheric fallout. Metals in soil may be 
naturally occurring or may result from LANL 
releases. 

LANL on-site and perimeter soil samples 
(Figure 4 .2.3 .1-1) are collected and analyzed 
for radiological and nonradiological 
constituents, and compared to the regional 
(background) locations (Figure 4.2.3.1-2). In 
general, the average concentrations of tritium, 
strontium-90, cesium-137, plutonium-239, 
plutonium-240, americium-241, and gross alpha 
and beta activity in soils collected from 
perimeter stations were not significantly 
different than radionuclide concentrations and 
activity in soil samples collected from regional 
background locations. In contrast, the average 
levels ofuranium (3.12 micrograms per gram), 
plutonium-238 (0.015 picocurie per gram), and 
gross gamma activity ( 4.1 picocuries per gram) 
were significantly higher than uranium 
(1.84 micrograms per gram), plutonium-238 
(0.004 picocurie per gram), and gross gamma 
(3.4 picocuries per gram) in background soils. 
Although the average levels of uranium and 
gross gamma activity in perimeter soils were 
significantly higher than background, they were 
still within the regional statistical reference 
level (RSRL) of 4.05 micrograms per gram and 
7.3 picocuries per gram, respectively. The 
RSRL is the average background concentration 
plus twice the standard deviation of the mean 
from data collected over a 21-year period 
(Fresquez et al. 1996a). Plutonium-238 average 
concentrations, on the other hand, were just 
above the RSRL (0.008 picocurie per gram); 
however, these levels were far below LANL 
screening action levels (SALs) of27 picocuries 
per gram. LANL SALs, developed by the 
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FENTON 
HILL -..q:, 

LOS ALAMOS 
NATIONAL 
LABORATORY 

CHAM ITA 

'COCHITI 
RESERVOIR 

EMBUDO 

• 
SANTA 
CRUZ 

Affected Environment 

• SAMPLING LOCATION 

0 10 20mi ----
0 10 20 km 
~~-=-

SWEIS/Re IOnal SoR.ai 4· 7-!18 

FIGURE 4.2.3.1-2.-Regional Soil Sampling Locations. 

4-37 



LANLSWEIS 

Environmental Restoration (ER) Project at 
LANL, are used to identify the presence of 
contaminants of concern and are derived from a 
risk assessment pathway using a 10 millirem per 
year dose limit. SALs are used by the ER 
Project atLANL to identify "hot spots" that will 
require additional sampling and may require 
remediation. Table 4 .2.3 .1-1 shows the RSRL 
and the LANL SAL values for several 
radionuclides. The SALs shown in 
Table 4.2.3.1-1 provide an indication of how 
far below RSRLs are to the 10 millirem per year 
standard. 

For 1995 on-site soil samples, only 
plutonium-239, plutonium-240 (both 
0.059 picocurie per gram) and total uranium 
(3.57 micrograms per gram) were detected in 
significantly higher concentrations as compared 
to off-site background soils. However, the 

levels were still within the RSRL and/or were 
far below LANL SALs. In general, the higher 
concentration of radionuclides, particularly 
uranium and plutonium isotopes, in perimeter 
soils as compared to background soils may be 
due in part to LANL operations but are mostly 
due to worldwide fallout and to naturally 
occurring radioactivity in Bandelier Tuff soils; 
whereas, higher radioactivity in soils from on
site areas may be due to worldwide fallout, 
natural radioactivity, and to LANL operations. 
(Fresquez et al. 1995d.) 

Trend analyses show that most radionuclides 
and radioactivity, with the exception of 
plutonium-238 and gross alpha, in soils from 
on-site and perimeter areas have been 
decreasing over time (Fresquez et al. 1996a). 
These trends were especially apparent (i.e., 
significant at the 0.05 probability level 

TABLE 4.2.3.1-1.-Regional Statistical Reference Level and LANL Screening Action 
Levels for Radionuclidesa 

RSRLb 
(AVERAGE FROM 1974 TO 1994) 

Tritium 6.34 nCi/1 

Cesium-137 1.13 pCi/g 

Plutonium-238 0.008pCi/g 

Plutonium-239, -240 0.028 pCi/g 

Americium-241 0.208 pCi/g 

Strontium 90 0.82 pCi/g 

Total Uranium 4.05 J.Lg/g 

Gross Alpha 35.24pCi/g 

Beta 13.62 pCi/g 

Gamma 7.33 pCi/g 

nCi/1 = nanocuries per liter, pCi/g = picocuries per gram, J.lg/g = microcuries per gram. 
a Fresquez et a!. 1996a 

LANL SCREENING ACTION 
LEVEL(SALt 

1,900 nCi/1 

5.10 pCi/g 

27 pCi/g 

24 pCi/g 

22 pCi/g 

4.40 pCi/g 

29 J.Lg/g 

Not Available 

Not Available 

Not Available 

b Regional Statistical Reference Level; this is the upper limit background concentration (mean plus two standard deviations) 
(Fresquez et al. 1996a). 

c SALs are a benchmark for the potential for human health risk and are derived from toxicity data using a risk assessment approach 
that requires information regarding the contaminant toxicity, the uptake rate of the medium in which the contaminant is found, the 
body weight of the receptor, and the biological availability of the contaminant after uptake. Because all of this information is 
rarely known, assumptions and/or extrapolations from other data usually are required. These assumptions and extrapolations 
result in some degree of uncertainty associated with the resultant SALs. Also, SALs may change over time as studies that result 
in new toxicological data or new information regarding other parameters that are used in calculating the SALs are obtained. 
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[probability less than 0.05]) for tritium and 
uranium in soils from on-site areas. Their 
decrease may be due in part to reductions in 
LANL operations, air stack emissions, and to 
better engineering controls employed by LANL 
(LANL 1996i), but is more probably due to: 
(1) the cessation of aboveground nuclear 
weapon testing in the early 1960's, 
(2) weathering (wind, water erosion, and 
leaching), and (3) radioactive decay (half-life) 
(Whicker and Schultz 1982). Tritium, which 
has a half-life of about 12 years, exhibited the 
greatest decrease in activity over the 21 years in 
almost all of the soil sites studied, including 
regional locations. Plutonium-238 and gross 
alpha activity generally increased over time in 
most on-site, perimeter, and even regional 
background sites; all sites, however, were far 
from being statistically significant (probability 
less than 0.05). The source of most 
plutonium-238 detected in the environment is 
from nuclear weapons testing in the atmosphere 
(Klement 1965) and from the re-entry burn-up 
of satellites containing a plutonium-238 power 
source (Perkins and Thomas 1980). Only a few 
gross alpha readings and a few gross beta 
readings showed significantly increasing trends 
(probability less than 0.05) over time. In these 
cases, however, the measurement period was 
both early and very short (1978 to 1981). 

Soils were also analyzed for trace and heavy 
metals, and most metals were within RSRLs and 
were well below LANL SALs (LANL 1996i). 
Only beryllium and lead, both products of firing 
site activities, exhibited any kind of trend; that 
is, both were consistently higher in perimeter 
and on-site soils than in background soils. 
Concentrations over time show that average 
beryllium in perimeter soils decreased from 
0.97 microgram per gram in 1992 to 
0.62 microgram per gram in 1995. Lead 
decreased from 32 micrograms per gram in 
1992 to 22.7 micrograms per gram in 1995. 
Similarly, beryllium in on-site soils averaged 
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1.17 micrograms per gram in 1992, and 
decreased to 0.63 microgram per gram in 1995. 
Lead in on-site soils, on the other hand, 
increased slightly in concentration from an 
average of 16 micrograms per gram in 1992 to 
20 micrograms per gram in 1995. The RSRL for 
beryllium and lead is 0.90 and 21.8 micrograms 
per gram, respectively. 

The EPA studied radionuclides and 
radioactivity in soils at the Pueblo of San 
Ildefonso in 1994 (EPA 1995). Samples were 
collected from 16 locations east of the Rio 
Grande; 9 locations west of the Rio Grande in 
Los Alamos Canyon, Mortandad Canyon, and 
Canada del Buey; and 5 regional background 
locations at Embudo Station, Santa Fe, Rio 
Chama above and below Abiquiu Reservoir, 
and Albuquerque. The EPA analyzed the soil 
samples for tntmm; cesium-137; 
plutonium-238, -239, and -240; americium-241; 
strontium-90; uranium isotopes (uranium-234, 
-235, and -238); thorium isotopes (thorium-227, 
-228, -230, and -232); and gamma-emitting 
radionuclides. Analyses of the various isotopes 
of uranium and thorium were performed to 
evaluate whether these radionuclides were from 
natural sources or a result of human activities. 
The EPA concluded that, with the exception of 
cesium-137 and cobalt-56, the radionuclides 
detected were of natural origin and had 
concentrations typical of southwestern soils. 
The source of cesium-137 was interpreted to be 
from atmospheric fallout from nuclear weapons 
testing. Cobalt-56 is not normally detected in 
the environment due to its short half-life 
(79 days) and was found in only one sample. 
The EPA concluded that the origin of this 
radionuclide was unknown (EPA 1995). 

4.2.3.2 Soil Erosion 

Soil erosion can have serious consequences to 
the maintenance ofbiological communities and 
may also be a mechanism for moving 
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contaminants across LANL and off site. Soil 
erosion rates vary considerably on the mesa tops 
at LANL, with the highest rates occurring in 
drainage channels and areas of steep slopes and 
the lowest rates occurring on gently sloping 
portions of the mesa tops away from the 
channels (LANL 1993a). A recent study 
performed in BNM suggests that erosion rates 
are high across widespread portions of local 
pinyon-juniper woodlands, which are found on 
the eastern portion of LANL (Wilcox et al. 
1996a). 

Another study found that light summer rain 
storms in 1993 resulted in erosion of more than 
12 tons per acre (26,900 kilograms per hectare) 
of soil (Wilcox et al. 1996b ). It is estimated that 
the current annual rate of soil erosion in BNM is 
36 tons per acre (80,700 kilograms per hectare). 

Areas where runoff is concentrated by roads and 
other structures are especially prone to high 
erosion rates. High erosion rates appear to be 
relatively recent, most likely resulting from loss 
of vegetative cover, decreased precipitation, 
past logging practices, and past livestock 
grazing (Wilcox et al. 1996b). 

4.2.4 Mineral Resources 

There are no active mines, mills, pits, or 
quarries in Los Alamos County or on DOE land 
at LANL. Sand, gravel, and pumice are mined 
throughout the surrounding counties. For 
example, there is a pumice mine in Guaje 
Canyon on USFS land. 

The major sand and gravel deposit in the area is 
located in the lower member of the Puye 
Conglomerate (DOE 1979). The Totavi Gravel 
Pit, located approximately 4 miles east 
(6.4 kilometers) of Los Alamos County on 
NM 502, is an active operation that extracts 
sand and gravel from this deposit. The deposit 
is approximately 50 feet (15 meters) thick and is 
overlain by 20 to 50 feet (6 to 15 meters) of 
overburden (Griggs and Hein 1954). Sand and 
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gravel are used for construction purposes such 
as aggregate for concrete, asphalt paving, and 
road base. 

Sand and gravel have also been taken from 
terrace deposits in Los Alamos Canyon, from 
the floors of Pajarito and Water Canyons, and 
from river deposits near the slopes of the Jemez 
Mountains (DOE 1979). The terrace and river 
deposits have been exhausted. However, small 
sand and gravel deposits may exist west of the 
previously worked areas in Pajarito and Water 
Canyons (DOE 1979). 

Commercial deposits of pumice are actively 
mined to the northeast, east, south, and 
southwest of Los Alamos County 
(NMNRD 1994). Pumice is used in textile 
laundries to soften material, for building blocks 
and landscaping, and as an abrasive 
(NMNRD 1994). Although pumice deposits of 
potential commercial value lie within Los 
Alamos County, no active mines exist. The 
deposit of Guaj e Flats has been estimated to 
contain 7 million cubic yards (about 5 million 
cubic meters) of pumice (Kelley 1948). 

The moderately welded and welded units of the 
Bandelier Tuff are suitable as foundation rocks, 
structural building stone, ornamental stone, or 
insulating material (Purtymun and Koopman 
1965). Volcanic tuff has been used successfully 
by the Zia Company as the aggregate in soil
cement sub-bases for roads (Pettitt 1969). 

4.2.5 Paleontological Resources 

No paleontological sites are reported to occur 
within LANL boundaries, and the near-surface 
stratigraphy is not conducive to preserving plant 
and animal remains. These near-surface 
materials are volcanic ash and pumice that were 
extremely hot when deposited. Occasionally, 
some charcoal is found at the base of an ashfall 
(DOE 1995b). 



4.3 WATER RESOURCES 

Only a small percentage of the world's total 
water supply is available to humans as fresh 
water, and more than 98 percent of the available 
fresh water is groundwater (Fetter 1988). Water 
is scarce in the semi-arid climate of northern 
New Mexico where precipitation is variable and 
stems primarily from summer thunderstorms 
and winter snowfall. During most of the year in 
the LANL region, surface water is present only 
in the Rio Grande and Rito de los Frijoles and in 
reservoirs. Naturally perennial surface water 
reaches also are located in Ancho, Pajarito, and 
Chaquehui Canyons. 1 The canyon-bottom 
streams within LANL boundaries are mostly 
dry and only portions of some streams contain 
water year-round. Flash floods can occur from 
the Sierra de Los Valles to the Rio Grande. 
Sediments moved by stormwater events from 
upstream, hill sides, or mesa tops occur along 
most ofLANL canyons. Flash floods move the 
sediments from the canyon bottoms to 
downstream locations such as Cochiti Lake. 
Springs and the 87 National Pollutant Discharge 
Elimination System (NPDES)-permitted 
industrial and sanitary wastewater outfalls from 
LANL operations are additional sources of 
water to watersheds in the region. The 87 index 
NPDES flows were estimated using data 
provided by the surface water data team reports 
of August 1996 (Bradford 1996) and as 
modified in 1997 (Garvey 1997). 

The geology of the region has set the stage for 
the locations of groundwater. Bodies of 
groundwater can occur near the surface of the 
earth in the canyon bottom alluvium, perched or 
trapped above the less-permeable rocks below, 
or at deeper levels, forming groundwater bodies 
referred to as intermediate perched groundwater 
(Purtymun 1995). Where these perched 
groundwater bodies occur or how large they are, 

1. This does not include LANL effluent supported 
discharges. 
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IS still under investigation and IS not fully 
characterized. 

The main aquifer is the only body of 
groundwater in the region that is sufficiently 
saturated and permeable to transmit economic 
quantities of water to wells for public use. All 
drinking water for LAC, LANL, and BNM 
comes from the main aquifer (Purtymun et al. 
1995). Depth to water in the main aquifer from 
the ground surface varies from approximately 
1,200 feet (366 meters) along the western 
boundary to approximately 600 feet 
(183 meters) along the eastern edge below the 
surface of the Pajarito Plateau. This 
groundwater body is relatively insulated from 
the alluvial and intermediate perched 
groundwater bodies by geologic formations. To 
better understand the hydrology of the Pajarito 
Plateau, LANL personnel have prepared a 
Hydrogeologic W orkplan (LANL 1998b ). The 
workplan proposes the installation of new wells 
that will further investigate the recharge and 
cross-connection mechanisms to the main 
aquifer (sections 4.3.2.1 and 4.3.2.3). The main 
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aquifer exists regionally in the sedimentary and 
volcanic rock of the Espanola Basin, which 
extends from the Jemez Mountains in the west 
to the Sangre de Cristo Mountains in the east, 
and from the village of Abiquiu in the north to 
the village ofLa Bajada in the south. The main 
aquifer takes residence in interconnected 
geologic units of the Puye Formation and the 
Tesuque Formation. The latter unit is a member 
of the Santa Fe Group. Data on water levels and 
groundwater ages suggest that the main aquifer 
of the Espanola Basin is not strongly 
interconnected across its extent. There are 
significant differences in water chemistry at 
various locations in the Espanola Basin, further 
indicating that the regions are not connected. 
These observations may result from variations 
in permeability and from different directions of 
water movement in the aquifer (LANL 1998b). 
For information on the hydraulic parameters for 
the unsaturated zone, alluvium, and 
intermediate and main aquifer, see volume III, 
appendix A. 

Water in the main aquifer is under artesian 
conditions under the eastern part of the Pajarito 
Plateau near the Rio Grande (Purtymun and 
Johansen 1974). The source of recharge to the 
aquifer is presently uncertain. Early research 
studies concluded that major recharge to the 
main aquifer is probably from the Jemez 
Mountains to the west, because the piezometric 
surface slopes downward to the east, suggesting 
easterly groundwater flow beneath the Pajarito 
Plateau. The small amount of recharge 
available from the Jemez Mountains relative to 
water supply pumping quantities, along with 
differences in isotopic and trace element 
composition, appear to rule this out. Further, 
isotopic and chemical composition of some 
waters from wells near the Rio Grande suggest 
that the source of water underlying the eastern 
part of the Pajarito Plateau may be the Sangre de 
Cristo Mountains (Blake et al. 1995). 
Groundwater flow along the Rio Grande rift 
from the north is another possible recharge 
source. The main aquifer discharges into the 
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Rio Grande through springs m White Rock 
Canyon (LANL 1996i). 

A conceptual drawing of groundwater flow 
paths in the Espanola portion of the northern Rio 
Grande Basin is presented in Figure 4.3-1. The 
question marks indicate uncertainties in the 
groundwater flow. 

A conceptual drawing of the surface and 
groundwater bodies as they occur beneath the 
Pajarito Plateau (the geohydrologic setting) is 
presented in Figure 4.3-2. A description of the 
types of water resources in the LANL region 
and where they occur is presented in 
Table 4 .3-1. The surface and groundwater 
resources present in the LANL region are 
described further in this section. Information 
and data regarding surface water and 
groundwater quality, NPDES outfalls, 
sediments, and stormwater monitoring are 
presented by watershed. It should be noted that 
the grouping of groundwaters by watershed is 
applicable to alluvial groundwater, but may not 
reflect flow pathways to intermediate perched 
groundwater bodies. The main aquifer is 
present beneath all watersheds, but is generally 
considered to receive negligible recharge from 
surface water streams in the watersheds 
(Purtymun et al. 1995). The Hydrogeologic 
Workplan proposes the installation of new wells 
that will further investigate recharge to the main 
aquifer (section 4.3.2.3). 

Monitoring data presented in this section are 
primarily from the LANL Environmental 
Surveillance and Compliance Program 
(previously called the Environmental 
Surveillance Program) for the period 1990 
through 1996. This program is described in 
more detail on page 4-1. Summary water 
quality data tables derived from the 1991 to 
1996 LANL Environmental Surveillance and 
Compliance reports are presented in volume III, 
appendix C (Tables C-1 through C-7). 
Additional information regarding water use 
projections and the groundwater model are 
presented in appendix A. 
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Fenton Hill Site 

The Fenton Hill site (TA-57) is located about 
20 miles (32 kilometers) west ofLos Alamos on 
the southwestern edge of the Valles Caldera in 
the Jemez Mountains and was the location of 
LANL's now decommissioned Hot Dry Rock 
Geothermal Project (chapter 1, Figure 1-1). 
From the early 1970's until the 1990's, LANL 
carried out geothermal research at this facility. 
The main LANL site lies on the eastern side of 
the caldera, known as the Pajarito Plateau; 
whereas, the Fenton Hill site is on the western 
side, known as the Jemez Plateau. The drainage 
from the main LANL site is eastward toward the 
Rio Grande; whereas, the drainage from the 
Fenton Hill site is westward toward the Jemez 
River. Liquid waste discharges were governed 
by NPDES Permit No. NM0028576. During the 
time of operation there were no NPDES permit 
violations at the Fenton Hill site. No discharges 
have been made from the Fenton Hill site outfall 

since fiscal year 1990, and the NPDES permit 
was discontinued at the request of DOE and 
LANL on December 29, 1997. Additional 
information on this facility is available in the 
Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) Work Plan 
for Operable Unit 1154 at the LANL 
(LANL 1994c). 

4.3.1 Surface Water 

Surface water in the Los Alamos area occurs 
primarily as short-lived or intermittent reaches 
of streams. Perennial springs on the flanks of 
the Jemez Mountains supply base flow into the 
upper reaches of some canyons, but the volume 
is insufficient to maintain surface flows across 
the LANL site before they are depleted by 
evaporation, transpiration, and infiltration. 
Runoff from heavy thunderstorms or heavy 
snowmelt reaches the Rio Grande, the major 
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TABLE 4.3-1.-8ummary of Water Resources and Sampling Locations by Watershed 
-- ---- ----- - - -- -- --------- ---------------

LOS CAiiiADA WHITE 
GUAJE BARRANCAS BAYO PUEBLO ALAMOS SANDIA MORTANDAD DELBUEY PAJARITO POTRILLO WATER ANCHO CHAQUI!HUI FRLJOLES ROCK 

CANYON" 

LANL Technical 74 74 72, 73,74 2, 3, 21, 41, 3,5,53, 3, 5, 35, 48, 50, 36,46, 51, 3,6,8,9,14, 15,36, 68,71 8, 9,11, 39,49, 33 33,70 
Areas Within 43, 53, 61, 60,61, 72 52, 55, 59, 60, 52, 54, 63, 15,18,22, 14,15,16, 70,33 
Watershed 62, 72, 73, 63 66 36, 40, 46, 28, 36, 37, 

74 48, 50,51, 39, 49,68, 
54, 55, 58, 70,71 
59, 62, 63, 
64, 66, 67, 

69 

I) Surface Water PIE E E PIE' PIE PIE' PIE' E PIE E PIE PIE PIE p p 
Flow CategOI)T 

Number of Gaging 0 0 0 I 3 I 2f 2 3 I 4 I 0 0 0 
Stations 

Days with Flowb NM NM NM 365 247 6 83 15 239 3 74 5 NM NM NM 

(10·1·94to 9-30-95) 

Number of Sampling I 0 0 4 4 3 2f I 2 0 I I 0 2 0 
Locations' 

Number ofNPDES 7 0 0 I 12 II 12 3 17 0 21 2 I 0 0 
Outfalls 

2) Sediment I 0 I 6 12 2 13 5 8 0 10 8 I 2 2 
Sampling Locations' 

3) Presence of tmknown tmknown tmknown yes yes tmknown yes unknown yes unknown unknown unknown tmknown Wlknown yes 
Alluvial Gromd 
Water 

Number of Wells 0 0 0 I 7 2 5 6 3 I 4 0 0 0 0 
Sampled' 

Number of Springs 0 0 0 I 0 0 0 0 I 0 0 0 0 0 0 
Sampled' 

4) Presence of tmknown tmknown tmknown yes yes yes unknown unknown unknown unknown unknown unknown tmknown Wlknown tmknown 
Intennediate Ground 
Water 

Number of Wells 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 
Sampled' 

Number of Springs 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 
Sampled' 

5) Presence of Main yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes 
Aquifer 

Number of Wells 6' 0 0 4 5 2 I 2 I 0 2 I 0 0 0 
Sampled'·d 

Number of Springs I 0 0 0 0 I 0 0 2 0 I I 2 0 20 
Sampled' 

E- Ephemeral (flow is not continuous throughout the year for the entire reach of the canyon); P =Perennial (flow is continoous throughout the year for the entire reach of the canyon); PIE= Drainage contains both ephemeral and perennial reaches; NM =Not measured 
• Sampling points located at the confluence of a specific watershed and White Rock Canyon (e.g., Los Alamos and the Rio Grande) are included as part of the specific watershed 
b Represents local flow at the stream gage only. Does not represent entire canyon 
'Number of samples collected by LANL's Euvironmenta! Surveillance and Compliance Program. Other Samples collected by LANL's Euvironmenta! Restoration Project are not included here. 
d The number of main aquifer wells is grouped by watershed for consistency. However, the main aquifer is relatively isolated from recharge from the watersheds. Tlrus, water quality in the main aquifer wells does not necessarily correlate to surface water quality in watersheck. 
'Only six of the seven wells in Guaje Canyon are sampled. Well G-3 is off· line and has not been sampled during the evaluation period of the SWEIS. 
f Gaging station GS-1 in Mortandad Canyon is also a surface water sampling location 
1 Perennial flow in Pueblo, Sandia, and Mortandad Canyons is strictly the result of effiuent discharge. Perermial flow in Los Alamos Canyon is partially the result of effiuent discharge. 
h Perennial flow recorded at GS-E060 in Pueblo Canyon is strictly the result of effiuent discharge from the Los Alamos County Sewage Treatment Plant. 
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river in north-central New Mexico, several 
times a year in some drainages. Effluents from 
sanitary sewage, industrial water treatment 
plants and cooling-tower blowdown enter some 
canyo~s at rates sufficient to maintain surface 
flows for varying distances. Fifteen watersheds 
in theLANL region are shown inFigure4.3.1-1 
(watersheds A through 0). Only 12 of these 
watersheds (watersheds B through M in 
Figure 4.3.1-1), with a total area of 82 square 
miles (212 square kilometers), pass through the 
boundary ofLANL. All of these watersheds are 
tributaries to an 11-mile (18-kilometer) segment 
of the Rio Grande between Otowi Bridge and 
Frijoles Canyon. The Rio Grande passes 
through Cochiti Lake, approximately 11 miles 
(18 kilometers) below Frijoles Canyon. The 
Los Alamos Reservoir, in upper Los Alamos 
Canyon, has a capacity of 41 acre-fe~t 
(51,000 cubic meters). The reservoir water 1s 
used for recreation, swimming, fishing, and 
landscape irrigation in the Los Alamos townsite 
(LANL 1996i). 

The Pajarito Plateau canyons, which serve as 
collection points for the regional watersheds, 
originate either along the eastern rim of the 
Sierra de Los Valles or on the Pajarito Plateau. 
Within LANL boundaries, only Los Alamos, 
Pajarito, Water, Ancho, Sandia, Pueblo, and 
Chaquehui Canyons contain reaches or streams 
with sections that have continuous flow. 
Surface water within LANL boundaries is not a 
source of municipal, industrial, or irrigation 
water, but is used by wildlife that live within, or 
migrate through, the region. 

To better understand LANL' s influence to 
surface water in the Los Alamos area, the 
following surface water sections will first 
present information on surface water 
monitoring (section 4.3.1.1) and surface water 
quality standards (section 4.3 .1.2). The text will 
then focus on the two primary potential sources 
of contamination to surface water quality: the 
NPDES-permitted outfalls at LANL 
(section 4.3.1.3.) and the sediments in the 
LANL area (section 4.3.1.4). Surface water 
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quality is discussed in section 4.3.1.5, and 
floodplain information 1s discussed m 
section 4.3.1.6. 

4.3.1.1 Surface Water Monitoring 

Surface waters in the region are monitored by 
LANL and the New Mexico Environment 
Department (NMED) to survey . the 
environmental effects of LANL operations. 
LANL's Environmental Surveillance and 
Compliance Program is one of the ways LANL 
determines whether its operations are adversely 
affecting the public health or the environment, 
and that LANL conforms with applicable 
regulatory requirements. This program is 
described in more detail on page 4-1. As a part 
of this program, surface water samples from off
site and on-site locations are collected 
(Figures 4.3.1.1-1 and 4.3.1.1-2, respectively) 
(LANL 1996i); the monitoring results are 
published annually in Environmental 
Surveillance and Compliance Reports. There 
are several locations at which surface water 
samples are taken; however, which locations are 
selected for sampling may vary from year to 
year. Figures 4.3.1.1-1 and 4.3.1.1-2 reflectthe 
locations where surface water samples were 
collected in 1995 (LANL 1996i). Beginning 
1996 some environmental surveillance runoff 

' samples were collected using automated 
samplers. The samplers are activated wh~n a 
significant precipitation event causes flow m a 
drainage crossing LANL's eastern or western 
boundaries. The 1996 analysis results for the 
surface water program were consistent with past 
findings (LANL 1997c). Surface water samples 
are not collected from Barrancas and Bayo 
Canyons due to the lack of surface water in 
these drainages. Surface water samples are 
analyzed annually for surface water chemistry, 
radionuclides, and metals. Samples from one
third of the surface water sampling locations are 
analyzed annually for organics, with the 
samples from all of the surface water locations 
being analyzed for organics at least once every 
three years. Surface water at the Pueblo of San 
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lldefonso is also sampled in accordance with a 
Memorandum ofUnderstanding (MOU) among 
the Pueblo, U.S. Bureau of Indian Affairs 
(BIA), and DOE (BIA 1987). Pueblo of San 
lldefonso or U.S. Bureau of Indian Affairs 
representatives may observe sampling and 
collect samples from the same surface water 
locations. 

The NMED also collects surface water within 
the LANL region in accordance with the 
Agreement in Principle between DOE and the 
State of New Mexico (DOE 1995e). When 
LANL collects surface water samples, NMED 
will often (though not always) take split samples 

to verify the sampling data. NMED recently 
performed a comparison of LANL and NMED 
split-sampling data. The statistical analyses for 
general water chemistry parameters compared 
favorably, and for the majority of the samples 
there was no statistically significant difference 
between LANL and NMED analytical data 
(PC 1996f). Only LANL analytical data are 
presented in this SWEIS. Information is also 
collected from stream monitoring stations. 
Table 4.3 .1.1-1 provides information (days 
with flow, volume of water, etc.) for various 
canyon reaches monitored in 1995. These 
canyon site locations (gaging stations) are 
further identified in Figure 4.3.1.1-2. 

TABLE 4.3.1.1-1.--Summary of Discharges from Stream Monitoring Stations at LANL, Water 
Year 1995 (October 1,1994 Through September 30, 1995) 

DAYSW/ 
TOTAL VOLUME OF WATER 

CANYON SITES 
FLOW 

E025 Upper Los Alamos 247 

E030 Middle Los Alamos 169 

E042 Lower Los Alamos• 110 

E060 Pueblo" 365 

E125 Sandia" 6 

E204 Lower Mortandad" 0 

E200 Middle Mortandad 83 

E225 Upper Caiiada del Buey 1 

E230 Lower Caiiada del Buey" 15 

E240 Upper Pajarito 239 

E245 Middle Pajarito 211 

E250 Lower Pajarito" 210 

E255 Potrillo" 3 

E252 Upper Water 74 

E253 Canyon de Valle 0 

E265 Lower Water">D 2 

E275 Anchoa,D 5 

ft3/s = cubic feet P'"' second, USGS =U.S. Geological Swvcy 
a Station at downstream LANL boundary 
b Daily values table not published this year 
gpm = gallons per minute 

4--50 

acre-feet gallons 

465 151,520,715 

492 160,318,692 

328 106,879,128 

874 284,810,380 

5 1,629,255 

-- -
18 5,865,318 

0.4 130,340 

14 4,561,914 

106 34,540,206 

250 81,462,750 

30 9,775,530 

3.5 1,140,479 

9.5 3,095,585 

-- -
-- --

-- --

INSTANTANEOUS 
MAX COMMENTS 

f!ts gpm 

10 4,488 

12 5,386 

54 24,235 USGS Operated 

5.8 2,621 USGS Operated 

13 5,834 

- --
9.7 4,353 Record began 5/10/95 

17 7,630 

75 33,660 

1.9 853 

24 10,771 

4.6 2,064 

63 28,274 

0.21 94 

- --
21 9,425 Gage rating to be 

established 

- -- Gage rating to be 
established 



4.3.1.2 Surface Water Quality 
Standards 

Streams within LANL property are 
nonclassified, and therefore, according to 20 
NMAC 6.1, 1105.A, are protected for the uses 
oflivestock watering and wildlife habitat. Most 
of LANL effluent is discharged into normally 
dry arroyos (Table 4.3-1), and LANL is 
required to meet effluent limitations under the 
NPDES permit program (as discussed in 
section 4.3.1.3). As discussed in 
section 4.3.1.1, surface waters from the regional 
and Pajarito Plateau stations are monitored to 
evaluate the environmental effects of LANL 
operations. A study is being performed at 
LANL to determine if uses in addition to 
livestock watering and wildlife habitat can be 
attained for selected reaches on streams present 
on LANL. The U.S. Fish and Wildlife Service 
(FWS) is performing the study and will present 
the results to a Use Selection Committee 
consisting of NMED, DOE, and University of 
California members. The results should be 
available by early 1999. 

Concentrations of radionuclides in surface 
water samples may be compared to either the 
DOE-Derived Concentration Guide (DCG) for 
estimation of potential exposure to members of 
the public from ingested wate? or the New 
Mexico Water Quality Control Commission 
(NMWQCC) stream standards, which reference 
the New Mexico Health and Environment 
Department Environmental Improvement 
Division's New Mexico Radiation Protection 
Regulations (part 4, appendix A). New Mexico 
radiation standards are in general two orders of 
magnitude greater than DOE's DCG for the 
public (i.e., DCGs are more restrictive than New 
Mexico standards). Accordingly, only the 
DCGs will be discussed here. The 
concentrations of nonradioactive constituents 

2· The DOE-DCG for water is the concentration that 
would deliver a 1 00-millirern dose to an adult who ingests 
772 quarts (730 liters) of water in 1 year. 

Affected Environment 

may be compared with NMWQCC Standards 
for Interstate and Intrastate Streams Livestock 

' Watering, and Wildlife Habitat Stream 
Provisions. NMWQCC groundwater standards 
can also be applied in cases where groundwater 
discharge may affect stream water quality. 

LANL conducts a variety of construction, 
maintenance, and environmental activities that 
result in excavation or fill within water courses 

' which are waters of the U.S. under Section 404 
of the Clean Water Act. These activities are 
done pursuant to 404 permits issued by the 
Army Corps of Engineers and certified per 
Section 401 by NMED. Each permit is issued 
pursuant to one or more specific nationwide 
permits. These include relevant permit 
conditions to protect water quality and wildlife 
that must be complied with by LANL and its 
construction contractors. The NMED also adds 
conditions as a part of its 401 certification that 
require application of "best management 
practices" to ensure compliance with New 
Mexico stream standards. The following are 
some examples of currently active 404/401 
permits at LANL: 

• 

• 

• 

LADP3 Culvert Removal Project
Removal of access road culvert and channel 
restoration in Los Alamos Canyon 
Sandia Wetland Restoration Project
Erosion control, contaminated sediment 
trapping, and wetland restoration in Sandia 
Canyon 
Otowi 1 Well Erosion Control Project
Arroyo erosion control for well discharge 
tributary to Pueblo Canyon (PC 1998) 

4.3.1.3 National Pollutant 
Discharge Elimination 
System Permitted Outfalls 

Planned releases from industrial and sanitary 
wastewater facilities within LANL boundaries 
are controlled by NPDES permits. These 
permits require routine monitoring of point 
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source discharges and reporting of results. In 
1995, there were 10 NPDES permits: one for 
effluent discharges from LANL operations; one 
for effluent discharges at the Fenton Hill Hot 
Dry Rock Geothermal Facility (now 
decommissioned) located 20 miles 
(32 kilometers) west of Los Alamos; and eight 
for stormwater discharges (LANL 1996i). 

An analysis of data was completed for the 87 
currently active NPDES industrial outfalls. 
Index NPDES flows were estimated using data 
provided by the surface water data team reports 
of August 1996 (Bradford 1996) and as 
modified in 1997 (Garvey 1997). 
Approximately 233 million gallons (882 million 
liters) per year of effluent are discharged from 
NPDES outfalls into 10 of the 15 watersheds in 
the LANL region. There are no LANL NPDES
permitted effluents discharging directly into 
Barrancas, Bayo, Potrillo, Frijoles, or White 
Rock Canyon watersheds. The total number of 
gallons that were discharged into each canyon 
are presented in Table 4.3.1.3-1. Of the 
233 million gallons (882 million liters) per year, 
the key facilities contributed about 103 million 
gallons (390 million liters) per year. The non
key facilities contributed about 130 million 
gallons (492 million liters) per year. 
Figure 4.3.1.3-1 shows the locations of the 
NPDES outfalls identified by legend number as 
listed in Table 4.3 .1.3-1 and identifies 
eliminated outfalls that are discussed in 
chapter 5. Figure4.3.1.3-1 alsoshowsareasin 
the canyons that support perennial flows, 
ephemeral and intermittent flows, and NPDES 
effluent-supported flow. The primary sources 
of outfall effiuent and the approximate volume 
of effluents that are discharged are presented 
below. 

• Treated sanitary wastewater accounts for 
approximately 13 percent of the discharge 
volume. 

• Treated cooling water and noncontact 
cooling water account for 50 percent of the 
discharge volume. 
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• Photo waste and demineralizer and boiler 
discharges account for 11 percent of the 
discharge volume. 

• Power plant outfall and high-explosives 
wastewater account for 26 percent of the 
discharge volume (Bradford 1996 and 
Garvey 1997). 

The LAC Bayo Wastewater Treatment Plant 
Facility discharges treated sanitary effiuent into 
Pueblo Canyon. In 1990, the plant increased its 
sanitary effluent discharge resulting in a nearly 
continual flow in the lower portions of Pueblo 
Canyon. This flow extended into the lower, off
site segments of Los Alamos Canyon and onto 
Pueblo of San lldefonso land. These flows 
generally extend to a location between Totavi 
Gust east of the LANL and Pueblo of San 
Ildefonso boundary) and the confluence of 
Guaje and Los Alamos Canyons. There is 
continual flow in this drainage except during the 
months of June and July (LANL 1995f). The 
Radioactive Liquid Waste Treatment Facility 
(RL WTF) discharges treated effiuents into 
Mortandad Canyon at an average rate of 
5.51 million gallons (21 million liters) per year. 
Surface water flow in Mortandad Canyon has 
not reached the LANL boundary since the 
RL WTF began operating in 1963 
(LANL 1996e). The Los Alamos County 
Treatment Plant discharges into Canada del 
Buey and provides nearly continual flow in the 
lower portions of Canada de Buey. 
Table 4.3.1.3-1 does not include the Los 
Alamos County treatment plants that flow into 
Pueblo Canyon and Cafiada de Buey because 
they are not owned and operated by LANL. 
Their locations, however, are shown on 
Figure 4.3 .1.3-1. Cooling tower water from 
the power plant and treated effluents from the 
sanitary wastewater systems consolidation 
(SWSC) treatment plant in TA-46 are 
discharged into Sandia Canyon at outfall 
01A-001. These effluents support a continuous 
flow in a short segment of upper Sandia 
Canyon. During summer thunderstorms, stream 
flow in this canyon reaches the LANL boundary 
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TABLE 4.3.1.3-1.-NPDES Outfalls by Watershetfl 

WATER- OUTFALLb LEGENDC FACILJTyd TAe BUILDINGS DESCRIPTION't 
FLOW 

SHED (MGY/ 

Ancho 04A-141* 85 HE Testing 39 69 Light Gas Gun Fac. 0.03 

04A-156* 86 HE Testing 39 89 Gas Gun Shop 0.09 

Sum 2 Outfalls 0.1 

Canada del 03A-042 44 S&T 46 01 Laboratory 5.30 
Buey 04A-118 46 S&T 54 1013 Pajarito #4 Well l.IO 

04A-166 43 S&T 05 26 Pajarito #5 Well 0.01 

Sum 3 Outfalls 6.4 

Chaquehui 03A-038 87 S&T 33 114 Support Bldg. 5.80 

Sum I Outfall 5.8 

Guaje 04A-171 07 S&T NF 01 Guaje #1 Well 0.00 

04A-172 06 S&T NF 01A Guaje #1A Well 0.00 

04A-173 05 S&T NF 02 Guaje #2 Well 0.00 

04A-174 04 S&T NF 04 Guaje #4 Well 0.00 

04A-175 02 S&T NF 05 Guaje #5 Well 0.00 

04A-176 01 S&T NF 06 Guaje #6 Well 0.66 

04A-177 03 S&T NF B1 Guaje Booster #1 0.06 
Well 

Sum 7 Outfalls 0.7 

Los 02A-129* 11 Tritium 21 155N,357 Steam Plant 0.11 
Alamos 03A-034 13 S&T 21 166 Equipment Bldg. 0.26 

03A-035 10 S&T 21 210 Research Bldg. 0.04 

03A-036* 12 Tritium 21 152, 155, Laboratory, TSTA, 0.02 
155N, 220 C-Tower 

03A-040* 08 HRL 43 01 HRL 2.70 

03A-047* 18 LANSCE 53 60 Linac C-Tower 2.64 

03A-048* 19 LANSCE 53 62 Linac C-Tower 8.56 

03A-049* 20 LANSCE 53 64 Linac C-Tower 4.15 

03A-158* 14 Tritium 21 209 TSFF 0.22 

04A-182 09 S&T 21 1003 Backflow Preventer 0.00 

04A-186 16 S&T 21 452 Otowi #4 Well 0.18 

05S(STP)* 15 Tritium 21 227 Sewage treatment 0.77 

Sum 12 Outfalls 19.7 
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TABLE 4.3.1.3-1.-NPDES Outfalls by Watershetfl-Continued 

WATER- OUTFALLb LEGENDC FACILITyd TAe BUILDINGS DESCRIPTIO~ FLOW 
SHED (MGY)' 

Mortandad 03A-021 * 31 CMR 03 29 CMR 0.53 

03A-022* 32 Sigma 03 66,127,141 Sigma Complex 4.40 

03A-045* 37 Radiochemistry 48 01 RC-1 1.10 

03A-160 41 S&T 35 124 Antares Target Hall 5.10 

03A-181 * 38 Plutonium 55 06 Utility Bldg. 14.00 

04A-016* 34 Radiochemistry 48 01 RC-1 6.30 

04A-127* 40 IFF 35 213 IFF 2.00 

04A-131 * 33 Radiochemistry 48 01 RC-1 0.95 

04A-152* 36 Radiochemistry 48 28 RC-1 4.00 

04A-153* 35 Radiochemistry 48 01 RC-1 3.20 

06A-132 42 S&T 35 87 Laboratory 5.80 

EPA051* 39 RLWTF 50 01 RLWTF 5.51 

Sum 12 Outfalls 52.9 

Pajarito 03A-025 47 S&T 03 208 Equipment Bldg. 0.18 

04A-101* 58 HE Testing 40 09 Firing Site 0.05 

04A-ll5* 49 HE Processing 08 70 NDT Facility 0.53 

04A-143* 61 HE Testing 15 306 Hydrotest Bldg. 0.02 

04A-164 63 S&T 18 252 Pajarito #2 Well 0.01 

05A-066* 53 HE Processing 09 A,21,28 Lab., Shop 4.36 

05A-067* 51 HE Processing 09 B,41,42 Laboratory 0.33 

05A-068* 52 HE Processing 09 48 Machining Bldg. 1.16 

06A-074* 48 HE Processing 08 22 X-ray Bldg. 0.25 

06A-075* 50 HE Processing 08 21 Laboratory 1.00 

06A-079* 54 HE Testing 40 04 Firing Site 0.54 

06A-080* 55 HE Testing 40 05 Firing Site 0.03 

06A-081 * 56 HE Testing 40 08 Firing Site 0.03 

06A-082* 59 HE Testing 40 12 Prep. Room 0.03 

06A-099* 57 HE Testing 40 23 Laboratory 0.03 

06A-100* 60 HE Testing 40 15 Firing Site 0.04 

06A-106 62 S&T 36 01 Laboratory 0.58 

Sum 17 Outfalls 9.2 

Pueblo 04A-161 17 S&T 72 01 Otowi # 1 Well 1.00 

Sum 1 Outfall 1.0 
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TABLE 4.3.1.3-1.-NPDES Outfalls by Watershed"-Continued 

WATER- OUTFALLb LEGENDC FACILITyd TAe BUILDINGS DESCRIPTio_Nh 
FLOW 

SHED (MGYl 

Sandia OIA-0017 27 S&T 03 22 Power Plant 77.9 

03A-024* 30 Sigma 03 35,187 Press Bldg./ C. 2.90 
Tower 

03A-027 28 S&T 03 285 Cooling Tower 5.80 

03A-113* 21 LANSCE 53 293,294,1032 LEDA C-Towers 0.90 

03A-125* 23 LANSCE 53 28 Proton Storage 0.18 
Ring 

03A-145* 22 LANSCE 53 06 Orange Box Offices 0.37 

03A-148 26 S&T 03 1498 Data Center 6.30 

04A-094 29 S&T 03 170 Gas Facility 5.30 

04A-163 25 S&T 72 04 Pajarito #I Well 6.20 

04A-165 24 S&T 72 07 Pajarito #3 Well 2.00 

Sum 11 Outfallsg 107.9 

Water 02A-007* 64 HE Processing 16 540 SteamP1ant 10.50 

03A-028* 72 HE Testing 15 184,185,202 Cooling Tower 2.20 

03A-130* 81 HE Processing 11 30 Laboratory 0.04 

03A-185* 70 HE Testing 15 184,202 Cooling Tower 0.73 

04A-070* 65 HE Processing 16 220 X-ray Bldg. 0.22 

04A-083* 73 HE Processing 16 202 Shops 0.20 

04A-091* 76 Tritium 16 450 Process Bldg. 0.22 

04A-092* 80 HE Processing 16 370 Metal Forming 1.57 

04A-139* 71 HE Testing 15 184 PHERMEX 0.00 

04A-157* 75 HE Processing 16 460 Laboratory 7.31 

05A-053* 79 HE Processing 16 410 Assay Bldg. 0.12 

05A-054* 68 HE Processing 16 340 HE Synthesis 3.57 

05A-055* 78 HE Processing 16 401,406 Pressure Tanks 0.04 

05A-056* 67 HE Processing 16 260 Process Bldg. 2.53 

05A-069* 82 HE Processing 11 50 Drop Tower Sump 0.01 

05A-071* 77 HE Processing 16 430 HE Pressing 0.04 

05A-072* 74 HE Processing 16 460 Laboratory 0.02 

05A-096* 83 HE Processing 11 51 Drop Tower Sump 0.01 

05A-097* 84 HE Processing 11 52 Drop Tower Sump 0.01 

06A-073* 66 HE Processing 16 222 DarkRoom 0.08 

06A-123* 69 HE Testing 15 183 Laboratory 0.13 

Sum 21 Outfalls 29.5 

4-55 



LANLSWEIS 

TABLE 4.3.1.3-l.-NPDES Outfalls by Watershecl'-Continued 

WATER- OUTFALLb LEGENDc: FACILITyd TAe BUILDINGS DESCRIPTIO~ FLOW 
SHED (MGY/ 

Grand 10 Watersheds 87 Outfalls 233 
Totals 

a Index NPDES flows were estimated using data provided by the surface water data team reports of August 1996 (Bradford 1996) 
and as modified in 1997 (Garvey 1997). 

b • Indicates a key facility 
c Legend numbers correspond to NPDES locations shown in Figure 4.3.1.3-1. 
d HE= High Explosives, S&T = Science and Technology, HRL =Health Research Laboratory, LANSCE =Los Alamos Neutron 

Science Center, CMR =Chemistry and Metallurgy Research, TFF =Target Fabrication Facility 
e NF =National Forest. 
f Watershed totals have been rounded to one decimal place, and grand total to two. MGY = million gallons per year 
gAll eftluent from the TA-46 Sanitary Wastewater Systems Consolidation (SWSC) Facility is pumped to a re-use tank adjacent to 

the TA-3 Power Plant. When the Power Plant is in operation, water is drawn from the tank as make-up for the power plant 
cooling towers, where it is either lost to the air through evaporation or discharged to Sandia Canyon via the power plant outfall 
01A-001. Of the total 77.9 million gallons per year (MGY) flow for outfall 01A-001, approximately 29 MGY are contributed by 
SWSC as make-up water. Outfall 135 is located at the TA-46 SWSC facility but is not used. Outfall 13S, although not listed in 
table, is added to the number of outfalls, making a total of 11 outfalls in Sandia Canyon. 

h NDT =Nondestructive Testing 
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at NM 4; and during periods of heavy 
thunderstorms or snowmelt, the surface water 
flow extends beyond LANL boundaries and 
reaches the Rio Grande (LANL 1996e ). 

National Pollutant Discharge Elimination 
System Regulatory Compliance 

The goal of the Clean Water Act is to restore and 
maintain the chemical, physical, and biological 
integrity of the nation's waters. The regulations 
specify water quality standards and effluent 
limitations. To comply with the Clean Water 
Act, LANL has two primary programs: the 
NPDES permit program and the Spill 
Prevention Control and Countermeasure 
Program. The University of California (UC) 
and DOE are co-operators on a site-wide 
NPDES permit covering the industrial and 
sanitary effluent discharges at Los Alamos. The 
permits are issued and enforced by EPA 
Region 6 in Dallas, Texas. However, NMED 
performs some compliance evaluation 
inspections and monitoring for EPA through a 
water quality grant issued under Section 106 of 
the act. The NPDES permits specify the 
parameters measured and the sampling 
frequency for the outfalls. The LANL NPDES 
industrial outfalls are identified by numbers and 
by types of industrial outfalls. Table 4.3.1.3-2 
provides information on the industrial NPDES 
outfalls by number-type and NPDES permit 
limits. The NPDES numbers presented in 
Table 4.3 .1.3-2 correspond to the first three 
numbers and/or characters identified for each 
outfall presented in Table 4.3.1.3-1. 
Concentrations limits are indicative of the 
overall quality of effluent discharges. Sampling 
frequency is dependent on the type of discharge 
and varies from once a week to annually. The 
chemical and biological constituents measured 
in outfall effluent samples and sampling results 
are presented in LANL' s annual Environmental 
Surveillance and Compliance Reports. In 1995, 
effluent limits for the sanitary waste facilities 
were not exceeded. Analyses of 1, 751 industrial 
outfall samples indicate that the NPDES permit 
limits for industrial outfalls were exceeded 21 
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times during 1995 (LANL 1996i). 
Table 4.3 .1.3-3 presents information on the 
number of NPDES violations from 1991 
through 1995. NPDES industrial discharge 
water quality data over the 24-month period of 
August 1994 (when the most recent NPDES 
permit and its new discharge limits became 
effective) through July 1996 is presented in 
summary NPDES water quality data tables in 
volume III, appendix C (Table C-1 ). Examples 
of types of exceedances are described later on in 
this section. 

During the early 1990's, LANL was listed as a 
"Significant Non-Compliant Federal Facility" 
by EPA Region 6 for NPDES violations. DOE 
and LANL have had several Federal Facility 
Compliance Agreements and parallel 
administrative orders in effect to correct 
NPDES deficiencies. The current DOE 
compliance agreement (Docket No. VI-96-
1237, December 12, 1996) (EPA 1996c) and the 
currentLANL administrative order (AO Docket 
No. VI-96-1236, December 10, 1996) 
(EPA 1996b) include schedules for coming into 
full compliance with the Clean Water Act by 
completing the High Explosives Wastewater 
Treatment Facility and Waste Stream 
Characterization projects. These corrective 
actions required by compliance agreement and 
administrative order are continuing. 

Examples of the materials that have been 
involved in NPDES exceedances at outfalls 
include arsenic, chlorine, total suspended solids, 
acidity, chemical oxygen demand (COD), 
biochemical/biological oxygen demand (BOD), 
cyanide, vanadium, copper, iron, oil and grease, 
silver, phosphorus, and radium. In 1995, most 
of the industrial outfall exceedances were for 
chlorine and arsenic; the NPDES permit for 
chlorine was exceeded four times, with the 
largest exceedance of 9.2 milligrams per liter as 
compared to the permit limit of 0.5 milligrams 
per liter for the daily maximum. The permitted 
levels for arsenic were exceeded nine times with 
the largest exceedance of 0.211 milligrams per 
liter as compared to the permit limit of 



TABLE 4.3.1.3--2.-LANL NPDES Discharge Limits (Daily Average/Daily Maximum) 

= ~ ~ 

~ ~ ~~z ~~ tj5 ~ 

~ts E-4 
::3~~ r/l 

~=o 00 ~~ ~~ ~ ~ 
~ 

~ E-1= ~6 
E-1 

NPDES CHARACTERISTIC OCI ~ ~ ~ 
~=~ ~~ 0~ 0 

~ =o ~0 u~ E-4 

~ ~ ~~; ~~ z~ ~s 0 
0 0= ~g = ~ 0 ~ = u u < 

NPDE8NO. 001 02A OJA 04A 05A 06A 07A 051 

PART I LIMITS 

Flow MGD * * * * * * * * 
TSS mg/1 30/100 30/100 30/100 - 30/45 - 100/100 -
BOD mg/1 - - - - - - - -
COD mg/1 - - - - 1251125 - 125/125 1251125 
O&G mg/1 - - - - 15/15 - 15/15 -
Fecal Coliform (#/100 - - - - - - - -

ml) 

Ammonia (as N) mg/1 - - - - - - - * 
: Free Chlorine mg/1 0.2/0.5 - 0.2/0.5 - - - - -
1 Residual Chlorine mg/1 - - - * - - - -

Iron mg/1 - 10/40 - - - - - -
Nickel mg/1 - - - - - - - * 
Nitrate/Nitrite (as N) mg/1 - - - - - - - * 
Nitrogen mg/1 - - - - - - - * 
Phosphorous mg/1 - 20/40 20/40 - - - - -
Silver mg/1 - - - - - 0.5/1.0 - -
Sulfite mg/1 - 35/70 - - - - - -
Toxic Organics mg/1 - - - - - - - 1.0/1.0 

PART ll LIMITS 

Aluminum mg/1 5.0/5.0 5.015.0 5.0/5.0 5.0/5.0 5.0/5.0 5.0/5.0 5.015.0 5.0/5.0 
Arsenic mg/1 0.04/0.04 0.04/0.04 0.04/0.04 0.04/0.04 0.04/0.04 0.04/0.04 0.04/0.04 0.04/0.04 
Boron mg/1 5.0/5.0 5.015.0 5.0/5.0 5.0/5.0 5.0/5.0 5.0/5.0 5.015.0 5.015.0 

t Cadmium mg/1 0.2/0.2 0.2/0.2 0.2/0.2 0.2/0.2 0.2/0.2 0.2/0.2 0.2/0.2 0.2/0.2 
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~ TABLE 4.3.1.3-2.-LANL NPDES Discharge Limits (Daily Average/Daily Maximum)-Continued 

= ~ ~ 

~ 
~~z ~z E-1~ 

~~ u~ ~tS ::s~~ 00 g~ ~~ ~=0 E-1= ~~ NPDES CHARACTERISTIC o= 
~ 

~=~ ~~ 0~ 
~ =o ~0 u~ ~u 

~ z~ ~~ ~~; 0~ 00 
~ o= zo 

= u u 

NPDESNO. 001 02A 03A 04A 05A 

Chromium mg/1 5.1/5.1 1.0/1.0 5.115.1 5.115.1 5.1/5.1 
Cobalt mg/1 1.0/1.0 1.0/1.0 1.0/1.0 1.0/1.0 1.0/1.0 
Copper mg/1 1.6/1.6 1.0/1.0 1.6/1.6 1.6/1.6 1.6/1.6 
Lead mg/1 0.4/0.4 0.4/0.4 0.4/0.4 0.4/0.4 0.4/0.4 

Mercury mg/1 0.0110.01 0.01/0.01 0.0110.01 O.ol/O.Ql O.ol/O.Ql 
Selenium mg/1 0.05/0.05 0.0510.05 0.05/0.05 0.05/0.05 0.05/0.05 
Vanadium mg/1 0.1/0.1 0.110.1 0.1/0.1 0.1/0.1 0.110.1 
Zinc mg/1 95.4/95.4 95.4/95.4 95.4/95.4 95.4/95.4 95.4/95.4 

Radium-226, Radium- pCill 30.0/30.0 30.0/30.0 30.0/30.0 30.0/30.0 30.0/30.0 
228 J.l.Ci/1 3/3 3/3 3/3 3/3 3/3 
Tritium 

• = Report only 
- = No limit specified 

001-Power plant discharge (Outfall 001) 
02A-Neutralized demineralizer regeneration brine and boiler blowdown 
03A--Cooling tower blowdown, evaporative coolers, chillers, condensers, and air washer blowdown 
04A-Noncontact cooling water, nondestructive testing discharge, and water production facilities 
05A-High explosives waste discharges 
06A-Photo waste discharges 
07A-Asphalt batch plants nonprocess wastewater (scrubber air wash) 
051-RLWTF discharge 
05S-Treated sanitary sewage effiuent (Outfall 05S) 
13S-Treated sanitary sewage effiuent (Outfall 13S) 

~ ~ E-1 
t1.l 

tS < ~ 

~ 
~ E-1 

~ ~ 
< 

0 ~ E-1 ~ 

~ 
t1.l 

~ t1.l 
< 

06A 07A 051 058 

5.1/5.1 5.115.1 5.115.1 5.115.1 
1.0/1.0 1.0/1.0 1.0/1.0 1.0/1.0 
1.6/1.6 1.6/1.6 1.6/1.6 1.6/1.6 
0.4/0.4 0.4/0.4 0.4/0.4 0.4/0.4 

O.ol/O.ol 0.0110.01 0.0110.01 0.0110.01 
0.05/0.05 0.05/0.05 0.0510.05 0.05/0.05 

0.1/0.1 0.1/0.1 0.110.1 0.110.1 
95.4/95.4 95.4/95.4 95.4/95.4 95.4/95.4 

30.0/30.0 30.0/30.0 30.0/30.0 30.0/30.0 
3/3 3/3 3/3 3/3 

tS 
~ 
~ 
t1.l 

138 

5.115.1 
1.0/1.0 
1.6/1.6 
0.4/0.4 

O.ol/O.Ql 
0.05/0.05 

0.1/0.1 
95.4/95.4 

30.0/30.0 
3/3 

Other notes are as follows: ISS =total suspended solids; BOD = biological oxygen demand; COD= chemical oxygen demand; O&G =oil and grease; MGD = million gallons per 
day; mg/1 = milligrams per liter; ml = milliliter; pCi/1 = picocuries per liter; J.!Ci/1 = microcures per liter 

Limits are set forth as "Daily Average/Daily Maximum." 
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TABLE 4.3.1.3-3.-Number ofNPDES Violations {1991 Through 1995r·b 

SANITARY OUTFALLS INDUSTRIAL OUTFALLS 
YEAR 

SAMPLES VIOLATIONS o/o VIOLATIONS SAMPLES VIOLATIONS "'o VIOLATIONS 

1991 297 3 1.0% 1,799 21 1.2% 

1992 266 1 0.4% 2,028 20 1.0% 

1993 147 0 0.0% 2,120 19 0.9% 

1994 154 0 0.0% 2,045 28 1.4% 

1995 166 0 0.0% 1,751 21 1.3% 

Totals 1,030 4 0.4% 9,743 109 1.1% 
.. 

a When summanzmg LANL environmental programs, NPDES outfalls are grouped as etther "domestic waste," whtch ts sewage, 
or as "industrial waste," which is all other NPDES discharges (noncontact cooling water, power plant discharges, cooling tower 
blowdown, photo rinse waters, etc.). Compliance with LANL's NPDES Permit (NM0028355) is then reported as "number of 
violations for a year" versus "number ofNPDES samples collected." 

b Information as to which quality limits were exceeded can be found in the annual Los Alamos surveillance reports. 

0.04 milligrams per liter for the daily maximum. 
Actions to improve compliance with permit 
conditions are continually being taken 
including, elimination of outfalls, 
improvements and corrective actions at specific 
outfalls, and implementation of the Waste 
Stream Characterization Program and 
Corrections Project (see also chapter 7, 
section 7.5). 

Radioactive liquid effluent discharges are 
regulated by DOE Order 5400.5. One NPDES 
permitted outfall at TA-50, the RLWTF, began 
operations in 1963. This outfall had continued 
to discharge residual radionuclides to 
Mortandad Canyon in liquid effluents to the 
present time. DOE Order 5400.5 specifies 
DCGs for liquid radioactive effluents, which 
provide a reference for determining dose to 
various exposure pathways. For liquid 
radioactive effluents, the "as low as reasonably 
achievable" (ALARA) and the "best available 
technology" (BAT) processes are adopted to 
determine the appropriate level of treatment. If 
discharges are below DCG reference values at 
the point of discharge to a surface waterway, 
generally no further treatment is required due to 
cost/benefit considerations. Historic discharges 
to Mortandad Canyon have resulted in above 
background residual radionuclide 

concentrations in alluvial groundwater and 
sediments. For calendar year 1996, two DCGs 
were exceeded in TA-50 effluents (for 
americium-241 and plutonium-238). The 
TA-50 discharge also contains nitrates that 
have caused the alluvial groundwater to exceed 
the state groundwater standard of 10 milligrams 
per liter. LANL is working to continue to 
upgrade the treatment process at TA-50 to 
correct these problems. A treatment system will 
be operational by early 1999 that will reduce 
concentrations of americium-241, cesium-137, 
plutonium-238, plutonium-239, and 
strontium-90 and will result in concentrations of 
these radionuclides in effluent that will meet the 
DOE-DCG for the public. A treatment system 
to comply with nitrate levels within the new 
groundwater discharge limits established by 
NMED will be operational by mid 1999. 
Tritium concentrations, which are well below 
the DOE-DCG, will not be reduced by the new 
treatment system. There is currently no 
practical treatment technology for tritium for 
the dilute concentrations present in the RL WTF 
effluent. Investigation and cleanup, if required, 
are conducted through the ER Project, and 
interim controls (sediment traps) have been 
implemented to control movement of 
contaminants off the site. 
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Stormwater Effluents 

In 1995 there were eight NPDES General 
Permits ' for LANL stormwater discharges 
(LANL 1996i): one permit i~ ~or LANL 
industrial activities; one permtt IS for the 
remediation of an environmental restoration site 
off of DOE property; and the other six permits 
are for construction activities disturbing more 
than 5 acres (2 hectares). As conditions of the 
General Permit, UC must develop and 
implement Stormwater Pollution Prev:en~on 
Plans (SWPPs) and conduct m_omton~g 
activities (LANL 1996i). In 1993, 76 mdustnal 
facilities were identified that required SWPPs. 
There were 14 SWPPs developed and 
implemented in 1994 to cover _the_s~ 76 
facilities. In addition, several mdtvtdual 
SWPPS were developed to address specific 
solid waste management units (SWMUs) and 
PRSs. LANL plans in 1999 to consolidate all 
the SWPPs into approximately 24 plans that will 
address all the 76 industrial facilities, as well as 
all the SWMUs. 

UC monitors stormwater at TA-54, Areas Gand 
J and TA-50 as a requirement of the LANL 
NPDES general stormwater permit. Twenty
nine locations in 8 watersheds were sampled a 
total of 55 times between August 1991 and 
August 1995. 

The largest amount of monitoring occurs in the 
Pajarito Canyon watershed where the 
stormwater from TA-54 drains. It is difficult to 
obtain stormwater samples repeatedly from the 
same location due to the inherently sporadic 
nature of storm water. Therefore, it is difficult to 
identify trends in the stormwater quality or to 
perform confirmatory analyses. This problem 
should be corrected in the future by usmg U.S. 
Geological Survey (USGS) stream gage stations 
as consistent monitoring points and increasing 
the number of overall stormwater samples that 
are collected (PC 1997c). Also beginning 1996, 
environmental surveillance runoff samples were 
collected using automated samplers. The 
samplers are actuated when a significant 
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precipitation event causes flow in a drainage 
crossing LANL boundaries. 

4.3.1.4 Sediments 

Sediments occur along most segments ofLANL 
canyons as narrow bands of canyon-bottom 
deposits that can be transported by surface water 
during runoff events or by LANL outfall 
effiuent flows. The 12 watersheds that cross 
LANL boundaries are watersheds B through M 
(Figure 4.3.1-1) and vary in thei~ drainage a~ea, 
peak flow volumes, and sedtment-carrymg 
capacity. Nearly every on-site~~- draina~e 
has historically received LANL hqmd mdustnal 
or sanitary effiuents that contribute to the flow 
and water quality characteristics in the drainage 
area. As LANL effiuents move downstream, 
some of the metals and radionuclides from 
LANL outfalls bind (or adsorb) to the 
sediments. 

Sediment Monitoring 

Samples of sediment are collected in the LANL 
region for DOE and NMED to monitor the 
environmental effects of LANL operations and 
activities on the environment. Sediment 
samples are analyzed for the presence of 
radionuclides, metals, and organics as a part of 
the LANL Environmental Surveillance and 
Compliance Program (described on page 4-1) 
(DOE Order 5400.1). Sediment samples are 
collected from off-site (regional and perimeter) 
and on-site locations (Figures 4.3.1.1-1 and 
4.3.1.4-1). The locations at which sediment 
samples are collected may vary from year to 
year. Figure 4.3.1.4-1 shows locations where 
sediment samples were collected in 1995. 
Sediment samples are also collected at the 
Pueblo of San Ildefonso. Representatives of the 
Pueblo of San Ildefonso or U.S. Bureau of 
Indian Affairs may monitor or collect splits 
when LANL sediment samples are collected. 
NMED recently performed comparisons of 
LANL and NMED sediment and soil data. The 
statistical analysis of soils and sediments, which 
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FIGURE 4.3.1.4-l.-On-Site and Off-Site Perimeter Sediment Sampling Locations. 
(Note: Perimeter stations are located within 2.5 miles [4 kilometers] ofLANL.) 
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included radionuclides (i.e., plutonium, 
uranium, cesium, gross alpha) and metals (i.e., 
lead, beryllium, arsenic), compared favorably, 
and for the majority of samples there was no 
statistically significant difference (PC 1997g). 

Sediment Quality 

Sediments in the LANL region naturally contain 
minerals and metals, and may also contain 
radionuclides from worldwide fallout. Nuclear 
weapon atmospheric testing (Klement 1965) 
and the re-entry and bum-up of satellites 
(Perkins and Thomas 1980) containing 
plutonium power sources have resulted in 
worldwide fallout of strontium-90; cesium-137; 
and plutonium-238, -239, and -240. Therefore, 
these radionuclides can be found in sediments in 
very small but measurable concentrations. 

There are no standards for radionuclides or 
metals in sediments; therefore, regional 
comparison levels were developed for the 
purposes of the SWEIS. These comparison 
levels were established by taking the average of 
1990 to 1994 existing data for the following six 
stations: Chamita, Embudo, Otowi, Los 
Alamos Reservoir, Jemez, and Bernalillo 
(Figure 4.3.1.1-1). These locations were 
selected to provide a broad overall coverage for 
comparison purposes in the LANL region. 
These values may differ from background 
values used in various remedial action cleanups. 
Background values used for remedial action 
cleanup are based on the local geologic 
formation in the area being remediated. 
Because the SWEIS covers a very large area, 
these six locations were used instead and are 
within the accuracy necessary for providing 
relative useful information for the SWEIS. 

Sediment samples from individual LANL 
locations are analyzed every 3 years for organic 
contaminants (PC 1996h). It should be noted 
that sediment samples were not collected from 
the Barrancas watershed from 1990 through 
1994, and there are no sediment sampling data 
for organics for 1991 and 1992 (LANL 1993b 
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and LANL 1994b). In 1993 LANL's 
Environmental Surveillance and Compliance 
Program started analyzing sediments for 
volatile organic compounds (VOCs ), 
semivolatile organic compounds (SVOCs), and 
polychlorinated biphenyls (PCBs). Starting in 
1995, selected sediment samples were also 
analyzed for high explosives (HE) residues. In 
1996, sediment samples were analyzed for 
VOCs, SVOCs, PCBs, and HE residues from 
about one-sixth of the regional and local stations 
(approximately 75 stations). The analytical 
results showed that there were no VOC, SVOC, 
PCBs or HE residues detected in any of the 
sediment samples collected during 1996 
(LANL 1997c). Details on contaminants in 
sediments can be found in the annual LANL 
Environmental Surveillance and Compliance 
Reports. Summary sediment data tables derived 
from the 1991 to 1996 LANL Environmental 
Surveillance and Compliance Reports are 
presented in volume III, appendix C 
(Tables C-4 and C-5). To provide a general 
understanding of the contaminants in sediments, 
additional information is presented below. 

• Samples from all sediment sampling 
locations for the period 1990 to 1994 
exceeded the regional comparison value for 
at least one metal. Most of the metals that 
were above the regional comparison value 
occur naturally in the environment as a 
constituent of the sediments. The exception 
may be a 1994 sediment sample from Los 
Alamos Canyon, which contained 
68 milligrams per gram selenium. The 
regional comparison value for selenium is 
0.2 micrograms per gram. The source of 
this contaminant is unknown 
(LANL 1996e ). 

• The regional comparison levels for at least 
one radionuclide were exceeded at nearly 
all sediment sampling locations in the 
sediment monitoring network for the period 
1990 to 1994. Plutonium-239 and -240 
(regional comparison level of 
0.003 picocuries per gram) have been 



detected in sediments at 11.8 picocuries per 
gram in Acid Canyon, at 9.71 picocuries 
per gram in Pueblo Canyon, and at 
0.329 picocuries per gram in Los Alamos 
Canyon). The source of this contamination 
is believed to be historic releases from 
LANL operations that occurred in Acid 
Canyon (a tributary to Pueblo Canyon) 
from 1945 to 1952. Natural stream 
processes have moved the contaminated 
materials out of Acid Canyon, down 
through Pueblo Canyon, and into lower Los 
Alamos Canyon to the Rio Grande 
(Graf 1995). This natural pathway crosses 
down-slope of San lldefonso lands and 
meets the Rio Grande down-gradient from a 
nearby San lldefonso well field. 

Values of plutonium-239 and -240 at 
monitoring stations downstream at TA-50 and 
upstream of the sediment traps in Mortandad 
Canyon are above regional comparison levels. 
However, values of plutonium at monitoring 
stations downstream of the sediment traps and 
upstream of the Pueblo of San lldefonso 
boundary are at or near atmospheric fallout 
levels. These results suggest that there has been 
little or no transport of plutonium from TA-50 
below the sediment traps in Mortandad Canyon 
(LANL 1997c). 

The distribution of plutonium-contaminated 
sediments is a result of several factors that 
control the ability of the stream to trap 
sediments. These factors include stream 
gradient, canyon width, the presence or lack of 
boulders, and vegetation. The locations, 
amounts, and likely sources of plutonium (in 
picocuries) that are found in the sediments of the 
Los Alamos region are illustrated m 
Figure 4.3.1.4-2. 

Off-Site Sediment Sampling 

A study that evaluated the deposition of 
plutonium in sediments in the northern portion 
of the Rio Grande estimated LANL contribution 
to the contamination (Graf 1993). The study 
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found that, when averaged over several decades, 
90 percent of the plutonium in the sediment 
moving into the northern Rio Grande system 
could be attributed to atmospheric fallout 
(Graf 1993). The remaining 10 percent of the 
plutonium in the sediments in the Rio Grande 
system can be attributed to releases from LANL 
operations. The sediment deposits along the 
Rio Grande between Otowi and Cochiti Lake 
are most likely to contain the plutonium that can 
be attributed to LANL operations (Graf 1993). 

DOE continues to monitor and characterize the 
movement of sediments across LANL and into 
the Rio Grande. The LANL ER Project is 
currently evaluating the extent of the 
contamination (and the associated risks) in the 
canyon sediments. These sediment studies have 
found that off-site transport of sediments with 
elevated plutonium-239 and -240 levels has 
taken place. The study found the following: 

• For sediments collected at Cochiti Lake 
during the period of 1982 through 1988, the 
mean plutonium-239 and -240 
concentration was 0.189 picocuries per 
gram, compared to a mean plutonium-239 
and -240 value of0.0081 picocuries per 
gram that was found in sediments from a 
background monitoring station at Abiquiu 
Reservoir (Graf 1993). 

• For sediments collected at Embudo Station 
during the period of 197 4 to 1986, the mean 
plutonium-239 and -240 value was 
0.0033 picocuries per gram, and at Cochiti 
Lake was 0.0092 picocuries per gram 
(Graf 1993). 

Sediment samples have also been collected at 
the Pueblo of San Ildefonso and analyzed for 
radionuclides and trace metals. Tritium and 
plutonium-238, -239, and -240 were found at 
levels above regional comparison level at 
sampling locations. The plutonium-239 and 
plutonium-240 values were obtained at the 
boundary of Pueblo land with LANL. 
Strontium-90, cesium-137, total uramum, 
americium-241, gross alpha, gross beta, and 
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gross gamma were not found to be elevated 
above the regional comparison levels for 
sediment sampling stations located in 
Mortandad Canyon or on Pueblo land. The 
levels of radionuclides found in sediment 
samples from Bayo and Sandia Canyons on San 
lldefonso Pueblo land were found to be at or 
below the regional comparison levels. Trace 
metals were all found to be within the range 
expected for natural background geologic 
materials (LANL 1996i). 

4.3.1.5 Surface Water Quality 

Analysis of LANL surface water sampling data 
indicates that LANL operations have affected 
the surface water within LANL boundaries. 
Data from the Environmental Surveillance and 
Compliance Program indicate that the greatest 
effects to surface water are attributable to 
historic LANL activities and radiological 
releases that occurred in Acid, Pueblo, Los 
Alamos, and Mortandad Canyons. Historical 
activities and releases that have contributed to 
the contamination in these canyons include: 

• Nuclear materials research activities that 
occurred during the Manhattan Project 

• An industrial liquid waste treatment plant, 
operated from 1952 to 1986, at TA-21 

• Discharges from former TA-45 (operated 
from 1951 to 1964) 

• Discharges from the Los Alamos Neutron 
Science Center (LANSCE) sanitary sewage 
lagoon system 

• Discharges from the RLWTF 
• NPDES-permitted effiuent discharges 

(LANL 1996i) 

Details on surface water quality can be found in 
the annual LANL Environmental Surveillance 
and Compliance Reports. Summary water 
quality data tables derived from the 1991 to 
1996 LANL Environmental Surveillance and 
Compliance Reports are presented in 
volume ill, appendix C (Tables C-2 and C-3). 

Affected Environment 

However, in order to provide a general 
understanding of the surface water quality at 
LANL, information from the 1996 
Environmental Surveillance and Compliance 
Report is summarized in the following text. 
This information is, in most cases, consistent 
with past findings (LANL 1997c). 

In 1996, the radiochemical analyses results for 
surface water samples were below DOE-DCGs 
for the public, and the majority of the results 
were near or below the detection limits of the 
analytical methods used and also were below 
DOE-DCGs for drinking water systems (except 
for samples from Mortandad Canyon). This was 
consistent with past findings. Long-term trends 
in the activity of tritium and total plutonium in 
surface water in Mortandad Canyon are 
depicted in Figure 4.3.1.5-1. These 
measurements were made from samples 
collected a short distance downstream of the 
TA-50 effiuent discharge into Mortandad 
Canyon. 

The measurements m waters from areas 
receiving effluents show the effects of these 
effluents; however, none of the results exceeded 
standards except for some pH measurements 
above 8.5. EPA drinking standards are only 
directly applicable to a public water supply. In 
particular, they would only apply to the supply 
wells in the main aquifer, which are the source 
of the Los Alamos water supply. EPA drinking 
water standards are useful for comparison 
purposes. Aluminum, iron, and manganese 
concentrations exceeded EPA secondary 
drinking water standards at most locations. The 
results reflect the presence of suspended solids 
in the water samples. Because the metals 
analyses are performed on unfiltered water 
samples, the results are influenced by naturally 
occurring metals (e.g., aluminum, iron, and 
manganese) that comprise the suspended solids. 
In 1996, barium and silver concentrations were 
within the NMWQCC groundwater limits. In 
1996, mercury was not observed above the 
detection limit (0.2 microgram per liter) at any 
location, with the exception of a measurement 
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FIGURE 4.3.1.5-l.-Tritium and Plutonium Activity at Mortandad Canyon at Gaging Station 1. a 

a This figure shows long-term trends of the activity of tritium and total plutonium in surface water in Mortandad 
Canyon. These measurements were made on samples collected at the station GS-1 atMortandad, which is a short 
distance downstream of theTA-50 effluent discharge into Mortandad Canyon. Samples collected before 1996 
were preserved in the field and filtered through a 0.45-micron filter in the laboratory. The 1996 measurements 
represented the total (unfiltered) activity. Plutonium values for 1962 to 1%6 are for plutonium-239 and 
plutonium-240 only. Plutonium-238 was not recorded for those years. If more than one sample is collected in a 
year, the average value for the year is plotted. The DOE-DCG for the public for tritium is 2 x 106 picocuries per 
liter, for plutonium-238 it is 40 picocuries per liter, and for plutonium-239 and plutonium-240 it is 30 picocuries 
per liter. This figure shows the total plutonium values (LANL 1997c). 

of 0.3 microgram per liter for one of two 
measurements in DP Canyon. The other 
measurement found the concentration to be 
below the detection limit. Selenium values 
exceeded the New Mexico Wildlife Habit 
Stream Standard (2 micrograms per liter) at 
numerous locations around LANL. The highest 
selenium value (18 micrograms per liter) was 
reported below the Bayo Wastewater Treatment 
Plant Facility discharge. Low levels of HE were 
detected at Water Canyon, Beta, and Frijoles 
Canyons near the BNM headquarters. 

4.3.1.6 Floodplains 

DOE has delineated all 1 00-year floodplain 
elevations within LANL boundaries m 
accordance with requirements presented in 
RCRA (40 CFR 270.14[b]) and Executive 
Order 11988-Floodplain Management 
(McLin 1992). There are a number of structures 

4-68 

within the 1 00-year floodplain. Most may be 
characterized as small storage buildings, guard 
stations, well heads, water treatment stations, 
and some light laboratory buildings. There are 
no waste management facilities in the 1 00-year 
floodplain. Some facilities are characterized as 
moderate hazard due to the presence of sealed 
sources or x-ray equipment, but most are low 
hazard or with no hazard designation. The 
Solution High-Energy Burst Assembly 
(SHEBA) Building at TA-18 is within the 
1 00-year floodplain, but the assembly is located 
there only during an experiment. 

The 500-year flood plain has been designated 
only for Los Alamos Canyon. The Omega West 
reactor (inactive) is located with this floodplain, 
but was reclassified as a low hazard radiological 
facility. The remainder ofthe structures are of 
the type described for the 1 00-year floodplain. 
Overall, most laboratory development is on 



mesa tops, and development within canyons is 
light. 

4.3.2 Groundwater Resources 

The nature and extent of groundwater bodies in 
this region have not been fully characterized. 
The LANL Hydrogeologic W orkplan 
(LANL 1998b) proposes the installation ?f n_ew 
wells that will provide further charactenzatwn 
(section 4.3.2.3). Current data indicate that 
groundwater bodies occur near the surfac_e of 
the Earth in the canyon bottom alluviUm, 
perched at deeper levels (intermediate perched 
groundwater), and at deeper levels in the main 
aquifer (Purtymun 1995). Data about the 
groundwater resources, including sprin~s a~d 
groundwater quality, will be presented m thts 
subsection. 

Alluvial groundwater bodies within LANL 
boundaries have been primarily characterized 
by drilling wells in locations where impacts 
from LANL operations are most likely to occur. 
Generally, only wells in Mortandad, L~s 
Alamos, Pueblo, and Pajarito Canyons and m 
Canada del Buey indicate the continually 
saturated alluvial groundwater bodies 
(Purtymun 1995). More information on the 
canyon-bottom alluvium and groundwater 
bodies for Mortandad, Los Alamos, Pueblo, and 
Pajarito Canyons and for Canada del Buey is 
presented in Table 4.3-1. 

Intermediate perched groundwater bodies of 
limited extent occur beneath the alluvium in 
portions of Pueblo, Los Alamos, and Sandia 
Canyons; in volcanic rocks on the sides of the 
Jemez Mountains to the west ofLANL; and on 
the western portion of the Paj arito Plateau 
(LANL 1996i, LANL 1993a, and 
Purtymun 1995). Undiscovered intermediate 
perched groundwater bodies may exist, as ~he 
drilling coverage for these groundwater bodtes 
has been relatively limited. The depth to 
perched water from the surface _ranges ~rom 
approximately 90 feet (27 meters) m the mtddle 
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of Pueblo Canyon to 450 feet (137 meters) in 
lower Sandia Canyon (LANL 1993a). 

The main aquifer is separated from alluvial ~nd 
intermediate perched zone groundwater bodtes 
by 350 to 620 feet (107 to 189 met~rs) of 
unsaturated volcanic tuff and sedtments 
(Purtymun 1995). Recharge of the main aq~ifer 
is not fully understood nor characte?z~d. 
Recent investigations suggest that the maJonty 
of water pumped to date has been from storage, 
with minimal recharge of the main aquifer 
(Rogers et al. 1996). Groundwater in the main 
aquifer to the west of the Rio Grande generally 
flows from the northwest to the southeast 
toward the Rio Grande. Groundwater in the 
main aquifer to the east of the Rio Grande 
generally flows westward from the Sangre de 
Cristo Mountains toward the Rio Grande. 
Groundwater flowing from these opposite 
directions converges in the approximate vicinity 
of the Rio Grande, then flows southwest. 

As a result, shallow groundwater in the main 
aquifer does not flow across the Rio Grande 
from either side (Frenzel 1995). Groundwater 
may flow beneath the Rio Grande deeper in the 
basin, but conditions at lower depths have not 
been characterized. 

Springs in the LANL area flow from alluv_ial 
and intermediate perched groundwater bodtes 
and the main aquifer (Figure 4.3.2-1). Springs 
can be found in Guaje, Pueblo, Los Alamos, 
Pajarito, Frijoles, and White Rock Canyon 
watersheds (LANL 1996i). Information 
regarding these springs is presented below. 

• 

• 

The Water Canyon Gallery was previously 
a source of potable water for LANL. Since 
1989, Water Canyon Gallery has not been 
used as a potable water supply due to the 
high sediment content of its water 
(Purtymun et al. 1995). 
Contaminants that appear to be from LANL 
NPDES-permitted discharges at TA-16 
have been detected in the recently 
discovered springs in Pajarito and Water 
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FIGURE 4.3.2-l.-Springs in the LANL Area. 
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Canyon watersheds, indicating a 
hydrogeological connection. However, the 
source of these springs has not been 
determined. 

• Twenty-seven springs discharge from the 
main aquifer into White Rock Canyon. 
White Rock Canyon springs and main 
aquifer discharges contribute an estimated 
6 to 7 cubic feet (0.17 to 0.20 cubic meters) 
per second to the Rio Grande 
(LANL 1993a). 

4.3.2.1 Groundwater Monitoring 

Groundwater monitoring is conducted within 
and near LANL. One of the objectives of 
LANL's groundwater monitoring program is to 
provide indications of the potential for human 
and environmental exposure from contaminated 
groundwater sources. Groundwater may 
accumulate contaminants from discharges to 
surface water or from leakage of liquid effluent 
storage systems. Though hydrogeologic 
conditions around LANL greatly protect the 
main aquifer from near-surface activities, 
groundwater monitoring is conducted to detect 
any threats to the resource. Groundwater 
monitoring and protection requirements are 
included in DOE Order 5400.1, General 
Environmental Protection Program. The order 
requires LANL to prepare a Groundwater 
Protection Management Program Plan 
(GWPMPP) and to implement the program 
outlined by that plan. The plan also requires 
development of a groundwater monitoring plan. 
The groundwater monitoring plan identifies all 
DOE requirements and regulations applicable to 
groundwater protection and includes strategies 
for sampling, analysis, and data management. 
LANL' s GWPMPP was approved by DOE on 
March 15, 1996 (LANL 1996f). 

DOE Order 5400.1 requires that groundwater 
monitoring needs be determined by site-specific 
characteristics and, where appropriate, that 
groundwater monitoring programs be 
designated and implemented in accordance with 
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RCRA regulations. The section also requires 
that monitoring for radionuclides be in 
accordance with DOE Order 5400.5, Radiation 
Protection of the Public and the Environment. 

In addition to DOE Order 5400.1, Module VITI 
of the LANL RCRA permit requires LANL to 
collect information to supplement and verify 
existing information on the environmental 
setting at the facility and collect analytical data 
on groundwater contamination. Under Task III, 
LANL is required to conduct a program to 
evaluate hydrogeological conditions and is 
required to conduct a groundwater investigation 
to characterize any plumes of contamination at 
the facility. 

In 1995, the NMED requested DOE develop a 
comprehensive groundwater monitoring 
program plan that addresses both site-specific 
and LANL-wide groundwater monitoring 
objectives. This was in part satisfied with 
submittal of the GWPMPP. In August 1995, 
NMED requested a Hydrogeologic Workplan. 
This workplan was submitted to NMED for 
review in December 1996. The Hydrogeologic 
Workplan was approved by NMED on March 
25, 1998, and finalized on May 22, 1998 
(LANL 1998b ). 

Through the LANL Environmental Surveillance 
and Compliance Program, samples are collected 
annually from alluvial groundwater, 
intermediate perched groundwater, main aquifer 
test and supply wells, and springs. Module VITI 
of LANL RCRA permit specifically requires 
monitoring of the canyon alluvial groundwater 
system in Pueblo, Los Alamos, Sandia, 
Mortandad, Potrillo, Fence (a tributary 
of Potrillo), and Water Canyons. 
Figures 4.3.2.1-1 and 4.3.2.1-2 show 
groundwater sampling locations for (1) alluvial 
and intermediate observation wells and 
(2) springs and deep wells, respectively. 
Groundwater samples are analyzed annually to 
evaluate compliance with applicable standards 
for radionuclides, water quality chemistry 
parameters, and metals. One-third of the 
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groundwater samples collected from the well 
and spring locations are analyzed for organic 
compounds annually, with the samples from all 
locations analyzed for organics at least once 
every 3 years. The quality of water in the 
regional aquifer is tested at various locations. 
There are 8 deep test wells and 14 supply wells 
that belong to DOE. There also are several 
regional aquifer wells near the Rio Grande that 
do not belong to DOE. These wells are on San 
lldefonso Pueblo land and are sampled under 
the Memorandum of Understanding (MOU) 
between the U.S. Bureau of Indian Affairs and 
DOE. In addition, there are many springs along 
the Rio Grande that are sampled. Since 1987, 
groundwater has been sampled annually from 
13 wells and 4 springs on Pueblo of San 
lldefonso land in accordance with the MOU 
(BIA 1987). 

4.3.2.2 Groundwater Quality 

Groundwater Quality Standards 

There are numerous federal, state and DOE 
requirements related to groundwater protection 
and management. The State of New Mexico 
protects groundwater via NMWQCC 
regulations, which address liquid discharges 
onto or below ground surface. Under these 
regulations, a groundwater discharge plan must 
be submitted to and approved by the NMED for 
a discharging facility. Subsequent discharges 
must be consistent with the terms and conditions 
of the discharge plan. In 1996, LANL had three 
Groundwater Discharge Plans in effect. The 
NMWQCC regulations were significantly 
expanded in 1995 with the adoption of 
comprehensive abatement regulations. The 
purpose of these regulations is to abate surface 
and subsurface contamination for designated or 
future uses. Of particular importance to DOE is 
the contamination that may be present in the 
main aquifer. 

Concentrations of radionuclides m 
environmental water samples from the mam 
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aquifer, the alluvial perched water in the 
canyons, and the intermediate depth perched 
systems, whether collected within the LANL 
boundaries or off the site, may be evaluated by 
comparison with DCGs for ingested water 
calculated from DOE's public dose limits. 
Concentrations of radioactivity in samples of 
water supply wells completed in the Los 
Alamos main aquifer are also compared to the 
NMED, New Mexico Environmental 
Improvement Board (NMEffi), and EPA safe 
drinking water standards or to the DOE-DCGs 
applicable to radioactivity in DOE drinking 
water systems, which are more restrictive in a 
few cases. EPA has given NMED authority to 
administer and enforce federal drinking water 
regulations and standards in New Mexico. 

EPA drinking water standards are only directly 
applicable to a public water supply. In 
particular they would only apply to the supply 
wells in the main aquifer that are the source of 
the Los Alamos public water supply. EPA 
drinking water standards may be useful for 
comparison purposes in some cases. For 
example, because LANL shallow alluvial 
groundwater is not a source of municipal or 
industrial water but may feed surface water 
springs and seeps used by livestock and 
wildlife, shallow alluvial groundwater must 
meet the Standards for Groundwater or 
Livestock and Wildlife Watering established by 
the NMWQCC. However, for many elements 
there are no established livestock and wildlife 
standards. When this is the case, although 
generally much more conservative than the 
livestock and wildlife standards, EPA drinking 
water standards are used herein for comparison 
purposes. 

Alluvial and Perched Water Quality 

Data derived from groundwater samples taken 
from test wells indicate that LANL operations 
and activities have influenced some of the 
alluvial and intermediate perched zone 
groundwater quality in the LANL region. 
Primary LANL sources of contamination 



include historic discharges of treated and 
untreated wastes, discharges from the RL WTF 
(Mortandad Canyon) and leaks from the Omega 
West Reactor (Los Alamos Canyon). Other 
sources of contamination are from past and 
present LAC sanitary treatment plant releases 
(Pueblo Canyon). Details on alluvial and 
perched water quality can be found in the annual 
LANL Environmental Surveillance and 
Compliance Reports. Summary alluvial and 
perched water quality data tables derived from 
the 1991 to 1996 LANL Environmental 
Surveillance and Compliance Reports are 
presented in volume Ill, appendix C 
(Tables C-6 and C-7). However, in order to 
provide a general understanding of the alluvial 
and perched water quality at LANL, 
information from the 1990 to 1994 
Environmental Surveillance Reports are 
summarized in the following text. 

• EPA Safe Drinking Water Act (SDWA) 
(40 CFR 141) standard for strontium-90 
(8 picocuries per liter) was exceeded in at 
least 50 percent of the alluvial groundwater 
samples collected from Los Alamos and 
Mortandad Canyons from 1990 through 
1994, and EPA SDWA standard for tritium 
(20 nanocuries per liter) was exceeded in 20 
of22 ofthe alluvial groundwater samples 
collected in Mortandad Canyon during this 
same period. The more applicable New 
Mexico livestock and wildlife standard for 
tritium is the same as the SDWA standard 
of 20 nanocuries per liter and there are no 
livestock and wildlife comparison values 
for strontium-90. Standards for 
americium-241, cesium-137, plutonium-
238 and plutonium-239, and nitrates also 
were exceeded during the period 1990 
through 1994 in Mortandad Canyon. 

• Standards for some water quality 
parameters and metals were exceeded in 
samples from the alluvial groundwater in 
Pueblo and Pajarito Canyons and Canada 
del Buey from 1990 through 1994. These 
water quality parameters and metals occur 
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naturally in the groundwater system within 
the LANL region and are also released 
through some ofLANL's NPDES-permitted 
discharges (LANL 1994b, LANL 1995f, 
and LANL 1996e). 

• Tritium and nitrates were detected in 
samples collected from the intermediate 
perched groundwater in Pueblo and Los 
Alamos Canyons. The levels of tritium 
detected were below the EPA standard of 
20 nanocuries per liter, but nitrate as 
nitrogen concentrations exceeded the EPA 
standard of 10 milligrams per liter in all 
samples taken in 1994 from the two wells in 
the Pueblo and Los Alamos Canyon 
watersheds and Basalt Spring. The nitrate 
concentrations in these wells ranged from 
less than 0.04 to 19.4 milligrams per liter 
(LANL 1994b, LANL 1995f, and 
LANL 1996e). 

• HE, VOCs, and nitrates were found in 
samples collected from the recently 
discovered springs in Pajarito Canyon 
watershed. VOCs (tetrachloromethane) 
were detected at 15 micrograms per liter, 
which is above the EPA SDWA standard of 
5 micrograms per liter. High explosives 
(Hexahydron-1,3,5-trinitron-1,3,5-triazine) 
were detected in samples at 
100 micrograms per liter (EPA standard is 
0.61 micrograms per liter) and nitrates 
(2-amino-[2,4 ]-6-dinitrotoluene) were 
detected at 3.31 micrograms per liter, which 
is above the EPA standard of 
0.99 micrograms per liter (Yanicak 1996). 
The water quality in these springs may 
improve as a result of the new LANL 
industrial wastewater treatment plants 
coming on line in TA-16 in 1997 and a 
reduction of effluent volume from the 
NPDES-permitted outfalls 
(Purtymun 1995). 

Although groundwater data have been collected 
and will continue to be collected as a part of the 
Environmental Surveillance and Compliance 
Program, many questions remain regarding 
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where groundwater occurs, groundwater 
quality, and potential contaminant migration 
(section 4.3.2.3). 

Main Aquifer Water Quality 

As a part of the Environmental Surveillance and 
Compliance Program, samples are collected 
from main aquifer test wells to ensure the 
quality of this groundwater body that provides 
the drinking water for LAC, LANL, and BNM. 
SDW A standards for all radionuclides were met 
in all samples taken from the main aquifer from 
1990 through 1994. However, trace amounts of 
tritium, plutonium-239 and plutonium-240, 
americium-241, and strontium-90 have been 
detected in samples collected from the main 
aquifer. The presence of plutonium-239 and 
plutonium-240, americium-241, and 
strontium-90 has not been duplicated in 
previous or subsequent samples (section 
4.3.2.3). Radioactive and hazardous waste has 
been generated and disposed at LANL since 
LANL's inception in 1943. LANL materials 
disposal areas and the PRSs identified by the ER 
Project (chapter 2, section 2.1.2.5) are potential 
sources of contamination. An additional 
possible source of groundwater contamination 
is the historic and current practice of 
discharging treated effiuents in canyons near the 
northern boundary ofLANL. While all canyons 
have received some industrial and sanitary 
discharges, Los Alamos, Sandia, Mortandad, 
and Pueblo Canyons are particular areas of 
concern because of the NPDES outfalls that 
discharge into these canyons. Tritium was first 
detected using a special sensitive method at Los 
Alamos in 1992. This analytical method was 
more sensitive than the EPA method for 
drinking water compliance monitoring in use. 
The levels measured were less than 2 percent of 
EPA SDW A (Dale and Yanicak 1996, 
LANL 1994b, LANL 1995f, and LANL 1996e) 
(also see section 4.3.2.3). Radioactivity, 
sodium, and metals all occur naturally in 
groundwater, and the detected concentrations 
are similar to those observed elsewhere in the 
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Espanola Basin (LANL 1994b, LANL 1995f, 
LANL 1996e, and NMED 1995). 

Organic compounds have been detected in 
samples taken from main aquifer test wells at 
TA-49 (DT-5A, DT-10, and DT-9; 
Figure 4.3 .2.1-2). The largest detection was for 
pentachlorophenol from the TA-49 test well 
DT-9 (Figure 4.3.2-1) of 110 parts per billion. 
The EPA SDW A standard for 
pentachlorophenol is 1 part per billion. The 
sources of the contaminants detected in the 
TA-49 test wells are not known (LANL 1993b, 
LANL 1994b, LANL 1995f, LANL 1996e, and 
LANL 1996i). Test well DT-9 was retested in 
1996, and no organic compounds were detected. 
However, the LANL Hydrogeologic Workplan 
(LANL 1998b) proposes the installation of 
borehole R-27 to further characterize the source 
of these contaminants. The TA-49 test wells 
are approximately 2 miles (3.2 kilometers) away 
and cross-gradient of the nearest public water 
supply well (PM 2) (Figure 4.3.2.1-2), and no 
public supply wells exist down-gradient of the 
TA-49 test wells. Therefore, the presence of 
organic compounds in these samples does not 
suggest a danger to the existing public water 
supply (Purtymun 1995). 

The SDW A standard for nitrate (1 0 milligrams 
per liter) was exceeded in TW-1 in 1994 and 
1995 (23.0 milligrams per liter and 
12.9 milligrams per liter, respectively). This 
test well has shown nitrate levels in the range of 
about 5 to 25 milligrams per liter since early 
1980. The source of the nitrate could be 
infiltration from sewage treatment effiuent in 
Pueblo Canyon (LANL 1996i). 

Details on main aquifer water quality can be 
found in the annual LANL Environmental 
Surveillance and Compliance Reports. 
Summary main aquifer water quality data tables 
derived from the 1991 to 1996 LANL 
Environmental Surveillance and Compliance 
Reports are presented in volume Ill, appendix C 
(Table C-6 and C-7). 



4.3.2.3 Transport of Radio nuclides 
and Chemicals 

In the LANL region, uncertainties exist about 
the nature and extent of contaminant migration 
from alluvial groundwaters to deeper 
groundwaters (intermediate perched 
groundwaters or the main aquifer) and from 
intermediate perched groundwaters to the main 
aquifer (LANL 1993b, LANL 1994b, 
LANL 1995f, LANL 1996e, and LANL 1996i). 
The intermediate perched groundwater bodies 
beneath mid-Pueblo and lower Pueblo and Los 
Alamos Canyons are known to be hydraulically 
connected to surface water and alluvial 
groundwater in Pueblo Canyon. Therefore, 
groundwater movement from alluvial 
groundwater bodies to deeper intermediate 
perched groundwater bodies or the main aquifer 
may be a contaminant transport pathway m 
specific locations (LANL 1993a). 

Of all hydrogeologic settings at LANL, 
contaminant transport from dry mesa top 
material disposal areas (e.g., Area G where 
contaminated wastes are treated, stored, and 
disposed) through the rock matrix to the main 
aquifer potentially takes the longest time. 
Evaluation of existing data and modeling results 
indicates potential transport of some 
radionuclides requires thousands of years to 
reach the main aquifer, and many other 
radionuclides will decay completely before 
arrival (Birdsell et al. 1995 DOE 1995b 

' ' Rosenberg et al. 1993, and Devaurs 1989). 

The potential exists for contaminants to migrate 
more quickly from alluvial groundwater bodies 
through the rock matrix below to the main 
aquifer. Due to the hydrogeologic complexity 
of the LANL area, these pathways are not fully 
understood and may vary substantially from one 
hydrogeologic setting to another. Tritium in the 
main aquifer was first reported in the 1992 
LANL Environmental Surveillance Report. 
This is when several advanced techniques not 
commonly applied to groundwater samples 
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were first used. The levels measured were less 
than 2 percent of the EPA SDW A. 

Although the exact recharge mechanism(s) is 
not known, some additional possible transport 
pathways from those discussed previously could 
be: (1) contaminants infiltrating along well 
shafts or boreholes, (2) contaminants moving 
through the unsaturated (vadose) zone, and 
(3) contamination infiltrating areas of high fault 
or fracture density. The tritium detected in 
TW-3 and TW-8 in Los Alamos Canyon and 
Mortandad Canyon, respectively, suggests a 
continual presence of a small recharge 
contribution from the surface in the main 
aquifer from an unknown source. As mentioned 
previously, one of the possible transport 
pathways is along the well bore of inadequately 
constructed or inappropriately designed older 
wells. Many of the wells at LANL were 
constructed as early as the 1940's. Tritium has 
been detected in samples taken from 
observation wells LA-lA and Test Wells 
TW-1, TW-IA, TW-2, TW-2A, TW-4, and 
TW-8. In all of these cases, it is possible that 
tritiated waters from the surface have seeped 
along the well bore due to an inadequate seal. 
These wells, as well as borings and coreholes 
that might present a pathway for contamination, 
may need to be plugged and abandoned in 
accordance with the NMED and New Mexico 
State Engineers Office requirements to ensure 
that contaminant transport pathways to 
intermediate depth perched groundwater and the 
main aquifer are properly closed off 
(LANL 1996f). 

The primary solution to understanding the 
extent of the effects of LANL activities on the 
main aquifer is to obtain more site 
characterization information (1. tru t .e., cons c 
more monitoring wells). This new site 
characterization information should provide 
data for researchers to gam a better 
understanding of how contaminants are 
transported from discharge sites. Because of the 
many questions concerning the hydrogeologic 
characterization of the Pajarito Plateau, such as 
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the recharge mechanisms for the main aquifer 
and the lack of hydrologic detail, LANL 
personnel have prepared a Hydrogeologic 
Workplan that was approved by NMED in 
March 1998. The workplan proposes the 
installation of new wells to address these 
uncertamtles. Well placement and other 
characterization activities as presented in the 
proposed plan will focus on providing more 
information on the hydrogeologic and 
stratigraphic settings (specifically, vertical 
hydraulic gradients, saturated hydraulic 
conductivities, vertical stratification, depth and 
direction of groundwater flow, recharge to the 
main aquifer, and water quality in the main 
aquifer). The workplan also proposes the 
placement of additional wells between known 
contaminated sources and water supply wells in 
order to provide detection of approaching 
contaminants (LANL 1998b ). 

4.3.2.4 Public Water Supply 

DOE water supply system supplies potable 
water from the main aquifer to LANL, the Los 
Alamos townsite, the community of White Rock 
and BNM. Three well fields (Pajarito, Guaje, 
and Otowi) constitute the current DOE water 
supply system. Other than chlorine disinfection 
of the water supply, no other water treatment is 
required. 

DOE's water rights allow the withdrawal of 
about 5,540 acre feet or 1.8 billion gallons 
(6.83 billion liters) per year from the main 
aquifer (DOE 1995a). In addition, DOE has a 
contractual agreement for Rights to Water for 
1,200 acre feet or 0.39 billion gallons 
(1.48 billion liters) per year from the San Juan
Chama Transmountain Diversion Project of the 
U.S. Bureau of Reclamation (DOE 1995a). 
DOE obtained these Rights to Water in 1976 
based on a concern that future use would exceed 
DOE's water rights for the main aquifer. No 
infrastructure exists for conveyance of water 
from the San Juan-Chama to LAC. DOE has not 
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used and currently has no plans to use the San 
Juan-Chama Rights to Water (PC 1996c). 

For the period from 1947 through 1994, LAC's, 
BNM's, and LANL's combined water usage 
peaked at 96 percent of DOE water rights in 
1976. From 1990 through 1994, total water 
rights usage ranged from 81 percent in 1993 to 
91 percent in 1990. LANL's use has been 
approximately 500 million gallons (1.89 billion 
liters) per year since the late 1970's (PC 1996c). 
Additional information on drinking water 
supplies can be found in section 4.9, 
Socioeconomics. 

Historic water level measurements in main 
aquifer wells have indicated water level 
declines in the area due to pumping and natural 
discharges exceeding recharge and inflow. 
From 1947 through 1991, average water level 
declines in the four DOE supply well fields 
ranged from 24 to 76 feet (7 to 23 meters) 
(Purtymun 1995). Aquifer water level declines 
are shown pictorially, as in Figure 4.3.2.4-1; 
however, the water level declines are 
speculative. As expected, water level declines 
are most evident around water supply wells in 
the middle and northern part of Los Alamos 
County. Dashed contour lines on 
Figure 4.3.2.4-1 show declines on the order of 
100 feet in the areas around the Guaje water 
supply well field diminishing in all directions 
away from it. Since the Los Alamos well field 
has been almost shut down (i.e., with the 
exception of LA-5, which supplies San 
Ildefonso- Totavi), water levels are returning to 
near-normal levels toward the east in the 
vicinity of the Rio Grande (Purtymun et al. 
1995). 

Water storage calculations which were made 
(based on the USGS regional model 
[Frenzel1995]) for the total 5,600-foot 
(1,707-meter) thickness of the main aquifer 
indicate that approximately 21.8 trillion gallons 
(82,513 million cubic meters) of water are 
contained in the LANL region beneath the 
Pajarito Plateau (Frenzel1995). IfDOE used its 
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full water rights at a rate of 1,805 million 
gallons (6.83 million cubic meters) per year, this 
storage volume represents a 12,1 09-year supply. 
However, because water quality will generally 
worsen with increasing depth, the volume of 
water suitable for drinking may be less. 
Available data are insufficient for modeling 
water quality degradation with depth, but water 
supply wells screened as deep as 1,830 feet 
{558 meters) into the main aquifer indicate that 
water at that level would meet SDW A 
standards. By comparison, storage calculations 
based on annual use at DOE water rights rate 
indicate a water supply for 2,839 years for the 
upper 1,275 feet (389 meters) of the main 
aquifer and 4,453 years for the upper 2,000 feet 
(610 meters) of the main aquifer. 

A similar calculation for the water stored in the 
Espanola Basin (in which the main aquifer lies) 
indicates that 106 trillion gallons 
{401,210 billion liters) of water are stored in this 
aquifer. If the water rights of all major users 
(e.g., DOE, Santa Fe, and Espanola) were used 
at their capacity, the upper 1,275 feet 
{389 meters) of the Espanola Basin would be 
capable of supplying water for 2,982 years; and 
if the upper 2, 000 feet ( 610 meters) of the water 
in the Espanola Basin were used, the basin 
would be capable of supplying water to current 
users for 4,637 years (PC 1996a). The 
calculations, assumptions, and data used for the 
Espanola Basin and main aquifer storage 
analyses are presented m volume III, 
appendix A. 

Public Water Supply Quality 

The DOE public water supply system is 
monitored to ensure compliance with the 
SDW A. Samples are collected from wellheads, 
the water distribution system, and residential 
taps. An evaluation of public water supply 
quality data indicates that all constituents 
analyzed were in compliance with applicable 
standards, with the exception of bacteria, which 
exceeded SDWA standards in August 1993. 
The bacteria were observed in samples taken 
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from the distribution system for TA-33 and 
TA-39, which are both served by an 
infrequently used dead-end water main. The 
water was brought into compliance by flushing 
and disinfecting the water main. In response to 
this incident, LANL has increased minimum 
chlorination concentrations, sampling 
frequencies, and the frequency of flushing of 
dead-end water lines to prevent bacterial 
overgrowth (Dale and Yanicak 1995, 
LANL 1994b, LANL 1995f, LANL 1996e, 
LANL 1996i, and LANL 1993b). 

DOE also monitors the drinking water wells for 
a number of radionuclides in order to assess 
whether LANL operations impact the quality of 
water in the main aquifer. Sample results for the 
radionuclides, which do not have limits under 
SDWA are compared to DOE-DCGs. All 
sample results from 1990 through 1994 indicate 
that radionuclide concentrations are well below 
theDCGs. 

EPA has proposed standards for uranium 
(20 micrograms per liter) and radon 
{300 picocuries per liter) in groundwater 
(LANL 1995f). The movement of groundwater 
through uranium-rich rocks and sediments in 
the eastern portion of the Espanola Basin results 
in locally high concentrations of natural 
uranium and/or radon in the groundwater. 
During a study of residential wells in northern 
Santa Fe County, total uranium concentrations 
ranged from 0.1 to 930 micrograms per liter 
(PC 1997d). Analyses of water samples taken 
from the DOE water supply wells indicate that 
water from these wells exceed the proposed 
radon standard by 1.4 to 4.2 times 
(LANL 1995f). If the proposed EPA standard is 
adopted, treatment processes will need to be 
added to the DOE water supply system in order 
for the public water supply system for LAC to 
meet the radon standard. Uranium and radon in 
these wells is naturally occurring. 



4.3.2.5 Regional Groundwater 

In response to public and agency concerns about 
potential off-site groundwater contamination, 
data for the Buckman well fields and the 
Pueblos of San lldefonso, Santa Clara, Cochiti, 
and Jemez were evaluated. Evaluations of 
groundwater quality, flow directions, and 
supply indicate that the Pueblos of Santa Clara, 
Cochiti, and Jemez are located outside of the 
hydrogeologic influence ofLANL. Therefore, a 
baseline characterization of groundwater 
quality for these Pueblos is not included in this 
evaluation. 

Buckman Well Field 

The Buckman well field supplies approximately 
41 percent of the city of Santa Fe's municipal 
drinking water supply. The Buckman well field 
is located east ofLANL and the Rio Grande. An 
evaluation of NMED's Safe Drinking Water 
electronic database indicated that all samples 
collected were in compliance with the SDWA 
requirements for all constituents measured. 
Additionally, a joint study conducted by UC and 
NMED in 1990 found radionuclides in samples 
taken from the Buckman wells, nearby springs, 
and the Rio Grande to be below regulatory 
standards (Gallegos 1990 and Gunderson 1993). 

Pueblo of San Ddefonso Groundwater 
Quality 

During the period of 1990 through 1994, 
uranium was found in groundwater samples 
collected from 6 of the 18 Pueblo of San 
lldefonso wells at concentrations that exceed 
the proposed EPA SDW A standard 
(20 micrograms per liter), and ranged from less 
than 1.0 to 55 micrograms per liter. Three of the 
six wells are located east of the Rio Grande and 
three wells are located west of the Rio Grande. 

Affected Environment 

In May 1994, EPA sampled groundwater at all 
18 Pueblo of San lldefonso wells to investigate 
possible groundwater contamination and 
analyzed the samples for radionuclides. No 
plutonium or tritium was found in the 
groundwater. Uranium concentrations above 
background were detected in two of the wells. 
Based on uranium isotopic ratios in the samples, 
EPA stated, "These data indicate that the source 
of excess uranium present in these samples is 
probably natural" (EPA 1995). Regarding 
possible contamination of groundwater from 
LANL releases through surface water or 
sediments pathways, EPA made the following 
statement that was based on the uranium isotope 
ratios in surface water and sediment samples. 
"These data suggest that the elevated uranium 
concentrations are not a result of releases from 
the LANL operations and activities, but rather 
from a natural source that is different from that 
of the background samples. It is most likely 
from a geologic formation containing much 
higher than normal levels of uranium" 
(EPA 1995). 

In 1994, SDWA standard for nitrate was 
exceeded in three of the Pueblo of San lldefonso 
supply wells (LANL 1996e ). Potential sources 
of nitrates in Pueblo of San Ildefonso 
groundwater include agricultural fertilizers, 
septic tanks, and sewage treatment plant 
discharges. Existing data do not allow the 
source(s) of nitrates detected in a sample to be 
identified. Therefore, the source of the nitrates 
in Pueblo of San Ildefonso groundwater is 
unknown. Analyses performed as a part of the 
groundwater sampling program in 1994 and 
1995 did not find nitrate concentrations that 
exceeded the SWDA standard in the five main 
aquifer wells sampled on Pueblo of San 
Ildefonso land (Dale and Yanicak 1995). 
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4.4 AIR QUALITY AND CLIMATE 

This section describes the air quality for LANL 
and the surrounding areas. The discussion 
includes the climatology and meteorology of the 
region, descriptions of radiological and 
nonradiological air emissions from recent 
operations, and a characteriz~~ion of e~sting 
levels of air pollutants. Addtttonal detatl and 
information on the material in this section are 
presented in volume rn, appendix B. 

4.4.1 Climatology and Meteorology 

Los Alamos has a semi-arid, temperate 
mountain climate. This climate is characterized 
by seasonable, variable rainfall with 
precipitation ranging from 10 to 20 inches (25 to 
51 centimeters) per year. The climate of the Los 
Alamos townsite is not as dry (arid) as that part 
near the Rio Grande, which is arid continental 
(Nyhan et al. 1978). Meteorological conditions 
within Los Alamos are influenced by the 
elevation of the Pajarito Plateau. 
Climatological averages for atmospheric 
variables such as temperature, pressure, winds, 
and precipitation presented in this subsecti?n 
are based on observations made at the offictal 
Los Alamos meteorological weather station 
from 1961 to 1990. The current official weather 
station, which has five sample heights (36 feet, 
76 feet, 151 feet, 160 feet, and 302 feet 
[11 meters, 23 meters, 46 meters, 49 meters, 
and 92 meters]), is located at TA-6. Four other 
meteorological towers are also used by LANL. 
The locations of all five meteorological towers 
are shown on Figure 4.4.1-1 (LANL 1992a). 

Normal (30-year mean) minimum and 
maximum temperatures for the communities of 
Los Alamos and White Rock are presented in 
Figure 4.4.1-2. Temperatures in Los Alamos 
vary with altitude, averaging 5 degrees 
Fahrenheit eF) (3 degrees Celsius [0 C]) higher 
in and near the Rio Grande Valley, which is 
6,500 feet (1,981 meters) above sea level, and 
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5°F to l0°F (3°C to 5.5°C) lower in the Jemez 
Mountains, which are 8,500 to 10,000 feet 
(2,600 to 3,050 meters) above sea level. Los 
Alamos townsite temperatures have dropped as 
low as -l8°F (-28°C) and have reached as high 
as 95°F (35°C) (LANL 1992a). 

Normal (30-year mean) precipitation for the 
communities of Los Alamos and White Rock is 
presented in Figure 4. 4.1-3. The normal annual 
precipitation for Los Alamos from 1961 to 1990 
was approximately 19 inches (48 centimeters). 
Annual precipitation rates within the county 
decline toward the Rio Grande Valley, with the 
normal precipitation for White Rock at 
approximately 14 inches (34 centimeters). The 
Jemez Mountains receive over 25 inches 
(64 centimeters of precipitation) annually. The 
lowest recorded annual precipitation in Los 
Alamos townsite was 7 inches (17 centimeters) 
and the highest was 30 inches (1 meter) 
(LANL 1992a). 
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FIGURE 4.4.1-1.-LANL Meteorological Stations. 
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FIGURE 4.4.1-3.-Mean Precipitation for Los Alamos (1961 to 1990) 
and White Rock (1965 to 1990). 



Approximately 36 percent of the annual 
precipitation for Los Alamos County and LANL 
results from thundershowers that occur in July 
and August. Winter precipitation falls primarily 
as snow. Average annual snowfall is 
approximately 59 inches (150 centimeters), but 
can vary considerably from year to year. 
Annual snowfall ranges from a minimum of 
9 inches (24 centimeters) to a maximum of 
153 inches (389 centimeters). The single-storm 
snowfall record is 4 feet (122 centimeters) 
(LANL 1992a). 

4.4.1.1 Wind Conditions 

Meteorological wind conditions are important 
with regard to air dispersion. The direction and 
strength of the wind are pertinent to air quality 
analysis. Los Alamos County winds average 
7 miles per hour (3 meters per second). Wind 
speeds vary throughout the year, with the lowest 
wind speeds occurring in December and 
January. The highest winds occur in the spring 
(March through June) due to intense storms and 
cold fronts. The highest recorded wind in Los 
Alamos County was 77 miles per hour 
(34 meters per second). Surface winds often 
vary dramatically with the time of day, location, 
and elevation due to Los Alamos' complex 
terrain. Average wind direction and wind speed 
for the five measurement stations are plotted in 
wind roses and presented in Figure 4.4 .1.1-1. A 
wind rose is a vector representation of wind 
velocity and duration. It appears as a circle with 
lines extending from the center representing the 
direction from which the wind blows. The 
length of each spoke is proportional to the 
frequency at which the wind blows from the 
direction indicated. The frequency of calm 
winds (less than 1 mile per hour [0.5 meter per 
second]) is presented in the center of the wind 
rose. 

In addition to seasonal changes in wind 
conditions, surface winds often vary with the 
time of day. An up-slope air flow often 
develops over the Pajarito Plateau in the 
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morning hours. By noon, winds from the south 
usually prevail over the entire plateau. The 
prevalent nighttime flow ranges from the west
southwest to northwest over the western portion 
of the plateau. These nighttime winds result 
from cold air drainage off the Jemez Mountains 
and the Pajarito Plateau. 

Analyses of Los Alamos Canyon wind data 
indicate a difference between the atmospheric 
flow in the canyon and the atmospheric flow 
over the Pajarito Plateau. Cold air drainage 
flow is observed about 75 percent of the time 
during the night and continues for an hour or 
two after sunrise until an up-canyon flow forms. 
Nighttime canyon flows are predominantly 
weak drainage winds from the west. Because of 
the stability of these nighttime canyon flows and 
the relatively weak mesa winds, the 
development of rotors at night in the canyon is 
rare (LANL 1992a and LANL 1994b). This 
flow can develop into a turbulent longitudinal 
whirl or "rotor" that fills the canyon when the 
wind over the Pajarito Plateau has a strong 
cross-canyon component. 

The irregular and complex terrain and rough 
forest surfaces in Los Alamos and surrounding 
areas also affect atmospheric dispersion. The 
terrain and forests increase horizontal and 
vertical turbulence and dispersion. The 
dispersion generally decreases at lower 
elevations where the terrain becomes smoother 
and less vegetated. The canyons surrounding 
LANL channel the air flow, which also limits 
dispersion. Clear skies and light winds, typical 
of the summer season, enhance daytime vertical 
air dispersion, thus lowering the concentrations 
at breathing height. 

Light wind conditions under clear skies can 
create strong, shallow surface inversions that 
trap the air at lower elevations and severely 
restrict dispersion. These light wind conditions 
occur primarily during the autumn and winter 
months with intense surface air inversions 

' 
occasionally occurring during the winter. Air 
inversions are most severe during the night and 
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early morning. Overall dispersion is greater in 
the spring during strong winds. However, 
vertical dispersion is greatest during summer 
afternoons (LANL 1992a). Deep vertical 
mixing occurs in the summer afternoons, 
lowering concentrations at breathing height. 

4.4.1.2 Severe Weather 

Thunderstorms are common in Los Alamos 
County, with an average of 60 thunderstorms 
occurring in a year. Lightning can be frequent 
and intense. The average number of lightning
caused fires, for the years 1990 through 1994, in 
the 2,727 acres (1,104 hectares) ofBNM, is 12 
per year (BNM 1995). Because lightning can 
cause occasional power outages, lightning 
protection is an important design factor for most 
facilities at LANL and the surrounding area. 

Frequent hailstorms occur in Los Alamos 
County that can produce measurable hail 
accumulations on the ground. Typically, 
hailstones have diameters of approximately 
0.25 inch (0.63 centimeter) and do not cause 
heavy damage to property or plants. An 
extremely damaging hailstorm occurred in 1990 
when golf ball- and baseball-sized hail 
pummeled the White Rock area (LANL 1992a). 

Large-scale flooding is not common in New 
Mexico. There are no recorded instances of 
large-scale flooding in Los Alamos County. 
However, flash floods from heavy 
thunderstorms are possible in areas such as 
arroyos, canyons, and low-lying areas. For 
example, in 1991 a heavy downpour, combined 
with already saturated soil, caused flash 
flooding that washed out sewer lines in Pueblo 
Canyon, which is located between North Mesa 
and Los Alamos townsite. This incident caused 
extensive flooding of streets and basements in 
the Los Alamos townsite (LANL 1992a). 

No tornadoes are known to have touched the 
ground in the Los Alamos area. However, 
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funnel clouds have been observed in Santa Fe 
County (LANL 1992a). 

Remnants of hurricanes and tropical storms 
originating in the Gulf ofMexico and the Pacific 
Ocean occasionally reach New Mexico during 
the summer and autumn. These storms are weak 
by the time they reach northern New Mexico 
and do not produce strong winds. However, 
these storms can produce widespread, strong 
thunderstorms and heavy rains (LANL 1992a). 

4.4.2 Nonradiological Air Quality 

LANL operations can result in the release of 
nonradiological air pollutants that may affect 
the air quality of the surrounding area. 
Information regarding the applicable air quality 
standards and guidelines and existing 
nonradiological air quality will be presented in 
this section. 

4.4.2.1 Applicable Requirements 
and Guidelines 

The Clean Air Act (CAA) mandated that EPA 
establish National Ambient Air Quality 
Standards (NAAQS) for pollutants of 
nationwide concern. These pollutants, known 
as criteria pollutants, are carbon monoxide, 
sulfur dioxide, nitrogen dioxide ozone lead , , , 
and particulate matter. As of September 16, 
1997, in addition to the particulate matter (PM) 
equal to or less than 10 microns in aerodynamic 
diameter (PM10) NAAQS, a new NAAQS 
became effective for particulate matter equal to 
or less than 2.5 microns (2.5 micrometers) in 
aerodynamic diameter (PM25). These new 
standards will not require imposition of local 
area controls until 2005, and compliance 
determinations will not be required until 2008. 
The recently promulgated 8-hour 0.08 parts per 
million ozone standard now applies in those 
areas in which EPA has identified that the 
1-hour 0.12 parts per million ozone standard 
does not apply (63 FR 31014). Los Alamos 

4-87 



LANLSWEIS 

County has been identified by EPA as an area 
where the new 8-hour 0.08 parts per million 
standard now applies. A primary NAAQS has 
been established for carbon monoxide and both 
primary and secondary standards have been 
established for the remaining criteria pollutants. 
National primary air quality standards define 
levels of air quality judged necessary, with an 
adequate margin of safety, to protect public 
health. National secondary ambient air quality 
standards define levels of air quality judged 
necessary to protect public welfare from any 
known or anticipated adverse effects of a 
pollutant. There are only three nonattainment 
areas in New Mexico, and the area 
encompassing LANL and Los Alamos County 
is classified as an attainment area for all six 
criteria pollutants. 

The State of New Mexico has also established 
ambient air quality standards for carbon 
monoxide, sulfur dioxide, nitrogen dioxide, 
total suspended particulates (which is not 
PM10), hydrogen sulfide, and total reduced 
sulfur. Additionally, New Mexico established 
guidelines for toxic air pollutants. Toxic air 
pollutants are chemicals that are generally 
found in trace amounts in the atmosphere, but 
that can result in chronic health effects or 
increase the risk of cancer when they are present 
in amounts that exceed established occupational 
exposure limits. Because of the financial 
constraints and the unavailability of sufficient 
information on the effects of toxic air pollutants, 
New Mexico has yet to establish ambient 
standards for toxic chemicals. To approach this 
issue, New Mexico has developed guidelines 
that are used by the NMED for determining if a 
new or modified source emitting a toxic 
pollutant would be issued a permit (20 New 
Mexico Administrative Code [NMAC] 
2.72.402). Additionally, the EPA has 
established exposure levels for toxic air 
pollutants, which are known or suspected 
human carcinogens. 

Almost all operations at LANL were in 
existence before August 31, 1972. Therefore, 
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air quality permits were not required. Air 
quality permits were obtained from the State Air 
Quality Bureau for beryllium operations that 
were modified or constructed after August 31, 
1972. In accordance with Title V of the CAA, 
as amended, and 20 NMAC 2.72.402, UC and 
DOE submitted a CAA operating permit 
application to NMED in December 1995. The 
primary purpose of this permit program is to 
identify all state and federal air quality 
requirements applicable to LANL operations so 
that a single site-wide permit can be granted. 
Under this permit, UC would track pollutant 
emissions by reporting annual emissions, based 
on chemical purchase data, knowledge of 
operations, and suitable emission factors. 
NMED has conducted an initial review of this 
application and issued a Notice of 
Completeness, but has yet to issue an operating 
permit. 

The New Mexico ambient air pollutant 
guideline values were used to evaluate toxic air 
pollutants in the SWEIS. Additional 
information pertaining to applicable federal and 
state air quality regulations is presented in 
chapter 7. 

4.4.2.2 Sources of Nonradiological 
Emissions 

Criteria pollutants released from LANL 
operations are emitted primarily from 
combustion sources such as boilers, emergency 
generators, and motor vehicles. Table 4.4.2.2-1 
presents information regarding the major 
existing combustion sources that were analyzed 
for the SWEIS. Toxic air pollutant emissions 
from LANL activities are released primarily 
from laboratory, maintenance, and waste 
management operations. Unlike a production 
facility with well-defined operational processes 
and schedules, LANL is a research and 
development facility with great fluctuations in 
both the types of chemicals emitted and their 
emission rates. DOE has a program to review 
all new operations for their potential to emit 
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TABLE 4.4.2.2-l.-Combustion Sources at LANL 

MAJOR SOURCESa LOCATION FUEL POLLUTANTS OF INTEREST 

Steam Plant TA-3-22-1 Natw-al gas/oil #2 Nitrogen dioxide 
Sulfur dioxide 

PM10 
Total suspended particulates 

Steam Plant TA-21-257-1 Natw-al gas/oil #2 Nitrogen dioxide 
Sulfur dioxide 

PM10 
Total suspended particulates 

Boiler TA-16--4 Natural gas Nitrogen dioxide 

Boiler TA-16-5 Natural gas Nitrogen dioxide 

Boiler TA-16-6 Natw-al gas Nitrogen dioxide 

Boiler TA-16-13 Natural gas Nitrogen dioxide 

Asphalt Heater TA-3-73-2 Oil#2 Nitrogen dioxide 
Sulfur dioxide 

PM10 
Total suspended particulates 

Water Pump TA-54-1013 Natural gas Nitrogen dioxide 

PM10 =Particulate matter less than 10 microns in aerodynamic diameter 
a Emissions from the following smaller combustion sources were also considered: 

• 62 miscellaneous boilers at various technical areas (residential size); 
• 149 standby emergency generators (7 natural gas, 50 diesel, and 92 gasoline-fueled). 

toxic air pollutants. Because past reviews 
demonstrate that LANL' s toxic air pollutant 
emissions are below the state's permitting 
threshold limits, DOE is not required to monitor 
LANL' s toxic air pollutant emissions. 
However, air toxic estimates were made based 
on chemical use at LANL and assumed stack 
and building parameters as discussed in 
chapter 5, section 5.1.4.1. 

4.4.2.3 Existing Ambient Air 
Conditions 

Only a limited amount of monitoring of the 
ambient air has been performed for 
nonradiological air pollutants within the LANL 
region. NMED operated a DOE-owned ambient 
air quality monitoring station adjacent to BNM 
between 1990 and 1994 to record sulfur dioxide, 
nitrogen dioxide, ozone, and PM 10 levels 
(Table 4.4.2.3-1). LANL and NMED 

discontinued operation of this station in fiscal 
year 1995 because recorded values were well 
below applicable standards. New Mexico State 
had ambient air quality control standards for 
beryllium, which were repealed in 1995. To 
ensure thatLANL's beryllium emissions did not 
exceed those standards, ambient air monitoring 
of beryllium was performed at LANL from 
1989 to December 1995. This monitoring was 
performed at four on-site stations, four 
perimeter performed at four on-site stations, 
four perimeter stations, and one regional station. 
The recorded beryllium levels were low, and as 
a result, beryllium monitoring was discontinued 
after December 1995. 

4.4.3 Radiological Air Quality 

Individuals are continuously exposed to 
airborne radioactive materials. These materials 
come primarily from natural sources such as 
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TABLE 4.4.2.3-1.-Nonradiological Ambient Air Monitoring Results at TA-49 
(1991 Through 1994) 

AVERAGING 
NEW NAAQ SI'ANDARD 

CONTAMINANT TIME 
UNIT MEXICO 1991 1992 1993 1994 

SI'ANDARD PRIMARY SECONDARY 

Sulfur Dioxide Annual ppm 0.02 0.03 O.OOI 0.0005 0.002 O.OOI 

24 hours ppm O.IO O.I4 0.009 

3 hours ppm 0.05 

I hour ppm 0.008 0.009 0.006 0.011 

Nitrogen Dioxide Annual ppm o.os O.OS3 0.053 0.003 0.002 0.003 0.003 

24 hours ppm 0.10 0.006 

I hour ppm O.OI 0.02 0.027 0.013 

Ozone I hour ppm O.I2 O.I2 0.087 0.076 0.077 0.09 

PM10 Annual Jlg/m3 50 so 7 8 8 8 

24 hours Jlg/m3 ISO ISO IS 2I 30 29 
.. 

ppm = parts per milhon 
Jlg!m3 =micrograms per cubic meter 
PM10 =Particulate matter less than IO microns in aerodynamic diameter 
NAAQ =National Ambient Air Quality 
Sources: LANL I994b, LANL I99Sf, LANL I996e, and LANL I993b 

radium and its daughters, including radon. 
However, airborne radioactive materials can 
also be emitted by manmade operations. For 
example, in 1993 the average Los Alamos 
resident received a radiation dose of 
200 millirems from exposure to naturally 
occurring radon gas and a radiation dose of 
0.15 millirems from LANL nuclear operations 
(LANL 1995f). Descriptions of the radiation 
doses received by individuals within Los 
Alamos County from recent routine LANL 
operations are presented in this subsection. 

Some LANL operations may result in the 
release of radioactive materials to the air from 
point sources such as stacks or vents or from 
nonpoint (or area) sources such as the 
radioactive materials in contaminated soils. The 
concentration of radionuclides in point-source 
releases is continuously sampled or estimated 
based on knowledge of the materials used and 
the activities performed. Nonpoint-source 
emissions are directly monitored or sampled or 
estimated from airborne concentrations 
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outdoors. Radionuclide emissions from LANL 
point and nonpoint sources include several 
radioisotopes such as tntmm, uramum, 
strontium-90, and plutonium. 

4.4.3.1 Radiological Emissions and 
Monitoring 

Manmade sources of airborne radiological 
emissions include radioactive materials or 
radiation-producing equipment. At LANL, 
radiation sources are used in operations, 
primarily to support nuclear weapons research 
and development. Many LANL organizations 
or work groups use radioactive materials. 
These work groups are located in TAs 
throughout LANL. 

The number of stacks that are continuously 
monitored for radiological air emissions varies, 
and is dependent on DOE operational and EPA 
radiological air emtssiOn monitoring 
requirements. As of August 1996, 33 stacks 
were continuously monitored to measure the air 



emissions for radioactive materials. DOE also 
operates an ambient air monitoring program 
(AIRNET) at LANL to measure the level of 
radionuclides in the air. In 1994, there were 35 
on-site monitoring stations, 15 site perimeter 
monitoring stations, and 3 off-site monitoring 
stations at the Pueblos of San lldefonso, Taos, 
and Jemez. Three background monitoring 
stations are also operated in Espanola, 
Pojoaque, and Santa Fe (Fong 1995). As 
activities with potential for increased releases 
change, on-site, site perimeter, and off-site 
monitoring stations will be added to the ambient 
air monitoring program (AIRNET) consistent 
with the requirements of the operational 
changes. 

Currently, the largest contributors to LANL 
radiological point-source emtsstons are 
LANSCE and the tritium operations. LANL 
nonpoint sources of radiological emissions 
include fugitive emissions from the LANSCE 
bay area and holding ponds, the PHERMEX 
facility at TA-15, the dynamic testing facility at 
TA-36, and low-level radioactive waste (LLW) 
disposal at Material Disposal Area (MDA) G. 
A list of radionuclides emitted from LANL 
operations during the period of 1990 through 
1995 is presented in volume III, appendix B. 

4.4.3.2 Radiological Emission 
Standards 

Radiological air emission requirements are 
specified in 40 CFR 61, Subpart H, "National 
Emissions Standards for Emissions of 
Radionuclides other than Radon from 
Department ofEnergy Facilities." During 1991 
and 1992, EPA cited DOE for exceeding the 
dose standard in 1990 and for LANL operations 
not being in full compliance with these 
requirements. Although there was a program 
for measuring emtss10ns of radioactive 
materials, the program did not meet all of the 
provisions of Subpart H, including sample 
probe design criteria, placement, and quality 
assurance requirements. Upon enactment of 
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Subpart H, LANL began assessing its existing 
air monitoring program in light of these new 
regulations (enacted in December 1989), and 
investigating the means to achieve compliance 
with those regulations. In June 1996, DOE and 
EPA signed a Federal Facility Compliance 
Agreement that specifies how UC will meet the 
requirements of 40 CFR 61, Subpart H 
(EPA 1996a). Since June 1996, DOE and UC 
have asserted that LANL operations are in full 
compliance. 

4.4.3.3 Radiation Doses from LANL 
Airborne Emissions 

EPA regulations for radionuclide air emissions 
( 40 CFR 61, Subpart H) require that doses be 
modeled in order to demonstrate compliance 
with the standard. Doses are also directly 
monitored as part of routine environmental 
monitoring but do not include some of the 
modeled pathways. The measured and modeled 
radiological doses for the maximally exposed 
individual (MEI) are presented in 
Table 4.4.3.3-1 for the period of 1990 through 
1995. The location of the LANL MEl is 
assumed to be 2,625 feet (800 meters) north
northeast from the LANSCE ES-3 stack, where 
the maximum dose from the air pathway is 
received. The CAA Assessment Package for 
1988 (CAP-88), an EPA-approved model, was 
used to calculate the dose to MEL Different 
assumptions are used to estimate the measured 
and modeled doses. The CAP-88 model 
assumes that the MEl is stationary throughout 
the year and does not account for shielding from 
clothing or buildings. This model also assumes 
that the MEl ingests some food, milk, 
vegetables, and fruits grown at that location; 
inhales radioactive materials; and receives 
external exposure to radiation. This model also 
uses conservative dose conversion factors. 
Therefore, the modeled dose is generally higher 
than the actual measured dose. 

Measured doses are based on actual monitoring 
data taken from the monitoring station at the 
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TABLE 4.4.3.~ 1.-Dose to the MEl from Exposure to LANL Airborne Radio nuclide Emissions 
{1990 Through 1995) 

MEASURED DOSE8 MODELED DOSEb 

YEAR DOSE PERCENT OF EPA DOSE PERCENT OF EPA 
(millirem/year) STANDARD (millirem/year) STANDARD 

1990 3.1 31 15.3c 153 

1991 Not Above Backgroundd - 6.5 65 

1992 Not Above Backgroundd - 7.9 79 

1993 3.1 31 5.6 56 

1994 3.5 35 7.6 76 

1995 2.3 23 5.1 51 

asources: LANL 1994b,LANL 1995f,LANL 1996e,LANL 1996i,LANL 1993b,andLANL 1992b 
bNo shielding and an occupancy factor of 1.0 were used for calculating the modeled dose. 
c This modeled dose is based on an MEl location that is 800 meters north/northeast of the LANSCE ES-3 stack. In 1990, no one 

resided at this location. 
din 1991 and 1992, the monitoring devices at the MEl location did not show doses above the background levels. This was 

because the monitoring devices were not sensitive enough to pick up small doses. 

MEl location. This includes thermoluminescent 
dosimeters (TLDs) and air sampling stations. 
The measured doses do not take into account the 
inhalation or ingestion (breathing in or eating) 
of radioactive materials that are accounted for in 
the modeled dose. 

EPA requires that emissions of radioactive 
materials to the ambient air from DOE facilities 
shall not exceed those amounts that would cause 
any member of the public to receive in any year 
an effective dose equivalent of 10 millirem. 
DOE received a notice of noncompliance from 
EPA for its emissions during 1990. This notice 
was issued because DOE applied a shielding 
factor (a factor that reduces the calculated dose 
to take credit for materials, such as clothing or 
walls of a residence, that can shield the MEl 
from the effects of radioactive emissions) in 
calculating the MEl dose without prior EPA 
approval; the MEl dose without use of the 
shielding factor exceeded the 10 millirem limit 
for 1990. 

4-92 

4.4.4 Visibility 

In accordance with CAA, as amended, and New 
Mexico regulations, the BNM and Wilderness 
Area have been designated as a Class I area (i.e., 
wilderness areas that exceed 10,000 acres 
{4,047 hectares) where visibility is considered 
to be an important value ( 40 CFR 81 and 
20 NMAC 2.74) and requires protection. 
Visibility is measured according to a standard 
visual range, how far an image is transmitted 
through the atmosphere to an observer some 
distance away. Visibility has been officially 
monitored by the NPS at the BNM since 1988 
(Table 4.4.4-1 reflects average visibility from 
1991 through 1994). TheviewdistanceatBNM 
has been recorded from approximately 40 to 
103 miles (77 to 166 kilometers). The visual 
range has not deteriorated during the period for 
which data are available (ARSI 1994). 
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TABLE 4.4.4-1.-Average Visibility Measurements at Bandelier National Monument 
{1991 to 1994) 

1991 1992 1993 1994 
SEASON 

miles kilometers miles kilometers miles kilometers miles kilometers 

Winter 77 124 70 113 67 107 92 148 

Spring 77 124 73 117 77 124 63 102 

Summer 70 113 65 104 83 133 73 117 

Fall 67 107 68 110 63 102 85 137 

Source: ARSI 1994 
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4.5 ECOLOGICAL RESOURCES AND 

BIODIVERSITY 

4.5.1 Ecological Resources 

LANL is located in a region of diverse 
landform, elevation, and climate-features that 
have contributed to producing in New Mexico 
one of the world's most diversified plant and 
animal communities. The combination of these 
features, including past and present human use, 
has given rise to correspondingly diverse, and 
often unique, biological communities and 
ecological relationships in Los Alamos County 
and the region as a whole. Plant communities 
range from urban and suburban areas to 
grasslands, wetlands, shrublands, woodlands, 
and mountain forest, and provide habitat for a 
wealth of animal life. This richness of animal 
life includes herds of elk and deer bear 

' ' mountain lions, coyotes, rodents, bats, reptiles, 
amphibians, invertebrates, and a myriad of 
resident, seasonal, and migratory bird life. In 
addition, numerous threatened, endangered, 
species of concern, and other sensitive species 
utilize LANL resources. Because of restricted 
access to LANL lands and management of 
contiguous BNM for natural biological systems, 
much of the region provides a refuge for 
wildlife. 

The interfingering of deep, steep-sided canyons 
with narrow mesas that descend the east slopes 
of the Jemez Mountains and an inversion of the 
normal altitudinal distribution of vegetation 
communities along the canyon floors result in 
many transitional overlaps of plant and animal 
communities and increased biological diversity. 
It is this dominant feature of the Paj arito 
Plateau, in combination with an elevational 
descent of almost a mile from mountain ridges 
to the Rio Grande, that has made a major 
contribution to the species richness and diverse 
ecological relationships that characterize the 
Pajarito Plateau. 

4-94 

4.5.1.1 A Regional Approach 

Administrative boundaries do not often coincide 
with ecological boundaries, which are 
frequently boundaries that vary in space and 
time and at multiple scales. LANL facilities, 
infrastructure, operations, and impacts 
(positive, negative, and undetermined) are 
immersed in the patterns and processes of a 
complex and fragile regional landscape. 
Weather, geomorphic and elevational variation, 
soils, plant, and animal communities, and major 
canyon systems are continuous across the 
jurisdictional boundaries of LANL the NPS 

' ' 
the USFS, the regional Pueblos, and other 
regional land stewards. Seasonal migration 
routes for thousands of elk and deer in the 
region and foraging or hunting ranges of black 
bears and mountain lions ignore map 
boundaries such as fences that define these 
boundaries on the landscape. Migratory birds 
from as far away as Central and South America 
breed throughout the region during the spring 
and summer. Because of this ecological 
continuity and "interconnectedness" of patterns 
of vegetation and wildlife populations, along 
with the ecological processes that shape and 



sustain them, the "site" to be analyzed in this 
SWEIS is the larger regional ecosystem. 

Two landscape-based organizational themes are 
used to present the data in this section from a 
regional ecosystem perspective: watershed 
units and major vegetation zones. The general 
area included for analysis is shown in 
Figure 4.5.1.1-1, LANL Technical Areas and 
Watersheds. Descriptions of specific vegetation 
ecosystem components such as air, soils and 
sediments, and surface and groundwater can be 
found in other subsections of this report and 
associated technical reports. 

Watershed Unit 

Traditionally, environmental impact 
assessments have considered air quality, water 
resources, wildlife, and human communities as 
separate entities for analysis. Recognition of the 
interconnectedness of land, water, and human 
resources has encouraged many federal and 
state agencies to undertake ecosystem or 
watershed approaches to environmental 
protection (CEQ 1997). For example, EPA is 
promoting multi-organizational, multi
objective, watershed management projects 
across the nation. This shift toward 
comprehensive watershed management has 
helped lead EPA toward a "place-based 
approach" to environmental problem solving 
(EPA 1994). 

Watersheds are natural boundaries that provide 
a common template for integrating multiple 
tasks, including ecological resource description, 
analysis, and management, thereby enhancing 
efficiency and economy. The complex canyon/ 
mesa topography and pronounced elevational 
gradients of LANL region are particularly well 
suited to this approach because regional 
watersheds: 

• Are relatively discrete landscape units with 
a hierarchical structure. 

• Are relatively closed systems in terms of 
many ecological components and processes 
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such as hydrologic regime, nutrient cycling, 
contaminant transport, erosion, and 
sedimentation. 

• Provide an ecologically consistent template 
for organizing information on ecosystem 
components, such as landscape-wide 
vegetation zones as well as resident and 
migratory wildlife populations (including 
threatened and endangered species, and 
wetlands). 

The regional LANL ecosystem has been more 
precisely delineated by incorporating watershed 
boundaries as shown in Figure 4.5.1.1-1. As 
mapped, this area includes 14 regional 
watersheds bounded by Guaje Canyon on the 
north, Frijoles Canyon on the south, the crest of 
the Jemez Mountains on the west, and the Rio 
Grande on the east. Because of their 
downstream hydrologic connection to LANL 
and the function boundary of Cochiti Dam, the 
White Rock Canyon stretch of the Rio Grande 
and Cochiti Lake were also included in this 
analysis. Summary information is presented in 
Table 4.5.1.1-1. 

Major Vegetation Zones 

While watersheds traverse all or part of the 
elevational gradient, major vegetation zones are 
organized into elevation- and aspect-defined 
bands across this gradient. Increasing 
temperature and decreasing moisture along the 
approximately 12-mile (19-kilometer) wide, 
5,000-foot (1,500-meter) elevational gradient 
from the peaks of the Jemez Mountains to the 
Rio Grande are primarily responsible for the 
formation of five broad bands, containing six 
major vegetation zones. These vegetation zones 
are defined by the dominant vegetation species. 
Plant and animal communities similar to those 
found throughout the southern Rocky Mountain 
region live within these vegetation zones 
(Bailey 1980). 

From the western crest of the Pajarito Plateau to 
the Rio Grande, the six vegetation zones that 
characterize the LANL region consist of 
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FIGURE 4.5.1.1-1.-LANL Technical Areas and Watersheds. 



TABLE 4.5.1.1-1.-Regional Watershed 
Summary 

WATERSHED 
AREA AREA 

(square feet) (acres) 

Ancho 188,052,531 4,317 

Barrancas 137,219,762 3,150 

Bayo 110,280,543 2,532 

Cafiada del Buey 119,458,359 2,742 

Chaquehui 43,866,574 1,007 

Frijoles 532,030,496 12,214 

Guaje 736,234,029 16,902 

Los Alamos 391,865,822 8,996 

Mortandad 168,145,908 3,860 

Pajarito 357,109,578 8,198 

Potrillo 125,618,752 2,884 

Pueblo 232,544,591 5,338 

Sandia 153,152,776 3,516 

Water 402,236,668 9,234 

White Rock Canyon 449,075,835 10,309 

Total Area 4,146,892,223 95,200 

montane grasslands, spruce-fir forest, mixed
conifer forest (with aspen forest), ponderosa 
pine forest, pinyon-juniper woodland, and 
juniper savannah. These vegetation zones are 
depicted on Figure 4.5.1.1-2. The major plant 
communities of each watershed and areal 
coverage are depicted in Table 4.5.1.1-2. The 
montane grassland, spruce-fir, and mixed 
conifer vegetation zones are located primarily 
west of LANL with little representation on the 
laboratory proper. The vegetation zones and 
associated ecotones provide habitat, including 
breeding and foraging territory, and migration 
routes for a diversity of permanent and seasonal 
wildlife species. This diversity is illustrated by 
the presence of over 900 species of vascular 
plants; 57 species of mammals; 200 species of 
birds, including 112 species known to breed in 
Los Alamos County; 28 species of reptiles; 
9 species of amphibians; over 1,200 species of 
arthropods; and 12 species of fish (primarily 
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found in the Rio Grande, Cochiti Lake and the 
Rito de los Frijoles). No fish species have been 
found within LANL boundaries. 

Characteristics of each zone are presented in 
Table 4.5.1.1-3. The Fenton Hill site (TA-57) 
is on the southwestern side of the Valles 
Caldera, on a mesa top location (Lake Fork 
Mesa) on the Jemez Plateau. This site is at an 
elevation of 8,660 feet (2,640 meters), and its 
vegetation characteristics at this elevation are 
those described in Table 4.5.1.1-3. 
Table 4.5.1.1-4 is a summary of conditions for 
each vegetation zone that existed about 1850, 
human and natural disturbances that have 
altered these historic conditions, and current 
conditions resulting from these ecological 
perturbations. 

4.5.1.2 Wetlands 

Wetlands are transitional lands between 
terrestrial and aquatic systems where the water 
table is usually at or near the surface or the land 
is covered by shallow water. For purposes of 
the National Wetlands Inventory, conducted by 
the FWS, which included an inventory of 
wetlands in the LANL region, wetlands must 
have one or more of the following attributes: 

• At least periodically, the land supports 
predominantly hydrophytes (plants adapted 
to abundant water such as cattails and 
willows). 

• The substrate is predominantly undrained 
hydric soil (e.g., marshes, wet meadows). 

• The substrate is nonsoil (e.g., gravel, 
stones) and is saturated with water or 
covered by shallow water at some time 
during the growing season of each year. 

A 1990 survey (based on interpretation of aerial 
photographs) identified a total of 39 acres 
(16 hectares) of wetlands within LANL 
boundaries (FWS 1990). A 1996 field survey 
by LANL personnel identified an estimated 
50 acres (20 hectares) of wetlands within 

4-97 



LANLSWEIS 

ill lli!l:::::::;:: 
~: ~: ~: ~: ~: ~: : : ~: ~: ~ : ~ : :f:l 

Watasbed Bo1mdmy 

' ' ' ' ' ' ' 

Los Alamos National Labcntory 
Boundary 

AdmiDistralivc Boundary 

8 LANL Tcdmieal Area Dcaignation 

~lll!!~lllll! Juniper Savumah <5200 - 6200 it) 

IIIII II 

Pinion-JIIIIiper 
Woodland (6200- 6900 it) 

Pondtmla Pine 
Fcrat (6900 -7SOO it) 
Mixed Conifer Forest 
[w/AJpc:n] (7500- 9200 it) 
Spruce Ftt and 
Monlule Grassland 9200 ft and abow 

,r"' 
: . . 

I . . 

1 o 1 2 3 4Kiometers 
,....,- I 

FIGURE 4.5.1.1-2.-LANL Technical Areas and Watersheds with Vegetation Zones. 
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TABLE 4.5.1.1-2.-Areal Extent of Major Vegetation Zones by Watershed 

WATERSHED 
VEGETATION RANGE AREA AREA 

(BASED ON ELEVATION) (square feet) (acres) 

Ancho Juniper Savannah 14,297,807 328 

Ancho Pinyon-Juniper Woodland 133,915,070 3,074 

Ancho Ponderosa Pine Forest 39,839,654 915 

Barrancas Juniper Savannah 10,073,560 231 

Barrancas Pinyon-Juniper Woodland 102,969,882 2,364 

Barrancas Ponderosa Pine Forest 24,176,321 555 

Bayo Juniper Savannah 22,090,862 507 

Bayo Pinyon-Juniper Woodland 52,558,313 1,207 

Bayo Ponderosa Pine Forest 35,631,368 818 

Canada del Buey Juniper Savannah 2,692,403 62 

Canada del Buey Pinyon-Juniper Woodland 96,741,792 2,221 

Canada del Buey Ponderosa Pine Forest 20,024,164 460 

Chaquehui Juniper Savannah 2,092,897 48 

Chaquehui Pinyon-Juniper Woodland 41,773,677 959 

Frijoles Juniper Savannah 11,871,528 273 

Frijoles Mixed Conifer Forest (includes Aspen) 249,513,490 5,728 

Frijoles Pinyon-Juniper Woodland 79,998,306 1,837 

Frijoles Ponderosa Pine Forest 157,547,985 3,617 

Frijoles Spruce Fir Forest & Montane Grasslands 33,099,186 760 

Guaje Juniper Savannah 46,782,112 1,074 

Guaje Mixed Conifer Forest (includes Aspen) 325,620,902 7,475 

Guaje Pinyon-Juniper Woodland 68,220,346 1,566 

Guaje Ponderosa Pine Forest 181,335,133 4,163 

Guaje Spruce Fir Forest & Montane Grasslands 114,27 5,536 2,623 

Los Alamos Juniper Savannah 68,170,275 1,565 

Los Alamos Mixed Conifer Forest (includes Aspen) 99,349,119 2,281 

Los Alamos Pinyon-Juniper Woodland 70,685,022 1,623 

Los Alamos Ponderosa Pine Forest 57,650,780 1,323 

Los Alamos Spruce Fir Forest & Montane Grasslands 96,010,627 2,204 

Mortandad Juniper Savannah 8,610,636 198 

Mortandad Pinyon-Juniper Woodland 114,783,354 2,635 

Mortandad Ponderosa Pine Forest 44,751,918 1,027 

Pajarito Juniper Savannah 11,269,977 259 

Pajarito Mixed Conifer Forest (includes Aspen) 119,271,954 2,738 

Pajarito Pinyon-Juniper Woodland 82,916,322 1,903 

Pajarito Ponderosa Pine Forest 118,337,174 2,717 

Pajarito Spruce Fir Forest & Montane Grasslands 25,314,152 581 
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TABLE 4.5.1.1-2.-Areal Extent of Major Vegetation Zones by Watershed-Continued 

WATERSHED 
VEGETATION RANGE AREA AREA 

(BASED ON ELEVATION) (square feet) (acres) 

Potrillo JWliper Savannah 911,331 21 

Potrillo Pinyon-JWliper Woodland 95,475,889 2,192 

Potrillo Ponderosa Pine Forest 29,231,531 671 

Pueblo Mixed Conifer Forest (includes Aspen) 67,279,650 1,545 

Pueblo Pinyon-JWliper Woodland 56,892,435 1,306 

Pueblo Ponderosa Pine Forest 108,372,506 2,488 

Sandia JWliper Savannah 12,911,421 2% 

Sandia Mixed Conifer Forest (includes Aspen) 63,567 1 

Sandia Pinyon-Juniper Woodland 95,838,989 2,200 

Sandia Ponderosa Pine Forest 44,338,799 1,018 

Water JWliper Savannah 8,447,744 194 

Water Mixed Conifer Forest (includes Aspen) 184,932,126 4,245 

Water Pinyon-Juniper Woodland 78,110,286 1,793 

Water Ponderosa Pine Forest 96,311,587 2,211 

Water Spruce Fir Forest & Montane Grasslands 34,434,926 791 

White Rock Canyon JWliper Savannah 316,447,111 7,265 

White Rock Canyon Pinyon-Juniper Woodland 132,628,723 3,045 

Total Area 4,146,892,223 95,200 

4-100 



MAJOR 
VEGETA-

TIONZONE 

Spruce-Fir 
Forest 

Montane 
Grassland 

Mixed-Conifer 
Forest 
(includes a 
minor amount 
of Aspen) 

Ponderosa-
Pine Forest 

t -0 

TABLE 4.5.1.1-3.-Characteristics of the Major Vegetation Zones in the LANL Area 
--------

ACRES AND 'IYPICAL COMMON 
AVERAGE COMMON COMMON COMMON 

PERCENT OF ELEVATION 
PRECIPITATION TREES 

SHRUBS OR 
GRASSES ANIMALS 

COMMON BIRDS 

LANL RANGE FLOWERS 

None• Above 9,500 fib 35 in. (90 em) • Engelmann • Arizona • Pine dropseed • Black bear • Warbling vireo 
(2,895 m) spruce pea vine • Timothy • Elk • Blue grouse 

• Corkbark frr • Whortleberry • Interior bluegrass • Mule deer • Wild turkey 
• White frr • Creeping • Mountain lion • Clark's nutcracker 
• Douglas frr barberry • Bobcat 

• Western 
thimbleberry 

None• Above 9,500 fib 35 in. (90 em) • Ponderosa pine • Mariposa lily • Tunber oatgrass • Black bear • Mountain bluebird 
(2,895 m)0 

• Douglas frr • Rocky • Thurber fescue • Elk • Golden-crowned 
Mountain iris • Orchard grass • Mule deer kinglet 

• Gentiant • Mountain lion • Northern flicker 

• Bobcat 

Approximately 7,500 to 9,500 ft 18 to 30 in. • Ponderosa pine • Ninebark • June grass • Black bear • Dark-eyed junco 
367 ac (147 ha), (2,285 to (46 to 76 em) • Douglas frr • Oceanspray • Arizona fesque • Elk • Yellow-romped 

3.3 percent 2,896m) • White frr • Cliftbush • Fringed brome • Mule deer warbler 

• Limber pine • Bracken fern • Pine dropseed • Mountain lion • Olive-sided 

• Aspen • Mountain • Common timothy • Bobcat flycatcher 

lover • Mountain brome • Raccoon 

Approximately 6,900 to 7,500 fi 16 to 18 in. • Ponderosa pine • Kinnikinik • Pine dropseed • Black bear • Western bluebird 

8,092 ac (2,100 to (40 to 46 em) • Gambel oak • NewMexico • Mountain muhly • Elk • Solitary vireo 
(3,637 ha), 2,285m) locust • Little bluestern • Mule deer • Grace's warbler 

29.3 percent 
• Mountain lion • Western tanager 

• Bobcat • Black-headed 

• Coyote grosbeak 

• Skunk 

• Raccoon 

• Deermouse 

• Abert's 
squirrel 

THREATENED 
AND 

ENDANGERED 
SPECIES 

POTENTIALLY 
PRESENT 

Yes 

Yes 

Yes 

Yes 
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TABLE 4.5.1.1-3.-Characteristics of the Major Vegetation Zones in the LANL Area-Continued 
------------- -··· ----- -- ~-------- -------------- -

MAJOR ACRES AND 1YPICAL 
VEGETA- PERCENT OF ELEVATION 

TIONZONE LANL RANGE 

Pinyon- Approximately 6, 200 to 6, 900 ft 
Juniper 12,770 ac (1,890 to 
Woodland (5,108 ha), 2,100 m) 

46.2 percent 

Juniper Approximately 5,200 to 6,200 ft 
Savannah 1,035 ac (1,585 to 

(414 ha), 1,890m) 
3.7 percent 

Nonvegctated: 2,432 acres (ac) (984 hectares [ha]), 8.8 percent 
Water: 6 acres (2 hectares), 0 percent 

AVERAGE COMMON 
PRECIPITATION TREES 

12 to 16 in. • One-seed 
(30 to 41 em) juniper 

• Pinyon pine 

10 in. (25 em) • One-seeded 
juniper 

- -~ 

COMMON 
COMMON COMMON 

SHRUBS OR 
GRASSES ANIMALS 

COMMON BIRDS 
FLOWERS 

• Wavy-leaved • Blue grama • Elk • Cassin's kingbird 
oak • Galleta • Mule deer • Cliff swallow 

• Mountain • Needle and • Mountain lion • Ash-throated 
mahogany thread • Bobcat flycatcher 

• Chamisa • Coyote • Brown-headed 
• Yucca • Deermouse cowbird 

• Big sagebrush • Blue grama • Elk • Black-headed 

• Perky sue • Side-oats grama • Mule deer grosbeak 

• Yucca • Indian rice grass • Mountain lion • Rufous-sided 

• Black grama • Bobcat towhee 

• Coyote • Rock wren 

• Ringtail • Scrub jay 

• Although the spruce-ftr forest and montane grassland vegetation zones do not occur within LANL boundaries, many of the region's watersheds originate from and are influenced by these communities. 
b Spruce-ftr forest and montane grassland share the same elevational band. Montane grasslands occur primarily on south-facing slopes. 
Sources: Allen 1989, Jacobs 1989, Foxx and Tierney 1985, Travis 1992, Koch et al. 1997, BNM nd. NPS 1992, and NPS 1986 

THREATENED 
AND 

ENDANGERED 
SPECIES 

POTENTIALLY 
PRESENT 

Yes 

Yes 
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ECOSYSTEM 
CONDITIONS 

Existing About 
1850 

I 
I 

! 

Human 
Disturbances 

Natural 
Disturbances 
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TABLE 4.5.1.1-4.-Vegetation Zones-Disturbances and Cu"ent Ecological Conditions 
- -- - --------------~--~~-

MAJOR VEGETATION ZONES 

MIXED-CONIFER PINYON-SPRUCE-Fffi MONTANE 
FOREST PONDEROSA-PINE 

JUNIPER JUNIPER 
FOREST GRASSLAND (INCLUDING ASPEN) FOREST 

WOODLAND SAVANNAH 

• Greater number of • Zone was twice the • Existence of an open, • Open forests with • Open woodlands • Open woodlands 
corkbark fir size old-growth forest lower tree density with low tree with low tree 

• Fewer Engelmann • Increased number of (about 50 per ac [124 (about 40 per ac [99 density and large density and large 

spruce surface fires per ha]) with aspens per ha]) grassy meadows grassy meadows 

• Larger number of resulting in frequent and more grass and • Larger meadows with • Low-intensity • Low-intensity 

meadows on tree thinning flowers more grasses, shrubs, surface ftres surface ftres 

south-facing • Extensive summer • Low-intensity ftres and flowers occurred every occurred every 15 

slopes and valleys range for elk occurred about every • Low-intensity surface 15 to 40 years to 40 years 

• Intense fires • Diverse habitats and 10 years ftres occurred every 5 • Diverse habitats 

occurred every wildlife • Diverse habitats and to 10 years and wildlife 

150 years wildlife • Diverse habitats and 

• Diverse habitats wildlife 

and wildlife 

• Logging • Cattle and sheep • Logging • Logging • Logging • Logging 

• Cattle and sheep grazing • Cattle and sheep • Cattle and sheep • Cattle and sheep • Cattle and sheep 
grazing • Fire suppression grazing grazing grazing grazing 

• Fire suppression • Land development • Fire suppression • Fire suppression • Fire suppression • Fire suppression 

• Land development • Hunting • Land development • Land development • Land • Land development 

• Increased • Increased • Hunting • Hunting development • Hunting 
recreational use recreational use • Increased recreational • Increased recreational • Hunting • Increased 

• Elk use use • Increased recreational use 
overpopulation recreational use 

• Climate variability • Climate variability • Climate variability • Climate variability • Climate • Climate variability 

• Flash flooding • Flash flooding • Flash flooding • Flash flooding variability • Flash flooding 

• Lightning-caused • Lightning resulting • Lightning resulting in • Lightning resulting in • Flash flooding • Lightning resulting 
ftres in fires fires ftres • Lightning in fires 

• Insect outbreaks • Insect outbreaks • Insect outbreaks resulting in • Insect outbreaks 
ftres 

• Insect outbreaks 

~ 
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ECOSYSTEM 
CONDITIONS 

Current 
Condition 
Resulting from 
Ecological 
Disturbances 

TABLE 4.5.1.1-4.-Vegetation Zones-Disturbances and Cu"ent Ecological Conditions-Continued 

MAJOR VEGETATION ZONES 

MIXED-CONIFER PINYON-SPRUCE-Fffi MONTANE 
FOREST PONDEROSA-PINE 

JUNIPER 
JUNIPER 

FOREST GRASSLAND 
(INCLUDING ASPEN) 

FOREST 
WOODLAND 

SAVANNAH 

• Current condition • Ingrowth of • Reduction of old- • Reduction of old- • Reduction of • Reduction of native 
more similar to conifers, aspens, growth forests and growth forests and native grasses, grasses, loss of 
previous than any and woody shrubs critical habitats critical habitats loss of ground- ground-cover 
other zone are now the • Dense forests, smaller • Cessation of natural cover vegetation vegetation 

• Loss of old- dominant species trees (up to about fires with dense forests • Cessation of • Cessation of 
growth forests • On average, 55 5,000 per ac [12,350 with "dog hair natural fires natural ftre 
and critical percent reduction in per ha]), fewer aspen, thickets," 2,000 to resulting in high resulting in 
habitats grasslands size more white fir and 8,000 small-diameter tree density invasion of juniper 

• High-fuel loads from 1920 to 1932 Douglas fir; grasses, trees per ac (4,940 to expanding into trees and severe 

• Shrinking • High fuel loads and shrubs, and flowers 19,750 per ha),little former meadows soil erosion 

meadows shrinking • Habitat fragmentation grass, shrubs, flowers; • Habitat • Habitat 

• Habitat grasslands and altered wildlife high fuel loads fragmentation fragmentation and 

fragmentation • Habitat use patterns • Habitat fragmentation and altered altered wildlife use 

• Stressed habitats fragmentation and • Species loss and altered wildlife use wildlife use patterns 

• Loss of grasslands 
altered wildlife use • Stressed habitats patterns patterns • Species loss 

• Higher soil 
patterns • Soil erosion and • Species loss • Species loss • Stressed habitats 

erosion rates 
• Species loss wind throw • Stressed habitats • Stressed habitats • Canyons/Rio 

• Soil erosion and 
• Stressed habitats • Increased potential for • Soil erosion and • Soil erosion and Grande sediment/ 

wind throw • Soil erosion and fires wind throw wind throw contaminant 

• Increased 
wind throw • Death of trees and • Increased potential for • Increased transport 

potential for frres • Increased potential reduction of critical fires potential for fires • Increased potential 

forfrres habitats • Death of trees and • Death of trees for fires 
• Death of trees and 

reduction of critical and reduction of • Death of trees and 
reduction of • Death of trees and 

critical habitats reduction of critical habitats critical habitats reduction of critical 

habitats habitats 

~ 
~ 
1:1) 

~ 
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TABLE 4.5.1.1-4.-Vegetation Zones-Disturbances and Cu"ent Ecological Conditions-Continued 

MAJOR VEGETATION ZONES 

ECOSYSTEM MIXED-CONIFER PINYON-
CONDITIONS SPRUCE-Fffi MONTANE 

FOREST 
PONDEROSA-PINE 

JUNIPER 
JUNIPER 

FOREST GRASSLAND 
(INCLUDING ASPEN) 

FOREST 
WOODLAND 

SAVANNAH 

Affected • LosAlamos • SFNF • DOE (LANL) • DOE (LANL) • DOE (LANL) • DOE (LANL) 
Management County (LAC) • BNM • LAC • LAC • LAC • LAC 

1 

Jurisdictions • Santa Fe County • Pueblo of Santa • SFNF • SFNF • SFNF • SFNF 
• Santa Fe National Clara • BNM • BNM • BNM • BNM 

Forest (SFNF) • Private lands • Pueblo of Santa Clara • Pueblo of Santa Clara • Pueblos of Santa • Pueblos of Santa 
• Bandelier • Private lands • Private lands Clara, San Clara, San 

National Ildefonso, Ildefonso, Cochiti, 
Monument Cochiti, and and Jemez 

I (BNM) Jemez • Private lands 
• Pueblo of Santa • Private lands 

i Clara 

• Private lands 

Sources: Allen 1989, Dunmire and Tierney 1995, Foxx and Tierney 1982, and Rothman nd 
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LANLSWEIS 

LANL boundaries, based on the presence of 
wetland vegetation (hydrophytes). The LANL 
survey determined that more than ?5 percent _of 
the identified wetlands are located m the Sandta, 
Mortandad, Pajarito, and Water Canyon 
watersheds (Bennett 1996). Wetland locations 
in the general area of LANL are shown on 
Figure 4.5.1.2-1. 

Wetlands in the general LANL region provide 
habitat for reptiles, amphibians, and 
invertebrates (e.g., insects), and potentially 
contribute to the overall habitat requirements of 
the peregrine falcon, Mexican spotted owl, 
southwestern willow flycatcher, and spotted bat, 
all of which are federal- or state-listed species, 
or both. Wetlands also provide habitat, food, 
and water for many common species such as 
deer, elk, small mammals, and many migrato~ 
birds and bats. The majority of the wetlands m 
the LANL region are associated with canyon 
stream channels or are present on mountains or 
mesas as isolated meadows containing ponds or 
marshes, often in association with springs or 
seeps. Cochiti Lake and the area near the LANL 
Fenton Hill site (TA-57) support lake
associated wetlands. There are also some 
springs within White Rock Canyon. 

Currently, about 13 acres (5 hectares) of 
wetlands within LANL boundaries are caused 
or enhanced by process effluent wastewater 
from 38 NPDES-permitted outfalls. These 
artificially created wetlands are afforded the 
same legal protection as wetlands that stem 
from natural sources. In 1996, the effluent from 
NPDES outfalls, both storm water and process 
water contributed 108 million gallons 
(407 'million liters) to wetlands within LANL 
boundaries (Garvey 1997). Nearly half of the 
NPDES outfalls at LANL are probable sources 
of drinking water for large mammals (F oxx and 
Edeskuty 1995). Data regarding the wetlands 
that occur within the LANL region are 
presented by watershed in Table 4.5:1.2-1. 
Information pertaining to wetlands m the 
general LANL area and their previous 
condition, current condition, and the human 
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disturbances that have influenced and shaped 
them are presented in Table 4.5.1.2-2. 

4.5.1.3 Canyons 

The complex interactions of geology, water, 
climate, vegetation, and other living organisms 
are still carving the deep, vein-like canyon 
systems into the relatively soft :Sandelier T~ff of 
the Pajarito Plateau. From thetr narrow, thickly 
forested beginnings on the flanks of the Jemez 
Mountains, to their confluence with the Rio 
Grande, major canyons are associ~ted with the 
six major vegetation zones present m the LANL 
region. The plateau canyons range in depth 
from about 200 to 600 feet (60 to 180 meters). 
The steeply sloping, north-facing canyon walls 
and canyon bottoms are shadier and cooler and 
have higher levels of humidity and soil moisture 
than the often nearly vertical, south-facing 
canyon walls, which are sunnier, hotter, and 
more arid. These differences in slope, aspect, 
sunlight, temperature, and moisture cause a 
dramatic shift in major vegetation zones on 
canyon walls and in canyon bottoms beyond 
their typical range of elevation. This "canyon
effect" is responsible for the fingers of 
coniferous forest extending down regional 
canyons. 

Canyons in this region reflect the effects of 
natural and human-caused disturbances on the 
surrounding environment. Data on the 
interactions of the disturbances within the 
region and some effects of these interactions ~n 
canyon ecosystems is presented m 
Table 4.5.1.3-1. 

While the Rito de los Frijoles in BNM and the 
Rio Grande are the only truly perennial streams 
in the region, many canyon floors contain 
reaches of perennial surface water, such as the 
perennial streams draining LANL property fro~ 
lower Pajarito and Ancho Canyons to the Rio 
Grande (Cross et al. 1996). Wetlands are 
common features of these isolated stretches of 
perennial water in the canyons where springs 
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Total watershed 
area 

Watershed area• 
withinLANL 
boundaries and 
percent of total 
watershed 

Total area of 
wetlands within 
watershed 

Wetlands area 
withinLANL 
boundaries 

Total number of 
LANL outfalls 

NumberofLANL 
outfalls supporting 
wetlands 

Estimated tota I 
flow from LANL 
outfalls (MG Y) 

LANL outfall flow 
supporting 
wetlands (MG Y) 

Percentage of 
LANL outfall flow 
supporting 
wetlands 

Area of wetlands 
supported by 
outfalls 

Dominant wetland 
vegetation 

GUAJE 

16,901 

0 

0 

16 

0 

7 

0 

1 

0 

0 

0 

NA 

BAR- LOS 
BAYO PUEBLO 

RAN CAS ALAMOS 

3,150 2,532 5,338 8,996 

742 1,020 999 2,186 

24% 40% 19% 24% 

0 0 .82 15 

0 0 0 .64 

0 0 1 12 

0 0 0 4 

0 0 1 20 

0 0 0 6.4 

0 0 0 32% 

0 0 0 0.21 

NA NA NA Cattails 
{Typha 

spp.) 

WATERSHEDS WITlllN THE LANL REGION 

MORT AN-
CMlADA 

SANDIA DEL PAJARITO POTRILLO 
DAD 

BUEY 

3,516 3,860 2,742 8,198 2,178 

1,588 1,249 1,122 4,667 2,029 

45% 32% 41% 51% 93% 

7 4 .01 30 0 

7 4 .01 29 0 

11 12 3 17 0 

3 10 1 5 0 

108 53 6 9 0 

13 44 5.3 7.1 0 

12% 83% 83% 77% 0 

0.06 3.6 0.01 0.27 0 

Cattails Cattails Willows Rushes& 5 
(Typha ("JYpha spp.) (Salix Sedges 
spp.) spp.) (Carex & 

Juncus spp.) 

CHAQUE 
WATER ANCHO 

-HUI 

9,940 4,317 1,007 

5,881 4,316 864 

59% 100% 86% 

10 0 .18 

9 0 .18 

21 2 1 

14 0 1 

30 0 6 

27 0 5.8 

90% 0 100% 

8.9 0 0.01 

Cattails NA Cattails 
{Typha {Typha 
spp.) spp) 

WlllTE 
FRIJOLES ROCK 

12,213 

132 1,016 

1% 0 

37 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

NA NA 

TOTAL 

84,887 

27,810 

120 

50 

87 

38 

233 

108 

46% 
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TABLE 4.5.1.2-2.-Wetlands-Disturbance and Cu"ent Ecological Conditions 

PREVIOUS CURRENT CONDITION AFFECTED 
CONDITION HUMAN DISTURBANCES RESULTING FROM HUMAN MANAGEMENT 

(ABOUT 1850) DISTURBANCES JURISDICTIONS 

• More streamside • Grazing by cattle and sheep • Destruction of wetlands by cattle • DOEILANL 
wetlands • Fire suppression and sheep • LAC 

• Fewer mesa top • Land development • Increased number of trees in region • BNM 
wetlands (e.g., roads, buildings) reducing smface water available for • Santa Fe National 

• NPDES outfall effluents wetlands within the canyons Forest 

• Contamination • Diverting of water away from • Corps of Engineers 

• Dams 
historic channels 

• Pueblo of Santa Clara 

• Introduction of exotic plants 
• Of 87 LANL NPDES outfalls, 38 

• Pueblo of San Ildefonso 
and resulting reduction of 

support 13 acres (5.3 hectares) of 
• Pueblo of Cochiti wetlands 

native plants 
• Presence of Cochiti Lake resulting • Pueblo of Jemez 

• Agriculture 
in development of large wetlands in • Private lands 

White Rock Canyon and in Santa 
Fe River arm of lake 

Sources: Allen 1989, Jacobs 1989, Durkin et al. 1995, Crawford et al. 1993, and Hink and Ohmart 1984 

TABLE 4.5.1.3-l.-Canyons-Disturbance and Current Ecological Conditions 

PREVIOUS HUMAN AND 
CURRENT CONDITION 

AFFECTED 
CONDITION NATURAL 

RESULTING FROM HUMAN 
MANAGEMENT 

AND NATURAL 
(ABOUT 1850) DISTURBANCES 

DISTURBANCES 
JURISDICTIONS 

• Lowertree Human • Increased tree density in canyon • DOE/LANL 
density 

• Grazing by cattle and 
bottoms • LAC 

• Natural stream sheep and farming in • Ingrowth of nonnative trees • BNM 
flow canyon bottoms • Increased tree density and decrease • Santa Fe National Forest 

• Surface fires • Fire suppression in habitat richness • Pueblo of Santa Clara 
every 7 to 

• Land development • Alteration of surface water flow and • Pueblo of San Ildefonso 19 years 
(e.g., roads, buildings) reduction of size of habitats 

• Pueblo of Cochiti 
• Floristically 

• Increased recreational • Increased stress on habitats and 
• Pueblo of Jemez diverse wildlife 

vegetation in 
use • Private lands 

canyon mouth • Contamination • Drought resulting in soil erosion 
• Corps of Engineers and increased availability of 

deltas near the • Flood control in White 
sediments and concentrated wildlife 

Rio Grande Rock Canyon 
use of canyons 

(cottonwoods, Natural • Soil erosion, sedimentation of 
willows, 
junipers, • Climate variability stream channels, and reduction of 

ponderosa pines) • Flash floods 
grasses 

• Diverse aquatic • Lightning-caused fires 
• Large-scale fires 

and terrestrial • Occasional landslides 
• Soil erosion and altered stream flow 

habitats and 
wildlife 

Sources: Allen 1989, Durkin et al. 1995, and Promislow and Fettig 1996 
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and seeps return groundwater to the surface 
throughout the year. As stated, many wetlands 
are caused or enhanced by process effluent 
water from 38 NPDES-permitted outfalls. 
Surface water flow occurs in canyon bottoms 
seasonally, or intermittently, as a result of 
spring snowmelt and summer rain. A few, short 
sections of riparian vegetation of cottonwood 
and willow and other water-loving plants are 
present in scattered locations on LANL as well 
as along the Rio Grande in White Rock Canyon. 
The relatively abundant moisture concentrated 
between the temperature moderating canyon 
walls allows a diverse array of plant and animal 
species to exist in these canyons at elevations 
that exceed the normal upper and lower 
elevationallimits for these species. 

Wildlife is abundant and diverse in the canyons. 
The canyons contain a more complex mix of 
habitats than the adjacent mesa tops and provide 
nest and den sites, food, water, and travel 
corridors. Mammals and birds are especially 
evident in these environments. Large 
mammals, such as black bears ( Ursus 
americanus), mountain lions (Felis concolor), 
bobcats (Lynx rufus), coyotes (Canis latrans), 
raccoons (Procyon lotor), elk (Cervus elaphus 
nelsoni), and mule deer (Odocoileus hemionus) 
are known to use some portion of nearly all 
regional canyons. 

Regional canyon systems also are essential to a 
variety of state-protected and federally 
protected species. The north-facing slopes of 
these canyons provide habitat for isolated 
populations of rare species, like the state
endangered yellow lady slipper orchid 
( Cypripedium calc eo/us L. var. pubescens 
(Willd) Correll) as well as the Jemez 
Mountains salamander (Plethodon 
neomexicanus), a federal species of concern and 
state-threatened species (section 4.5.2). 
Mexican spotted owls (Strix occidentalis 
Iucida) and American peregrine falcons (Falco 
pereginus anatum) are known to nest in the 
canyons of the region, and bald eagles 
(Haliaeetus leucocephalus) roost in canyon 
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mouths along the Rio Grande during the 
winter. The southwestern willow flycatcher 
(Empidonax traillii extimus) is a likely migrant. 
Numerous bat species, including nine federal 
species of concern, use canyons in this region 
for roosting, breeding, and foraging. 

4.5.1.4 Rio Grande 

The watersheds draining the Jemez Mountains 
and the Pajarito Plateau are tributary to the Rio 
Grande, the fifth largest watershed in North 
America (Durkin et al. 1995). Approximately 
11 miles (18 kilometers) of LANL's eastern 
boundary border on the rim of White Rock 
Canyon or descend to the Rio Grande. The 
riverine, lake, and canyon environment of the 
Rio Grande as it flows through White Rock 
Canyon makes a major contribution to the 
biological resources and significantly 
influences ecological processes of the LANL 
region. 

The Rio Grande, like most rivers in North 
America, has been significantly altered 
throughout much of its length. The collective 
actions of humans, particularly since about 
1850, have significantly altered, and continue to 
alter, its hydrogeologic regime and plant and 
animal communities as a consequence of water 
storage and flood control facilities, irrigated 
agriculture, watershed degradation, drainage, 
floodplain development, fragmentation, and the 
introduction of nonnative plants and animals. 
These consequences are particularly evident 
south of LANL in the middle Rio Grande 
Valley. The relatively recent construction of 
Cochiti Dam at the mouth of White Rock 
Canyon for flood and sediment control, 
recreation, and fish and wildlife purposes, has 
contributed to these changes and has 
significantly changed the features of White 
Rock Canyon and introduced new ecological 
components and processes. Water storage, 
particularly high floodwater storage during 
1979 and 1985 to 1987, inundated riparian 
vegetation dominated by one-seeded juniper 



(Juniperus monosperma Engelm. Sarg.) and 
isolated individuals and small stands of 
cottonwood (Populus Jremontii var. Wislizenii 
Wats.), willow (Salix spp.), boxelder (Acer 
negundo L. ), and ponderosa pine (Pinus 
ponderosa Laws. var. Scopulorum Engelm.), 
and associated understory vegetation. Some of 
the denser concentrations of riparian vegetation 
were located at the mouths of tributary canyons. 
Sediment deposited along the banks of the river 
has been colonized by nonnative plants such as 
salt cedar (Tamarix pentandra Pall.), Russian 
olive (Eleagnus angustifolia L.), and mullein 
(Verbascum thapsus L. ). 

Water storage in Cochiti Lake has greatly 
expanded aquatic communities and has fostered 
the development of two large wetlands, one on 
the Santa Fe River arm of the lake and the other 
at the expanding delta at the head of Cochiti 
Lake. The presence of these aquatic features 
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has benefited a wide diversity of wildlife, 
including waterfowl, shorebirds, and threatened 
and endangered species such as the bald eagle 
and the peregrine falcon. 

Summary information pertaining to the past and 
present conditions of the Rio Grande is 
presented in Table 4.5.1.4-1. This table 
generally focuses on the Rio Grande above 
Cochiti Dam. 

4.5.1.5 Protected and Sensitive 
Species 

The presence and use ofLANL by protected and 
sensitive species is influenced not only by the 
actual presence and operation of the facility, but 
by management of contiguous lands and 
resources, and, importantly, by 150 years of 
human use. 

TABLE 4.5.1.4--l.-Rio Grande Disturbance and Current Ecological Conditions 

PREVIOUS 
HUMAN AND CURRENT CONDITION AFFECTED 

CONDITION 
NATURAL RESULTING FROM MANAGEMENT 

DISTURBANCES ECOLOGICAL DISTURBANCES JURISDICTIONS 

• Natural flow regime Human • Altered flow and flood regime, • DOE/LANL 
with spring floods of 

• Dams and other 
flood-kill of streamside and canyon • LAC 

limited depth and 
structures for irrigation, 

mouth vegetation (cottonwoods, • BNM 
duration 

flood and sediment 
willows, junipers, ponderosa pines) 

• Santa Fe National 
• Several springs along control • Expansion of habitat for threatened Forest 

lower canyon walls 
• Extensive upstream and 

and endangered species 
• Pueblo of Santa 

• Deeper channel downstream floodplain • Sedimentation of channel and banks Clara 
through most of agriculture • Introduction of invasive nonnative • Pueblo of San 
White Rock Canyon, 

• Introduction of non- plants and trees (e.g., salt cedar, Ildefonso 
numerous rapids 

native plants and fish Russian olive) 
• Pueblo of Cochiti 

• Streamsidevegetation 
• Increased recreational • Reduction of native fish species 

• Private lands (cottonwoods, 
use • Transport of contaminants 

willows, junipers, 
• Contamination downstream of sources (e.g., 

• Corps of Engineers 

grasslands) fertilizers, LANL legacy 
• Natural fire cycle Natural contaminants) 
• Diverse aquatic and • Climate variability • Reduction of rapids 

terrestrial habitats and 
• Flash floods • Creation of two large wetlands at 

wildlife 
• Lightning-caused fires Cochiti Lake that attract resident and 

• Seasonal flooding 
migratory waterfowl and wintering 
bald eagles 

Sources: Allen 1989, Durkin eta!. 1995, Jacobs 1989, and Promislow and Fettig 1996 
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A number of regionally protected and sensitive 
(rare or declining) species have been 
documented in the LANL region. These consist 
of 3 federally endangered species, 2 federally 
threatened species, and 18 species of concern 
(species that may be of concern to FWS but do 
not receive recognition under the Endangered 
Species Act, and that FWS encourages agencies 
to include in NEPA studies). Species listed as 
endangered, threatened, or rare or sensitive by 
the State of New Mexico are also included in 
this listing. The New Mexico "sensitive" taxa 
are those taxa that, in the opinion of a qualified 
New Mexico Department of Game and Fish 
(NMDGF) biologist, deserve special 
consideration in management and planning, and 
are not listed as threatened or endangered by the 
State of New Mexico. A summary of the 
available habitat and pertinent siting 
information for these species is presented in 
Table 4.5.1.5-1. DOE and LANL coordinate 
with the NMDGF and FWS to locate and 
conserve these species (LANL 1998c). 

For the consultation procedures of the 
Endangered Species Act of 1973 (42 U.S.C. 
§1531) and section 7(c) of the 1978 
amendments, DOE has compiled information 
on five threatened and endangered species that 
are present, or potentially present, on LANL to 
assess possible effects that the proposed action, 
including the two project-specific proposals, 
would have on these species. None of these 
species have been found on or in the vicinity of 
Fenton Hill site (LANL 1995g). A biological 
assessment has been formally submitted to the 
FWS. The FWS provided comments on this 
biological assessment as part of its response to 
the draft SWEIS. These comments are being 
addressed and an amended biological 
assessment will be submitted to the FWS in 
continuation of the Section 7 consultation 
process. 
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Species Listed as Endangered or Threatened 
Under the Endangered Species Act 

The species listed below utilize LANL as 
seasonal residents or during migration. 

Endangered Species. American Peregrine 
Falcon (Falco peregrinus anatum). The 
peregrine falcon (state-listed as threatened) is a 
summer resident and migrant on the Pajarito 
Plateau. Peregrines do not nest within LANL 
boundaries but do nest on surrounding lands in 
the Jemez Mountains. Both adult and immature 
birds have been observed foraging on LANL, 
with the entire site providing suitable foraging 
habitat (LANL 1998c). The preferred prey of 
peregrine falcons includes doves, pigeons, and 
waterfowl, all captured in flight. Peregrine 
falcons also use the Rio Grande corridor during 
migration. 

The southwestern willow flycatcher 
(Empidonax traillii extimus) (state-listed as 
endangered) occurs in riparian habitats along 
rivers, streams, or other wetlands, where dense 
growths of willows (Salix and Baccharis sp.), 
arrowweed (Pluchea sp.), tamarisk (Tamarix 
sp.), or other plants are present, often with a 
scattered overstory of cottonwood (Populus 
sp.). A possible migrant southwestern willow 
flycatcher was located on LANL during May 
1997. Potential suitable nesting habitat is 
present on LANL but, in general, is limited. 
Southwestern willow flycatchers have been 
observed at higher elevations in the Jemez 
Mountains west of LANL and at lower 
elevations along the Rio Grande in the vicinity 
ofEspafiola. 

Whooping cranes (Grus americana) in New 
Mexico (state-listed as endangered) are part of 
an experimental "cross-fostering" population 
that was established at Grays Lake National 
Wildlife Refuge, Idaho, in 1975. These birds 
migrate southward to winter in New Mexico in 
the autumn, and most winter in the middle Rio 
Grande Valley. Here, whooping cranes occupy 
the same habitats as their foster-parent sandhill 
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TABLE 4.5.1.5-1.-Protected and Sensitive Species 

FEDERAL 
STATUS/ 

STATE 
SPECIES SPECIES 

STATUS 
HABITAT NEEDS COMMENTS 

OF 
CONCERN 

ANIMAL SPECIES 

American Peregrine Endangered Threatened • Uses the juniper savannah, • Forages on LANL. Nests 
Falcon (Falco pinyon-juniper woodland, and forages on adjacent 
peregrinus anatum) ponderosa pine forest, and lands. 

mixed-conifer forest 
vegetation zones 

• Requires cliffs for nesting 

Whooping Crane (Grus Endangered Endangered • Requires rivers and • Migratory visitor along the 
americana) marshes Rio Grande and Cochiti 

• Roosts on sand bars Lake 

Southwestern Willow Endangered Endangered • Requires riparian areas and • Potential presence on 
Flycatcher (Empidonax vegetation LANL and White Rock 
traillii extimus) • Requires dense riparian Canyon 

vegetation • Potential nesting area on 
LANL 

• Present in Jemez 
Mountains 

• Present in riparian zone 
near Espanola 

Bald Eagle (Ha/iaeetus Threatened Threatened • Rivers and lakes • Observed as a migratory 
leucocephalus) and winter resident along 

the Rio Grande and on 
adjacent LANL lands 

Mexican Spotted Owl Threatened Sensitive • Mixed conifer, ponderosa • Breeding resident on 
(Strix occidental is (informal) pine LANL, LAC, BNM, and 
Iucida) • Prefers tall, old-growth Santa Fe National Forest 

forest in canyons and moist (SFNF) lands 
areas for breeding • Critical habitat designated 

• Forages in forests, on SFNF lands 

woodlands, and rocky 
areas 

Jemez Mountain Species of Threatened • Uses the mixed-conifer • Permanent resident on 
Salamander (Plethodon Concern forest vegetation zone LANL, LAC, BNM, and 
neomexicanus) • Requires north-facing, SFNF lands 

moist slopes 

Baird's Sparrow Species of Threatened • Uses the pinyon-juniper • Observed on SFNF lands 
(Ammodramus bairdii) Concern woodland, ponderosa pine 

forest and mixed-conifer 
forest vegetation zones 
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TABLE 4.5.1$-1.-Protected and Sensitive Species-Continued 

FEDERAL 
STATUS/ 

STATE 
SPECIES SPECIES 

STATUS 
HABITAT NEEDS COMMENTS 

OF 
CONCERN 

Spotted Bat (Euderma Species of Threatened • Uses the pinyon-juniper • Permanent resident on 
maculatum) Concern woodland, ponderosa pine BNM and SFNF lands 

forest, and spruce-fir forest • Seasonal resident on 
vegetation zones LANL 

• Requires riparian areas 

• Roosts in cliffs near water 

New Mexico Jumping Species of Threatened • Usesthemixed-coniferand • Permanent resident on 
Mouse (Zapus Concern spruce-fir forest vegetation LAC and SFNF lands 
hudsonius luteus) zones • Overwinters by hibernating 

• Requires riparian areas 

• Requires water nearby 

Flathead Chub Species of Unlisted • Requires access to • Permanent resident of the 
(Platygobio gracilis) Concern perennial rivers Rio Grande between 

Espanola and the Cochiti 
Reservoir 

Ferruginous Hawk Species of Unlisted • Uses the juniper savannah • Observed as a breeding 
(Buteo regalis) Concern and pinyon-juniper resident on LAC, LANL, 

woodlands vegetation BNM, and SFNF lands 
zones 

Northern Goshawk Species of Sensitive • Uses the mixed-conifer, • Observed as a breeding 
(Accipiter gentilis) Concern (informal) ponderosa pine, spruce-fir resident on LAC, LANL, 

forest vegetation zones BNM, and SFNF lands 

White-Faced Ibis Species of Unlisted • Requires perennial rivers • Summer resident and 
(Plegadis chihi) Concern and marshes migratory visitor on the 

Rio Grande and SFNF 
lands 

Loggerhead Shrike Species of Unlisted • Uses the juniper savannah, • Observed on LAC, BNM, 
(Lanius ludovicianus) Concern pinyon-juniper woodland, and SFNF lands 

ponderosa pine forest, and 
mixed-conifer forest 
vegetation zones 

Big Free-Tailed Bat Species of Sensitive • Uses the juniper savannah, • Migratory visitor on LAC, 
(Nyctinomops macrotis) Concern (informal) pinyon-juniper woodland, BNM, and SFNF lands 

and ponderosa pine forest, 
and mixed-conifer forest 
vegetation zones 

• Roosts on cliffs 

Fringed Myotis (Myotis Species of Sensitive • Uses the juniper savannah, • ObservedonLANL,BNM, 
thysanodes) Concern (informal) pinyon juniper woodland, and SFNF lands 

ponderosa pine forest 
vegetation zones 

• Roosts in caves and 
buildings 
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TABLE 4.5.l.S-l.-Protected and Sensitive Species-Continued 

FEDERAL 
STATUS/ 

STATE 
SPECIES SPECIES 

STATUS 
HABITAT NEEDS COMMENTS 

OF 
CONCERN 

Long-Eared My otis Species of Sensitive • Uses the ponderosa pine • Summer resident on 

(Myotis evotis) Concern (informal) forest, mixed-conifer, and LANL, BNM, and SFNF 
spruce-fir forests lands 
vegetation zones 

• Roosts in dead ponderosa 
pine trees 

Long-Legged Myotis Species of Sensitive • Uses the pinyon-juniper • Summer resident on 
().fyotis volans) Concern (informal) woodland, ponderosa pine LANL, LAC, BNM, and 

forest, and mixed-conifer SFNF lands 
forest vegetation zones 

• Roosts in dead conifer 
trees 

Small-Footed Myotis Species of Sensitive • Uses the juniper savannah, • ObservedonLANL,BNM, 
(Myotis ciliolabrum) Concern (informal) pinyon-juniper woodland, and SFNF lands 

ponderosa pine forest, and • Overwinters by hibernating 
mixed-conifer forest 
vegetation zones 

• Roosts in cliffs and caves 

Yuma My otis (Myotis Species of Sensitive • Uses the juniper savannah • Summer resident on 
yumanensis) Concern (informal) and pinyon-juniper LANL, LAC, and SFNF 

woodland forest vegetation lands 
zones 

• Roosts in cliffs and caves 
near water 

Occult Little Brown Bat Species of Sensitive • Uses the pinyon-juniper • Observed on SFNF lands 
(Myotis lucifugus Concern (informal) woodland and ponderosa 
occultus) pine forest vegetation 

zones 

• Requires riparian areas 

• Forages over water 

Pale Townsend's Big- Species of Sensitive • Uses the pinyon-juniper • Observed on LANL and 
Eared Bat (Plecotus Concern (informal) woodland, ponderosa pine BNMlands 
townsendii pallescens) forest, and mixed-conifer 

forest vegetation zones 
• Overwinters by hibernating 

• Roosts in caves 

Goat Peak Pika Species of Sensitive • Uses the mixed-conifer and • Observed on LAC and 
(Ochotona princeps Concern (informal) spruce-fir forests BNMlands 
nigrescens) vegetation zones 

• Requires boulder piles and 
rockslides 
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TABLE 4.5.1.5-1.-Protected and Sensitive Species-Continued 

FEDERAL 
STATUS/ 

STATE 
SPECIES SPECIES 

STATUS 
HABITAT NEEDS COMMENTS 

OF 
CONCERN 

Gray VIreo (Vireo Unlisted Threatened • Uses riparian areas in the • Observed on LAC, BNM, 

vicinior) juniper savannah and and SFNF lands 
pinyon-juniper forests 
vegetation zones 

PLANT SPECIES 

Wood Lily (Lilium Unlisted Endangered • Grows in the ponderosa • Observed on LAC, BNM, 
philadelphicum L. var. pine forest, mixed-conifer, and SFNF lands 
andinum (Nutt.) Ker) and spruce-fir forests 

vegetation zones 

• Requires riparian areas 

Yellow Lady's Slipper Unlisted Endangered • Requires riparian areas • Observed on BNM lands 
Orchid (Cyprepedium • Grows in the mixed-
ca/ceolus L. var. conifer forest vegetation 
Pubescens (Willd.) zones 
Correll) • Requires moist soil 

Helleborine Orchid Unlisted Rare and • Requires riparian areas • Observed on LAC lands 
(Epipactis gigantea sensitive • Grows in the juniper 
DouglJ savannah and pinyon-

juniper woodland forests 
vegetation zones 

• Requires springs, seeps, or 
other wet areas 

Note: This listing was developed with information and guidance provided by biologists from LANL; the FWS; the USFS; the NPS; 
the National Biological Service; the NMDGF; the New Mexico Energy, Minerals, and Natural Resources Department; and the 
New Mexico Natural Heritage Program, as well as consultations with independent consultants and reviews of the technical 
literature. 
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cranes. Foraging areas are generally 
agricultural fields and valley pastures, 
particularly where there is waste grain or 
sprouting crops. Both species of cranes roost 
together, typically on sand bars in the Rio 
Grande. The cross-fostering program was 
terminated in 1989 because the birds were not 
pairing and the mortality rate was too high to 
establish a self-sustaining population. Only 
three whooping cranes remain. 

Three whooping cranes were led from Idaho to 
Bosque del Apache National Wildlife Refuge in 
New Mexico in 1997 as part of a research 
project to determine if captive-reared cranes can 
be taught to follow an ultralight aircraft along a 
migration route and, when released on a 
wintering area, will migrate north in spring to 
their natal area without human assistance. 
Survivors will be left in the wild. 

The association of whooping cranes with LANL 
has been limited to overflights and possible 
occasional roosting (the latter on sandbars in 
White Rock Canyon). Limited night roosting at 
the Santa Fe River arm of Cochiti Lake has been 
observed during migration. 

A proposal to designate the Rocky Mountain 
whooping cranes as "experimental 
nonessential" was published in the Federal 
Register (FR) in February 1996. A final ruling 
was published on July 21, 1997. For purposes 
of the Section 7(a)(2) consultation procedures 
under the Endangered Species Act, this 
designation will result in the treatment of the 
Rocky Mountain whooping cranes as a species 
proposed to be listed under Section 4 of the 
Endangered Species Act. 

Threatened Species. Bald Eagle (Haliaeetus 
leucocephalus). In the general LANL area the 
bald eagle (state-listed as threatened) is a 
common late fall and late winter migrant and 
winter resident (November through March). 
The wintering bald eagle population in the 
general area has significantly increased since 
1975 as a consequence of both the creation of 

Affected Environment 

nearby Cochiti Lake and a general increase in 
bald eagle populations. The Rio Grande in 
White Rock Canyon and connecting Cochiti 
Lake are focal use areas and are used by 
wintering bald eagles to forage for fish and 
waterfowl. Trees and rock cliffs that border the 
Rio Grande in White Rock Canyon are used as 
hunting and loafing perches, and canyons that 
dissect the Pajarito Plateau are used as night 
roosts. Bald eagles have been observed soaring 
over LANL, and some limited foraging for 
small mammals and carrion probably occurs 
over much of LANL. There is no evidence of 
historical or present nesting in the general 
region. 

Mexican Spotted Owl (Strix occidentalis 
Iucida). The Mexican spotted owl is a strictly 
nocturnal bird that prefers tall, old-growth 
forests in narrow, steep canyons where little 
light penetrates and cool temperatures and moist 
areas are present. Small mammals, especially 
wood rats, make up the bulk of the owl's diet. 
The Jemez Mountains, including areas within 
LANL and contiguous lands administered by 
the NPS, USFS, and the BLM provide habitat 
for the Mexican spotted owl. Nesting occurs on 
LANL as well as adjacent areas. Critical habitat 
has been designated on Santa Fe National Forest 
lands that are contiguous with LANL' s western 
boundary. 
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4.5.1.6 Management Plans 

There are two plans in progress or in the 
planning stage that are being developed for 
management of ecological resources and 
biodiversity at LANL. These plans consist of a 
Threatened and Endangered Species Habitat 
Management Plan and a Natural Resources 
Management Plan. Descriptions of these plans 
follows. 

Threatened and Endangered Species Habitat 
Management Plan 

The Record of Decision (ROD) for the Dual 
Axis Radiographic Hydrodynamic Test Facility 
Final Environmental Impact Statement 
(60 FR 53588) commits DOE to prepare a 
habitat management plan for federally listed 
endangered and threatened species within 
LANL boundaries. This plan has been 
completed and, in addition to federally listed 
species, also addresses species of concern and 
species listed by the State of New Mexico as 
threatened, endangered, and sensitive. Stated 
goals of the management plan are to: 
(1) develop a comprehensive management plan 
that protects undeveloped portions of LANL 
that are suitable, or potentially suitable habitat 
for threatened and endangered species, while 
allowing current operations to continue and 
future development to occur with a minimum of 
project or operational delays, or additional costs 
related to protecting species or their habitats; 
(2) facilitate DOE compliance with the 
Endangered Species Act and related federal 
regulations by protecting and aiding in the 
recovery of threatened and endangered species; 
and (3) promote good environmental 
stewardship by monitoring and managing 
threatened and endangered species and their 
habitats using sound scientific principles 
(LANL 1998c). This management plan is 
currently being reviewed by the FWS as part of 
the Endangered Species Act's Section 7 
consultation procedures. 
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Natural Resource Management Plan 

A team has been established and is currently 
formulating a plan for development of a Natural 
Resource Management Plan. The purpose of 
natural resource management at LANL will be 
to determine conditions and to recommend 
management measures that will restore, sustain, 
and enhance the biological quality and 
ecosystem integrity at LANL within the context 
of a dynamic Pajarito Plateau ecosystem. The 
guiding principle of natural resource 
management will be to integrate the principles 
of ecosystem management into the critical 
missions of LANL to protect ecosystem 
processes and biodiversity. A Natural Resource 
Management Plan will provide policies, 
methods, and recommendations for long-term 
management ofLANL facilities, infrastructure, 
and natural resources to ensure responsible 
stewardship of LANL resources that have been 
entrusted to DOE. Integral to natural resource 
management will be continuing guidance to 
operations managers with which to make 
management decisions based on a scientific 
understanding of the Pajarito Plateau 
ecosystem. The Threatened and Endangered 
Species Habitat Management Plan will be 
integrated into the Natural Resource 
Management Plan. 

4.5.1.7 Environmental Surveillance 

LANL's Environmental Surveillance and 
Compliance Program is described on page 4-1. 
As part of this program, biological studies are 
conducted at LANL on all major trophic levels. 
Contamination data analyzed under this 
program are also used for ecological risk 
assessments to evaluate the likelihood that 
adverse effects are occurring or may occur as a 
result of exposure to radioactive and 
nonradioactive materials. A qualitative 
discussion of ecological risk is presented later in 
this section as well as in chapter 5. 



4.5.2 Biodiversity Considerations 

Biodiversity is a new and more explicit 
expression of one of the fundamental concepts 
of ecology, popularly stated as "everything is 
connected to everything else" (CEQ 1993). 
Simply defined as "the variety of life and its 
processes," components of diversity consist of 
regional ecosystem diversity, local ecosystem 
or community diversity, and species diversity. 
The importance of biodiversity on local, 
regional, and global scales has been recognized 
in the U.S. by the Council on Environmental 
Quality (CEQ), resource management agencies, 
and the public. The heightened interest in 
biodiversity presents an opportunity to address 
environmental problems holistically, rather than 
the traditional and fragmentary species-by
species, stress-by-stress fashion (Noss 1990). 
"The biological world is not a series of 
unconnected elements, and the richness of the 
mix of elements and their connections are what 
maintains the system as a whole" (CEQ 1993). 

Because knowledge ofbiodiversity as described 
above can be applied to improve decision
making in the areas of land use and resource 
management (Keystone 1991) and because it 
complements and informs the ecosystem 
approach, biodiversity considerations are an 
integral part of this impact analysis. For the 
purposes of this document, biodiversity 
considerations are intended to be synonymous 
with a healthy, functioning ecosystem. 

The major human-caused disturbance factors 
identified by the CEQ (CEQ 1993) as 
responsible for the decline in biodiversity at 
multiple scales, including global, regional, and 
site-specific scales, are the following: 

• 
• 
• 

• 
• 

Physical alteration of the landscape 
Over harvesting 
Disruption of natural processes, such as 
flooding and fires 
Introduction of nonnative (exotic) species 
Pollution 

• 

Affected Environment 

Global climate change (which is considered 
outside the scope of this analysis) 
(CEQ 1993) 

These human-caused disturbance factors 
provide a convenient framework for 
categorizing the causes ofbiodiversity loss, but 
these categories often overlap and are inevitably 
connected to each other in chains of ecological 
consequences. 

The LANL regional area has also been affected 
by these major human-caused disturbance 
factors. Human occupation of the Jemez 
Mountains and the Pajarito Plateau (particularly 
since about the mid 19th Century) and 
accompanying disturbance actions, have 
worked in concert with one another and with 
natural disturbances to mold and continue to 
mold the environment in which LANL operates. 
These factors induce and perpetuate system
wide changes in the composition, structure, and 
function of plant and animal communities in all 
of the major vegetation zones. 

As a consequence of historic and recent 
disturbances, several major issues affecting 
ecosystem sustainability and biodiversity 
currently confront DOE, LANL, and 
neighboring land administrators and owners 
such as the NPS, BNM, USPS, U.S. Army 
Corps of Engineers, and Native American 
Pueblos. The following discussions provide a 
summary of some issues of regional import and 
serve to describe ecosystem dynamics on a 
landscape scale and to illustrate the necessity of 
incorporating knowledge of these dynamics into 
the management and planning process. 

4.5.2.1 Physical Alteration of the 
Landscape 

Accelerated Soil Erosion 

Historical overgrazing has been cited as the 
primary disturbance causing the continuing 
decline of local soils (Allen 1989 and 
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Rothman 1992). Extensive grazing by cattle 
and sheep in the pinyon-juniper woodland and 
juniper savanna vegetation zones has resulted in 
a decline in the fragile surface soils, which 
continues today (Allen 1989 and Potter 1977). 
Because of long-term restricted grazing on 
LANL, soil erosion is less of a concern than 
surrounding areas where continuing erosion 
represents an impediment to long-term stability 
and productivity. 

Habitat Fragmentation 

Fragmentation is the division of natural habitat 
areas into smaller segments or the destruction of 
animal access corridors between natural areas. 
It may reduce or enhance landscape 
productivity. Consideration of fragmentation is 
important in land use planning, because larger 
blocks of natural habitat are generally better for 
conserving biodiversity, and connected blocks 
of natural habitat are better than isolated ones. 
The edge to interior ratio of habitat patches is 
also an important consideration. 

Developed areas, roads, and fenced areas either 
directly eliminate habitat, inhibit habitat use, or 
alter the dispersal and distribution patterns of 
wildlife, depending on the species being 
considered. Allen (Allen 1989) contrasts 
roadway development in the LANL regional 
area in 1935 with that present in 1989, 
demonstrating an appreciable increase in road 
expansion and accompanying habitat 
fragmentation. A comparison of disturbed 
(buffered to take into account the impact of 
features on their immediate surroundings) and 
nondisturbed areas within the 14 watersheds in 
which LANL is located demonstrated that of a 
total of 95,200 acres (38,080 hectares), 
6,672 acres (2,669 hectares) have been 
disturbed. This represents about 7 percent of the 
land area analyzed. Most development is in 
pinyon-juniper woodland and ponderosa pine 
forest. Generally, many of the developed areas 
are concentrated in the flat lands formerly 
cleared for agricultural use, which has tended to 
limit fragmentation. However, there is some 
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development in canyon areas, which has 
resulted in habitat loss and disturbance in areas 
with high biodiversity. 

4.5.2.2 Disruption of Natural 
Processes 

Natural processes can be disrupted even when 
many components of the ecosystem appear 
intact. Resource management activities may 
alter ecosystem dynamics through fire 
suppression, modification of surface water or 
groundwater flow, and alteration of predator
prey relationships (CEQ 1993). Natural fires 
helped to shape, structure, and sustain 
ecosystems throughout the Southwest 
(Allen et al. 1995). The tree-ring record for the 
Jemez Mountains reflects a virtual cessation of 
natural fire in about 1890. At higher elevations 
(i.e., the conifer forests, including ponderosa 
pine, mixed conifer, and spruce-fir forests), 
vigorous suppression of wildfire has had serious 
environmental consequences. In the absence of 
natural fires, ground-fuel loads and tree density 
have increased to high levels, favoring large
scale, high-intensity crown fires such as the 
1954, 1977, and 1996 fires that occurred on or 
near LANL. Fires of this magnitude are recent 
phenomena. 

DOE and LANL are members of the Los 
Alamos Wildfire Cooperators, an organization 
with representatives for the Santa Fe National 
Forest, American Red Cross, Cooperative 
Extension Service, LAC, BNM, and New 
Mexico Forestry Division. The goals of this 
organization are to develop a cooperative urban 
interface plan and to develop wildfire protection 
requirements for LAC. In response to the Dome 
Fire of 1996, an Interim Fire Management Team 
was formed with representatives from the DOE 
Los Alamos Area Office, Santa Fe National 
Forest, Los Alamos Fire Department, NMED, 
BNM, and LANL (PC 1996p). This team, 
drawing on regional expertise in fire 
management, is planning ways to reduce 
LANL's vulnerability to catastrophic wildfires. 



The chair of this team has stated that wildfire is 
the number one threat to LANL (LAM 1996b). 

4.5.2.3 Overharvesting 

In addition to habitat loss and modification, 
physical alteration is linked to the disruption of 
natural wildlife patterns and processes and 
ensuing loss of biodiversity throughout the 
region. One increasingly troublesome result is 
the imbalance in the regional elk population. 
The current "elk problem" is due to excess 
numbers, which seems to suggest under 
harvesting. Although this is another example of 
an ecological cascade involving multiple 
disturbance regimes and intertwined ecological 
processes, the origins of the problem are 
grounded in the over harvest of multiple species. 

The native population of Rocky Mountain elk 
was eliminated from the entire State of New 
Mexico by 1909. The current elk herds 
developed from 86 elk reintroduced into the 
Jemez Mountains in 1948 and 1964 through 
1965. Since the 1970's, local elk populations 
have exhibited high growth rates (USFS 1996), 
and current estimates of herd size indicate that 
over 10,000 elk now inhabit the Jemez 
Mountains and the Pajarito Plateau 
(Allen 1994). A lack of predators such as the 
gray wolf (Canis lupus) and mountain lions has 
contributed to the abundance of the 
reintroduced herds. Hunting is not allowed 
within LANL nor in BNM, allowing them to be 
elk refuges. 

The 1977 La Mesa Fire created about 
15,000 acres (6,000 hectares) of grassy winter 
habitat adjacent to and extending into LANL 
property. Elk are expanding their range into 
lower elevation foraging areas and are using 
these areas throughout the year rather than 
migrating to summer pasture at higher 
elevations (USFS 1996). Existing information 
is inadequate to predict how elk numbers and 
distribution will respond to landscape changes 
resulting from the 16,500-acre (6,678-hectare) 

Affected Environment 

Dome Fire of 1996. An interagency work group 
consisting of representatives from the Jemez 
and Espanola Ranger Districts of the Santa Fe 
National Forest, BNM, LAC, and the NMDGF 
has been formed for the exploration of the 
problems and potential solutions related to elk 
overpopulation. 

4.5.2.4 Introduction of Nonnative 
(Exotic) Species 

Nonnative species of plants and animals are 
emerging worldwide as one of the leading 
threats to native species, ecosystem processes, 
and biodiversity. The introduction of nonnative 
species can result in the elimination of native 
species thorough predation, competition, 
genetic modification, and disease transmission 
(CEQ 1993). The botanical inventory ofBNM, 
which is a reasonable representation of LANL 
flora, lists 150 plants as nonnative. These 
exotics comprise about 17 percent of the 
approximately 900 species inventoried 
(PC 1996r). LANL is currently developing a 
database, derived from the report Status of the 
Flora of the Los Alamos National 
Environmental Research Park, Checklist of 
Vascular Plants of the Pajarito Plateau and 
Jemez Mountains (Foxx and Tierney 1985) for 
exotic species and their distribution. Some of 
the exotic plant species of concern to local 
resource managers and LANL biologists are salt 
cedar (Pall.), tree of heaven (Ailanthus 
altissima (Mill.) Swingle), cheatgrass (Bromus 
tectorum L. ), and Russian thistle (Sa/sola kali L. 
var. tenui Folia Tausch). Salt cedar may be of 
most concern for the future. Salt cedar, as well 
as Russian olive, possess certain phenological 
and reproductive characteristics that differ from 
those of the common native riparian species that 
gives them advantages in colonization of certain 
types of disturbed sites or during certain times 
of the year. In addition, salt cedar consumes 
prodigious amounts of groundwater, exudes salt 
from leaf glands that inhibits the growth of other 
plants, and has lower species density 
and diversity (e.g., birds) than native 
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cottonwood or willow forests. It is present on 
LANL and BNM and in the mouths of canyons 
in White Rock Canyon. 

4.5.2.5 Pollution 

Pollution impacts on ecosystems include direct 
lethal, sub-lethal, and reproductive effects 
(including those resulting from 
bioaccumulation) and degradation of habitat 
(CEQ 1993). Sub-lethal effects of 
environmental contamination may indirectly 
cause mortality at widely varying temporal 
scales and on widely varying levels of 
ecological organization. Possible mechanisms 
include immunological effects enhancing 
susceptibility to disease, alteration of nutrient 
cycles through effects on bioavailability or 
uptake mechanisms, metabolic effects, and 
behavior modification affecting ability to feed, 
hunt, avoid predation, or breed (Hodgson and 
Leve 1987). The contribution of pollutants to 
environmental media by LANL operations is 
due primarily to past practices. Long-term 
monitoring of soils, sediment, water, and air and 
biomonitoring have not demonstrated levels of 
contaminants that would pose a health risk, nor 
have there been obvious toxic effects observed. 
Potential for ecological risk is discussed in 
greater detail in the following section. There is 
no evidence that would indicate any 
contaminant levels that would pose a risk to 
recreational fishing in the Rio Grande and 
downstream of Cochiti Lake. 

Studies that have been completed to date or that 
have sufficient progress so as to report 
preliminary conclusions generally conclude 
(based on current levels of understanding) a lack 
of biological harm or lack of alterations to 
ecological processes. These studies include 
Lusk 1998, Ford-Schmid 1996, UNM 1998, 
Ferenbaugh et al. 1998, Gallegos et al. 1997a, 
Gallegos et al. 1997b, Gonzales et al. 1997, 
Gonzales et al. 1998a, Gonzales et al. 1998b, 
Haarmann 1997, Haarmann 1998a, 
Haarmann 1998b, Hansen 1997, Fresquez et al. 
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1996a, Fresquez et al. 1996b, LANL 1997c, 
Fresquez et al. 1995a, Fresquez et al. 1995b, 
Fresquez et al. 1995c, and Brooks 1989. 
Species, communities, and other areas that have 
been studied or are being studied include bees, 
rock squirrel, mule deer, elk, bald eagle, 
southwestern willow flycatcher, aquatic benthic 
invertebrates, plant communities, and 
foodstuffs. 

4.5.3 Ecological Risk 
Considerations 

Risk to biological communities and associated 
ecological processes have been assessed 
qualitatively, utilizing LANL Environmental 
Surveillance and Compliance Program Reports 
on the distribution and concentration of 
contaminants and biomonitoring data, existing 
ecological risk assessments, and general and 
species-specific knowledge of the presence, 
biology, and behavioral characteristics of biotic 
resources. Although no adverse effects to plants 
and animals have been observed (recognizing 
the absence of intensive, long-term research 
regarding such potential effects) from chemical 
and radioactive materials and populations 
appear healthy and thriving, more quantitative 
ecological risk analysis will be undertaken as 
part of the ER Project. 

4.5.3.1 Background on 
Contamination at LANL 

The following are parameters that are 
considered in an ecological risk assessment. 
Portions of this section have been summarized 
from more detailed discussions earlier in this 
chapter. 

Soils 

As discussed in section 4.2.3.1, soils in and 
adjacent to LANL contain chemicals and 
radioactive materials, including those that are 
naturally occurring as well as those due to past 



LANL activities and worldwide fallout. Most 
of the contamination of concern at LANL is 
what is sometimes referred to as legacy waste or 
legacy contamination. This is residual waste or 
contamination that is found at certain locations 
throughout LANL as a result of historical 
processes. These past processes or practices 
were associated with surface impoundments and 
disposal areas; experimental reactors; inactive 
firing sites; above-ground and underground 
storage tanks; PCB transformers; incinerators; 
chemical processing; shop machining that 
resulted in radioactive waste; and operations to 
develop, fabricate, and test explosives 
components for nuclear weapons. Other 
sources of radionuclides in soil may include 
natural minerals, atmospheric fallout from 
nuclear weapons testing, bum-up of nuclear
powered satellites, and planned or unplanned 
releases or radioactive gases, liquids, or solids. 
Naturally occurring uranium is present in 
relatively high concentrations in soil due to the 
regional geologic setting. Sources of plutonium 
include LANL operations and atmospheric 
fallout. Metals in soil may be naturally 
occurring or may result from LANL releases or 
both. 

A rough estimate, based on information from 
LANL's database, FIMAD, which has areal 
estimates of their priority release sites, 
demonstrated that less than 3 percent of 
LANL's approximately 43 square miles 
(Ill square kilometers) is of potential concern. 
The areal extent of this 3 percent does not 
include the canyons because they are not 
classified under the FIMAD database as PRSs. 
However, recent cleanup activities for the PRSs 
have resulted in a smaller spacial area of 
cleanup than originally estimated. The exact 
areal extent of PRSs has yet to be determined. 
As discussed in chapter 2, section 2.1.2.5, the 
ER Project was instituted to assess and 
remediate potentially contaminated sites 
resulting from historical treatment, storage, and 
disposal practices. ER activities include 
identification of potentially contaminated sites, 

Affected Environment 

characterization of sites, risk assessment, and 
restoration actions, where appropriate. 

LANL on-site and perimeter soil samples are 
collected and analyzed for radiological and 
nonradiological constituents, and compared 
to regional (background) locations. Soils 
monitoring data (detection statistics) for 
organics, inorganics, and radiochemistry by 
watershed are presented in volume m, 
appendix C, Tables C-8 and C-9. The 
concentration of most radionuclides sampled 
and activity levels in soils collected from 
perimeter stations were not significantly 
different from those collected from regional 
background concentrations. While the levels of 
uranium, plutonium-238, and gross gamma 
activity were higher than background soils, they 
were below the LANL SALs that are used to 
identify the presence of contaminants of 
concern. 

For 1995 on-site soil samples, only 
plutonium-239, plutonium-240 and total 
uranium were detected in significantly higher 
concentrations as compared to off-site 
background soils. However, these levels were 
still far below LANL SALs. In general, the 
higher concentration of radionuclides, 
particularly uranium and plutonium isotopes, in 
perimeter soils (as compared to background 
soils) may be due in part to LANL operations, 
but are mostly due to worldwide fallout and to 
naturally occurring radioactivity in geologic 
formations; whereas, higher radioactivity in 
soils from on-site areas may be due to 
worldwide fallout, natural radioactivity, and to 
LANL operations (Fresquez et al. 1995d). 

Trend analyses show that most radionuclides 
and radioactivity, with the exceptions of 
plutonium-238 and gross alpha, in soils from 
on-site and perimeter areas have been 
decreasing over time. This trend is likely due to: 
(I) the cessation of widespread, aboveground 
nuclear weapons testing, (2) weathering, and 
(3) radioactive decay (Whicker and 
Schultz 1982). 
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Soils were also analyzed for trace and heavy 
metals, and most metals were well below LANL 
SALs {LANL 1996i and LANL 1997c). Only 
beryllium and lead, both products of firing site 
activities, exhibited any kind of trend; that is, 
both were consistently higher in perimeter and 
on-site soils than in background soils. Average 
concentrations of beryllium and lead in 
perimeter soils decreased during the 1992 to 
1995 time period. Similarly, beryllium in on
site soils decreased during this period; however, 
lead increased slightly. 

Surface Water 

The analysis of surface water quality in section 
4.3.1.5 indicates that historic activities and 
radiological releases have had an effect on 
surface water within LANL boundaries, 
particularly in Acid, Pueblo, Los Alamos, and 
Mortandad Canyons. Stated historical activities 
and operational releases that have contributed to 
contamination in these canyons include historic 
nuclear materials research, a former industrial 
liquid waste treatment plant at TA-21, 
discharges from the LANSCE sanitary sewage 
lagoon system, discharges from the RL WTF, 
and NPDES-permitted effluent discharges. 
Surface water monitoring data (detection 
statistics) by location (on-site, perimeter, and 
regional) and analyte are presented in 
volume ill, appendix C, Tables C-2 and C-3. 

In 1996, radiochemical analyses results for 
surface water samples were below DOE-DCGs 
for the public, and the majority of the result 
were near or below detection limits. None of the 
nonradiochemical measurements in water from 
areas receiving effluents exceeded standards 
except for some pH measurements above 8.5. 
Aluminum, iron, and manganese concentrations 
(including naturally occurring metals) exceeded 
EPA secondary drinking water standards at 
most locations. Selenium values exceeded the 
New Mexico Wildlife Habitat stream standard 
at numerous locations around LANL. 
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National Pollutant Discharge Elimination 
System Outfalls 

Primary sources of potential impact to surface 
water consist of the NPDES outfalls. With few 
exceptions, outfall discharges comply with 
NPDES permit limits. Examples of materials 
that have been involved in NPDES exceedances 
include arsenic, chlorine, total suspended solids, 
cyanide, vanadium, copper, iron, oil and grease, 
silver, phosphorus, and radium. TA-50, the 
RLWTF, has continued to discharge residual 
radionuclides into Mortandad Canyon. LANL 
is working to continue to upgrade the treatment 
process to correct these problems. Nearly every 
on-site drainage has historically received liquid 
industrial or sanitary effluents that contribute to 
the flow and water quality characteristics. 
NPDES detection statistics by watershed, 1994 
to 1996, are presented in appendix C, 
Table C-1. 

Sediments 

As with soils, sediment in the LANL region 
contain naturally occurring chemical and 
radionuclides, chemical and radionuclides 
resulting from historic uses, and very small 
amounts of radionuclides resulting from 
worldwide fallout from atmospheric testing of 
nuclear weapons and re-entry burn-up of 
satellites containing plutonium power sources. 
Sediment detection statistics by location (on
site, perimeter, and regional) and analyte, 1991 
to 1996 are presented in appendix C, Tables C-4 
and C-5. As discussed in section 4.3.1.4, there 
are no standards for radionuclides or metals in 
sediments. Therefore, regional comparison 
levels were developed for the purposes of the 
SWEIS. 

Sediment from all individual LANL sampling 
locations exceeded the regional comparison 
value for at least one metal. Most of the metals 
that were above the regional comparison value 
occur naturally in the environment as a 
constituent of the sediments. In 1996, three 
samples in Mortandad Canyon were in excess of 



LANL's SALs for cesium~ however, no other 
radiochemical analyses of sediment in 1996 
samples showed any values that exceeded 
respective SAL values. Levels of 
plutonium-239 and -240 in sediments in Acid, 
Pueblo, and Los Alamos Canyons were found to 
be above regional comparison levels and are 
believed to result from historic releases from 
LANL operations and worldwide fallout from 
atomic testing. However, these levels are very 
low and no environmental risk is associated 
with them (Ferenbaugh et al. 1994). A study 
that evaluated the deposition of plutonium in 
sediments in the northern portion of the Rio 
Grande estimated LANL contribution to the 
contamination (Graf 1993). The study found 
that, when averaged over several decades, 
90 percent of the plutonium in the sediment 
moving into the northern Rio Grande system 
could be attributed to atmospheric fallout. The 
remaining 10 percent could be attributed to 
historic releases from LANL operations. 

Sediment transport studies by LANL have 
shown that off-site transport of sediments with 
elevated plutonium-239 and -240 levels has 
taken place. Sediments collected from Cochiti 
Lake contained mean plutonium-239 and -240 
levels higher than levels found in sediment from 
background monitoring stations at Abiquiu 
Reservoir and Embudo station. However, these 
low levels are very small as compared to area 
background, and again, there is no associated 
environmental risk. 

Biomonitoring 

Biomonitoring to measure the amounts of 
contaminants in plants and animals and their 
effects on biological systems and processes is 
being accomplished as a component of the 
Environmental Surveillance and Monitoring 
Program. A limited amount of biomonitoring 
data has been obtained for produce, fish, honey, 
milk, elk, mule deer, pinyon pine, shrubs, 
grasses, and forbs. In volume Ill, appendix D 
presents many of these "foodstuffs," analytes 
detected, and their concentrations. These 

Affected Environment 

biomonitoring data indicate no immediate 
environmental concerns. 

4.5.3.2 Ecological Risk Assessments 
Performed for Threatened 
and Endangered Species 

Three preliminary, quantitative assessments 
have been conducted of the potential risk from 
legacy waste to the Mexican spotted owl 
(Gallegos et al. 1997a), the American peregrine 
falcon (Gallegos et al. 1997b), and the bald 
eagle (Gonzales et al. 1998a). Updates to these 
preliminary assessments are reflected in the 
Second Annual Review Update Preliminary 
Risk Assessment of Federally Listed Species at 
the Los Alamos National Laboratory 
(Gonzales et al. 1997). The objectives of the 
risk assessments were to: (1) quantitatively 
appraise the potential for contaminants 
(organic, inorganic, and radionuclide) to impact 
threatened and endangered species in or around 
LANL and (2) identify where further 
assessment is required. Potential habitats were 
evaluated for these species. Each consisted of 
a predetermined potential nesting/roosting zone 
and a calculated foraging area. Estimated doses 
were compared against toxicity reference values 
(benchmarks to which estimated intake rates of 
chemicals can be compared to determine 
whether a risk may exist) to generate hazard 
indices (the ratio of the estimated exposure to 
the estimated safe exposure) that included a 
measure of cumulative effects from multiple 
contaminants (radionuclides, metals, and 
organic chemicals}. Data used in these 
assessments included various subsets of ER 
watershed data that is presented in appendix C. 
These assessments concluded that, on the 
average, there is a small potential for impact to 
the peregrine falcon from contaminants at 
LANL, but no appreciable impact is expected to 
the spotted owl nor the bald eagle. 

4-125 



LANLSWEIS 

4.5.3.3 Ecological Risk 

A qualitative assessment of ecological risk 
based on findings of the Environmental 
Surveillance and Compliance Program (as 
discussed above in section 4.5.3.2) and 
assessment of risk to selected threatened and 
endangered species (4.5.3.3) is that there is little 
potential for risk, and this is primarily due to 
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legacy contamination. Recent operations have 
little potential for contributing to ecological 
risk, and with recent programs, actions, and 
plans to clean up legacy waste (i.e., the ER 
program, reduced sources of operational 
contaminants, and institution of management 
measures to protect and manage natural 
resources), the overall potential for risk 
decreases over time. 



4.6 HUMANIIEALTH: WORKERAND 

PUBLIC HEALTH IN THE REGION 

AFFECTED BY LANL 
OPERATIONS 

The following sections summarize historical 
and current information on public and worker 
health in and around LANL. The information is 
presented in three major topics: (1) public 
health including the radiation and chemical 
exposures from LANL operations and 
summaries of health studies conducted in the 
area; (2) LANL worker health including recent 
accidents/incidents, the history of worker health 
at LANL and the dosimetry, radiation 
protection, hygiene and safety programs 
implemented at LANL; and (3) a description of 
the emergency preparedness, management, and 
response programs implemented at LANL to 
protect the public and workers. 

4.6.1 

4.6.1.1 

Public Health in the LANL 
Vicinity 

Radiation in the 
Environment Around LANL 

Major sources of background radiation 
exposure to individuals in the vicinity ofLANL 
are shown in Figure 4.6.1.1-1. Background 
doses will be accrued regardless of LANL 
operations. In 1996, the total effective dose 
equivalent (TEDE) to residents was 
360 millirem at Los Alamos and 340 millirem at 
White Rock from all natural sources. The 
individual components of the background dose 
for Los Alamos and White Rock and the average 
effective dose equivalent (EDE) of 53 millirem 
per year to members of the U.S. population from 
medical and dental uses of radiation 
(NCRP 1987) are listed in Table 4.6.1.1-1. 

Releases of radionuclides to the environment 
from LANL operations provide another source 

Affected Environment 
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LANL 
1% 

MedicaVDental 
13% 

Self Irradiation 
10% 

Radon 
48% 

FIGURE 4.6.1.1-1.-Total Contributions to 1996 Dose for 
LANL 's Maximally Exposed IndividuaL 

TABLE 4.6.1.1-1.-Total Effective Dose 
Equivalent (milliremlyear) from Natural or 

Manmade Sources 

LOS WHITE 
ALAMOS ROCK 

Radon 200 200 

Self-Irradiation a 40 40 

Total Extemalb 120 100 
(cosmic and terrestrial) 

Total Effective 360 340 
Background Dose 

Medical and Dental 53 53 

a Dose from radionuclides occurring naturally within the 
body, such as potassium-40. 

blncludes correction for shielding. 
Source: Adapted from LANL 1997c 

of radiation exposure to individuals in the 
vtctmty of LANL. Figure 4.6.1.1-2 
summarizes LANL' s contribution to dose by 
pathway for its hypothetical MEl 
(LANL 1997c). 

The 1.93 millirem dose reported in the annual 
Environmental Surveillance and Compliance 
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Report for 1996 (LANL 1997c) is similar to the 
following reported doses but is derived solely 
from an EPA -approved air transport model. The 
doses estimated below were based on actual 
measurements as well as transport modeling 
(CAP-88, an EPA-approved model for 
calculating collective public dose) (volume Ill, 
appendix B, section B.l.l.2 describes this 
model). Both methods of dose calculation are 
valid and are included here to provide a range 
for consideration. 

Maximum Individual Dose-Off-Site 
Locations (1996) 

The maximum EDE (or dose) was calculated at 
various locations to assess the maximum 
radiological impact from LANL to areas 
inhabited by the public. The East Gate area was 
found to be the location of the maximum off-site 
dose. This maximum EDE is the total dose from 
all potential routes of radiation exposure and is 
based on data gathered by both the 
Environmental Surveillance and Compliance 
Program and radiological effluent monitoring. 
The maximum dose, or the 95th percentile value, 
was 5.3 millirem, and the median value 
(50th percentile) for this estimate was 
1.4 millirem (Table 4.6.1.1-2). 



Direct 
68.1% 

Air 
Immersion 

29.6% 

Affected Environment 

" ~ t Inhalation ~ 
Ingestion °·4% ~ 

1.9% ~ 

FIGURE 4.6.1.1-2.-LANL 's Contribution to Dose by Pathway for 
LANL 's Maximally Exposed Individual 

TABLE 4.6.1.1-2.-Estimated Dose to Maximally Exposed Members of the Public from LANL 
Qperationsfor1996 

RECEPTOR LOCATION 

Hypothetical Off-Site MEl East Gate 

Hypothetical On-Site MEl Pajarito Road near TA-18 

Source: LANL 1997c 

Maximum Individual Dos~On-Site 
Locations (1996) 

Potential doses that an individual who is not a 
LANL worker could have received while within 
the LANL boundary were calculated as 
8.0 millirem for the maximum dose, or 
95th percentile value, and 2.9 millirem for the 
median dose, or 50th percentile value. The 
location of the maximum potential exposure is a 
section of Pajarito Road near TA-18. The 
frequency and amount of time a member of the 
public may spend traveling this section of 
Pajarito Road, as well as the operational cycles 
of the TA-18 facility, were factored into the 
above dose calculations, which also used 
readings of external penetrating radiation 

EDE (millirem/)ear) 
EDE (millirem/)ear) 
95TH PERCENTILE 

MEDIAN VALUE 
VALUE 

1.4 5.3 

2.9 8.0 

measurements taken at TA-18 during the 
operation of criticality experiments. Potential 
doses to public members from TA-18 
operations are limited using well-established 
principles of controlling exposure level, 
frequency, and duration. The section ofPajarito 
Road near TA-18 is closed during experiments 
when TA-18-generated doses to the public may 
exceed 1 millirem. For experiments involving 
lower dose levels, the road is controlled so that 
public members may pass by but not remain 
near TA-18. The 8.0 millirem maximum dose 
is a conservative estimate. An actual dose to an 
average public member who regularly 
commutes on Pajarito Road is estimated to be 
much lower. 

4-129 



LANLSWEIS 

External Radiation 

The external penetrating radiation dose to Los 
Alamos and White Rock residents due to LANL 
operations in 1996 were estimated to be 
0.2 millirem and 0.01 millirem, respectively. 
However, note the median EDE contribution 
estimated for a member of the public passing by 
on the road near TA-18 is 2.9 millirem for 1996 
(see Table 4.6.1.1-2). In addition, one of the 
monitoring locations near TA-21 indicated a 
reading of267±10 millirem in 1996. This value 
is consistent with values obsetVed at this 
location in the past and is attributed to 
cesium-137 on the ground (due to past outfall 
effluents). Applying the occupancy factor for 
industrial settings of 0.01 (Robinson and 
Thomas 1991) to the annual exposure rate, the 
maximum (i.e., the 95th percentile value) 
external penetrating dose to an individual 
frequenting the access road north of TA-21 is 
estimated at 2.9 (2.67 + 0.2) millirem per year 
(LANL 1997c). 

Inhalation 

The net committed effective dose equivalent 
(CEDE) resulting from exposure, primarily 
through inhalation, to airborne emissions as 
measured by the LANL air monitoring network 
in 1996 for the town sites of Los Alamos and 
White Rock are 0.05 millirem and 
0.04 millirem, respectively (LANL 1997c). 
These potential doses to the public are below the 
EPA standard of 10 millirem per year for 
airborne emissions (40 CFR 61.92). 

Ingestion 

Using the 1996 maximum consumption rate 
(LANL 1997c), the maximum difference 
between the total positive CEDE at sampling 
locations in the Los Alamos area and the 
regional background locations for each 
food group is as follows: fruits and vegetables, 
0.77 millirem; milk, 0.083 millirem; honey, 
0.036 millirem; eggs, 0.12 millirem; fish 
(bottom feeders), 0.083 millirem; fish (higher 
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level feeders), 0.03 millirem; elk muscle, 
0.011 millirem; elk bone, 1.4 millirem; deer 
muscle, 0.013 millirem; deer bone, 
1.1 millirem; and tea, 0.24 millirem. Assuming 
one individual consumed the total quantity for 
each food group (except bone tissue), the total 
net positive difference for the CEDE in 1996 
was 1. 7 millirem. 

The environmental suiVeillance data used in the 
analysis presented in chapter 5 for human health 
consequence analysis via ingestion are found in 
volume ITI, appendix C and appendix D, 
section D.3.5. 

4.6.1.2 Chemicals in the 
Environment Around LANL 

Environmental media and foodstuffs have been 
selectively analyzed for chemical contaminants 
since the early 1990's. Appendix C presents 
summaries ofthe numbers of analyses, numbers 
of samples with detectable concentrations, and 
average and 95th percentile concentrations of 
these chemicals. For those chemicals in the 
suiVeillance program, there are no significant 
differences in concentrations between media at 
the perimeter of the site and those of the general 
region (see appendix D, section D.3.4). In fish, 
concentrations of some metals are higher 
upgradient from LANL than downgradient 
(LANL 1997c). 

Appendix C also contains summaries of 
contaminated site concentrations of inorganic 
and organic chemicals. These on-site data were 
developed to characterize the contaminated sites 
in order to determine whether remediation was 
needed. These media are not significant 
contributors to public exposures by any 
exposure pathways under the current 
circumstances. 

Ingestion 

Appendix D, section D.3.3 contains detailed 
analysis of ingestion risks to the hypothetical 



resident, recreational, and special pathways 
receptors. The risk of ingestion of metals by the 
public is expected to remain the same or be 
reduced by continued dilution and dispersion in 
the environment. The risk due to ingestion is 
believed to be that posed by ingestion in the 
general region of LANL and to be less than 
1 x 10-6 excess latent cancer fatalities (LCFs) 
across all chemicals contributing to ingestion 
risk. Arsenic and beryllium may be regional 
ingestion risks. (That is, the background levels 
of these chemicals in the region may pose an 
incremental risk to human health.) The 
contribution to ingestion risk by current LANL 
operations is believed to be negligible. The 
beryllium and arsenic ingestion in the region of 
LANL is conservatively estimated (based on 
95th percentile) in appendix D and is highly 
uncertain (appendix D, section D.3.4) 

Inhalation 

Chemical emissions are sufficiently small from 
LANL operations so that they are not routinely 
measured. Emissions from high explosives 
testing are periodically monitored and included 
in the annual environmental surveillance reports 
(for example, for 1996, LANL 1997c, 
Table 4-13). In volume III, appendix B 
describes a series of screening steps used to 
identify chemical emtsstons (toxic and 
carcinogenic) of concern for the purpose of 
impact analysis for the operational alternatives. 
These screening steps also supply information 
related to potential impacts from current 
emissions and likely emissions from the recent 
past, since 1990 and 1995 chemical inventory 
and purchase information were used in the 
initial screening steps to identify chemicals of 
concern. No recent chemical usage was found 
to result in emissions of significance from the 
standpoint of potential human health effects. 

4.6.1.3 

Affected Environment 

Cancer Incidence and 
Mortality in the Los Alamos 
Region 

During public scoping, a review of the current 
understanding of cancer incidence and mortality 
in the Los Alamos area was requested for 
inclusion in this SWEIS. DOE provided 
funding to the New Mexico Department of 
Health to conduct a study in response to citizen 
concerns about brain cancer in the area near 
LANL. 

Detailed discussion of these studies and recent 
National Institutes of Health/National Cancer 
Institute studies under the Surveillance, 
Epidemiology and End Results (SEER) 
Program are presented in appendix D, 
section D .1.2. The SEER results, which provide 
a basis for comparison with the Los Alamos 
County studies, include a study population of 
New Mexico Native Americans. Rates of 
cancer mortality among white Hispanics 
(nationwide), white nonhispanics (nationwide), 
and New Mexican Native Americans are 
presented in appendix D, section D.1.2.3. 

Los Alamos Cancer Rate Study 

The Los Alamos Cancer Rate Study (Athas and 
Key 1993) was a study of cancer incidence 
among populations residing near LANL. The 
study was conducted in response to community 
concerns about an alleged recent large excess 
occurrence of brain cancer in Los Alamos 
County, particularly among residents of the 
Western Area neighborhood. Results presented 
in the report comprise the major findings of a 
descriptive epidemiologic study of cancer 
incidence in Los Alamos County for the time 
period 1970 through 1990. Incidence rates per 
100,000 people for brain and nervous system 
cancer and 22 other major cancers were 
calculated for Los Alamos County using data of 
the population-based New Mexico Tumor 
Registry. The county rates were then compared 
to rates derived from a New Mexico reference 
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population and a national reference population 
as represented by the National Cancer 
Institute's SEER Program (summary by county 
for all cancers, both sexes, incidence 1983 to 
1987 and 1988 to 1991, Table 4.6.1.3-1). 

Results of the incidence study showed that Los 
Alamos County experienced a 70 to 80 percent 
excess of brain cancer as compared with the 
New Mexico reference population and national 
statistics. The incidence of brain and nervous 
system cancer within different neighborhoods 
of Los Alamos County was examined by 
comparing incidence rates calculated for the 
five census tracts situated in the county. For the 
11-year period from 1980 to 1991, all census 
tract rates were higher than the New Mexico 
reference rate. The highest incidence occurred 
in the census tract that corresponds to the 
Western Area neighborhood; however, there 
were only three cases, and they were confined to 
the 2-year period of 1986 to 1987. Additional 
descriptive studies showed that the brain cancer 
rates for Los Alamos County were within the 
rates observed across New Mexico counties 
from 1983 to 1986 and 1988 to 1991. A review 
of mortality statistics for benign or unspecified 
neoplasms of the brain and nervous system 
showed no deaths from these causes in Western 
Area residents during 1984 to 1990. 

A review of incidence rates for 22 other major 
cancers and childhood cancers showed that the 
incidence of some cancers in Los Alamos 
County was greater than that observed in the 
reference populations, while the incidence of 
other cancers was lower than or comparable to 
that observed in the reference populations. 
Cancers with incidence rates consistently 
elevated in Los Alamos County during 1970 to 
1990 included melanoma of the skin, prostate 
cancer, non-Hodgkin's lymphoma, ovarian 
cancer, and female breast cancer. Leukemia and 
major cancers of the respiratory and digestive 
systems occurred at or below the incidence 
levels observed in the reference populations. 
Several cancers showed distinct temporal 
patterns of increasing incidence. Most notable 
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was the marked increase in thyroid cancer 
incidence observed in the mid 1980's. Thyroid 
cancer incidence in Los Alamos County during 
1986 to 1990 was nearly four times higher than 
that observed in the New Mexico reference 
population. Based on the findings of the study, 
a study of the elevated thyroid cancer incidence 
in Los Alamos County was made (Athas 1996). 

Investigation of Excess Cancer Incidence in 
Los Alamos County 

The investigation was limited to a review of all 
causes of thyroid cancer diagnosed among Los 
Alamos County residents between 1970 and 
1995 identified by the New Mexico Tumor 
Registry, a state-wide population-based cancer 
registry. 

Results of the investigation showed the 
incidence of thyroid cancer in Los Alamos 
County fluctuated slightly above the statewide 
incidence between 1970 and the mid 1980's 
before rising to a statistically significant, four
fold elevated level during the late 1980's and 
early 1990's. Age-adjusted thyroid cancer 
incidence in Los Alamos County during 1988 to 
1992 was 20.7 per 100,000 (n = 22, 95 percent 
CI = 12.6 to 30.9) compared to 4.5 per 100,000 
in the state. Surveillance data collected from 
1994 to 1995 indicated a decline in the number 
of cases diagnosed. 

The higher than expected number of thyroid 
cancer cases could be accounted for by temporal 
changes in the diagnosis of thyroid cancer 
among Los Alamos County residents. The 
majority of all cases were detected following 
palpation of an asymptomatic neck mass by 
health care practitioners located at the local 
community hospital or LANL. None of the 
thyroid cancer cases had been detected by 
thyroid ultrasonography, nor was a temporal 
shift toward more incidental diagnoses of small 
occult thyroid cancers observed. A notably 
higher percentage of male cases had their tumor 
discovered at LANL compared to females, 
suggesting an impact from occupational 
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New Mexico 

County 

Bernalillo 

Catron 

Chaves 

Cibola 

Colfax 

Cuny 

DeBaca 

Dona Ana 

Eddy 

Grant 

Guadalupe 

I Harding 

Hidalgo 

Lea 

Lincoln 

Los Alamos 

Luna 

McKinley 

Mora 

Otero 

Quay 

Rio Arriba 

TABLE 4.6.1.3-1.-All Cancer: All Races, Both Sexes, Age-Adjustetl' Incidence Rate/ 
(1983 Through 1987 and 1988 Through 1991) 

-·- - ---· --- - - -- --· -- -- ---- ---- --- --··- ---~- -

CASES RATE LOWER95% UPPER95% CASES RATE LOWER95o/e UPPER95% 
1983-1987 1983-1987 cf Cl 198~1991 198~1991 Cl Cl 

20,685 296.5 292.38 300.62 19,925 320.3 315.76 324.84 

7,073 330.9 323.03 338.77 7,242 373.2 364.43 381.97 

49 313.2 223.71 402.69 32 231.8 149.65 313.75 

1,140 324.6 305.37 343.83 914 311.1 290.52 331.68 

893 327.1 305.21 348.99 873 335.0 312.32 357.68 

214 236.1 205.55 270.65 188 268.8 229.59 308.01 

568 276.1 252.93 299.27 501 289.9 264.00 315.80 

68 312.4 236.63 386.17 57 308.2 226.56 389.84 

1,403 282.5 267.42 297.58 1,436 298.3 282.56 314.04 

991 311.2 291.43 330.97 811 313.6 291.58 335.62 

382 249.0 223.52 274.48 352 252.1 225.23 278.97 

70 276.9 210.71 343.09 62 305.4 227.83 382.97 

24 281.9 166.81 396.99 14 165.4 76.99 253.81 

91 291.2 230.15 352.25 53 206.0 149.41 262.59 

612 204.7 186.15 221.25 549 237.3 217.04 257.56 

222 280.2 242.59 317.81 234 343.2 298.33 388.07 

293 347.9 307.25 388.55 302 408.5 361.49 455.51 

414 313.3 282.50 344.10 370 307.4 275.44 339.36 

462 233.8 212.05 255.55 420 239.4 216.04 262.76 

74 260.7 200.09 321.31 45 196.6 137.99 255.21 

531 255.8 233.60 278.00 491 259.5 236.08 282.92 

206 263.8 227.04 300.56 158 254.9 214.34 295.46 

436 291.2 263.31 319.09 379 288.7 259.04 318.36 
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TABLE 4.6.1.3-1.-Al/ Cancer: All Races, Both Sexes, Age-Adjustecf' Incidence Rates" 
(1983 Through 1987 and 1988 Through 1991)-Continued 

- ~-

CASES 
1983-1987 

Roosevelt 255 

Sandoval 775 

San Juan 813 

San Miguel 333 

Santa Fe 1,292 

Sierra 302 

Socorro 219 

Taos 289 

Torrance 123 

Union 91 

Valencia 893 

a 1970 U.S. Standard Population 
b Rates are for 100,00 persons per year 
c CI = Confidence interval 
Source: Athas and Key 1993 

RATE LOWER95% 
1983-1987 cf'! 

270.8 236.88 

355.3 329.77 

228.8 212.75 

251.8 224.20 

306.3 289.26 

288.6 255.39 

322.7 279.09 

250.5 221.03 

262.1 214.83 

250.1 197.66 

327.1 305.21 

UPPER95% CASES RATE LOWER95% 
CI 1988--1991 1988--1991 CI 

304.72 202 264.5 227.28 

380.83 810 340.4 316.48 

244.85 886 294.5 274.71 

279.40 286 259.3 228.63 

323.34 1,264 312.5 294.92 

321.81 308 329.4 291.86 

366.31 174 295.4 250.61 

279.97 302 298.5 264.15 

309.37 146 335.3 279.80 

302.54 64 289.5 217.13 

348.99 873 335.0 312.32 

UPPER95% 
Cl 

301.72 

364.32 

314.29 

289.97 

330.08 

366.94 

340.19 

332.85 

390.80 

361.88 

357.68 

f;;: 
~ 
VJ 
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medical sutveillance. Additional analysis 
suggests that increased medical sutveillance ~d 
greater access to medical care were responsible 
for the recent excess in Los Alamos County. 

Results from this investigation showed that the 
1988 to 1995 cases included people who had 
moved to Los Alamos County at different points 
in time and had lived in the county for varying 
lengths of time prior to diagnosis. Most of ~e 
cases had not lived in Los Alamos County pnor 
to 1970; about half had resided in the county 
more than 20 years prior to diagnoses; about 
20 percent had resided in the county 2 y~ars ?r 
less prior to diagnosis; and four had resided m 
Los Alamos County during childhood. 

The investigation described in this report did not 
identify a specific cause of the unusually high 
number of thyroid cancers diagnosed in Los 
Alamos County. The likelihood is that the 
excess had multiple causes. Potential risk 
factors for thyroid cancer include therapeutic 
irradiation, genetic susceptibility, occupational 
radiation exposure, and weight. 

4.6.1.4 LANL Environmental 
Surveillance and 
Compliance Program 

The LANL Environmental Sutveillance and 
Compliance Program (described on page 4-1) 
monitors LANL and surrounding region 
foodstuffs, air, water, and soil for radiation, 
radioactive materials, and hazardous chemicals. 
This information is used for continually 
determining time trends and to assess potential 
risks to human health and the environment. 

4.6.2 LANL Worker Health 

This section summarizes operational health risk 
experience at LANL, including exposures of 
workers to radioactive materials and hazardous 
materials resulting in intakes and recordable 
incidents due to exposure or physical injuries 

Affected Environment 

from workplace hazards. The LANL Worker 
Health and Safety Program is summarized also. 

4.6.2.1 Summary of Radiological 
and Chemical Exposure and 
Physical Hazard Incidents 
Affecting Worker Health 
During the 1990's 

The working conditions at LANL have 
remained essentially the same during the 
1990's. Few construction projects (e.g., 
DARHT) have been undertaken. More than half 
the work force is routinely engaged in activities 
that are typical of office and computing 
(analysis) industries. Much of the remainder of 
the work force is engaged in light industrial and 
bench-scale research activities. Approximately 
one-tenth of the general work force at LANL 
(UC; Johnson Controls, Inc.; and other _uc 
subcontractors) is engaged in operatiOns 
(including maintenance) and research and 
development within nuclear and moderate
hazard facilities (LANL 1998a}. Uniform data 
have been reported since 1993 due to DOE 
requirements. Therefore, the information below 
addresses 1993 through 1996. 

There have been five major (fatal, serious 
injury, or near miss) accidents affecting worker 
safety during this period. These were: 

• 

• 

• 

• 

December 1994-During a training 
exercise, a security officer (Protection 
Technology ofLos Alamos) was 
accidentally shot and killed. 
November 1995-A forklift accident 
resulted in serious worker injury; the 
worker fully recovered. 
January 1996--An electrical accident 
resulted in near death; injured worker 
remains in coma. 
July 1996--An electrical accident resulted 
in serious worker injury; the worker fully 
recovered. 
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• November 1996-An explosion and fire in 
Chemistry and Metallurgy Research (CMR) 
Wing 9 (hot cell facility) resulted in 
property damage; this accident is 
considered a near-miss in terms of serious 
injuries or fatalities. 

LANL's worker health and safety performance 
is reported and is a portion ofUC's performance 
indicators within its contract with DOE. 

The new DOE-UC contract contains objective 
standards of performance for environmental 
safety and health (modification number M440 
Supplemental Agreement to Contract Number 
W-7405-ENG-36, Appendix F, Section B, 
Part II, Section II-2, F-10 to F-26) 
(October 1997). These provide specific 
performance objectives, criteria, and 
performance measures. These will continue to 
be used to evaluate LANL performance in the 
areas of safety, health, and environmental 
protection. 

Table 4.6.2.1-1 presents representative 
examples of accidental radiological and 
chemical exposures and physical incidents 
resulting in worker injuries at LANL from 1993 
to 1996. DOE required that dose estimates for 
radiological intakes be reported as CEDE 
starting in 1993. Three workers received doses 
above the regulatory limits of 5 rem due to 
intakes of plutonium isotopes in 1993. Two 
individuals were exposed while checking argon 
flow in an experimental metal preparation 
operation within a glovebox. The other 
individual was exposed following an incident 
involving the unbolting of a valve during a 
decommissioning operation. Physical accidents 
that resulted in hospitalization overnight or 
fatalities are listed, as are incidents that involved 
more than three workers. Chemical exposures 
at LANL between 1993 and 1996 are also listed 
in Table 4.6.2.1-1. These are potential 
exposures because it is difficult to confirm 
intake of many of the chemicals with which 
routine operations are conducted. 
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Table 4.6.2.1-2 presents the total recordable 
and lost work day (more than one-half day lost 
due to injury and treatment) cases rates per year 
at LANL (1990 through 1995). Recordable 
incidents are any occupational injuries or 
illnesses that result in: (1) fatalities, regardless 
of the time between the injury and death or the 
length of the illness; (2) or lost work day cases, 
other than fatalities, that result in lost work 
days; (3) or nonfatal cases without lost work 
days that result in transfer to another job, 
termination of employment, or require medical 
treatment (other than first aid), or involve loss of 
consciousness or restriction of work or motion. 
This category also includes any diagnosed 
occupational illnesses that are reported to the 
employer but are not classified as fatalities or 
lost work day cases (29 CFR 1904.12). Lost 
work days are a subset of recordable incidents. 
These comparisons were based on the LANL 
Occupational Safety and Health Administration 
(OSHA) 200 logs maintained by LANL's 
ESH-5, Industrial Hygiene Group, compared to 
eight other DOE facilities for the same time 
frame (LANL 1992b, LANL 1993a, 
LANL 1994b, LANL 1995f, LANL 1996e, and 
LANL 1996i). These logs allow comparisons of 
organizations performing similar activities by 
comparison of the recordable case rate (the 
number of fatalities, injuries, or illnesses per 
full-time equivalent worker, assuming 40 hours 
per week and 50 weeks per year worked). This 
methodology is standardized by the U.S. 
Department of Labor, Bureau of Labor 
Statistics, and is required reporting for 
employers with 11 or more employees in the 
previous year. The use of the total reportable 
injuries/illness case rates allows for 
comparisons to other DOE facilities. 

LANL has experienced recordable and lost 
work day cases at a rate that is within the 
operational experience of DOE facilities 
(Table 4.6.2.1-2) and with that of research and 
development facilities in the U.S., both U.S. 
Nuclear Regulatory Commission (NRC) 
licensed and institutions such as Battelle 
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TABLE 4.6.2.1-l.-Representative Examples of Recorded Radiological and Chemical Exposures 
and Physical Accidents Affecting Workers at LANL 1993 Through 1996 

DATE LOCATION DESCRIPTION OF INCIDENT/EXPOSURE 

EXTERNAL RADIATION EXPOSURE 

1993 to 1996 LANL-wide None to individual workers exceeding 5 rem/year. 

RADIOLOGICAL INTAKE EXCEEDING 100 MREM 

January 19, 1993 TA-55,PF-4 11.3 rem CEDE plutonium-239 to one worker and 18.4 rem CEDE 
plutonium-239 to second during operation to clear reaction debris from 
line; continuous air monitor (CAM) alarm sounded, nasal smears 
confrrmed potential exposure, CEDE quantified by bioassay. 

August 30, 1993 TA-55,PF-4 1.2 rem CEDE plutonium-239 to one worker during a decontamination 
operation; CAM alarm sounded, nasal smears confrrmed potential 
exposure, CEDE quantified by bioassay. 

August 24, 1994 TA-3-29, CMR 3.5 rem CEDE plutonium-239 to one worker who received puncture 
wound in thumb through glovebox glove puncture; intake was quantified 
by bioassay. 

April 30,1996 TA-55,PF-4 380 millirem CEDE plutonium-239 to one worker during a pump 
replacement operation; nasal smears confirmed potential exposure, 
CEDE quantified by bioassay. 

July 5-11,1996 TA-55,PF-4 1.3 millirem CEDE plutonium-239 to one worker detected as a result of 
reviews of routine health physics survey of fixed head air sample data. 
Intake confirmed and quantified via bioassay. 

POTENTIAL CHEMICAL EXPOSURES (NONE REQUIRED HOSPITALIZATION) 

March 8, 1995 TA-00 Six people confirmed to receive lead to blood 40 to 70 Jlg/dl as a result of 
removing paint from a water tank. a 

April12, 1995 TA-55,PF-4 Several employees exposed briefly to dilute acid fumes (hydrofluoric 
and nitric in water) during solution disposal down the acid drain line. 

April 26, 1995 TA-3, SM-30 Four people became briefly ill due to release from chemical package 
Warehouse containing 100 milliliters of ethyl mercaptan. 

December 1, 1995 HRL, TA-43 Technician splashed 10% bleach being used for biological sterilization 
into his eyes. 

December 7, 1995 TA-54, Area G Personnel monitoring devices detected silica in three workers breathing 
zones exceeding the OSHA TLV-TWA b for crystalline silica during 
training. 

February 23, 1996 TA-48 Two employees briefly exposed to HCL in excess of OSHA ceiling of 5 
ppm during the failure of exhaust system in work station. 

May 17,1996 CMR Disturbance of asbestos-containing material (ACM) on pipe during the 
installation of conduit for communications. 

August 22, 1996 TA-3-40 Elemental mercury identified on floor during remodeling, airborne 
Physics Complex concentrations exceeded OSHA Permissible Exposure Limits for ceiling 

level concentrations. 

September 25, 1996 Cooling Tower Nonfriable asbestos detected, improbable exposure, during the removal 
CT-2 of filter media in cooling tower. 
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TABLE 4.6.2.1-1.-Representative Examples of Recorded Radiological and Chemical Exposures 
and Physical Accidents Affecting Workers at LANL 1993 Through 1996-Continued 

DATE LOCATION DESCRIPTION OF INCIDENT/EXPOSURE 

December I 0, 1996 High Explosives Unknown puff of gas caused temporary discomfort, coughing to worker 
Testing Site resulting from application of disinfectant and dechlorination operation. 

PHYSICAL INJURIES (REQUIRING MINIMUM ONE NIGHT HOSPITALIZATION, RESULTING IN FATALITY OR 
AFFECTING 3 OR MORE WORKERS) 

April9,1993 TA-33-114 Insect bite resulted in immuno-reaction requiring hospitalization. 

Apri119, 1993 TA-3 Employee kneeling on chair fell and struck adjacent pipe and was 
hospitalized overnight for observation. 

May 24, 1993 TA-55 Injury sustained in basement when standing up and striking overhead 
obstruction. 

August 24, 1993 TA-52 (HazMat Sustained bums to right hand, face and neck while attempting to light the 
Mobile Unit) propane-fired water heater in mobile unit. 

October 15, 1993 TA-3 Worker sustained broken hip in 5-foot fall from wooden pulpit ladder. 

January 24, 1994 TA-59 LANL truck pulling trailer that came loose; trailer struck a privately 
Pajarito Road owned vehicle causing it to veer off road; driver sustained hip injury and 

baby sustained concussion. 

February 15, 1994 CMR, Wing7 Worker broke arm in fall at floor level. 

July I, 1994 TA-54, AreaL Near miss lightning strike, worker hospitalized overnight for 
observation. 

December 15, 1994 TA-48 Worker falls from ladder, the fall directly resulted in injury to the worker 
and subsequent hospitalization. Worker dies after surgery. 

December 20, 1994 TA-72 Security guard fatally wounded by gunshot in training exercise. 

May 20, 1995 East Jemez Road Collision occurred between government-owned and private vehicle. 
Three of four individuals injured were hospitalized overnight. 

June 13, 1995 TA-46 Injury to right foot from backhoe bucket hit during removal of earth from 
an excavation to expose a water line. 

October 31, 1995 TA-55 Worker hospitalized overnight after fainting in the machine shop and 
hitting head on floor in the fall. 

November 22, 1995 TA-35-128 Forklift wheel rolled off edge of concrete and rolled with driver into the 
Outside adjacent ditch pinning worker's neck against overhead guard and foot 

beneath body of vehicle; 2 112 week hospitalization resulted but worker 
released to work without restrictions. 

January 17, 1996 TA-21 TSFF A mason tender (worker) was injured when he hit 13,200-volt buried 
electrical line with jack hammer while excavating through pavement; 
worker burned and rendered unconscious, sustained in comatose state. 

February 8, 1996 TA-3-132 Worker broke finger on unguarded pinch point of a Tommy lift gate. 

July 18, 1996 TA-53, MPF-14 Student worker injured by electrical shock while experimenting with 
commercial microwave oven; was rendered unconscious, regaining 
consciousness within a few hours; worker recovered fully. 

October 21, 1996 Fenton Hill Worker injured while inserting drill pipe into Well GT-2; worker fully 
recovered. 

a 40 to 70 llg/dl means 40 to 70 micrograms oflead in any form in the blood of the person. 
b TL V-TWA threshold limit value, time weighted average under OSHA. 
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TABLE 4.6.2.1-2.-Total Recordable and Lost Workday Cases Rates0 at LANL and at Other 
DOE Facilities (1990 Through 1995l 

YEAR LANL LLNL BNL SNL ORR ANL HS RFS INEEL 

TOTAL RECORDABLE CASE RATE PER 100 WORKERS 

1990 6.6 2.9 5.8 4.4 5.8 2.7 3.5 6.7 4.5 

1991 7.2 3.8 4.7 4.6 5.4 1.6 3.7 6.2 5.2 

1992 9.4 5.1 5.2 4.4 5.5 2.4 4.3 6.0 3.7 

1993 6.6 5.6 4.2 4.3 4.5 3.4 5.0 6.2 3.4 

1994 5.9 4.7 5.6 4.0 4.3 2.4 5.2 5.1 3.3 

1995 4.6c 4.7 4.2 3.4 4.2 1.6 4.7 4.6 3.6 

LosT WORKDAY CASE RATE PER 100 WORKERS 

1990 2.8 2.2 3.2 1.9 1.8 1.0 1.3 4.2 2.2 

1991 2.4 2.4 2.9 2.2 1.7 0.8 1.7 4.3 2.6 

1992 3.3 2.6 3.6 2.0 2.1 1.1 2.0 3.8 1.7 

1993 2.1 2.8 3.2 2.0 1.4 1.2 2.0 3.7 1.6 

1994 2.3 2.2 3.7 1.9 1.6 0.9 2.2 3.0 1.4 

1995 2.0 1.8 2.9 1.7 1.4 0.4 1.7 2.7 1.7 

ANL =Argonne National Laboratory, BNL =Brookhaven National Laboratory, HS =Hanford Site, INEEL =Idaho National 
Engineering and Environmental Laboratory, LANL =Los Alamos National Laboratory, LLNL =Lawrence Livermore National 
Laboratory, ORR= Oak Ridge Reservation, RFS =Rocky Flats Environmental Technology Site, SNL = Sandia National 
Laboratories 
Sources: LANL 1992b, LANL 1993b, LANL 1994b, LANL 1995f, LANL 19%e, and LANL 1995e 
a Recordable occupational injuries or illnesses are any occupational injuries or illnesses that result in: (1) fatalities, regardless of 

the time between the injury and death, or the length ofthe illness; (2) or lost work day cases, other than fatalities, that result in 
lost work day; (3) or nonfatal cases without lost work days that result in transfer to another job, termination of employment, or 
require medical treatment (other than first aid), or involve loss of consciousness or restriction of work or motion. This category 
also includes any diagnosed occupational illnesses that are reported to the employer but are not classified as fatalities or lost work 
day cases (29 CFR 1904.12). 

b The U.S. Department ofLabor, Bureau of Labor Statistics, reported total reportable and lost work case rates of 8.5 and 3.8, 
respectively, for the period 1991 to 1995. 

cworker population in 1995 was 9,081. 
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Memorial Institute or Proctor and Gamble 
Corporation. 

DOE is establishing a Chronic Beryllium 
Disease Prevention Program in response to the 
current prevalence of approximately I percent 
confirmed cases among DOE workers who have 
been included in a worker health surveillance 
program for chronic beryllium disease (CBD). 
CBD is a chronic, irreversible, and debilitating 
lung disease. In volume ITI, appendix D, section 
D.2.2.3, discusses beryllium exposure groups 
and contains more information about CBD. 
Worker health surveillance programs for CBD 
initiated in 1991 at DOE's Rocky Flats 
Environmental Technology Site (REFETS), the 
Oak Ridge Y-12 Plant, and Mound provide 
screening to current and former beryllium 
workers and employees who may have received 
incidental exposures. Data from these programs 
confirm that CBD remains an ongoing problem. 
Through December 1997, about 104 cases of 
CBD have been diagnosed (64 confirmed by 
bronchoscopy) and 40 probable cases of CBD 
(not confirmed by bronchoscopy [includes 
biopsy of lung tissue and Lymphocyte 
Proliferation Test of white blood cells washed 
from the lung]). This is from a population of 
8,838 workers evaluated. 

Anecdotally, an estimated eight cases of CBD 
have been diagnosed in former LANL site 
employees. Six cases are possibly the result of 
beryllium exposure at Los Alamos during the 
Manhattan Project; however, there are no 
records on site that support the diagnosis of 
CBD or level ofberyllium exposure. Two cases 
were the result of exposure to beryllium at the 
University of Chicago in the early 1940's with 
no known subsequent beryllium exposure at 
LANL. There are no known cases of CBD in 
current LANL employees. There are two cases 
of beryllium sensitization in former Rocky Flats 
employees who are at LANL. No cases of 
confirmed beryllium sensitization have been 
found in LANL beryllium workers participating 
in a study of methods to improve the 
lymphocyte proliferation test. 
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The occupational health community does not 
have sufficient exposure and health outcome 
data to satisfy the majority of occupational 
health practitioners in either confirming that the 
current beryllium limit is adequate or 
establishing a lower limit. Peer-evaluated 
journal articles (Kreiss et al. 1996, Stange et al. 
1996, and Banard et al. 1996) indicate a high 
prevalence of CBD where average exposures 
were reported to be below the 2 micrograms per 
cubic meter limit; but the reported exposure data 
have been challenged as not representing the 
true exposures that the CBD cases received. 
Adding to the uncertainty are unpublished data 
from the United Kingdom Atomic Weapons 
Establishment Cardiff Facility that suggest that 
controlling their facility to 2 micrograms per 
cubic meter resulted in no cases of CBD among 
their workers (UK et al. 1997). 

Though workers having the highest levels of 
exposure are at greatest risk for CBD, individual 
susceptibility may play a role in who does or 
does not develop CBD. It has long been 
suspected that genetics plays a role in 
determining who will become ill, and recent 
research suggests that a genetic predisposition 
may play some role in determining who 
develops CBD (Richeldi et al. 1993). Currently, 
however, there is no reliable genetic test that 
identifies highly susceptible individuals. 

At LANL, there have been ongoing operations 
using beryllium, primarily at Sigma 
(TA-3-141), but also at the Main Shops 
(TA-3-39 and TA-102), and the high 
explosives (HE) testing facilities (especially 
TA-15, TA-36, and TA-39). The Beryllium 
Technology Facility (TA-3-141) has been 
redesigned and upgraded as part of the DOE 
nonnuclear reconfiguration and is intended to be 
a state-of-the-art facility for these operations. It 
is expected to be in operation in 1998. 
(LANL 1998a and appendix D, section D.3.4, 
provide additional information on beryllium at 
LANL.) 



Beryllium medical surveillance is part of the 
ongoing medical surveillance program at LANL 
as described in the laboratory requirements 
document "Occupational Medicine Program." 
All identified beryllium workers are required to 
participate in the beryllium medical surveillance 
program. The Occupational Medicine Group 
maintains beryllium-specific examination 
requirements and employee medical 
surveillance records. 

4.6.2.2 Ionizing Radiation 
Exposures of Workers 

Occupational radiation exposures for workers at 
LANL are summarized in Table 4.6.2.2-1. The 
collective dose, the sum of all measurable doses 
to workers, has fluctuated around 200 person
rem per year. LANL is one of seven major DOE 
sites that collectively contribute over 80 percent 
of DOE's total dose. The number of LANL 
workers with measurable dose has varied from 
about 1,400 to 2,600. The average measurable 
dose has been less than 150 millirem in recent 
years, which is considerably less than average 
doses in the nuclear power industry, for 
example. 

For 1996, tritium produced measurable doses in 
49 individuals for a collective dose of 
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0.305 person-rem, and an average CEDE of 
0.006 rem. Plutonium produced measurable 
dose in two workers for a collective dose of 
4.8 person-rem for an average of 2.4 rem. 
Uranium isotopes were measurable m 
39 workers for a collective dose of 
0.182 person-rem, averaging 0.005 rem per 
worker. As is generally the case at most DOE 
facilities, the collective dose to workers ts 
almost entirely from external radiation. 

4.6.2.3 Nonionizing Radiation 
Exposure 

There are three types of nonionizing radiation 
within LANL operations that could affect 
workers. These are discussed below. 

Electromagnetic Radiation 

The incidence of exposure to electromagnetic 
radiation at LANL are very low, and therefore, 
are difficult to identify from historical records. 
There are no monitoring devices available such 
as those used for monitoring ionizing radiation. 
In-place monitoring devices interfere with or 
disrupt the nonionizing radiation field or beam 
resulting in inaccurate readings. Magnetic 
sources are normally controlled inside of 
buildings or behind fenced areas, thus limiting 
access to the field and limiting the size of the 

TABLE 4.6.2.2-1.-Baseline Radiological Exposure to LANL Workers 

COLLECTIVE DOSE 
NUMBER OF AVERAGE 

YEAR 
(person-rem) TEDE 

WORKERS WITH MEASURABLE DOSE 
MEASURABLE DOSE (rem) 

1992 230.4 1,724 0.134 

1993 199.2 1,391 0.143 

1994 190.0 2,448 0.078 

1995 234.9 2,583 0.091 

1996 184.1 1,984 0.093 

1993 to 1995 208.0 2,141 0.097 

Sources: Data from DOE Occupational Radiation Exposure reports for 1992 through 1994 (DOE nda), 1995 (DOE ndb ), and 1996 
(DOEndc). 
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field (metal construction materials interfere 
with the magnetic field). No reported incidents 
of exposure to nonionizing radiation were found 
during the review of the OSHA 200 logs 
(LANL 1996c), Environmental Surveillance 
and Compliance Program Reports 
(LANL 1992b, LANL 1993b, LANL 1994b, 
LANL 1995f, LANL 1996e, and LANL 1996i) 
or of DOE's Occurrence Reporting and 
Processing System (ORPS) reports (DOE ORPS 
1990-1996). 

Laser Radiation 

Most forms of nonionizing radiation are easily 
controlled. Light sources such as lasers are line
of-sight devices. Infrared and manmade 
ultraviolet light sources are normally contained 
or housed out of sight and without direct access 
in typical operating environments. 

Microwave Radiation 

In addition to the typical use of microwaves in 
cafeterias and lunchrooms, LANL is designated 
as an Experimental Operation Station for DOE 
by the U.S. Department of Commerce, National 
Telecommunications and Information 
Administration. As such, the operation of 
experimental microwave transmitters occurs 
within TA-49. In volume Ill, appendix D, 
sectionD.2.2.2 provides details of potential risk 
to human health from operating this transmitter. 
These risks are very low (i.e., resulting in less 
than measurable effects on human health). 

4.6.2.4 Summary of Worker Health 
Studies at LANL 

There have been several long-term studies of 
workers employed at LANL. A mortality study 
of 224 white males with internal depositions of 
plutonium (10 nanocuries or more) was 
conducted by Voelz (Voelz et al. 1985). All 
causes of death, and all malignant neoplasms 
were lower than expected when compared with 
death rates for U.S. white males. Cancers of 
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interest for plutonium exposure, including 
cancers of the bone, lung, and liver, were 
infrequent or absent. 

A cohort mortality study (Wiggs et al. 1994) 
examined the causes of death among 15,727 
white males hired at LANL between 1943 and 
1977. The study examined plutonium 
deposition and external ionizing radiation in 
relation to worker mortality. The LANL 
workforce experienced 37 percent fewer deaths 
from all causes, and 3 6 percent fewer deaths due 
to cancer than expected when compared with 
death rates for the U.S. population. 

The researchers identified a subset of 3,775 
workers who had been monitored for plutonium 
exposure; of these, 303 workers were 
categorized as "exposed" based on a urine 
bioassay; the remainder were "nonexposed." 
One case of rare bone cancer, osteogenic 
sarcoma, related to plutonium exposure in 
animal studies, was noted among the plutonium 
exposed group. The overall mortality and site
specific rates of cancer did not differ 
significantly between the two groups of 
workers. 

Dose-response relationships were observed for 
cancers of the brain/central nervous system, the 
esophagus, and Hodgkin's disease among the 
10, 182 workers monitored for external ionizing 
radiation and tritium. When plutonium workers 
were excluded from the analyses, kidney cancer 
and chronic lymphocytic cancer also showed a 
dose response. 

A lifetime medical study was conducted on 26 
workers who received the largest internal 
depositions of plutonium (Voelz and Lawrence 
1991) between the years 1944 and 1945. Seven 
deaths had occurred by 1990 compared with 16 
expected based on death rates for U.S. white 
males, adjusted for age and calendar year. All 
cause mortality and all cancer mortality were 
similar to death rates among LANL workers. 
One of the seven reported deaths was due to 
bone sarcoma, as noted above. No additional 



deaths were reported in the cohort mortality 
study through 1995 (Voelz et al. 1997). 

Wiggs (Wiggs 1987) conducted a mortality 
study among 6,970 women employed at LANL 
between 1943 and 1979. The mortality rates for 
all causes of death combined and all cancers 
combined were 24 percent and 22 percent below 
the rate for the U.S. population. Although the 
overall rates are low, women occupationally 
exposed to ionizing radiation had elevated rates 
for ovarian and pancreatic cancer relative to 
those not exposed. Unexpectedly, female 
radiation workers experienced a statistically 
significant excess of death from suicide. In an 
in-depth study, past employment as a radiation 
worker was significantly associated with death 
from suicide. No significant associations for 
duration of employment, plutonium exposure, 
or marital status were seen (Wiggs et al. 1988). 

As result of a reported excess of malignant 
melanoma (a type of skin cancer) among 
workers at the Lawrence Livermore National 
Laboratory (LLNL) in California (Austin et al. 
1981) and similarities with occupational 
exposures and prevailing sunshine conditions at 
Los Alamos, an investigation was undertaken to 
assess the risk of melanoma at LANL. 
Incidence data were obtained from the New 
Mexico Tumor Registry. No excess risk for 
melanoma was detected atLANL among 11,308 
laboratory workers (Acquavella et al. 1982a). 
The rate for the total cohort, Hispanic males and 
females, non-Hispanic males and females were 
not significantly different from the 
corresponding New Mexico rates. 

A study (Acquavella et al. 1982b) of 15 
melanoma cases did not detect any associations 
between melanoma and exposure to any 
external radiation as measured by film badges, 
neutron exposures, plutonium body burden 
based on urine samples, or employment as a 
chemist or physicist. However, the melanoma 
cases were more educated than the comparison 
group; a finding consistent with other reports of 
malignant melanoma according to the authors. 

Affected Environment 

The numbers in this study were small, and 
therefore, could only detect large excesses. 

4.6.2.5 LANL Worker Health 
Programs 

Radiation Protection 

The LANL radiation protection program has the 
objective of managing and controlling below 
applicable limits (ALARA) (10 CPR 835). To 
accomplish this objective, several preventative 
measures are applied, such as protective 
clothing, respirators, and use of shielding. 
Other technical requirements for the conduct of 
work, including construction modifications 

' ' ?perations, maintenance, and decommissioning 
mcorporate the radiological protection criteria 
in the early planning stages. The federal limit 
for personnel exposure is 5 rem (TEDE) per 
year. 

The ALARA program uses administrative 
controls as one tool to monitor and control 
exposures. Administrative control levels 
(ACLs) for radiation doses have been 
established at a level below the regulatory 
limits. These ACLs provide a method by which 
increasing employee radiation doses are 
monitored, evaluated, and reviewed well before 
the regulatory limits are approached. Higher 
level management approval is required before 
an ACL can be exceeded. 

The radiation protection services at LANL are 
provided by the Environmental Safety and 
Health (ES&H) Division. The mission of this 
division is to protect the workers, the public, and 
the environment from radiation associated with 
LANL operations. The Laboratory Assessment 
Office collects and publishes a quarterly report 
of performance indicators, which are 
parameters that indicate how well LANL has 
performed in areas of general importance. 
These performance indicators are used to 
identify trends, evaluate performance, allocate 
resources, assess conduct of operations, and 
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facilitate continuous improvement. The 
radiation protection performance indicators for 
the various LANL activities include external 
dosimetry, internal dosimetry, radiation 
monitoring instruments, sample analysis, 
workplace radiological monitoring, nuclear 
criticality safety, radiological training, and 
maintaining radiological records. 

Chemical Hygiene and Occupational Safety 
and Health Administration Safety Program 

DOE implements OSHA requirements for 
employees at their facilities through DOE Order 
440.1, Worker Protection. The order requires 
that contractors and contractor employees 
adhere to U.S. Department of Labor OSHA 
standards (29 CPR 1910). The applicable 
standards and requirements are included in the 
DOE-UC contract for LANL operations. LANL 
is required to furnish employees a place of 
employment free from recognized hazards that 
might cause injury or death. Routine and 
special medical examinations are used as 
surveillance tools to monitor worker health. 
LANL has a workplace monitoring program 
that collects more than 2,000 samples each year 
for analyses of more than 200 chemicals. 

OSHA 200 Log-Recordable incidents in 
LANL workplaces are investigated and reported 
to DOE. A review of this log and of the ORPS 
database for the LANL facility for the period of 
1993 through 1996 indicates that there were 
several potential exposures to 
chemicals-asbestos, crystalline silica, 
mercaptan (a gas), lead, elemental mercury, 
hydrochloric acid, and hydrofluoric acid vapor 
(Table 4.6.2.1-1). 

Accident Investigating and Reporting 
Program 

The LANL Accident/Occurrence Investigating 
and Reporting Program investigates accidents 
and incidents meeting defined criteria to 
determine appropriate corrective actions that 
may prevent future similar events or help in 
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mitigating their consequences. These 
investigations also provide information required 
by programs external to LANL, such as data 
required by the state worker's compensation 
program, the OSHA 200 log, the DOE 
Computerized Accident/Incident Reporting 
System, the DOE Performance Indicator 
Program, and the DOE ORPS. 

Chemical Hygiene Plan 

The LANL Chemical Hygiene Plan is the 
LANL standard that helps to prevent 
overexposure of employees to hazardous 
substances. It includes necessary work 
practices, procedures, and policies to ensure the 
protection of employees. Additional 
requirements include employee training and 
information, medical consultation and 
examinations, hazard identification, the 
respirator protection program, and record
keeping. This plan is available on-line at LANL 
and allows personnel to tailor specific 
procedures and experimental plans to minimize 
risk. 

Carcinogen Control 

The Carcinogen Control Program involves the 
identification, evaluation, and control of 
occupational exposures to chemicals identified 
as known or suspected human carcinogens. The 
program encompasses the use, storage, or 
generation of carcinogens at LANL. Work 
areas where carcinogens are used, stored, or 
generated are governed by either the LANL 
Hazard Communication Standard or the 
Chemical Hygiene Plan. These areas are 
labeled, and controls for use of these materials 
are available at the work site or laboratory. 

Lockoutffagout (Red Lock Procedure) 

The LANL Lockout/Tagout (Red Lock 
Procedure) Program describes the minimum 
requirements of the lockout/tagout procedures 
used for protecting personnel from accidental 
releases of hazardous energy while they are 



servtcmg, maintaining, or modifying 
machinery, equipment, or systems. Each 
facility may have facility-specific requirements 
for equipment operability checks, maintenance, 
and operability assurance. 

Nonionizing Radiation 

The Nonionizing Radiation Program helps to 
minimize the exposure of LANL workers to 
laser, radiofrequency/microwave, and 
subradiofrequency electric and magnetic fields, 
and establishes the frequency-dependent 
exposure limits at LANL. The program 
institutes requirements for anticipating, 
identifying, evaluating, and controlling the 
occupational exposure of workers to 
nonionizing radiation. 

Occupational Medicine 

The Occupational Medicine Program is 
maintained to provide continuing medical 
surveillance for workers to ensure the early 
detection and treatment of illnesses. It also 
applies early preventative medical measures. 
Activities include physical examinations, clinic 
visits, immunizations, drug testing, and 
counseling. For hazardous chemical and 
radiation workers, specific surveillances are 
often required. 

Personal Protective Equipment 

The Personal Protective Equipment Program is 
required in LANL work areas where hazards are 
not effectively controlled by other means (such 
as engineering controls) or are unknown (such 
as site characterization at waste management 
units) or are controlled, but require additional 
specific protection. Various types of personal 
protective equipment provide specialized 
protection for the respiratory system, eyes, face, 
feet, and head, as well as entire body. 

Affected Environment 

Workplace Monitoring 

The Workplace Monitoring Program helps to 
ensure that personnel exposures to radiological, 
chemical, physical, and biological hazards are 
kept ALARA and below the occupational 
exposure limit. Monitoring data are analyzed 
and evaluated to determine whether the control 
measures are effective, and then the data are 
documented. 

Additional institutional health and safety 
program areas include biohazards, electrical 
safety, ergonomics, hearing conservation, 
ventilation systems, and safety and health 
training. Detailed information of each 
subprogram can be obtained from the 
Occupational Safety and Health Manual 
(LANL 1993c) and corresponding program 
requirement documents. 

4.6.3 Emergency Response and 
Preparedness Program 

DOE maintains equipment and procedures to 
respond to situations where human health or the 
environment are threatened. These include 
specialized training and equipment for the local 
fire department, local hospitals, state public 
safety organizations, and other government 
entities that may participate in response actions, 
as well as specialized response teams such as the 
Radiological Assistance Teams (DOE 
Order 151.1, Comprehensive Emergency 
Management System). These programs also 
provide for notification of local governments 
whose constituencies may be threatened. A 
broad range of exercises are run to ensure the 
systems are working properly, from facility
specific exercises (e.g., fire drills) to regional 
responses (major exercises involving several 
government organizations). Additionally, the 
emergency response procedures are periodically 
utilized in response to actual events, such as the 
Dome Fire in the spring of 1996. 
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4.6.3.1 Emergency Management 
and Response 

LANL has an institutional emergency planning, 
preparedness, and response program as required 
by federal regulations. Emergency 
Management and Response (EM&R) personnel 
are responsible for the emergency planning, 
preparedness, and response necessary to 
minimize adverse operational impacts. They 
are available on a 24-hour basis for 
emergencies, and they provide a 24-hour 
notification service capable of contacting all 
LANL employees, even those on travel, should 
this assistance be needed. The EM&R Program 
also equips and trains both a Crisis Negotiations 
Team and a Hazardous Devices Team. It 
maintains an Emergency Operations Center 24 
hours per day to coordinate emergency 
responses, and maintains an alternate 
emergency operations center as required by 
DOE. To effectively operate during an 
emergency, memoranda of understanding have 
been established among DOE, Los Alamos 
County, and the State ofNew Mexico to provide 
mutual assistance during emergencies and to 
provide open access to medical facilities. In 
addition, the EM&R Program supports 
development and deployment of a DOE
directed complex-wide data handling and 
display system. 
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To assist emergency responders, the EM&R 
Program maintains a database with facility
specific information such as building managers, 
phone numbers, building locations, chemicals 
of concern, etc. In addition, the EM&R 
Program has an Emergency Management Plan 
that contains all procedures for mitigating 
emergencies and collecting response data 
(LANL Emergency Preparedness). 

4.6.3.2 Emergency Response for 
Explosions 

LANL has procedures to be followed in case of 
an explosion. The procedures require a 911 call 
and a response by fire and medical personnel. 
EM&R personnel will respond to ensure that the 
situation is mediated prior to re-entry of the 
facility. 

4.6.3.3 Fire Protection 

LANL's fire protection program ensures that 
personnel and property are adequately protected 
against fire or related incidents. This involves 
all aspects of traditional fire protection, 
wildland fire prevention, and life safety as 
detailed in the National Fire Protection 
Association Code. 



4.7 ENVIRONMENTAL JUSTICE 

President Clinton, in Executive Order 12S9S, 
Federal Actions to Address Environmental 
Justice in Minority Populations and Low
Income Populations, required federal agencies 
to identify and address, as appropriate, 
disproportionately high and adverse human 
health or environmental impacts of federal 
programs, policies, and activities on minority 
and low-income populations. The order also 
requires agencies to ensure greater public 
participation in their decision-making practices. 

For the purpose of this assessment, minority 
refers to people who classified themselves in the 
1990 U.S. Census as African Americans, Asian 
or Pacific Islanders, American Indians, 
Hispanics of any race or origin, or other non
White races. A minority population refers to an 
area where minority individuals comprise 
25 percent or more of the population 
(DOC 1990b ). 

Low-income population refers to a community 
in which 25 percent or more of the population is 
characterized as living in poverty (50 FR 192). 
The U.S. Bureau of the Census uses statistical 
poverty thresholds to determine the number of 
individuals below the poverty level. The 
number of individuals below the poverty level is 
the sum of the number of persons in poor 
families and the number of unrelated 
individuals in poverty. The 1990 poverty 
threshold was a 19S9 income of $12,674 for a 
family offour (DOC 1993). 

4.7.1 Region and Population 
Considered 

The area considered for the SWEIS 
environmental justice analysis was the area 
within a 50-mile (SO-kilometer) radius of 
LANL. The center of the area is the emissions 
stack at the LANSCE in TA-53. The LANSCE 
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stack was chosen because it is the pnmary 
source of LANL airborne radionuclide 
emissions. The use of a 50-mile (SO-kilometer) 
radius circle was patterned after the 
methodology used by the NRC for assessing 
potential risks to populations from nuclear 
power plants and is intended to encompass the 
potential impacts from LANL operations across 
all areas of analyses (e.g., water, air, cultural 
resources). 

The racial and ethnic diversity and geographic 
distribution of the populations within this region 
require the region be separated into smaller 
spatial portions (sectors) to assist DOE in 
identifying minority and low-income 
populations. To divide the region, four 
additional circles, centered on the LANSCE 
stack with radii at 10-mile (16-kilometer) 
intervals, were overlaid on the 1990 U.S. 
Census map for this region. The concentric 
circles were divided by 16 arcs, each 
22.5 degrees in width (the resulting sectors are 
not of equal area). The minority and low
income population data for each sector were 
derived from U.S. Census Bureau data using 
Geographic Information System software. 
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This map will be used to overlay impacts to 
enable DOE to determine if any LANL 
operations result in disproportionately high and 
adverse human health or environmental impacts 
on minority and low-income populations. 
Figure 4.7.1-1 presents the area analyzed, the 
1990 U.S. Bureau of Census-defined places 
within this area, and the resulting SO sectors 
(discussed above). Eight counties, including all 
of Los Alamos County and parts of Rio Arriba, 
Taos, Mora, San Miguel, Santa Fe, Bernalillo, 
and Sandoval Counties are within the region. 
Many villages and other rural settlements (not 
depicted in this figure) are scattered throughout 
the area but were too small to have been defined 
as distinct places for the 1990 U.S. Census. 
Figure 4.7.1-2 presents the SO sectors, 
highlighted with the low-income or minority 
populations greater than 25 percent of the total 
sector population (based on the information in 
Table 4.7.1-1). All minority population and 
income data used in this assessment are based 
on 1990 U.S. Census data (DOC 1993). 

The 50-mile (SO-kilometer) region includes at 
least portions of 15 American Indian Pueblos 
and 1 American Indian Reservation. These 
Pueblo and Tribal communities are presented in 
Figure 4.7.1-1. Only uninhabited or sparsely 
inhabited sectors of the Pueblo of Taos and 
Jicarilla Apache Indian Reservation fall within 
the 50-mile (SO-kilometer) circle. 

The Pueblo communities in closest proximity to 
LANL are the Pueblo of San Ddefonso, Pueblo 
of Santa Clara, Pueblo de Cochiti, and Pueblo of 
Jemez. DOE has signed intergovernmental 
agreements (accords) with these sovereign 
nations to improve cooperation and dialogue 
regarding LANL operations (section 4.S, 
Cultural Resources). 

The total 1990 population within the 50-mile 
(SO-kilometer) region is 212,771. This 
population was calculated by summing the 
populations of all the census tracts within the 
50-mile (SO-kilometer) radius. Census block 
data were used when the 50-mile (SO-kilometer) 
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radius split a census tract. Twenty-five of the 
sectors have populations of less than 200, while 
3 sectors contain 57 percent of the regional 
population. The sectors containing 57 percent 
of the population are: (1) the Santa Fe 
metropolitan area (62,015); (2) the Rio Rancho, 
Pueblo of Sandia, and Sandia Heights areas 
(44,293); and (3) the Pueblo of Santa Clara, 
Espanola, and the Pueblo of San Juan (15, 1S2). 
Table 4.7.1-1 presents the population, 
percentage of minorities, and percentage of the 
population living below the poverty level within 
each sector. 

4. 7.2 Minority Population 

Nearly 54 percent of the population within the 
50-mile (SO-kilometer) radius area is minority. 
The area's largest minority group is the 
Hispanic population (97,37S or about 
46 percent), followed by American Indians 
(14,30S or about 7 percent), African Americans 
(1,264 less than 1 percent), and Asians or 
Pacific Islanders (1,142 less than 1 percent). 
Within New Mexico, minorities make up 
49.6 percent of the total state population. 
Minorities are about 15 percent of Los Alamos 
County's population, with Hispanics being the 
largest minority group (11 percent). 

Hispanics reside throughout the 50-mile 
(SO-kilometer) radius area, but most are located 
in the Espanola Valley and in the Santa Fe 
metropolitan area. Sixty-two percent of the 
Hispanics living within this area reside within a 
transportation corridor that extends north from 
SantaFe, along U.S. S4/2S5 throughitsjunction 
with NM 502, and north toward Espanola and its 
neighboring communities. 

4.7.3 Low-Income Population 

In 19S9, the median household income for New 
Mexico was $24,0S7, while 21 percent of the 
population lived below the poverty threshold 
($12,674 for a family of four). Los Alamos 
County had the highest median income 



($54,801) within the state. Fifteen percent of 
the total population living within the SO-mile 
(SO-kilometer) area had 1989 incomes below 
the poverty level. Los Alamos County had the 

Affected Environment 

lowest percentage (2.4 percent) of individuals 
living below the poverty level when compared 
to other census county divisions in the area. 
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FIGURE 4.7.1-l.--Sectors Usedfor Environmental Justice Analysis Within 
50 Miles {80 Kilometers) of LANL. 



Affected Environment 

N 

NNW NNE 

NW 

WNW ENE 

w E 

WSW ESE 

rr 
sw 57 SE 

"-
72 

73 
ssw 

'- SSE 
s 

11//lfllllflllr >25% Minority Population ~ >25%BelowPovertyLevel 

10 0 10 20 30 

N 
Miles + 0 20 40 

Kilometers 

FIGURE 4. 7 .1-2.-Sectors with Minority and Low-Income Populations Greater 
Than 25 Percent of the Sector Population. 

4-151 



LANLSWEIS 

TABLE 4. 7.1-1.-Environmental Justice Areas Within a 50-Mile (80-Kilometer) 
Radius of LANL 

PERCENT 

MAP 
TOTAL 

PERCENT 
PERSONS 

SECfOR8 COMMUNITIES. LAND STATUS IN SECTOR POPULATION 
MINORITIES 

BEWW 
IN 1990 POVERTY 

LEVEL 

1 Los Alamos townsite, Pueblo of Santa Clara, Santa Fe National Forest 799 8 1 

2 Los Alamos townsite, Pueblo of Santa Clara, Santa Fe National Forest 422 8 1 

3 Santa Fe National Forest, Pueblo of Santa Clara 132 12 2 

4 LANL, Pueblo of San Ildefonso, and COP 404 54 10 

5 LANL, Pueblo of San Ildefonso and COP 314 61 9 

6 LANL, Bandelier National Monwnent, Pueblo of San Ildefonso, BLM 95 14 8 

7 Pueblo of San Ildefonso, White Rock, Santa Fe National Forest 5,742 12 3 

8 LANL, Bandelier National Monwnent, Santa Fe National Forest, edge of 358 7 0 

White Rock 

9 LANL, Bandelier National Monwnent 63 8 0 

10 LANL, Bandelier National Monwnent, Santa Fe National Forest 0 0 0 

11 LANL, Bandelier National Monwnent 0 0 0 

12 LANL, Bandelier National Monwnent, rural private 36 6 0 

13 LANL, Los Alamos, Santa Fe National Forest 399 11 4 

14 Los Alamos, Santa Fe National Forest 6,063 18 3 

15 Los Alamos, Santa Fe National Forest, Pueblo of Santa Clara 2,912 17 2 

16 Los Alamos townsite, Santa Fe National Forest, Pueblo of Santa Clara 1,196 11 1 

17 Pueblo of Santa Clara, Santa Fe National Forest 123 83 31 

18 Hernandez village, rural private, Santa Fe National Forest 1,920 90 26 

19 Santa Clara COP, Espanola, Pueblo of San Juan 15,182 89 27 

20 Pueblos of San Ildefonso, Santa Clara, and Pojoaque; Espanola and Santa 6,755 82 19 
Cruz; rural private 

21 LANL; Pueblos of San Ildefonso, Pojoaque, Nambe, and Tesuque; 4,797 71 12 
Jaconita, Pojoaque, Nambe COPs 

22 BLM, Pueblo of Tesuque, COP, edge of Santa Fe metro 1,076 58 11 

23 BLM, rural private 1,436 52 8 

24 Santa Fe National Forest, La Cienega village 327 70 10 

25 Cochiti Lake, Pueblo de Cochiti 66 91 26 

26 Pueblo de Cochiti, Cochiti village 886 70 19 

27 Santa Fe National Forest, Pueblo of Jemez I 100 0 

28 Santa Fe National Forest, Ponderosa village 226 32 15 

29 Valle Grande scenic area, Santa Fe National Forest, rural private 71 42 11 

30 Santa Fe National Forest, rural private 29 41 10 

31 Santa Fe National Forest, rural private 36 94 50 

32 Santa Fe National Forest, rural private 23 87 35 

33 Abiquiu village, Santa Fe National Forest, rural private 879 82 33 

34 Medanales village, rural private 451 87 29 

35 Velarde village, rural private 2,470 89 26 

36 Chimayo and Truchas villages, rural private 2, 832 93 27 

37 Pueblo ofNambe, Santa Fe National Forest 166 49 8 
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TABLE 4.7.1-l.-Environmental Justice Areas Within a 50-Mile (SO-Kilometer) 
Radius ofL4NL-Continued 

PERCENT 
TOTAL 

PERCENT 
PERSONS 

SECTOR8 COMMUNITIES, LAND STATUS IN SECTOR POPULATION 
MINORITIES 

BELOW 

IN 1990 POVERTY 
LEVEL 

38 Santa Fe metro, Tesuque CDP, Santa Fe National Forest 7,932 30 8 

39 Santa Fe metro 62,015 53 13 

40 La Cienega village, rural private 5,204 69 15 

41 Pueblo de Cochiti, Pueblo of Santo Domingo; Peiia Blanca village 843 97 29 

42 Pueblo de Cochiti, Pueblos of Santo Domingo and San Felipe 2,906 98 32 

43 Pueblos of Jemez, Zia, and Santo Domingo 159 60 21 

44 Jemez Springs, Santa Fe National Forest 747 34 14 

45 Santa Fe National Forest, Fenton Lake State Park, rural private 190 33 12 

46 Santa Fe National Forest, rural private 44 66 30 

47 Coyote and Yo\Ulgsville villages, Santa Fe National Forest 231 90 45 

48 Abiquiu Reservoir, Santa Fe National Forest, rural private 331 84 37 

49 El Rito village, Santa Fe National Forest, rural private 887 82 32 

50 Ojo Caliente and La Madera villages, Santa Fe National Forest 432 73 24 

51 Dixon, Chamisa, and Vadito villages; Pueblo of Picuris 2,538 88 36 

52 Las Trampas and Peiiasco villages, Carson National Forest 1,699 88 33 

53 Santa Fe National Forest, rural private 32 84 22 

54 Santa Fe National Forest, Pecos village 2,236 79 22 

55 Lamy and Glorieta villages 2,420 32 8 

56 Cerrillos, Madrid, and Galisteo villages 1,230 35 16 

57 Pueblo of San Felipe, rural private 345 23 12 

58 Pueblos of San Felipe and Santa Ana, Bernalillo, Placitas village 3,777 76 26 

59 Pueblos of Jemez, Zia, and Santa Ana 2,614 98 34 

60 Pueblo of Jemez 181 41 11 

61 Pueblo of Jemez, rural private 63 71 24 

62 Cuba village, San Pedro Wilderness Area 752 82 33 

63 Santa Fe National Forest, rural private 505 75 27 

64 Santa Fe National Forest, rural private 57 72 9 

65 Santa Fe National Forest, rural private 399 85 25 

66 Santa Fe National Forest, rural private 223 74 46 

67 Pueblo of Picuris, Talpa village, Ranchos de Taos town 2,483 77 31 

68 Carson National Forest, rural private 367 89 42 

69 Santa Fe National Forest, Cowles and Tererro villages 391 78 29 

70 Santa Fe National Forest, rural private 377 76 27 

71 San Jose and San Miguel villages, Santa Fe National Forest 411 85 42 

72 Stanley village, rural private 77 23 12 

73 Sandia National Forest, Cedar Crest village, rural private 2,872 21 8 

74 Rio Rancho, Pueblo of Sandia, Sandia Heights village, North Albuquerque 44,293 34 8 

75 Pueblo of Zia 5 60 20 

76 Pueblos of Jemez and Zia 5 80 20 

77 Rural Private 55 80 42 
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TABLE 4.7.1-1.-Environmental Justice Areas Within a 50-Mile (SO-Kilometer) 
Radius of LANL-Continued 

PERCENT 

MAP 
TOTAL 

PERCENT 
PERSONS 

COMMUNITIES, LAND STATUS IN SECTOR POPULATION BELOW 
SECTOR• 

IN 1990 
MINORITIES 

POVERTY 
LEVEL 

78 La Jaca, Regina villages, Jicarilla Apache 1,233 75 32 

79 Gallina village, Santa Fe National Forest 260 67 18 

80 Cebolla and Canjilon villages, Santa Fe National Forest 263 86 8 

Totals 212,771 54 15 

8 Map sector refers to the 80 subareas within a 50-mile (80-kilometer) radius ofLANL shown in Figure 4. 7.1-2. The center point of the circle is in TA-53 on LANL 
(DOE) property. 

Saurr:es: DOC 1993, standard tape files 1 and 3, and tiger line files; data and map lines compiled and analyzed with an atlas GIS by the Bureau of Business and 
Economic Research at the University of Nevada, Reno, Nevada, 1995. 

CDP = Census Designated Place; GIS = geographic information system; BLM =Bureau of Land Management; Metro =Metropolitan Area. 
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4.8 CULTURAL RESOURCES 

Cultural resources are any prehistoric or historic 
sites, buildings, structures, districts, or other 
places or objects (including biota of 
importance) considered to be important to a 
culture, subculture, or community for scientific, 
traditional, or religious purposes, or for any 
other reason. They combine to form the human 
legacy for a particular place. The cultural 
resources present within the LANL region are 
complex because of the great diversity in the 
culture of the inhabitants of this region. As the 
structure and physical environment of the Jemez 
Mountains and Pajarito Plateau changed over 
time, cultures changed in response, as reflected 
in the settlement patterns and technology that 
evolved over time. 

The early hunter-gatherers maintained a mobile 
society that pursued the large game of the 
Pleistocene era and also used the vegetation 
present in the region. Archaic hunter-gatherers 
responded to a warmer and drier climate by 
increasing their gathering activities and hunting 
smaller game. The advent of agriculture 
permitted leisure time for the inhabitants within 
the region and also allowed the specialization of 
labor. Along the Rio Grande and the adjacent 
Pajarito Plateau, American Indian Pueblo 
cultures developed and moved through a 
succession of changes in where they settled, 
from the mesa tops and cliff faces to finally 
resting on the Rio Grande floodplain 
(Figure 4.8-1). After the Spanish conquest, the 
area remained agricultural until the Pajarito 
Plateau became home to a science and 
technology center, LANL. 

While not all cultural resource elements need to 
be preserved, those with significance require 
identification and preservation so that future 
generations may be informed and enriched by 
the past. The standards and criteria used for 
evaluating impacts to cultural resources for the 
SWEIS are based on the system developed for 

Affected Environment 

the National Register of Historic Places 
(NRHP), which was established by the National 
Historic Preservation Act. The NRHP is a list 
of architectural, historical, archaeological, and 
cultural sites of local, state, or national 
importance. 

The cultural resources present within the LANL 
boundaries and the region have been classified 
into three categories: prehistoric, historic, and 
traditional cultural properties (TCPs ). 
Information pertaining to cultural resources that 
occur within the LANL site boundaries or the 
region is presented in this section. 

Cultural resource data evaluated for the SWEIS 
are limited to information that is known about 
prehistoric resources present on the LANL site, 
historic evidence of cultures on the LANL site, 
and the TCPs of both American Indian and 
Hispanic communities on the LANL site and the 
surrounding areas that may be affected by 
LANL operations. Information pertaining to 
how ongoing cultural practices within the 
region are related to LANL and other land that 
could be affected by LANL operations is 
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FIGURE 4.8-l.-Pueblos and Reservations in the LANL Region. 
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presented in subsection 4.8.3, Traditional 
Cultural Properties. 

Sources used to assess the cultural resources 
present in the LANL region include systematic 
archeological surveys of cultural resources 
present on the LANL site that were conducted 
by or for DOE and recorded in the LANL 
cultural resource database, consultations with 
23 American Indian tribal sovereign 
governments, consultations with Hispanic 
commum1les, and literature reviews of 
American Indian and Hispanic traditional 
cultural properties. In volume III, appendix E 
contains expanded discussions of previous 
studies of cultural resources in the LANL 
region, a cultural background of the LANL 
region, applicable regulations, methodologies 
used for acquiring cultural resource data and 
assessing impacts to cultural resources, and 
cultural resources management and resources 
within LANL boundaries. 

Affected Environment 

4.8.1 Prehistoric Period 

Prehistoric cultural resources refer to any 
material remains and items used or modified by 
people before the establishment of a European 
presence in the upper Rio Grande Valley in the 
early seventeenth century. Socio-historical time 
lines have been developed based on changes in 
how people lived and what they ate as reflected 
by the cultural material remains. Table 4.8.1-1 
contains a typical classification scheme for sites 
in northern New Mexico. 

Archeological surveys have been conducted of 
approximately 75 percent of the land within 
LANL boundaries (with 60 percent of the area 
surveyed receiving 100 percent coverage) to 
identify the cultural resources present. The 
majority of these surveys emphasized 
prehistoric American Indian cultural resources. 
Information on prehistoric cultural resources 
was obtained from the LANL cultural resources 

TABLE 4.8.1-l.-Archaeological Periods of Northern New Mexico 

PREHISTORIC 10,000 B.C. TO 
CHARACTERISTIC CULTURAL EVIDENCE 

PERIOD A.D.1600 

Paleoindian 10,000 to 4,000 • Bones of mammoth and bison 
B.C. • Stone butchering tools 

• Flakes and chips of stones from making stone tools 
• Distinctive lance-shaped projective points 

Archaic 4,000 B.C. to • Caves and rock shelters 
A.D. 600 • Burned rock features 

• Scatters of tools and stone flakes and chips 
• Isolated hearths 
• End of the Archaic period (approximately A.D. 1 to 700) may have pottery, grinding 

stones, and charred corn 

Developmental A.D. 600 to 1100 • Ceramic storage and service vessels 
• Smaller projectile points reflecting the adoption of the bow and arrow 
• Grinding tools 
• Dwellings increased in size and complexity from semisubterranean pithouses to small 

adobe or crude masonry structures 

Coalition A.D. llOOto • Early sites are rectangular structures of adobe and masonry with basin-shaped, adobe-
1325 lined fire pits, usually in the center of the room or against a wall 

• Comparatively small; pueblos average 28 rooms 
• Later Coalition sites contain plazas and room blocks of more than 100 rooms. 

Classic A.D. 1325 to • Large masonry structures of multiple-room blocks 
1600 • For the Pajarito Plateau, three site clusters, one of which includes Navawi, Otowi, 

Tsankawi, and Tsirege 
• Associated one- or two-room isolated structures 

Sources: Cordell1979, Cordell1984, Stuart and Gauthier 1981, Wolfman 1994, and Wendorf 1954 
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database, which is a listing of the cultural 
resources identified through surveys and 
excavations and recorded over the last decade. 
The database is organized primarily by site type 
and records 1,295 prehistoric sites 
(Table 4.8.1-2). Of the 1,295 prehistoric sites 
in the LANL database, 1,192 have been 
assessed for potential nomination to NRHP. Of 
these, 770 sites are eligible, 322 sites are 
potentially eligible, and 100 sites are ineligible. 
The remaining 103 sites, which have not been 
assessed for nomination to NRHP, are assumed 
to be potentially eligible until further 
assessment. 

4.8.2 Historic Period 

Historic cultural resources include all material 
remains and any other physical alteration of the 
landscape that has occurred since the arrival of 
Europeans in the region. The historic resources 
present within LANL boundaries and on the 
Pajarito Plateau can be attributed to three 
phases: Spanish Colonial, Early U.S. 
Territorial/Statehood, and the Nuclear Energy 
Period. Because of the very well-defined 

TABLE 4.8.1-2.-Prehistoric Site Types and 
Number of Sites Recorded in the LANL 

Cultural Resources Database 

SITE TYPE 
NUMBER 
OF SITES 

Simple Pueblos 665 

Complex Pueblos 62 

Rock Shelters, Cavate (small cave) 213 
Pueblos 

Rock Art 40 

Water Control Features, Game Traps 56 

Trails, Steps 20 

Highly Eroded Pueblos, Rubble 29 

Artifact Scatter, Lithic (made of 210 
stone) Scatter, Rock Rings 

TOTAL 1,295 

Sources: Cordell 1979, Cordelll984, Stuart and 
Gauthier 1981, Wolfman 1994, and Wendorf 1954 
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changes in the function of LANL, the Nuclear 
Energy Period is further broken into three 
periods: World War II/Early Nuclear Weapon 
Development, Early Cold War, and Late Cold 
War. No systematic survey has been conducted 
of the Historic Period resources present within 
LANL boundaries. 

Through LANL site surveys, 214 historical 
resources have been recorded; the remaining 
2, 105 resources were identified by reviewing 
the construction dates presented in the 
following LANL facility listings: 

• Capital Asset Management Process Report 
for fiscal year 1997 

• The Facility for Information Management, 
Analysis, and Display database 

• As-built structure location maps 
• The LANL ER Project decommissioning 

summary 
• The LANL cultural resources database 

The temporal phases of these historic periods, 
characteristic cultural evidence, number of 
known artifacts or sites, and eligibility for the 
NRHP are presented in Table 4.8.2-1, Historic 
Site Types and Number of Sites Recorded in the 
Los Alamos National Laboratory Cultural 
Resources Database. Numbers given are 
approximate because nonbuilding resources 
(e.g., barricades, fences, utility support 
structures, etc.) have not been identified and 
demolition actions are ongoing. 

LANL is currently documenting Nuclear 
Energy period resources as part of a DOE-wide 
historic preservation program focusing on 
World War II and Cold War properties. This 
study was not completed in time for inclusion in 
the SWEIS. 

4.8.3 Traditional Cultural 
Properties 

A TCP is a significant place or object associated 
with historical and cultural practices or beliefs 
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TABLE 4.8.2-1.-Historic Site Types and Number of Sites Recorded in the LANL Cultural 
Resources Database 

NUMBER NATIONAL REGISTER OF 
HISTORIC DATES 

CHARACTERISTIC OF KNOWN IDSTORIC PLACES 
PERIOD CULTURAL EVIDENCE ARTIFACTS 

ELIGIBILITY 
OR SITES 

Spanish A.D. • Wagons 0 
Colonial 1600to • Iron hardware 

1849 • Horse equipment 

• Pueblo V artifacts 

Early U.S. A.D. • European and Hispanic 87 22 sites are eligible for the NRHP. 
Territorial/ 1850 to homesteads One site is also listed on the State 
Statehood 1942 • Commercial ranching Register of Cultural Properties. a 

concerns/guest ranches: Pond 
Cabin, Anchor Ranch, and the 
Los Alamos Ranch School 

Nuclear Energy A.D. 
1943 to 
present 

a. World War II/ A.D. • Original Los Alamos townsite 
Early Nuclear 1943 to • World War II Manhattan 
Weapon 1948 Project facilities where the 
Development design and manufacture of the 
Period "Trinity Site" bomb~ 

Hiroshima bomb, "Little 
Boy," and Nagasaki bomb, 
"Fat Man" occurred 515 77 sites are eligible for the NRHP 

• LANL sites where all U.S. (1943-1956). One is also listed on 
Nuclear Weapons were made the State Register of Cultural 
from 1946 to 1950 Properties. a 

• Common remains consist of 
buildings, security fences and 
stations, barricades, roads, and 
reinforced protective 
structures. 

b. Early Cold A.D. Pronounced expansion of 
War Period 1949 to facilities 

1956 

c. Late Cold A.D. Continued expansion of 1,717 These LANL buildings have not 
War period 1957 facilities been assessed for NRHP eligibility. 

through 
1989 

Total number of sites: 2,319 

Sources: LANL 1995a, LANL 19%h, LANL 1995c, McGehee 1995, and NMHPD 1995 
a The Ashley Pond Cabin is listed twice because its occupation and use spans two historic periods. 
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of a living community that is rooted in that 
community's history and is important in 
maintaining the continuing cultural identity of 
the community (LAHS nd). TCPs are essential 
in preserving cultural identity through social, 
spiritual, political, and economic uses. Federal 
guidelines established by the NPS identify 
TCPs to include: 

• Natural resources 
• Prehistoric and historic archaeological sites 
• Traditional-use areas in the cultural 

landscape that do not reveal evidence of 
human use 

• A rural community whose organization, 
buildings and structures, or patterns of land 
use reflect the cultural traditions valued by 
its long-term residents 

• An urban neighborhood that is the 
traditional home of a particular cultural 
group and that reflects its beliefs and 
practices 

• A location where a community has 
traditionally carried out economic, artistic, 
or other cultural practices important in 
maintaining its historical identity 
(NPS 1990) 

An area may have TCP significance depending 
upon a variety of factors such as if the site is 
remembered in prayers or tribal stories, if the 
traditional ritual knowledge of the place is 
passed on to other members of the community, 
or if traditional customs continue to be practiced 
by members of a community. TCPs that are 
considered culturally important by traditional 
communities include shrines, trails, springs, 
rivers, acequias, plant and mineral gathering 
areas (also referred to as ethnobotanical sites), 
traditional hunting areas, ancestral villages and 
grave sites, and petroglyphs (Harrington 1916 
and Henderson and Harrington 1914). 
However, TCPs are not limited to ethnic 
minority groups. Americans of every ethnic 
origin have properties to which they ascribe 
traditional cultural value. 
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Within LANL's limited access boundaries, 
there are ancestral villages, shrines, 
petroglyphs, sacred springs, trails, and 
traditional use areas that could be identified by 
Pueblo and Athabascan communities as TCPs. 
DOE, together with the LANL Cultural 
Resource Management Team (CRMT), has a 
program in place to manage on-site cultural 
resources for compliance with the Native 
American Graves Protection and Repatriation 
Act and American Indian Religious Freedom 
Act. When an undertaking is proposed, DOE 
and LANL arrange site visits by tribal 
representatives with San Ildefonso, Santa Clara, 
Jemez, and Cochiti Pueblos to solicit their 
concerns and to comply with applicable 
requirements and agreements. Provisions for 
coordination among these four Pueblos and 
DOE is contained in formal agreements called 
Accords that were entered into in 1992 for the 
purpose of improving communication and 
cooperation among federal and tribal 
governments. According to the DOE 
compliance procedure, American Indian tribes 
may request permission for visits to sacred sites 
within LANL boundaries for ceremonies 
(PC 1997f). 

American Indian TCPs located on lands outside 
LANL boundaries such as tribal lands, state 
lands, federally managed lands, and private 
lands, could potentially be affected by LANL 
operations. Other federal agencies that 
administer lands in the LANL vicinity that may 
have TCPs include the following: 

• 

• 

• 

U.S. Forest Service-Santa Fe and Carson 
National Forests 
National Park Service-Bandelier National 
Monument 
Bureau of Land Management-Taos 
Resource Area 

As part of the SWEIS process, a TCP study was 
conducted. This study involved consultations 
with 19 American Indian tribes and two 
Hispanic communities to identify cultural 



properties important to them in the LANL 
region. Contacts were made with 23 American 
Indian tribes; however, four chose not to 
participate in the consultations. All of the 
consulting groups stated that they had at least 
some TCPs present on or near LANL. 
Categories of TCPs identified and number of 
consultations identifying the presences of TCPs 
are summarized in Table 4.8.3-1. These 
resources are present throughout LANL and 
adjacent lands identified above. No specific 
features or locations were identified. A more 
expanded discussion of this study and its results 
are presented in volume III, appendix E, 
Cultural Resources. 

Spiritual Concerns 

In addition to physical cultural entities, concern 
has been expressed that "spiritual," "unseen," 
"undocumentable" or "beingness" aspects can 
be present at LANL that are an important part of 
Native American culture and may be adversely 
impacted by LANL's presence and operation. 

4.8.4 Cultural Resource 
Management at LANL 

Cultural resources management at LANL is 
handled by DOE and the LANL CRMT of the 
Environmental Assessments and Resource 
Evaluations Group of the ES&H Division. The 
CRMT follows the LANL compliance 

Affected Environment 

procedure outlined in the LANL Cultural 
Resource Overview and Data Inventory 1995. 
The procedure is designed to ensure DOE 
compliance with the National Historic 
Preservation Act of 1966; the Archaeological 
Resources Protection Act of 1979, Section 4( c); 
the American Indian Religious Freedom Act, 
Section 2; Native American Graves Protection 
and Repatriation Act; Executive Order 13007, 
Section 2(b); National Environmental Policy 
Act; and DOE's American Indian Tribal 
Government Policy (DOE Order 1230.2). As 
stated, coordination of cultural resource issues 
with the four Accord tribes of San lldefonso, 
Santa Clara, Jemez, and Cochiti is an integral 
part of this cultural resource compliance 
(chapter 7, section 7.2.4). In addition to the 
compliance procedure, measures are taken to 
provide American Indian tribes with access to 
information and input to the process of cultural 
resource management. 

The DOE and LANL are active participants in 
the East Jemez Resource Council recently 
formed to foster conservation and preservation 
of the natural and cultural resources of the east 
Jemez Mountains. 

A cultural resource management plan has not 
been prepared for LANL, although one is 
planned for the near future. 

TABLE 4.8.3--l.-Traditional Cultural Properties Identified by Consulting Communities on or near 
LANL Property 

CEREMONIAL AND 
NATURAL 

ETHNO- ARTISAN 
SUBSISTENCE ARCHAEOLOGICAL 

FEATURES BOTANICAL MATERIAL 
FEATURES SITES SITES SITES 

Number of Consultations 
Indicating the Presence of 15 14 10 7 8 
TCPs on or near LANL 
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4.9 SOCIOECONOMICS, 

INFRASTRUCTURE, AND WASTE 

MANAGEMENT 

4.9.1 Socioeconomics 

The geographic area most affected by changes 
at LANL is the region comprising Los Alamos, 
Rio Arriba, and Santa Fe Counties. 
Demographic, social, and economic conditions 
in these counties are described in this section, as 
are matters relating to local government finance, 
public services, and public utilities. 

4.9.1.1 Demographics 

Approximately 90 percent of LANL-affiliated 
employees reside in the counties ofLos Alamos, 
Rio Arriba, and Santa Fe. This Tri-County 
region includes the following (LANL 1996g): 

• The communities ofLos Alamos and White 
Rock 

• The cities of Santa Fe and Espanola 
• The American Indian Pueblos of San 

lldefonso, Santa Clara, San Juan, Nambe, 
Pojoaque, Tesuque, and part of the Jicarilla 
Apache Indian Reservation 

• Several small villages, unincorporated 
communities, and widely dispersed farm 
and ranch holdings 

The 1990 population of the region and the 
distribution by race and ethnicity are presented 
in Table 4.9.1.1-1. Projections for the region 
through the year 2006, based on the University 
of New Mexico's Bureau of Business and 
Economic Research estimates, are presented in 
Table 4.9.1.1-2 (UNM 1994). 

4.9.1.2 Regional Incomes 

In the year 1989, Los Alamos had the highest 
family and per capita incomes of all New 
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Mexico counties. In fact, Los Alamos' median 
family income was the highest of all counties in 
the U.S. (DOC 1996). Income data for the 
LANL region are presented in Table 4.9.1.2-1. 

In 1989, approximately 2 percent of Los Alamos 
County, 13 percent of Santa Fe County, and 
nearly 28 percent of Rio Arriba County 
populations lived below the poverty line. The 
1989 poverty threshold was $12,674 for a 
family of four (DOC 1993). Since 1989, the 
percentage of those living below the poverty 
line is believed to have remained the same in 
Los Alamos and Santa Fe Counties and risen 
slightly in Rio Arriba County. The 1996 
poverty threshold was $15,600 for a family of 
four and $7,740 for an unrelated individual 
(61 FR 42). 

4.9.1.3 Regional Labor Force and 
Educational Attainment 

The income and poverty rates for the Tri
County region are mirrored in unemployment 
rates, as illustrated in the regional data presented 
in Table 4.9.1.3-1. Unemployment rates for 
Rio Arriba County historically have been 
approximately double those for the U.S. at 
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TABLE 4.9.1.1-l.-1990 Population by Race and Ethnicity for the Tri-County Region 

ALL LOS ALAMOS COUNTY RIO ARRIBA COUNTY SANTA FE COUNTY TOTAL 
PERSONS, 

RACE/ 
NUMBER PERCENT" NUMBER PERCENT" NUMBER PERCENT" NUMBER PERCENT" 

ETHNICITY 

All Persons 18,115 100 34,365 100 98,928 100 151,408 100 

Caucasian 15,467 85 4,375 13 46,450 47 66,292 44 

African 88 0.5 117 0.3 505 0.5 710 0.5 
American 

American 112 0.6 4,830 14 2,284 2 7,226 5 
Indianb 

Asian/Pacific 421 2 40 0.1 439 0.4 900 0.6 
Islander 

Hispanic of 2,008 11 24,955 73 48,939 50 75,902 50 
Any Race0 

Other Races 19 0.1 48 0.1 311 0.3 378 0.3 

a Percentages may not total to 100 due to rounding. 
b Numbers for Aleuts and Eskimos were placed in the "other" category given their small number. 
c In the 1990 Census, Hispanics classified themselves as White, Black, Asian/Pacific Islander, American Indian. Eskimo, or Aleut To avoid double counting. the 

number ofHispanics was subtracted from each of the race categories. 
Source: DOC 1991 

TABLE 4.9.1.1-2.-Tri-County Population Projections Through the Year 2006 

COUNTY 1990 1996 2001 2006 
PERCENT OF 

CHANGE 

Los Alamos 18,115 18,211 18,336 18,503 2 

Rio Arriba 34,365 36,156 37,551 38,864 8 

Santa Fe 98,928 111,571 122,556 134,546 21 

Total Region 151,408 165,938 178,443 191,913 16 

Source: UNM 1994, with linear projections for 1996,2001, and 2006, based on prior years. 

TABLE 4.9.1.2-1.-Income Data for the LANL Region 

MEDIAN FAMILY INCOME PER CAPITA INCOME 
AREA 

1989$ 1996$ 1989$ 1994$ 

Los Alamos County 60,798 NA 24,473 29,762 

Rio Arriba County 21,144 27,200 8,590 11,731 

Santa Fe County 34,073 NA 16,679 22,531 

NA =Not available 
Sources: DOC 1993, DOC 1996, and HUD 1996 
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TABLE 4.9.1.3-l.-Regional Civilian Labor Force, Employment, Unemployment, and 
Unemployment Rates (1995) 

COUNTY 
CIVILIAN 

EMPLOYED UNEMPLOYED 
UNEMPLOYMENT 

LABOR FORCE RATE 

Los Alamos 11,005 10,792 

Rio Arriba 17,434 15,364 

Santa Fe 62,225 59,564 

Tri-County Region 90,664 85,720 

State of New Mexico 787,856 738,448 

Source: NMDL 1996 

5.6 percent and the State of New Mexico at 
6.3 percent. During the past 6 years, Rio Arriba 
County's unemployment rates peaked in 1991 
and 1992 at 14.6 percent, fell to 1 0. 7 percent in 
1994 because of new hires in the Native 
American casinos, and edged upward to 
11.9 percent in 1995 (NMIGA 1996). 

In 1990, of all counties in the nation, Los 
Alamos County had the highest percentage of 
adults 25 years and over with a bachelor's 
degree or higher (54 percent). The figure for the 
U. S. was 20 percent. Thirty-two percent of 
adults in Santa Fe County and 10 percent of the 
adults in Rio Arriba County had at least one 
degree. Approximately 34 percent of adults in 
Rio Arriba County did not have a high school 
diploma, compared to 17 percent of adults in 
Santa Fe County and 5 percent in Los Alamos 
County, which was the fourth lowest rate for 
counties in the country (DOC 1994). 

4.9.1.4 The Regional Economy 

In 1994, nearly 6,000 business establishments, 
government agencies, and government 
enterprises operated in Los Alamos, Santa Fe, 
and Rio Arriba Counties (OPM 1994). 
Collectively, these entities paid approximately 
$2.5 billion in wages and salaries, which was an 
increase of 4 7 percent over 1989. Of this 
amount, approximately $473 million, or 
19 percent, was paid to the LANL work force 
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213 1.9 

2,070 11.9 

2,661 4.5 

4,944 5.5 

49,409 6.3 

residing in the Tri-County area. The LANL 
work force wage and salary data are for fiscal 
year (FY) 1995. The regional wage and salary 
data are for calendar year (CY) 1994. Detailed 
breakdowns of earnings are presented in 
Table 4.9.1.4-1 (OPM 1994). 

Nearly 29 percent of the 6,000 enterprises were 
service businesses that employed less than 
33 percent of the employed work force in the 
area and paid 30 percent of the earnings reported 
in 1993 (the principal components of earnings 
are proprietors' incomes and employee wages 
and salaries). Approximately 21 percent of the 
enterprises in the Tri-County area were farms 
and ranches, but these enterprises employed less 
than 2 percent of the employed work force and 
provided only 0.3 percent of the 1993 earnings 
in the area. Another 21 percent of the business 
and government operations in the area were 
retail trade establishments that employed 
slightly more than 17 percent of the employed 
work force and paid 12 percent of the earnings 
reported in 1993. Businesses in each of the 
other industry sectors were less than 10 percent 
of all establishments in the Tri-County area 
(DOC 1996). 

Thirty-six percent of the nearly 6,000 sources of 
employment and earnings in the Tri-County 
area were government agencies and enterprises, 
including federal agencies and departments, 
state government, counties, cities, school 
districts, and tribal governments. Government 
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TABLE 4.9.1.4-1.-Earnings for Tri-County Region (Thousands of Dollars) 

1989 1994 1989-1994 CHANGE IN PERCENT 
EARNINGS BY INDUSTRY 

DOLLARS DOLLARS DOLLARS CHANGE 

Farm Earnings NA 5,348 NA NA 

Private Earnings 980,135 1,571,619 591,484 60 

Government Earnings 739,408 964,221 224,813 30 
Federal Civilian 59,430 84,338 24,908 42 
Military 5,590 6,042 452 8 
State and Local 674,388 873,931 199,543 30 

Subtotals 1,725,406 2,541,188 815,782 47 

Earnings from Dividends, 502,429 725,709 223,280 44 
Interest, and Rents 

Transfer Payments 293,909 464,484 170,575 58 

Total Personal Income 2,349,069 3,506,728 1,157,659 49 

NA =Not available 
Source: DOC 19% 

agencies and enterprises employed nearly 
29 percent of the Tri-County workforce and 
paid nearly 40 percent of the total area earnings 
reported in 1993. Government operations and 
service sector businesses are clearly the 
dominant sectors of the economy in the region 
(DOC 1996). 

4.9.1.5 The LANL-Affiliated 
Workforce 

The LANL-affiliated work force includes 
employees of the prime contractor, UC, and its 
subcontractors, of which the major employers 
are Johnson Controls, Inc. (JCI), and Protection 
Technology Los Alamos (PTLA). LANL 
employs both technical and nontechnical 
subcontractors, as well as consultants from 
around the world on a temporary basis. A 
distribution of the LANL-affiliated work force, 
for which data were available by county of 
residence as of March 1996, is presented in 
Table 4.9.1.5-1. The addition of nontechnical 
contract labor and consultants brings the total 
LANL-affiliated work force to 12,83 7 at the end 
of March 1996. Race/ethnicity data for the 
same work force are presented m 

Table 4.9.1.5-2. Because student employment 
fluctuates greatly from month to month, 
students were separated from the total UC 
employees to better describe LANL's work 
force composition (LANL 1996g). 

Organizational support staff and general support 
staff fulfill secretarial, computational, and other 
support functions. Race/ethnicity distribution 
varies greatly among the LANL UC employees' 
job categories, as illustrated in Table 4.9.1.5-3. 

The LANL UC work force received 
approximately $421 million in wages and 
salaries in 1996. Over 97 percent of salaries 
were paid to employees residing in New 
Mexico. In the Tri-County area, approximately 
$267 million, or 63 percent, went to Los Alamos 
County; approximately $47 million, or 
11 percent, went to Rio Arriba County; and 
approximately $77 million, or 18 percent, went 
to Santa Fe County. In fiscal year 1996, PTLA 
salaries totaled $15.5 million, and JCI salaries 
totaled $36.9 million. A comparison of work 
force to salary shares for UC employees at 
LANL by race/ethnicity is presented in Table 
4.9.1.5-4 (OPM 1994). 
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TABLE 4.9.1.5-1.-Employees of the LANL-Affiliated Work Force by County of Residence 
(March 1996) 

NUMBER OF PERSONS EMPLOYED Bya: 
COUNTY OF 
RESIDENCE TECHNICAL uc 

CONTRACTOR 

Los Alamos 4,632 440 

Rio Arriba 1,296 129 

Santa Fe 1,443 134 

OtherNM 382 54 

TotalNM 7,753 757 

OutsideNM 366 23 

Total 8,II9 780 

Percent of Totalb 77 7 

a Data not available for nontechnical contractors or consultants. 
b Percentages may not total to 100 due to rounding. 
Source: LANL 1996g 

JCI PTLA 

226 83 

555 169 

300 90 

223 40 

1,304 382 

8 0 

I,312 382 

I2 4 

PERCENT OF 
TOTAL WORKFORCEb 

5,381 51 

2,149 20 

1,967 19 

699 7 

10,196 96 

397 4 

10,593 100 

100 

TABLE 4.9.1.5-2.-LANL-A.fjiliated Work Force by Race and Ethnicity 

uc uc TECHNICAL JCI PTLA 
PERCENT OF 
TOTALLANL 

EMPLOYEES STUDEN'f'l CONTRACTORS EMPLOYEES EMPLOYEES 
WORKFORCEb 

Caucasian 4,734 670 4I8 377 102 60 

Hispanic of I,746 372 I76 878 269 33 
Any Racec 

African 28 3I 0 8 I 0.6 
American 

Asian/ 232 75 I 4 0 3 
Pacific 
Islander 

American 107 25 9 45 IO 2 
Indian 

Unclassified 54 45 I76 0 0 3 

Total 6,90I I,2I8 780 I,3I2 382 IOO 

a The number shown is a head count of students employed and does not reflect the number of hours worked per year. 
b Percentages may not total 100 due to rounding. 
c This term is used throughout section 4.9 to describe those who classify themselves as Hispanic for consistency with 1990 Census 

practices (see Table4.9.1.1-l). 
Source: LANL 1996g 
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TABLE 4.9.1.5-3.-Percentage of University of California Employees by Race/Ethnicity 
(March 1996) 

ASIAN/ 
AFRICAN- AMERICAN 

CATEGORY UNCLASSIFIED WIDTE lllSPANIC PACIFIC TOTAL8 

AMERICAN INDIAN 

Technical Staff 1 86 
Members 

Special Staff 0.5 68 
Members 

Technical 0.4 51 
Support 
Personnel 

Organizational 0.5 39 
Support 

General 0 30 
Support 

UC Total 1 67 

a Percentages may not total 100 due to rounding. 
Source: LANL 1996g 

ISLANDER 

6 0.4 6 1 

29 0.4 1 1 

45 0.5 0.06 3 

58 0.2 0.2 2 

65 0.0 1 4 

26 0.7 1 4 

TABLE 4.9.1.5-4.-Salary and Work Force Shares of University of California 
Employees by Race/Ethnicity (1986)" 

RACE/ETHNICITY 
PERCENT OF UC WORK PERCENT OF UC 

FORCE SALARIES 

Unclassified 1 1 

Caucasian 67 75 

Hispanic of Any Raceb 26 19 

African-American 0.7 0.4 

Asian/Pacific Islander 4 4 

American Indian 2 1 

Totalc 100 100 

100 

100 

100 

100 

100 

100 

3 Work force figures are for March 1996, while salary figures are for the 1996 calendar year. The difference in the number 
of employees is minimal, with the maximum percentage difference by job category being 0.6 percent. Salary figures 
include terminated employees. 

b This term is used throughout section 4.9 to describe those who classify themselves as Hispanic for consistency with 
1990 Census practices (see Table 4.9.1.1-1). 

cPercentages may not total100 due to rounding. 
Source: LANL 1996g 
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4.9.1.6 University of California 
Procurement 

Data on purchase of goods and services from 
fiscal year 1993 to fiscal year 1995 are 
presented in Table 4.9.1.6-1. From a peak of 
$657.5 million in contracts during fiscal year 
1993, overall procurement declined to 
$592.1 million in fiscal year 1995. New 
Mexico businesses and government agencies 
received approximately 62 percent of the dollar 
volume of UC purchase orders during the past 
three years, ranging from $406.8 million in 
fiscal year 1994 to $360.5 million in fiscal year 
1995. 

Distribution of UC procurement dollars within 
New Mexico counties during fiscal year 1995 is 
presented in Figure 4.9.1.6-1. UC spent 
$238 million, or 66 percent, of the contract 
dollars distributed within New Mexico in Los 
Alamos, Santa Fe, and Rio Arriba Counties; and 

Los Alamos County received 91 percent of that 
Tri-County total. Bernalillo County received 
the majority of the remaining 33 percent of in
state UC contract dollars. 

Procurement data include temporary technical 
and nontechnical contract personnel. At the end 
of fiscal year 1995, there were 819 temporary 
technical contract staff and 331 temporary 
nontechnical contract staff working at LANL. 
Big business procurement data presented in 
Table 4.9 .1.6-1 also includes the salaries of JCI 
and PTI..A employees (LANL 1996g). 

4.9.1.7 Role of LANL in the 
Regional Economy 

A University of New Mexico, New Mexico 
State University, and DOE study of the impact 
of UC fiscal year 1995 operations on the 
economy of Los Alamos, Rio Arriba, and 

TABLE 4.9.1.6-1.-University ofCaliforniaProcurementfor Fiscal Years 1993 Through 1995 

FY 1993 FY 1994 

DOLLAR PERCENTa DOLLAR PERCENTa 
AMOUNT AMOUNT 

NEW MEXICO ORDERS 

Big Business 237,883,405 59 234,988,709 

Small Businessb 151,657,164 38 159,236,526 

Government and 11,041,404 3 12,622,145 
Educational Institutions 

Total 400,581,973 100 406,847,380 

OUTSIDE NEW MEXICO ORDERS 

Big Business 106,783,817 42 106,353,084 

Small Businessb 120,314,120 47 98,387,003 

Government and 29,778,157 12 36,040,517 
Educational Institutions 

Total 256,876,094 100 240,780,604 

Total FY Procurement 657,458,067 647,627,984 

a Percentages may not total to 100 due to rounding· 
b Businesses with 500 or fewer employees are classified as small businesses. 
Source: PC 1995d 
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58 

40 

3 

100 

44 

41 

15 

100 

FY 1995 

DOLLAR 
PERCEma 

AMOUNT 

218,234,176 61 

132,763,856 37 

9,459,319 3 

360,457,351 100 

124,958,188 54 

89,211,352 39 

17,476,520 8 

231,646,060 100 

592,103,411 



Los Alamos 
$215,662,1 

Rio 
$1,700,401 

Other 
$3,950,756 

Santa Fe 
$20,703,949 

Affected Environment 

FIGURE 4.9.1.6-l.-University of California Procurement in 
New Mexico Counties, Fiscal Year 1995. 

Santa Fe Counties resulted in the following 
conclusions (Lansford et al. 1996): 

• Every 100 LANL jobs produce an 
additional 171 non-LANL jobs. 

• $100 in LANL wages and salaries produce 
an additional $95 in non-LANL wages and 
salaries. 

• $100 in LANL expenditures produce an 
additional $189 in non-LANL economic 
activity. 

Multipliers are ratios of the indirect effects on 
the economy, for example, the number of jobs 
created or induced in the rest of the economy 
when jobs are created at LANL. Thus, if 100 
jobs are created at LANL, 171 additional jobs 
will be created elsewhere in the economy, 
primarily in the Tri-County LANL region. The 
same logic applies to the multipliers for wages 
and salaries and expenditures. Using the 
multipliers described above, LANL directly and 
indirectly accounted for 27,282 jobs in these 
three counties, representing 32 percent of the 
total employment in the area during fiscal year 

1995. A total of $1.03 billion in wages and 
salaries were directly and indirectly attributable 
to LANL during fiscal year 1995, representing 
29 percent of total personal income in the three 
counties at the time. LANL' s purchase of goods 
and services directly and indirectly accounted 
for a total of$3.4 billion in economic activity in 
the three counties, and 30 percent of the 
$11.35 billion total economic activity in the 
area during fiscal year 1995 (Lansford et al. 
1996). 

The new contract between the DOE and UC 
contains special provisions for performance 
over the first 2 years of the contract on regional 
involvement with particular emphasis on 
support of education, economic development, 
and community relations. The contract includes 
appendices enabling: (1) the establishment and 
funding of a nonprofit foundation to support 
education, economic development, and social 
services; (2) enhancing regional procurement; 
and (3) promoting commercialization ofLANL 
technology. 
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4.9.1.8 Community Resources and 
Social Services 

This subsection describes community resources 
and social services, primarily focusing on Los 
Alamos County. Discussions are centered on 
those resources and services that could be 
affected by LANL procurement policies and 
hiring practices, including the following: 

• Local government finances 
• Housing 
• Public schools 
• Health services 
• Police protection 
• Fire protection 
• Utilities 

Local Government Finance 

LANL activities directly and indirectly account 
for more than a third of employment, wage and 
salary income, and business activity in the Tri
County LANL region. If there is a change in 
employment, employee incomes, or 
procurement at LANL, these changes will have 
an immediate and direct effect on city and 
county revenues, such as the gross receipts tax, 
in the Tri-County region (Lansford et al. 1996). 

Municipal and county general fund revenues in 
the Tri-County area are presented in 
Table 4.9.1.8-1. The general funds of these 
communities support the ongoing operations of 
their governments as well as community 
services such as police protection and parks and 
recreation. In Los Alamos County, the fire 
department serving LANL and the community 
is funded through a separate fund derived from 
DOE contract payments. In addition to the 
general fund, most governments have separate 
enterprise funds for utilities and capital 
improvements. Enterprise funds are excluded 
from the tabulations in Table 4.9.1.8-2 from 
Los Alamos County and the cities of Espaiiola 
and Santa Fe, because the funds are not sensitive 
to changes in employment, incomes, and 
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purchases and do not impact basic local 
government services (NMFMB 1996). 

Revenue figures presented in Tables 4.9.1.8-1 
and 4.9.1.8-3 demonstrate the heavy 
dependence ofNew Mexico communities on the 
gross receipts tax: a tax levied on most sales and 
service transactions, excluding automobiles and 
fuel. Gross receipts tax yields respond quickly 
to changes in employment, income, 
procurement, and construction contracting. 

In recent years, retail and service sales in the 
Tri-County area have experienced little growth. 
In fact, in Los Alamos, gross receipts from retail 
and service sales decreased dramatically from 
1993 to 1994. In the city of Santa Fe, the growth 
was lower than the rate of inflation. Because 
Santa Fe is a major regional retail trade and 
service center, a large state government 
employer, and a destination tourist location with 
a small industrial base, its dependence on gross 
receipts yield is unusually high. 

Employment, salary payments, procurement, 
and contracting by UC are not 
compartmentalized by county. Therefore, a 
reduction in employment of LANL personnel 
who reside in Los Alamos and Rio Arriba 
Counties has an immediate effect on gross 
receipts tax proceeds in Santa Fe, where a high 
percentage of nonfood purchases are made by 
those employees. 

Another source of general fund revenue is 
property taxes. This tax responds slowly to 
changes in regional economies, and then only in 
terms of delinquencies and diminished growth 
or expansion; effects that are felt over several 
years rather than immediately. Property taxes in 
New Mexico are limited by statute to a 5 percent 
annual increase on any single property. 

Los Alamos County Finance 

Historically, Los Alamos County and its school 
district have depended heavily on assistance 
payments from DOE for operational support. 
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TABLE 4.9.1.8-l.-Municipal and County General Fund Revenues in the Tri-County Region (Fiscal Year 1995) 

LOS ALAMOS 
REVENUE BY COUNTY 

SOURCE 
$ PERCENTa 

Property Tax 3,001,910 14 

Gross Receipts 10,361,829 so 
Tax 

Lodgers Tax 172,874 1 

Others 921,854 4 

Fees, Fines, 2,427,527 12 
Charges, 

I Forfeits, 
1 Licenses, and 
' Permits 

' Oil and Gas NA NA 
Taxes 

Miscellaneous 4,033,998 19 
Income 

Restricted Funds NA NA 
Total Revenues 20,919,195 100 

NA = Not available 
a Percentages may not total 100 due to rounding. 
Source: NMFMB 1996 

RIO ARRIBA COUNTY 

$ PERCENTa 

2,504,037 22 

663,626 6 

NA NA 
205,451 2 

132,857 1 

3,319,900 30 

1,306,555 12 

3,091,129 28 

11,223,555 100 

CITY OF ESPANOLA SANTA FE COUNTY CITY OF SANTA FE 

$ PERCENTa $ PERCEma $ PERCENTa 

262,707 5 9,819,861 34 964,507 2 

3,930,810 72 4,233,441 15 46,986,752 79 

57,785 1 NA NA 3,636,295 6 

671,746 13 1,325,943 4 3,244,930 5 

373,620 7 1,458,675 5 3,853,266 7 

NA NA NA NA NA NA 

153,686 3 1,428,134 5 1,185,088 2 

NA NA 10,822,381 37 NA NA 
5,450,354 100 29,088,435 100 59,870,838 100 

~ 
I~ 
~ 
~ 

~ 
~· 
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~ 
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TABLE 4.9.1.8-2.-Municipal General Fund Revenues in Tri-County Region (Fiscal Year 1995) 

LOS ALAMOS 
CITY OF ESPANOLA CITY OF SANTA FE REVENUE BY COUNTY 

SOURCE 
ACTUAL PERCENT' ACTUAL PERCEN'r ACTUAL PERCENT8 

Property Tax 3,001,910 

Cigarette Tax 8,547 

Franchise Tax 330,919 

Gas Tax 380,737 

Gross Receipts Tax 10,361,829 

Lodgers Tax 172,874 

Motor Vehicle Tax 200,851 

Total Taxes 14,457,667 

Fee and Charges 2,113,272 

Fines and Forfeits 99,939 

Licenses and Permits 214,319 

Misc. (Includes DOE 4,033,998 
Assistance to Los Alamos 
County) 

Total General Fund 20,919,195 
Revenue 

a Percentages may not total to 100 due to rounding. 
Source: NMFMB 19% 

14 

.04 

I 

2 

50 

I 

1 

69 

10 

.5 

I 

19 

100 

262,707 5 964,507 2 

46,811 I 136,504 .2 

177,228 3 2,018,816 3 

362,883 7 817,992 I 

3,930,810 72 46,986,752 79 

57,785 I 3,636,295 6 

84,824 2 271,618 .5 

4,923,048 90 54,832,484 92 

135,315 3 2,697,675 5 

179,373 3 265,526 .4 

58,932 I 890,065 2 

153,686 3 1,185,088 2 

5,450,354 100 59,870,838 100 

TABLE 4.9.1.8-3.-RioA"iba and Santa Fe Counties Revenues (Fiscal Year 1995) 

REVENUE BY SOURCE 

Property Taxes 

Oil, Gas and Mineral Taxes 

Gross Receipts Taxes 

Motor Vehicle Taxes 

Other Taxes, Penalties and Interest 

Licenses, Permits, Fees and Service Charges 

Miscellaneous Income 

Restricted Funds 

Total Receipts 

a Percentages may not total 100 due to rounding. 
NA =Not available 
Source: NMFMB 1996 
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RIO ARRIBA COUNTY 

$ PERCENT8 

2,504,037 22 

3,319,900 30 

663,626 6 

118,151 1 

87,300 0.8 

132,857 1 

1,306,555 12 

3,091,129 28 

11,223,555 100 

SANTA FE COUNTY 

$ PERCENT8 

9,819,861 34 

NA NA 

4,233,441 15 

289,015 1 

1,036,928 4 

1,458,675 5 

1,428,134 5 

10,822,381 37 

29,088,435 100 



DOE financial assistance payments to Los 
Alamos County and the Los Alamos School 
District are presented in Table 4.9.1.8-4. 

DOE has agreed upon a one-time buyout from 
the DOE assistance programs for $22.6 million 
(as identified in the Energy and Water 
Development Appropriations Act of 1997). The 
agreement does not cover payments made to the 
Los Alamos School District (PC 1997a). Based 
upon this agreement, DOE's assistance 
payments to Los Alamos County ended on June 
30, 1997. As ofMarch 1998, $17.6 million of 
these buyout funds have been paid to Los 
Alamos County. 

Public Schools 

New Mexico is divided into 88 school districts, 
4 of which are predominantly within the Tri
County area. The State Equalization Guarantee 
Distribution accounts for over 90 percent of 
operational revenue received by New Mexico's 
public schools (NMDE 1995a). Information 
regarding school district operations for the 
school districts within the Tri-County region is 
presented in Table 4.9.1.8-5. 

The Los Alamos School District receives 
36 percent of its funding from the federal 
government, over 56 percent from the State 
Equalization Guarantee Distribution, and 
6.5 percent from local sources such as the 
property tax levy and surplus school space 
rental (PC 1995b ). The district receives direct, 
formula-based funding from DOE in lieu of 

Affected Environment 

property taxes on nontaxable federal property in 
the district. The district also receives Public 
Law (PL) 874 funding in lieu of property taxes 
for children residing on federal land or having 
parents employed on federal property (PL 874). 
The total school budget for fiscal year 1997 is 
projected to be $24.5 million. 

PL 874 funding for Los Alamos public schools 
will run through fiscal year 1998 (PL 874). The 
school district is not eligible for many of the 
federal programs that assist schools and 
students, because the majority of its student 
body is not low income. The school district is at 
the legal limit in its ability to raise local taxes for 
operational funds. 

In the Los Alamos School District, enrollment 
increased 6. 5 percent during the period of 1990 
through 1995. However, enrollment for the 
1996-1997 school yearis projected to decrease 
1.2 percent. The district owns four surplus 
school facilities: one it leases to DOE and the 
University of New Mexico at Los Alamos, and 
three it leases to LANL and LANL contractors. 
These four facilities could potentially 
accommodate approximately 1,275 students. 
Capacities differ at each school now in use, but 
as a whole, schools currently in use could 
accommodate approximately 1,560 more 
students in the coming years (PC 199Sb and 
PC 1996n). 

Enrollment at the Espanola Public School 
District has remained relatively stable over the 
past 5 years. Full-time equivalent enrollment 

TABLE 4.9.1.8-4.-DOE Payments to Los Alamos County (Fiscal Year 1997) 

RECIPIENT DOE DOLLARS 
TOTAL BUDGET 

DOE PERCENT OF TOTAL 
DOLLARS 

County Fire Department 8,349,934 8,625,965 97 

County General Fund 2,600,000 19,956,702 13 

School District 8,700,000 24,500,000 36 

Total 19,649,934 53,082,667 37 

Source: PC 1996n 
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TABLE 4.9.1.8-5.-Public School Statistics in the LANL Region (1995-1996 School Year) 

PER STUDENT 
STUDENT lEA CHERI 

DISTRICT 
ENROLLMEN'r 

1EACHERS8 

STUDENT RATIO 
OPERATIONAL 

Los Alamos 3,606 

Santa Fe 12,789.5 

Espanola 5,130.0 

Pojoaque 1,852.5 

State Average 

a These are full-time equivalent figures. 
Source: NMDE 1995b 

253.8 

706.1 

283.5 

103.5 

for the 1996-1997 school year is projected to 
increase 0.6 percent. The district has the 
capacity to accommodate approximately 150 
more students in the schools outside of the city 
of Espanola proper and 225 more students 
within Espanola. The district is planning to 
build a middle school in the next 5 to 10 years 
that will accommodate approximately 800 
students (PC 1996o). 

Enrollment in the Santa Fe Public School 
District from 1990 to the 1995-1996 school 
year has increased 4.1 percent. Full-time 
equivalent enrollment for the 1996-1997 school 
year is projected to increase 0.2 percent 
(PC 1995f). 

At the Pojoaque Public School District from 
1990 to the 1995-1996 school year, enrollment 
has increased 4.4 percent. Full-time equivalent 
enrollment for the 1996-1997 school year is 
projected to increase by 0.2 percent. The district 
is currently recruiting students from other 
districts to attend classes in Pojoaque 
(PC 1995f). 

Housing 

The 1990 housing statistics for the Tri-County 
region are presented in Table 4.9.1.8-6. In Los 
Alamos, between 1990 and the end of 1996, 
building permits were issued for 256 single
family units and a single rental property with 36 
units. This brought the total housing inventory 
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1:14.2 $6,640 

1:18.1 $3,665 

1:18.1 $3,986 

1:17.9 $4,011 

1:17.0 $4,009 

to 7,857 units, representing a 3.9 percent 
increase since 1990 (DOC 1990a). For 
information on land use in Los Alamos County, 
see section 4.1, Land Resources. 

The American Chamber of Commerce 
Researchers Association estimated that housing 
costs for a middle-management household in 
Los Alamos were 47 percent above the national 
average during the third quarter of 1995 
(LAEDC 1995). The median home price in 
Santa Fe was $179,000 in the first quarter of 
199 5, down from $181,062 in the first quarter of 
1994. From the first quarter of 1993 to the first 
quarter of 1995, the number of active listings in 
Santa Fe County and Espanola increased from 
947 to 1,305 (PC 1996j). 

Health Services 

Three hospitals serve the Tri-County region: 
Los Alamos Medical Center, Espanola Hospital, 
and St. Vincent Hospital in Santa Fe. These 
hospitals have a licensed bed capacity of 53, 81, 
and 268, respectively. St. Vincent Hospital is 
the second-busiest in the state and houses the 
only trauma center in the area (Ortiz 1995). The 
number of bed-days is a measure of the number 
of licensed beds at a hospital multiplied by the 
number of days in a year. If bed-days are 
compared to the number of people discharged at 
each hospital times the average number of days 
they stayed, the following use characteristics at 
each hospital are derived: Los Alamos, 
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TABLE 4.9.1.8-6.-Regional Housing Summary for the Tri-County Region (1990) 

LOS ALAMOS COUNTY 

NUMBER 

Total Housing Units 

Occupied 

Owner-Occupied 

Renter Occupied 

Vacant 

For Sale Only 

For Rent 

Other 

Median Home Value 

Median Contract Rent 

NA =Not available 
a May not total 100 due to rounding 
Source: DOC 1990a 

7,565 

7,213 

5,367 

1,846 

352 

42 

101 

209 

$125,100 

$403 

PERCENTa 

100 

95 

75 

24 

5 

12 

29 

59 

NA 
NA 

26 percent bed-days used; Espanola, 32 percent 
bed-days used; and Santa Fe, 51 percent bed
days used. It appears that each hospital as a unit 
has the capacity to accommodate more patients; 
however, figures may differ for each section of 
hospital activity (PC 1995g). 

The Los Alamos Medical Center and St. 
Vincent Hospital have signed agreements with 
DOE to provide facilities for treating patients 
from LANL in the event of an emergency or any 
type of accident that involves the release of 
radioactive materials and subsequent 
contamination of individuals. DOE has agreed 
to educate hospital personnel and provide 
contamination control supplies and equipment 
for use at the hospitals. The current agreements 
are reviewed annually (DOE 1994a and 
DOE 1994b). 

Police Protection 

The Los Alamos County Police Department has 
39 officers and 4 detention staff with an 
approved fiscal year 1997 budget of 
$3.7 million. The police department responds 
to approximately 1,700 service calls monthly 

RIO ARRIBA COUNTY SANTA FE COUNTY 

NUMBER PERCENTa NUMBER PERCEN'r 

14,357 100 41,464 100 

11,461 80 37,840 91 

9,218 80 25,621 68 

2,243 20 12,219 32 

2,896 20 3,624 9 

128 4 354 10 

326 11 927 26 

2,442 84 2,343 65 

$57,900 NA $103,300 NA 
$189 NA $422 NA 

and is involved in various community programs. 
The ratio of commissioned police officers in 
Los Alamos County was 2.14 officers per 1, 000 
of population in January 1997. This is a higher 
level of police manpower than in Albuquerque 
(2.10) or Santa Fe (2.02) (Kirk 1995). 

Fire Protection 

The Los Alamos County Fire Department 
facilities and equipment are owned by DOE and 
operated through contract by Los Alamos 
County (fire department personnel are county 
employees). The fire department provides fire 
suppression, medical/rescue, wildland fire 
suppression and fire prevention services to both 
LANL and the Los Alamos County community. 
There are five continuously manned fire stations 
located on government property, including two 
at LANL, and a training facility at the Fire 
Department headquarters. An additional 
reserve station and training facility on DP Road 
may dispatch fire fighters when it is occupied. 

Because of the potential severity of the 
consequences of a LANL emergency, the fire 
department has been specially trained to 
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respond to a variety of incidents. Fire losses at 
LANL are reported as being far below industry 
expectations (BH&A 1995). 

4.9.2 LANL Infrastructure and 
Central Services 

LANL has about 8 million square feet 
(743,224 square meters) of structural space. 
Approximately 7.3 million square feet 
(678,192 square meters) of this total exist in 
1,835 buildings, and about 0.7 million square 
feet (65,032 square meters) exist in 208 other 
structures such as meteorological towers, 
manhole covers, and small storage sheds. 
Approximately 30 percent of these buildings 
and structures are over 40 years old, and about 
80 percent are over 20 years old. This means 
most structures are at the age where major 
building systems begin to fail and maintenance 
and operating costs increase. 

According to the LANL's Needs and 
Institutional Plan (fiscal year 1997 to fiscal year 
2002), administration occupies 25 percent of 
LANL space, and storage and services including 
power facilities occupy approximately 
23 percent. Thus, central services and 
infrastructure .account for almost half of 
LANL' s structural space. These activities 
include: 

• 

• 

• 

Administrative/Technical 
Services-facilities used for support 
functions that include the Director's Office 
Business, Human Resources, Facilities, 
Security and Safeguards Division, 
Environment, Safety and Health Division, 
and communications. 

' 

Public/Corporate Interface-facilities, 
both restricted and unrestricted, that allow 
public and corporate access and use. These 
include such facilities as the Oppenheimer 
Building, Bradbury Museum, and special 
research centers. 
Physical Support and Infrastructure
facilities used for physical support of other 
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LANL facilities. These include 
warehouses, general storage, utilities, and 
wastewater treatment. 

The other 52 percent ofLANL space is occupied 
by a wide variety of laboratories, fabrication 
facilities, production and testing facilities, and 
other structures dedicated to research and 
development. 

4.9.2.1 Utilities 

Ownership and distribution of utility services 
are split between DOE and Los Alamos County. 
DOE owns and distributes most utility services 
to LANL facilities, and the county provides 
these services to the communities of White 
Rock and Los Alamos. DOE also owns and 
maintains several main lines for electrical 

' natural gas, and water distribution located 
throughout the town's residential areas. The 
County Department ofPublic Utilities taps into 
these main lines at a number of locations and 
owns and maintains the final distribution 
systems. 

Utility systems at LANL include electrical 
service, natural gas, steam, water, sanitary 
wastewater, and refuse. Electrical service 
includes DOE ownership of a liS-kilovolt 
power transmission line from the Norton 
substation, a steam/power plant at TA-3 used 
on a as-needed basis. Secondary power consists 
of approximately 34 miles of 13 .2-kilovolt 
distribution lines connecting to the input side of 
low-voltage transformers at LANL facilities. 
The natural gas system includes a DOE-owned 
high-pressure main and distribution system to 
Los Alamos County and pressure reducing 
stations at LANL buildings. Steam systems 
include generation and distribution at TA-3 and 
TA-21. The water system includes supply 
wells, water chlorination, pumping stations, 
storage tanks, and distribution systems. Sanitary 
wastewater systems include septic tanks and a 
new centralized sanitary wastewater collection 
system and treatment plant. Refuse collection 



and disposal is handled by the Support Services 
Subcontractor and combined with refuse from 
Los Alamos County in a DOE-owned, Los 
Alamos County managed landfill. 

Gas 

Los Alamos County purchases natural gas from 
Meridian Oil Company in the San Juan Basin of 
northwestern New Mexico. DOE 
independently purchases gas through a 
DOE-DoD Federal Defense Fuels Procurement. 
DOE currently owns the main gas supply line to 
Los Alamos and customers in Espanola, Taos, 
and Red River areas (PNM 1996). DOE has 
agreed to sell this line to Public Service 
Company of New Mexico (PNM). 
Figure 4.9.2.1-1 reflects the existing natural 
gas lines and distribution system in the region 
nearLANL. 

The county and LANL both have delivery 
points where gas is monitored and measured. In 
1994, the county used approximately 946,00~ 
decatherms of gas compared to the 1.682 x 10 
decatherms used by LANL (DOE 1995f and 
JCUS 1996). About 80 percent of the gas used 
by LANL was used for heating (both steam and 
hot air). The remainder was used for electrical 
generation. The electrical generation was used 
to fill the difference between peak loads and the 
electric contractual import rights. 

An increased demand for electricity could be 
accommodated by modifying (e.g., increasing 
the capacity) the electric power transmission 
system or by burning natural gas to generate 
additional electric power. Portions of the 
existing gas distribution system are 47 years 
old, and will require modification and upgrades 
in the future to support the latter option. For 
example, a second full-capacity border station 
and an upgrade to the existing 4-inch 
(10-centimeter) gas line on East Jemez Road 
would be needed. There is only one full
capacity border station at present on the 
distribution system. 

Affected Environment 

As shown in Table 4.9.2.1-1, LANL burns 
natural gas to generate steam to heat buildings at 
three technical areas (TA-3, TA-16, and 
TA-21). The use of gas to produce steam 
remained relatively constant over the 5 years 
from 1991 to 1995. Peak use occurred in 1993 
when the TA-3 steam/power plant used about 
775,000 decatherms of gas to generate steam 
and about 412,000 decatherms of gas to 
generate electricity. The low-pressure steam is 
supplied to the TA-3 district heating system and 
the electricity is routed into the power grid. The 
TA-3 steam distribution system has about 
5.3 miles (8.5 kilometers) of steam supply and 
condensate return lines. Most of the condensate 
return lines are old and corroded, resulting in the 
loss of up to 20 million gallons per year 
(7.5708 x 107 liters per year) of treated 
condensate. In addition, operation and 
maintenance costs for the district heating 
system (supplying steam heat) are three to four 
times that of natural gas at about $5 million per 
year. Without upgrades, these costs will 
increase dramatically. 

The gas use at the TA-16 and TA-21 steam 
plants is smaller than that at the TA-3 power 
plant. In addition, the TA-16 district heating 
system has been replaced by small natural-gas
fired distributed heaters and boilers under a 
shared savings contract by JCI. Using 1993 
data, gas consumption at the old TA-16 steam 
plant was about 336,500 decatherms, and gas 
consumption at the TA-21 steam plant was 
81,500 decatherms. 

Electricity 

In the year 1985, DOE and Los Alamos County 
formally agreed to pool their electrical 
generating and transmission resources and to 
share bulk power costs based on usage. The 
Electric Resource Pool (the Pool) currently 
provides bulk electricity to LANL and 
customers within the communities of White 
Rock and Los Alamos, as well as BNM. Pool 
resources currently provide 72 to 94 megawatts 
(contractually limited to 72 megawatts during 
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TABLE 4.9.2.1-1.-Gas Consumption (Decatherms) atLANL (Fiscal Years 1991 to 1995) 

FY 1991 FY 1992 

TotalLANL 1,480,789 1,833,318 
Consumption 

Total Used for 64,891 447,427 
Electric 
Production 

Total Used for 1,415,898 1,385,891 
Heat Production 

TA-3 Steam 471,631 387,421 
Production 

TA-16 Steam 252,916 282,206 
Production 

TA-21 Steam 78,621 74,673 
Production 

Total Steam 803,168 744,300 
Production 

Source: Rea 1997 

winter months, when El Vado and Abiquiu 
hydroelectric output is negligible, and to about 
94 megawatts during the spring and early 
summer months) from a number of 
hydroelectric, coal, and natural gas power 
generators throughout the western U.S. Excess 
power is sold by the Pool to other area power 
utilities. Power delivered to the Pool is limited 
by the two existing regional liS-kilovolt 
transmission lines owned by PNM and Plains 
Electric Generation and Transmission 
Cooperative. The two liS-kilovolt electric 
power transmission lines come to the 
Bernalillo-Algodones substation near 
Albuquerque and the Norton substation near 
White Rock. Many northern New Mexico 
communities, including Santa Fe and Espanola, 
also receive power from these substations 
(PNM nd). Figure 4.9.2.1-2 reflects the current 
electrical power distribution system in the 
LANL area. On-site electric generating 
capacity for the Pool is limited to the existing 
TA-3 steam/power plant, which has an 
operating capacity of 12 megawatts in the 
summer and IS megawatts in the winter 
(LANL 1997 d). 

FY 1993 FY 1994 FY 1995 

1,843,936 1,682,180 1,520,358 

411,822 242,792 111,908 

1,432,113 1,439,388 1,408,450 

774,750 719,769 583,229 

336,543 314,430 328,332 

81,510 60,613 65,026 

1,192,803 1,094,812 976,587 

Table 4.9.2.1-2 and Table 4.9.2.1-3 show peak 
demand and annual use of electricity for fiscal 
years 1991 to 199S. Usage by LANL ranged 
from about 3S2,000 megawatt-hours (fiscal year 
1994) to about 382,000 megawatt-hours (fiscal 
year 1992). Most of this fluctuation was a result 
of power consumption by LANSCE. Peak 
demand declined from about 76,000 kilowatts in 
fiscal year 1991 to about 66,000 kilowatts in 
fiscal year 199S. Again, this reduction is 
attributable to the decline in power demand at 
LANSCE. 

The existing electric transmission system has 
been evaluated and found to be deficient in a 
study conducted by technical representatives of 
PNM, Plains Electric, and the Pool. An 
operating plan for improved load monitoring, 
equipment upgrades and optimization of some 
available power sources has been discussed. 
The plan, if implemented, would be intended to 
minimize exposure to complete loss of service 
(LM&A 1994). 

Historically, off-site power system failures have 
disrupted operations in LANL facilities. 
Therefore, all facilities that require safe 
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FIGURE 4.9.2.1-2.-Los Alamos Area Electrical Power Distribution System. 

4-180 



Affected Environment 

TABLE 4.9.2.1-2.-Electric Peak Coincidental Demand (Kilowatt) (Fiscal Years 1991 to 1995) 

FISCAL LANLBASE LANSCE LANLTOTAL 
COUNTY 

POOL TOTAL 
YEAR TOTAL8 

1991 43,452 32,325 75,777 11,471 87,248 

1992 39,637 33,707 73,344 12,426 85,770 

1993 40,845 26,689 67,534 12,836 80,370 

1994 38,354 27,617 65,971 11,381 77,352 

1995 41,736 24,066 65,802 14,122 79,924 

Source: Rea 1997 
a Includes communities of Los Alamos, White Rock, and Bandelier National Monument 

TABLE 4.9.2.1-3.-Electric Consumption (Megawatthour) (Fiscal Years 1991 to 1995) 

FISCAL 
LANLBASE LANSCE LANLTOTAL 

COUNTY 
POOL TOTAL 

YEAR TOTAL8 

1991 282,994 89,219 372,213 86,873 459,086 

1992 279,208 102,579 381,787 87,709 469,496 

1993 277,005 89,889 366,894 89,826 456,720 

1994 272,518 79,950 352,468 92,065 444,533 

1995 276,292 95,853 372,145 93,546 465,691 

Source: Rea 1997 
a Includes communities ofLos Alamos, White Rock, and Bandelier National Monument. 

shutdown capability for power outages are 
equipped with emergency generators to assure 
these needs are met. This includes nuclear 
facilities such as TA-55 and CMR, which 
require uninterrupted power for critical 
ventilation, control systems, and lighting. 

The TA-3 steam/power plant currently provides 
the additional electric power needed to meet 
peak load demands when demand exceeds the 
allowable supply, delivered by two 115-kilovolt 
transmission lines. When electric power 
generation is required, steam generation is 
increased (additional gas is burned), and the 
extra steam is routed to three steam turbines for 
power generation. Typically, this occurs for 
only a few months out of the year when 
LANSCE is fully operational. Loss of power 
from the regional electric distribution system 
results in system isolation where the TA-3 
steam/power plant is the only source of 
sufficient capacity to prevent a total blackout. 

The TA-3 steam/power plant is over 40 years 
old, and various upgrades of the steam turbine 
generators, battery banks, circuit breakers, 
metering, and power generation controls are 
needed. In addition, though the steam/power 
plant has a design capacity of20 megawatts, the 
existing cooling system (composed of low
pressure steam condensers, pumps, valves and 
piping) limits the generating capacity to 
14 megawatts. 

The maJonty of LANL's 120-mile 
(200-kilometer) 115/13.8-kilovolt transformers, 
switchgear, and 13.8-kilovolt overhead 
electrical distribution system are past or nearing 
the end of their design life. Backup and 
replacement transformers and their ancillary 
equipment are needed to increase system 
reliability because of the increasing likelihood 
of component failure and the fact that many 
components are no longer readily available. 
Most ofLANL's 480/277-volt and 208/120-volt 
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systems would fall below industry reliability 
standards if used to supply additional power. In 
addition, the TA-3 substation requires an 
additional thyristor switched capacitor to 
maintain system stability during lightening 
storms. Finally, about 18.6 miles 
(30 kilometers) of 40-year-old underground 
cables and 13 .8-kilovolt switchgear will require 
replacement within the next 10 years. 

Water 

DOE currently supplies potable water to all of 
the county, LANL, and BNM, and supplies 
some nonpotable water to LANL for industrial 
use. DOE has rights to withdraw 5,541.3 acre 
feet or about 1,806 million gallons 
(6,830 million liters) of water per year from the 
main aquifer. In addition, DOE obtained the 
right to purchase 1,200 acre feet or about 391 
million gallons (1.48 billion liters) of water per 
year from the San Juan-Chama Transmountain 
Diversion Project in 1976. Although these San 
Juan-Chama water rights exist, no delivery 
system is in place, and DOE has no plans at this 
time to exercise this right (PC 1996c ). 

Potable water is obtained from deep wells 
located in three well fields (Gauje, Otowi, and 
Pajarito). This water is pumped into production 
lines, and booster pump stations lift this water to 
reservoir storage tanks for distribution. 
Figure 4.9.2.1-3 shows the existing water 
distribution system in the area near LANL. The 
entire water supply is disinfected with chlorine 
prior to distribution. DOE potable water 
production system consists of 14 deep wells, 
153 miles (246 kilometers) of main distribution 
lines, pump stations, storage tanks, and 
9 chlorination stations. DOE is currently 
negotiating with Los Alamos County for 
possible transfer of most of this system to 
county ownership. Los Alamos County already 
owns and maintains the distribution system for 
the communities of Los Alamos and White 
Rock (PC 1996e ). 
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Portions of the LANL water system have been 
in place for about 50 years, including pressure 
reducing valves, block valves, hydrants, and 
8,400 feet (2,600 meters) of transite asbestos 
fiber piping. In addition, another 30 miles 
(48 kilometers) of distribution piping is near 
the end of its useful life and needs replacement. 

During fiscal year 1994, DOE withdrew 
1,450 million gallons (5,490 million liters) 
from the aquifer. The county used about 
66 percent of this total or about 958 million 
gallons (3.6 billion liters) (Westervelt 1995 and 
LAC 1995). The National Park Service used 
about 5 million gallons (19 million liters) for 
Bandelier, Tsankawi and Ponderosa Camp 
Grounds (LANL nd), and the remainder, 
approximately 487 million gallons 
(1,843 million liters), was used by LANL. (For 
more information on the potable water supply 
and quality see section 4.3.2, Groundwater 
Resources.) 

Nonpotable water is supplied to the TA-16 
steam plant from the Water Canyon Gallery. 
This system consists of about 1 mile 
(1.6 kilometers) of water line and a catchment 
basin improvement to a spring. In 1994, this 
gallery produced about 12 million gallons 
(45 million liters) of water. 

4.9.2.2 Safeguards and Security 

Safeguards and security operations are 
conducted at LANL to provide protection of 
national security interests, proprietary 
information, personnel, property and the general 
public. Items needing physical protection 
include special nuclear material (SNM), vital 
equipment, sensitive information, property, and 
facilities. Physical protection strategies are 
based on a graded approach utilizing threat 
analysis, risk assessments, and cost benefit 
analysis. 

The Safeguards and Security Management 
Program provides support to LANL operations 
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and includes the issuing and use of DOE 
identification badges with clearance levels and 
special access authorizations as well as physical 
security, including protective forces and 
electronic systems, nuclear material control and 
accountability, property protection, personnel 
security assurance, computing and 
communications, and personnel/information 
security. Some elements of this program were 
the subject of public interest during the SWEIS 
public scoping meetings; due to this interest, 
information security, material security, and the 
role of the protective force are explained further 
below. 

Information Security 

Some information at LANL is classified and 
requires protection because of national security 
interests. Information generated and received is 
reviewed to determine the proper level of 
classification, the extent to which the 
information may be disseminated, and the 
extent to which the information must be 
protected. Safes and vaults are used to protect 
sensitive, classified, or proprietary information. 
Persons wishing to use this information must 
have the appropriate level of DOE security 
clearance and a legitimate need for access to the 
information (referred to as "need to know"). 
Personal information about salaries, 
performance evaluations, and medical 
conditions, including radiation exposures, are 
also protected in accordance with laws intended 
to protect the privacy of individuals. 

Material Security 

At all DOE sites, including LANL, nuclear 
materials are controlled by a materials control 
and accountability program to deter, prevent, 
detect, and respond to unauthorized use, 
possession, or sabotage of these materials by 
employees or the public. This system provides: 

• Real-time tracking of nuclear material 
movements 
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• A database for tracking inventories and 
providing transaction audit trails (including 
records of material movement internal to 
LANL and between LANL and other sites) 

• Early detection of inventory inconsistencies 
(e.g., the form, location, and quantity of 
material) 

• A variety of material measurement 
capabilities, including a formal program to 
monitor the performance of measurement 
equipment and to ensure measurement 
equipment is operating effectively 

Access controls, materials surveillance 
procedures and physical containment (alarms, 
barriers, and guards) are determined based on 
the quantity and form of the material. Employee 
background checks and human reliability 
programs are used to screen personnel who have 
access to these nuclear materials. In addition, 
LANL organizations that have and use nuclear 
materials are required to maintain records of 
quantities and locations of these materials and 
provide for their safe storage. 

Guard Force 

LANL maintains a guard force through the 
services of PTLA. PTLA provides patrols of 
LANL properties, protection and escort for 
dignitaries, on-site demonstration containment, 
traffic and hazardous materials spill support in 
emergencies, and general plant security 
services. PTLA coordinates its activities with 
other DOE, local, state, and federal law 
enforcement offices as appropriate. 

In cases where criminal activity has occurred 
(e.g., theft or vandalism), LANL contacts the 
appropriate law enforcement agency (in most 
cases it is the Los Alamos County Police 
Department, see section 4.9.1.8 for additional 
information). When appropriate, LANL also 
notifies the Federal Bureau of Investigation and 
the DOE Inspector General. 



4.9.2.3 Fire Protection 

LANL's fire protection program ensures that 
personnel and property are adequately protected 
against fire or related incidents, as described in 
section 4.6.3.3. 

4.9.3 Waste Management 

4.9.3.1 Wastewater Treatment and 
Effluent Reduction 

LANL has three primary sources of wastewater: 
sanitary liquid wastes, HE-contaminated liquid 
wastes, and industrial effluent. 

Sanitary Liquid Wastes 

Sanitary liquid wastes are delivered by 
dedicated pipelines to the SWSC plant at 
TA-46. The plant has a design capacity of 
600,000 gallons (2.27 million liters) per day, 
and in 1995 processed a maximum of about 
400,000 gallons (1.5 million liters) per day 
(PC 19961). Some septic tank pumpings are 
delivered periodically to the plant for treatment 
via tanker truck. Sanitary waste is treated by an 
aerobic digestion process (i.e., a digestion 
process which utilizes living organisms in the 
presence of oxygen). After treatment, the liquid 
from this process is recycled to the TA:-3 power 
plant for use in cooling towers or is discharged 
to Sandia Canyon adjacent to the power plant 
under an NPDES permit and groundwater 
discharge plan. Under normal operating 
conditions, the solids from this process are dried 
in beds at the SWSC plant and are applied as 
fertilizer as authorized by the existing NPDES 
permit. 

According to the LANL Utilities and 
Infrastructure Group, the TA-3 sewer lines 
between Paj arito Road and Diamond Drive and 
between Diamond Drive and the SWSC 
connection are 40 years old, and the current 
capacity is 58 to 68 percent of the original 
capacity due to deterioration and infiltration. In 
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addition, the S-Site wastewater collection 
system is also 40 years old and repair or 
replacement of 12,000 feet (3,600 meters) of 
this line is also needed. 

In addition to the SWSC, there are also 36 
approved septic systems still in use at facilities 
located in 16 TAs (PC 19961). 

Separate from the LANL sanitary waste 
treatment system, Los Alamos County sanitary 
waste is processed at two separate facilities. 
The Bayo Canyon facility processes sewage 
from the Los Alamos townsite and the DOE Los 
Alamos Area Office building. This facility has 
a design capacity of 1.37 million gallons 
(5.2 million liters) of waste per day and in 1996 
was processing approximately 0.9 million 
gallons (3.4 million liters) per day. The White 
Rock sewage treatment facility processes 
sewage from the White Rock community and 
has a design capacity of 0.82 million gallons 
(3.1 million liters) per day. In 1996, the facility 
processed about 0.5 million gallons (1.9 million 
liters) per day (PC 19961). 

High Explosives Contaminated Liquid 
Wastes 

Wastewater contaminated with high explosives 
(HE wastewater) is generated at LANL. DOE is 
currently installing the equipment necessary to 
filter and recycle this HE wastewater. These 
actions are being taken to improve wastewater 
management from HE research and 
development and meet current and new 
regulatory standards for wastewater discharge. 
In addition to the new equipment, existing 
equipment is being modified by replacing 
water-sealed vacuum pumps and wet HE 
collection systems with systems that do not use 
water. When these modifications are 
completed, they are expected to reduce the 
amount of water used in HE processing 
(currently about 130,500 gallons 
[493,995 liters] per year) by approximately 
99 percent. 
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To process the HE wastewater, solvents will be 
extracted at the existing processing facility 
(TA-16). Then, the HE wastewater will be 
filtered and recycled using the new equipment 
Qocated in an adjacent facility); HE wastewater 
will be trucked, as needed, to the HE 
Wastewater Treatment Facility (HEWTF). The 
HEWTF further treats the wastewater through 
filtering and then discharges to an NPDES
permitted outfall. The reader is referred to 
DOE-EA-1100 for a detailed description of the 
wastewater treatment system upgrade and 
impacts associated with its installation and use 
(DOE 1995c). 

Sources of non-HE industrial wastewater are 
being eliminated from the HE processing areas. 
Outfall piping is being decontaminated (the HE 
removed), and stormwater will be allowed to 
discharge through these decontaminated pipes. 

Industrial Effluent 

DOE has decided to eliminate the effiuent from 
several industrial outfalls at LANL to comply 
with new regulatory requirements and the 
discharge limitations specified in LANL' s 
NPDES permit (section 4.3.1.3). The reader is 
referred to DOEIEA-1156 for a detailed 
description of the activities being undertaken 
and for an evaluation of consequences 
(DOE 1996a). Information regarding these 
effiuents and their relationship to wetlands in 
the area is discussed in sections 4.3 and 4.5. 

4.9.3.2 Solid Waste 

Both LANL and Los Alamos County use the 
same county landfill located on DOE property. 
The Espanola area solid waste disposal site has 
been closed. Los Alamos has also contracted 
with Espanola to receive selected waste from 
that community. The Los Alamos landfill 
received about 22,013 tons (20 million 
kilograms) of solid waste from all sources 
during the period of July 1995 through June 
1996, with LANL contributing about 
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22 percent, the city of Espanola contributing 
about 32 percent, and Los Alamos County 
contributing about 46 percent of the solid waste. 
At the current rate of input, the anticipated life 
of the landfill is estimated to be about 18 years 
(Zimmerman 1996). 

4.9.3.3 Radioactive and Hazardous 
Waste 

LANL generates radioactive and hazardous 
waste as a result of operations, as well as 
maintenance and construction activities. 
Annual waste generation rates have varied due 
to the level of operations at the various facilities, 
suspension of operations at various times in 
these facilities, construction activities, changes 
in the types of operations, and implementation 
of waste minimization initiatives. Waste 
generation across the key facilities was 
examined from 1990 through 1995; those years 
during this period that had atypical interruptions 
or operations were ignored, and the remaining 
years were used to establish an average waste 
generation rate for use as the "baseline" 
generation rate. Waste generation rates for the 
non-key facilities were averaged for the period 
from 1990 through 1995 for use as baseline for 
these facilities. Table 4.9 .3 .3-1 shows the range 
of waste generation rates over these periods by 
facility and the "baseline" generation rates used 
for the purposes of waste projections. (The 
baseline used for each waste type, by facility, is 
identified in the tables presented in section 3.6.) 

Radioactive liquid waste generation is not 
measured at all facilities; therefore, the amounts 
received historically at T A-50 
(section 2.2.2.14) were examined. These 
influents indicated a waste generation range of 
between 16.5 and 21.9 million liters per year, 
with an index of 20 million liters per year. 

In addition to the waste generation rates 
presented in this section, LANL has a backlog 
of previously generated waste that is being 
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TABLE 4.9.3.3-1.-Historical Waste Generation Ranges and Annual Baseline0 Generation Rates at LANL 
(1990 Through 1995) 

-- - - --· -··- --- - -

CHEMICAL LOW LEVEL MIXED LOW LEVEL lRANSURANIC MIXED lRANSURANIC 

TECHNICAL 
WASTEb WASTE WASTE WASTE WASTE 

FACILITY 
AREAS (kilograms) (cubic meters) (cubic meters) (cubic meters) (cubic meters) 

RANGE BASELINE RANGE BASELINE RANGE BASELINE RANGE BASELINE RANGE BASELINE 

Plutonium Facility TA-SS 2,363- 4,200 308- 590 2-39 11 29-88 84 2-30 25 
Complexc 8,685 630 

Tritium Facilities TA-16and 21 119- 1,100 20.06- 40 0.7-6.27 2 NA NA NA NA 
3,713 64.04 

Chemical and TA-3 1,818- 4,760 243- 781 1.0- 11.2 5.1 0.2- 14.9 2.2- 13.3 6.5 
Metallurgy Research 6,488 1,453 51.0 
Building 

Pajarito Site TA-18 361- 2,000 11- 218 71 0-3.72 0.75 NA NA NA NA 
4,856 

Sigma Complex TA-3 2,626- 2,800 118- 220 0.0-14.2 1 NA NA NA NA 
7,517 640 

Materials Science TA-3 0-298 300 0 0 0-1 0 NA NA NA NA 
Laboratory (MSL)d 

Target Fabrication TA-35 748- 1,900 0.0- s 0.0-0.17 0.2 NA NA NA NA 
Facility 4,171 11.9 

Machine Shops TA-3 21,771 - 23,700 17- 20 0.06- 10.25 3.3 NA NA NA NA 
107,641 150 

High Explosive TA-8, TA-9, 10,676- 9,200 0-44 6 0.0-17.2 0.2 NA NA NA NA 
1 Processing Facilities TA-11, 105,285 

I TA-16, TA-28 
and TA-37 

High Explosive Testing TA-14, 15,36, 3,221- 23,900 45- 110 80 0.0-0.2 0.1 NA NA NA NA 
Facilities 39,40 68,497 

Los Alamos Neutron TA-53 2,368- 16,600 51- 100 0.3-7.7 le NA NA NA NA 
Science Center 27,557 468 

Health Research TA-43 4557- 4,900 7.99- 23 O.Dl - 2.73 0.42 NA NA NA NA 
Laboratory CHRLl 15,250 85.7 

Radiochemistry TA-48 542- 2,000 97- 150 0.07- 17.0 2 NA NA NA NA 
Laboratory 12,573 903 
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TABLE 4.9.3.3-1.-Historical Waste Generation Ranges and Annual Baseline'~ Generation Rates at LANL 
(1990 Through 1995)-Continued 

------- ··- --- - --·-· --- --- -- -- - - - - --

CHEMICAL LOW LEVEL MIXED LOW LEVEL 'IRANSURANIC MIXED 'IRANSURANIC 

TECHNICAL 
WASTEb WASTE WASTE WASTE WASTE 

FACILITY 
AREAS (kilograms) (cubic meters) (cubic meters) (cubic meters) (cubic meters) 

RANGE BASELINE RANGE BASELINE RANGE BASELINE RANGE BASELINE RANGE BASELINE 

Radioactive Liquid TA-50 and 21 92- 2,200 120- 150 8-68 38 0- 11 3 0 0 
Waste Treatment 4,400 180 
Facilityg 

Solid, Radioactive and TA-54 and 50 18,000- 110,000 28- 88 1-65 3 0-33 27 0 0 
Chemical Waste 160,000 150 
Treatment, Storage, and 
LLW Disposal 
Facilitiesg 

Non-Key Facilities 375,000- 651,000 173- 520 1.1-117 30 0 0 
1,062,00 1,416 

0 

Grand Totalh 860,600 2,840 98 129 31.5 

Source: LANL 1996b 
NA indicates that this facility did not routinely generate these types of waste. 
8 The index for waste generation for each key facility is provided in chapter 3 (section 3.7). 
b The chemical waste numbers reflect waste that exhibits a hazardous characteristic (ignitability, corrosivity, reactivity, or toxicity); is listed as a hazardous waste by EPA, is a mixture of listed hazardous 

waste and solid waste; or is a secondary waste associated with the treatment, storage, or disposal of a hazardous waste. This includes waste that is subject to regulation under RCRA, as well as PCB 
waste and asbestos waste regulated under the Toxic Substances Control Act (TSCA). This waste type also includes biomedical waste. 

c The TA-.5.5 TRU and mixed TRU index was established as 1988 through 1990, because the activities during this period that generate TRU and mixed TRU waste most closely approximate the level of 
activity defmed in the No Action Alternative. Since that period, generation of these wastes has been substantially lower. The generation rates for 1988 to 1990 are included in the ranges presented for 
TRU and mixed TRU waste. 

d MSL has generated relatively low quantities of waste, and its waste generation history is not maintained on the Waste Management database. Historical generation average values were provided by the 
Waste Coordinator for this facility. 

• No index was established for low-level radioactive mixed waste (LLMW). The LLMW moratorium in the mid 1990's caused changes in operations and procedures such that no more that 1 cubic meter 
ofLLMW is expected under any of the alternatives (this is consistent with the LLMW generation from 1993 to 1995). 

fHRL generates biomedical waste, a subcategory of the chemical waste category shown in this table, and has since 1992. The HRL generated biomedical waste is from 18 kilograms to 705 kilograms. 
The index value used for biomedical waste generation is 130 kilograms. 

g These facilities provide for storage, treatment, and disposal of waste generated throughout LANL. These activities generate secondary waste, the quantities of which are reflected in this table for these 
facilities. The index for LLMW is 1994 to 1995. The index for TRU waste is 1987 to 1991. 

h The total reflected here is attributed to facility operations, and does not include the waste generated from the ER actions that have been completed from 1990 to 1995. Numbers are rounded. 
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stored at LANL. These consist of27,096 cubic 
feet (759 cubic meters) oflow-level radioactive 
mixed waste (LLMW) and 321,800 cubic feet 
(9,014 cubic meters) of transuranic (TRU) 
waste. 

Finally, LANL has historically received small 
quantities of waste (LL W or TRU) from off-site 
locations (average of about five shipments a 
year from 1991 to 1996). Typically, these are 
wastes generated by LANL activities at other 
locations (e.g., due to LANL activities at the 
Nevada Test Site); however, there have also 
been cases where LL W or TRU generated at 
DOE locations without an on-site disposal 
capability send such waste to LANL for 
disposal. (In recent years these sites have 
included the Pantex Plant in Amarillo, Texas, 
the Kansas City Plant, and DOE facilities on 
Kirtland Air Force Base in Albuquerque, New 
Mexico.) Such off-site waste shipments would 
be expected to continue in the future at about the 
same rate as has been experienced in recent 
years (5 to 10 LLW and TRU waste shipments 
per year). These shipments, although not 
specifically listed in the waste generation rates 
and waste shipments analyzed, are within the 
quantities and shipment numbers projected due 
to the conservatism in these projections and the 
relatively small amounts of off-site waste 
anticipated for shipment to LANL. 

4.9.4 Contaminated Space Within 
LANL Facilities 

The information in this section provides an 
estimate of the extstmg radioactively 
contaminated space within LANL facilities as a 
basis for comparison with the changes in 
contaminated space presented as impacts in 
chapter 5 (sections 5.1.9, 5.2.9, 5.3.9, and 
5.4. 9). The intent is to provide an understanding 
of the gross effects of the alternatives on the 
decontamination or decommissioning liability 
associated with radioactive contamination in 
LANL facilities and equipment. There is no 
existing database or information source that 
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identifies and tracks the amount of 
contaminated space at LANL; therefore, the 
estimates were generally made on the basis of 
process knowledge and "walkdowns" of the 
facilities. 

While there are no extstmg guidelines or 
regulations directly related to contaminated 
space in this context, several guidelines, 
regulations, and management practices do 
indirectly influence the amount of radioactively 
contaminated space in DOE facilities. These 
existing guidelines, regulations, and 
management practices include ALARA (the 
concept of limiting exposures to levels that are 
as low as reasonably achievable), nuclear 
materials accountability (the routine 
measurement and accounting activities to 
control and track nuclear materials throughout 
DOE [including within LANL facilities and 
operations]), maintenance practices (including 
good housekeeping practices, ease and cost of 
maintenance, and ease and cost of replacement 
or refurbishment of equipment), and nuclear 
materials management (nuclear materials 
inventory management and control). Each of 
these factors leads to minimization of 
contaminated space in facilities. 

While these pressures tend to mtmmtze the 
amount of material that contaminates LANL 
facilities and equipment as well as the total 
amount of contaminated space, it takes very 
little radioactive material to effect a substantial 
increase in the difficulty and cost associated 
with eventual clean-up actions. For this reason, 
the approach to estimating contaminated space 
was relatively conservative. In most cases, a 
room containing glovebox systems was not 
counted as contaminated space unless there was 
no better way of including that process area. In 
general, the contaminated space within 
plutonium facilities, hot cells, process 
gloveboxes, and general laboratory areas was 
estimated on a footprint (square footage) basis. 
Duct or plenum space was presented on a 
volume or linear distance basis. Table 4.9.4-1 
presents the contaminated space associated with 
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the plutonium facility at TA-55, the C.MR 
facility at TA-3, the Radiochemistry Facility at 
TA-48, the Tritium Facilities, TA-50, and 
TA-53. Pajarito Site (TA-18), TA-54, the 
Health Research Laboratory (HRL), the 
Materials Science Laboratory (MSL), the main 
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shops, Sigma, the HE processing facilities, the 
firing sites, and the Target Fabrication Facility 
at TA-35, as well as the non-key facilities, have 
little or no contaminated space, as compared to 
the facilities included in Table 4.9.4-1. 
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TABLE 4.9.4-l.-Estimated Existing Contaminated Space in LANL Facilities 

FACILITY CONTAMINATED SPACE 

TA-55 

Conveyor, Gloveboxes, Hoods, etc. 11,400 square feet (10,600 square meters) 

Contaminated Ducts 1,100 cubic feet (30 cubic meters) 

Laboratory Floor Space 59,600 square feet (5,550 square meters) 

CMRFacility, TA-3 

Conveyor, Glove boxes, Hoods, etc. 3,100 square feet (290 square meters) 

Contaminated Ducts 760 cubic feet (20 cubic meters) 

Hot Cell Floor Space 580 square feet (50 square meters) 

Laboratory Floor Space 40,320 square feet (3750 square meters) 

Radiochemistry Laboratory, TA-48 

Conveyor, Gloveboxes, Hoods, etc. 1,800 square feet (170 square meters) 

Hot Cell Floor Space 17,060 square feet (1590 square meters) 

Laboratory Floor Space 39,300 square feet (3650 square meters) 

Tritium Facilities 

Weapons Engineering Tritium Facility (WETF) 1,460 square feet (140 square meters) 
Process Room 14 

WETF Process Room 116 760 square feet (70 square meters) 

WETF Process Room 120 1,300 square feet (120 square meters) 

TA.-33 (High Pressure Tritium Laboratory in 7,500 cubic feet (210 cubic meters) of rubble (mostly cement)2 

Building 86) 

TA-21 Tritium System Test Assembly 8,000 square feet (740 square meters) 

TA.-21 Tritium Science and Fabrication 750 square feet (70 square meters) 
Facility 

TA-18, Pajarito Site < 500 square feet (47 square meters) 

TA-50, RLWTF 37,000 square feet (3440 square meters )b 

TA-53c 

Area A 178,000 cubic feet (4,980 cubic meters) 

A-East Beam Stop 27,600 cubic feet (770 cubic meters) 

Target Areas 5 and 6 9,000 cubic feet (250 cubic meters) 

LinesBandC 100 cubic feet (3 cubic meters) 

Lead Shielding 350 tons oflead shielding 

Weapons Neutron Research and Proton Storage Unknownd 
Ring 

a This facility is being decommissioned, and the estimate made is for the concrete rubble that is projected to be generated for disposal from clean-up 
efforts. 

b This facility processes liquid radioactive waste and includes large process areas, tanks, and a glovebox. Even though the entire facility is not 
contaminated, no method of estimated contaminated space for this facility was devised; the facility footprint is presented here. 

c Contaminated space in these areas is typically materials in the target areas, which are best represented by material volumes. 
d At the time these data were prepared, the Weapons Neutron Research and Proton Storage Ring were not available for experiments; it is not 

expected that experiments in these areas would result in large quantities of contaminated space/materials (as compared to the amounts noted for the 
other TA-53 facilities). 

Source: Barr 1996 
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4.10 TRANSPORTATION 

The primary methods and routes used to 
transport LANL-affiliated employees, 
commercial shipments, hazardous and 
radioactive material shipments, transportation 
packaging, transportation accidents, and on-site 
and off-site traffic volumes are presented in this 
subsection. Additional information on these 
subjects is included in volume Ill, appendix F. 

4.10.1 Regional and Site 
Transportation Routes 

Motor vehicles are the primary means of 
transportation to LANL. A public bus service 
located in Los Alamos operates within Los 
Alamos County. The Los Alamos bus system 
consists of seven buses that operate 5 days a 
week. The nearest commercial bus terminal is 
located in Santa Fe. The nearest commercial 
rail connection is at Lamy, New Mexico, 
52 miles (83 kilometers) southeast of LANL. 
UC does not currently use rail for commercial 
shipments. 

The primary commercial international airport in 
New Mexico is located in Albuquerque. The 
small Los Alamos County Airport is owned by 
the federal government, and the operations and 
maintenance are performed by the County of 
Los Alamos. The airport is located parallel to 
East Road at the southern edge of the Los 
Alamos community. 

Constructed around 1943, the airport was 
opened to private pilot use in 1961. The airport 
has one runway running east-west at an 
elevation of7,150 feet (2, 180 meters). Takeoffs 
are predominantly from west to east, and all 
landings are from east to west. The airport is 
categorized as a private use facility; however, 
Federal Aviation Administration (FAA)
licensed pilots and pilots of transient aircraft 
may be issued permits to use the airport 
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facilities. Until January 1996, the airport 
provided passenger and cargo service through 
specialized contract carriers such as Ross 
Aviation, which were under contract with DOE 
to provide passenger and cargo air service to 
Los Alamos County and LANL. Commercial 
air service, as provided by Ross Aviation, was 
discontinued in 1995. Peacock Air provided air 
service for part of 1996, and Mesa Airlines 
provided scheduled air carrier service briefly in 
1997. DOE continues to negotiate with various 
companies to provide for service to the Los 
Alamos Airport (LAM 1996a and PC 1996q). 

Northern New Mexico is bisected by 1-25 in a 
generally northeast-southwest direction. This 
interstate highway connects Santa Fe with 
Albuquerque. The regional highway system 
and major roads in the LANL vicinity are 
illustrated in Figure 4.10.1-1. Regional 
transportation routes connecting LANL with 
Albuquerque and Santa Fe are 1-25 to U.S. 84/ 
285 to NM 502, with Espanola is NM 30 to 
NM 502, and with Jemez Springs and western 
communities is NM 4. Hazardous and 
radioactive material shipments leave or enter 
LANL from East Jemez Road to NM 4 to 
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NM 502. East Jemez Road, as designated by 
the State of New Mexico and governed by 
49 CFR 177.825, is the primary route for the 
transportation of hazardous and radioactive 
materials. The average daily traffic flow from 
1990 through 1994 and estimated peak hourly 
traffic volumes for selected routes are presented 
in Table 4.10.1-1. Only two major roads, 
NM 502 and NM 4, access Los Alamos 
County. Los Alamos County traffic volume on 
these two segments of highway is primarily 
associated with LANL activities. 
Approximately 10,662 DOE and DOE 
contractor personnel administer and support 
LANL operations and activities (section 4.9, 
Socioeconomics). Most commuter traffic 
(approximately 63 percent) originates from Los 
Alamos County or east of Los Alamos County 
(Rio Grande Valley and Santa Fe, 
approximately 35 percent). Only 1 percent of 
LANL employees commute to LANL from the 
west along NM 4. 

The primary route designated by the State of 
New Mexico to be used for radioactive and 
other hazardous material shipments to and from 
LANL is the approximately 40-mile 
(64-kilometer) corridor between LANL and 
I-25 at Santa Fe. This route passes through the 
Pueblos of San lldefonso, Pojoaque, Nambe, 
and Tesuque and is adjacent to the northern 
segment ofBandelier National Monument. This 
primary transportation route also passes through 
residential and commercial segments of the city 
of Santa Fe for approximately 5 miles 
(9 kilometers) to I-25. There is a proposed 
Santa Fe bypass, leading from the northern edge 
of Santa Fe on U.S. 84/285 to I-25 west of Santa 
Fe. In the planning stages for over 12 years, this 
route is now under construction and is expected 
to be initially available for use later this year. 
The proposed alignment of the bypass is shown 
in Figure 4.10.1-1. 
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4.10.2 Transportation Accidents 

Motor vehicle accidents in Los Alamos County 
from 1990 through 1994 are reported in 
Table 4.10.2-1. 

From 1990 through 1994, there were 3,230 
motor vehicle accidents on the regional 
transportation route between LANL and I-25 at 
Santa Fe. Heavy commercial vehicles (trucks) 
transporting materials to and from LANL 
accounted for less than 4 percent of accidents 
(Table 4.1 0.2-2). 

4.10.3 LANL Shipments 

Hazardous, radioactive, industrial, commercial, 
and recyclable materials, including wastes, are 
transported to, from, and on the LANL site 
during routine operations. Hazardous materials 
include commercial chemical products that are 
nonradioactive and are regulated and controlled 
based on whether they are listed materials, or if 
they exhibit the hazardous characteristics of 
ignitability, toxicity, corrosivity, or reactivity. 
Radioactive materials include SNMs (e.g., 
plutonium, enriched uranium), medical 
radioisotopes, and other miscellaneous 
radioactive materials. Off-site shipments, both 
to and from LANL, are carried by commercial 
carriers (including truck, air-freight, and 
government trucks), and by DOE safe secure 
transport (SST) trailers. Numerous regulations 
and requirements govern the transportation of 
hazardous and radioactive materials, including 
those ofthe U.S. Department of Transportation 
(DOT), NRC, DOE, FAA, International Air 
Traffic Association (lATA), and LANL. 

4.10.3.1 On-Site Shipments 

On-site hazardous material shipments are 
transported in conformance with DOT 
regulations. A shipment is considered an on
site shipment if both the origin and destination 
are at LANL. These shipments are transported 
in LANL-operated vehicles. Hazardous 
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TABLE 4.10.1-1.-Trafficfor Selected Highway Segments in the Vicinity ofLANL 

SEGMENT 
HIGHWAY DESCRIPTION HIGHWAY SEGMENT 

LENGTH 
DESIGNATION miles 

(kilometers) 

LANL SITE ROUTES 

NM4 2-lane state Intersection ofNM 501 and 4 (6) 
highway NM 4 to Bandelier National 

Monument entrance 

NM4 2-lane state Bandelier National 9 (14) 
highway Monument entrance to 

NM502 

NM501 2-lane state Intersection ofNM 4 to 5 (8) 
highway Diamond Drive (West 

Jemez Road) 

NM501 4- to 6-lane state Along Diamond Drive to 2 (3) 
highway NM502 

NM502 2- to 4-lane state Diamond Drive to the 6 (10) 
highway intersection ofNM 4 

East Jemez Road 2-lane state Intersection ofNM 501 and 6 (10) 
(truck route) highway Diamond Drive to NM 4 

NM502c 4-lane divided state Intersection ofNM 4 and 4 (6) 
highway with uphill NM 502 to NM 30 

truck lane 

REGIONAL ROUTES 

NM30 2- to 4-lane state NM 502 to NM 201 in 
highway Espanola 

NM30 4-lane divided state NM 201 to U.S. 84/285 
highway 

NM502c 4-lane divided state NM 30 to U.S. 84/285 
highway 

NM4 2-lane state San Ysidro to NM 485 
highway 

U.S. 84/285c 4-lane divided U.S. NM 502 to Tesuque Pueblo 
highway Road 

U.S. 84/285c 4-lane divided U.S. Tesuque Pueblo Road to 
highway Camino La Tierra 

(Santa Fe) 

U.S. 84/285c 4- to 6-lane U.S. Camino La Tierra to 
highway Cerrillos Road 

U.S. 84/285c 4- to 6-lane U.S. Cerrillos Road to St. 
highway Michael's Drive 

U.S. 84/285c 4-lane U.S. St. Michael's Drive to I-25 
highway 

a Average daily traffic represents an annual average over a 7-day week. 
b Peak hourly traffic is estimated as 15 percent of total daily traffic. 
c Hazardous/radioactive material shipment route. 
NA =Not available 
Source: NMHTD 1995 

8 (13) 

1 (1.6) 

12 (19) 

10 (16) 

7 (11) 

7 (11) 

3 (5) 

1 (1.6) 

2 (3) 

AVERAGE DAILY 
PEAK HOURLY 

TRAFFic- 1994 TRAFFICb(NO. 
(NO. OF 

OF VEHICLES) 
VEHICLES) 

758 114 

1,029 154 

2,105 316 

35,236 5,285 

16,286 2,443 

NA NA 

12,041 1,806 

6,371 956 

12,003 1,801 

8,979 1,347 

2,535 380 

29,333 4,400 

32,377 4,857 

37,957 5,694 

47,124 7,069 

31,828 4,774 
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TABLE 4.10.2-1.-Accidents Within Los Alamos County (1990 Through 1994) 

TOTAL NUMBER OF PERCENT PERCENT LOS 
PERCENT DOE 

YEAR ACCIDENTS IN LOS PRIVATELY OWNED ALAMOS COUNTY 
VEIDCLES 

ALAMOS COUNTY VElDCLES VEIDCLES 

1990 356 92 4 4 

1991 358 89 5 6 

1992 258 87 6 7 

1993 325 88 8 4 

1994 387 88 7 5 

Source: PC ndb 

TABLE 4.10.2-2.-Truck Accident Rates in the Santa Fe to Los Alamos Area 
(1990 Through 1994) 

TOTAL NUMBER 
AVERAGE 1RUCK 

ROUTES8 

OF ACCIDENTS TRAFFIC 
(VEHICLEIDA Y) 

Through Santa Fe 97 2,104 

u.s. 84/285 17 1,677 

NM502 5 462 

NM4 0 520 

East Jemez Road 4 520 

a Portion described in Table 4.10.1-1 as the Hazardous and Radioactive Material Route. 
Sources: Fenner 1995,Fenner 1996, Vigil1996 
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PERCENT LANL 
VEIDCLE/DOE 

VElDCLE 

3.7 

0.44 

0.49 

1.08 

1.08 



material shipments vary from bulk gases and 
liquids to small quantities of laboratory 
chemicals. Hazardous waste shipments are 
made to the hazardous waste storage facility at 
TA-50 and radioactive and hazardous waste 
shipments are made to the waste management 
area at TA-54. The number of LANL 
hazardous and radioactive material shipments 
made annually are presented m 
Table 4.10.3.1-1. 

On-site radioactive material shipments are 
transported in conformance with DOT and NRC 
regulations or DOE requirements. A primary 
feature of these regulations is stringent 
packaging requirements governing shipments 
on public roads. In a few cases, it is not cost 
effective for LANL to meet these stringent 
packaging requirements. In such cases, roads 
are temporarily closed during the shipments; 
DOE safety requirements still apply in these 
cases. On-site radioactive shipments are made 
with LANL-operated vehicles. These vehicles 
vary depending on the quantity and 
radioactivity of the material shipped, from 
LANL-owned pick-up trucks to DOE-owned 
SSTs. Maintenance of these vehicles is closely 
monitored for physical performance as well as 
security. 

4.10.3.2 Off-Site Shipments 

LANL transports and receives radioactive and 
other hazardous materials shipments to and 
from other DOE facilities and commercial 
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facilities nationwide. All shipments meet 
applicable DOT, NRC, and FAA regulations or 
DOE requirements, and most unclassified 
shipments are transported via commercial 
carriers. During 1990 through 1994, there were 
an average of 1,000 shipments per year 
(including waste shipments) according to the 
DOE database, which is called the Shipment 
Mobility/ Accountability Collection (SMAC). 
These consisted, on average, of 800 shipments 
of hazardous materials and 200 shipments of 
radioactive materials. The difference between 
these totals and those listed in Table 4.10.3.1-1 
is due to the classified shipments and other 
shipments for which transportation is not 
explicitly paid for by LANL; such shipments are 
not recorded in the SMAC database. The types 
of materials transported and the number of 
unclassified off-site radioactive and hazardous 
materials shipments are stated in 
Table 4.10.3.2-1. DOE regulations require an 
SST trailer be used for off-site shipments of 
special nuclear materials, weapons components, 
and explosive-like assemblies in DOE custody. 
SST trailers are similar in appearance to 
commercial tractor-trailers but are equipped 
with unique security and safeguard features that 
prevent unauthorized cargo removal and 
minimize the likelihood of an accidental 
radioactive materials release as a result of a 
vehicle accident. Classified shipments are made 
in an SST trailer. The designated hazardous 
materials route for Los Alamos County is East 
Jemez Road to NM 4 to NM 502. 

TABLE 4.10.3.1-1.-Annual LANL On-Site and Off-Site Shipments 

1YPE NONHAZARDOUS HAZARDOUS (NONRADIOACfiVE) RADIOACfiVE 

Off-Site 327,939 2,592 934 

On-Site Not Available 7,560 1,187 

Source: Villa 1996 
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TABLE 4.10.3.2-1.-Summary of Off-Site, Unclassified Radioactive and Hazardous Materials 
Shipments {1990 Through 1994) 

1RANSPORT MATERIAL BOUNDING 
MAXIMUM NUMBER OF NUMBER OF 
SHIPPING SMALL LARGE 

MODE CATEGORY MATERIAL• 
QUANTITva SHIPMENTSb SHIPMENTSb 

Truck Flammable Hydrogen 50,000 f~ 320 17 

Truck Toxic Chlorine 2,000 lb 136 22 

Truck Radiological Tritium 29,160 Ci 406 11 

Truck Explosive HMX 13,801lb 102 24 

Air Toxic Chlorine 7lb 160 15 

Air Explosive HMX 195lb 21 80 

Air Radiological Tritium 970,000 Ci 1,185 1 

Notes: SST trailer shipments not included. About 2,500 shipments screened due to low material toxicity. HMX is octahydro-
1,3,5,7 tetranitro-1,3,5,7-tetrazocine. Large shipments are greater than 10 percent of the maximum shipping quantity. 

a These columns reflect the material that bounds the risks associated with each material category and the maximum quantity of this 
material that has been shipped. 

b These columns reflect the numbers of small and large shipments for each material in a particular material category; thus, these 
reflect the shipments of the bounding material and other materials in this category. 

Source: SWEIS volume ill, appendix F 
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Considering Cumulative Effects under the National Environmental Policy Act. 
Council on Environmental Quality. Washington, D.C. January 1997. 

Cultural Resources Overview: Middle Rio Grande Valley, New Mexico. 
L. S. Cordell. U.S. Department of Agriculture, Forest Service, Southwestern 
Region. Albuquerque, New Mexico. 1979. 

Prehistory of the Southwest. L. S. Cordell. Academic Press. New York, 
New York. 1984. 

Middle Rio Grande Ecosystem: Bosque Biological Management Plan. 
C. S. Crawford et al. Middle Rio Grande Interagency Team. October 1993. 

AquaticMacroinvertebrates and Water Quality of Springs and Streams in White 
Rock Canyon along the Rio Grande, 1995. S. Cross, L. Sandoval, and 
T. Gonzales. Los Alamos National Laboratory. LA-UR-96-510. Los Alamos, 
New Mexico. 1996. 

Memorandum from M. R. Dale and S. Yanicak, New Mexico Environment 
Department to U.S. Department of Energy Oversight Bureau file. Subject: 
Submittal of preliminary groundwater data obtained from the Pueblo of San 
lldefonso. September 6, 1995. 

Memorandum from M. R. Dale and S. Yanicak, New Mexico Environment 
Department to U.S. Department ofEnergy Oversight Bureau file. Subject: 1994 
and 1995 Environmental Surveillance Reports, on-site and off-site groundwater 
data. December 5, 1996. 

Modeling of Radionuclide Transport at Inactive Material Disposal Area T, 
TA-21. M. Devaurs. Los Alamos National Laboratory. LA-11544-MS. 
Los Alamos, New Mexico. 1989. 
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1990 Census Summary Population and Housing Characteristics, New Mexico. 
U.S. Department of Commerce, Bureau of the Census. Washington, D.C. 1990. 

Statistical Abstract of the United States. U.S. Department of Commerce, Bureau 
of the Census. Washington, D.C. 1990. 

1990 Census of Population and Housing: Summary Population and Housing 
Characteristics, New Mexico. U.S. Department of Commerce, Bureau ofthe 
Census. 1990 CPH-1-33. Washington, D.C. August 1991. 

1990 Census ofPopulation: Social and Economic Characteristics, New Mexico. 
U.S. Department of Commerce, Bureau of the Census, Economics and 
Statistical Administration. Washington, D.C. September 1993. 

CountyandCityDataBook: 1994, 12thEdition. U.S.DepartmentofCommerce, 
Bureau of the Census, Economics and Statistical Administration. Washington, 
D.C. August 1994. 

Personal Income Data by Major Source and Earnings, by Industry, New Mexico 
and Los Alamos, Rio Ariba and Santa Fe Counties. U.S. Department of 
Commerce, Bureau of Economic Analysis, Economic Information System. 
June 1996. 

Final Environmental Impact Statement, Los Alamos Scientific Laboratory Site, 
Los Alamos, New Mexico. U.S. Department ofEnergy. DOE/EIS-0018. 
Washington, D.C. December 1979. 

Environmental Regulatory Guide for Radiological Effluent Monitoring and 
Environmental Surveillance. U.S. Department ofEnergy. DOEIEH-0173T. 
Washington, D.C. January 1991. 

"Memorandum of Understanding Between the United States Department of 
Energy and the Los Alamos Medical Center Concerning Mutual Assistance and 
Emergency Support." U.S. Department ofEnergy, Washington, D.C., and Los 
Alamos Medical Center, Los Alamos, New Mexico. April1994. 

"Memorandum of Understanding Between the United States Department of 
Energy and St. Vincent Hospital Concerning Mutual Assistance and Emergency 
Support." U.S. Department of Energy, Washington, D.C., and St. Vincent 
Hospital, Santa Fe, New Mexico. June 1994. 

Hazard Baseline Documentation. U.S. Department of Energy. DOE EM 
Standard 5502-94. August 1994. 
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DOE 1995e 

DOE 1995f 

DOE 1996a 
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DOE 1996c 

DOE 1997a 

DOE 1997b 

DOEnda 

Affected Environment 

Memorandum from D. Agar, Utilities Program Manager, PFMD. Subject: 
Environmental Requirements for the Transfer of Water System Assets at Los 
Alamos National Laboratory. U.S. Department ofEnergy, Albuquerque 
Operations Office. March 31, 1995. 

Dual Axis Radiographic Hydrodynamic Test Facility Final Environmental 
Impact Statement. U.S. Department ofEnergy, Albuquerque Operations Office 
and Los Alamos Area Office. DOE/EIS-0228. Albuquerque, New Mexico. 
August 1995. 

Environmental Assessment, High Explosive Wastewater Treatment Facility. 
U.S. Department of Energy. DOE/E.A-1100 and Finding of No Significant 
Impact. Los Alamos, New Mexico. August 1995 

Agreement in Principle between the DOE Albuquerque Operations Office and 
the State of New Mexico. October 2, 1995. 

Annual Report of Natural and Supplemental Gas Supply and Disposition, 
1990-1994. U.S. Department ofEnergy, Energy Information Administration. 
EIA-176. Washington, D.C. 1995. 

Environmental Assessment for Effluent Reduction. U.S. Department of Energy, 
Los Alamos Area Office. DOE/EA-1156. Los Alamos, New Mexico. July 3, 
1996. 

Land and Facility Use Planning. U.S. Department of Energy, Office of Field 
Management. Washington, D.C. July 9, 1996. 

Natural Phenomena Hazards Design and Evaluation Criteria for Department of 
EnergyFacilities, Rev. I. U.S.DepartmentofEnergy. DOE Standard 1020-94. 
January 1996. 

Environmental Assessment for the Lease of Land for the Development of a 
Research Park at Los Alamos National Laboratory. U.S. Department of 
Energy. DOE/E.A-1212. Los Alamos, New Mexico. October 1997. 

Environmental Assessment for the Transfer of the DP Road Tract to the County 
ofLosAlamos. U.S. DepartmentofEnergy. DOE/EA-1184. Los Alamos, New 
Mexico. January 1997. 

DOE Occupational Radiation Exposure, 1995 Report. U.S. Department of 
Energy, Assistant Secretary for Environment, Safety and Health. 
DOE/EH-0533. Washington, D.C. 
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DOEndb 
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DOEORPS 
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DOl 1977 

DOl 1995 

Dransfield and 
Gardner 1985 

Dunmire and 
Tierney 1995 

DOE Occupational Radiation Exposure, ·1992-1994 Report. U.S. Department 
of Energy, Assistant Secretary for Environment, Safety and Health. 
DOE/EH-0533. Washington, D.C. 

DOE Occupational Radiation Exposure, 1996 Report. U.S. Department of 
Energy, Assistant Secretary for Environment, Safety and Health. 
DOE/EH-0564. Washington, D.C. 

DOE Occurrence Reporting and Processing System Reports [ORPS] 
1990-1996. U.S. Department ofEnergy. Washington, D.C. 

Final Master Plan. U.S. Department of the Interior, U.S. National Park 
Services, Bandelier National Monument. 1977. 

Bandelier National Monument Draft Development Concept Plans: Frijoles 
Canyon and Tsankawi. U.S. Department of the Interior. Washington, D.C. 
May 1995. 

Subsurface Geology of the Pajarito Plateau, Espanola Basin, New Mexico. 
B. J. Dransfield and J. N. Gardner. Los Alamos National Laboratory. 
LA-10455-MS. Los Alamos, New Mexico. May 1985. 

Wild Plants of the Pueblo Province: Exploring Ancient and Enduring Uses. 
W. W. Dunmire and G. D. Tierney. Museum of New Mexico Press. 
Albuquerque, New Mexico. 1995. 

Durkin et al. 1995 Riparian/Wetland Vegetation Communities of the Rio Grande: A Classification 
and Site Evaluation. P. Durkin et al. University ofNew Mexico, Department 
of Biology. Albuquerque, New Mexico. May 1995. 

EPA 1994 

EPA 1995 

EPA 1996a 
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The Watershed Protection Approach, 1993/1994 Activity Report. U.S. 
Environmental Protection Agency, Office ofWater. EPA-840-S-94-001. 
Washington, D.C. 1994. 

A Report of the May 1994 Environmental Sampling and Analyses of Soil, 
Sediment, Suiface, and Ground Water Conducted at the San Ildefonso Indian 
Reservation, Draft. U.S. Environmental Protection Agency. Washington, D.C. 
June 29, 1995. 

Federal Facility Compliance Agreement with the U.S. Department of Energy 
Regarding Compliance with the Clean Air Act in the matter of Los Alamos 
National Laboratory. Docket numbers 91-NM-C 112-002 and 
92-NM-C112-001. U.S. Environmental Protection Agency, Region 6. 
Washington, D.C. 1996. 
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EPA 1996c 

Fenner 1995 

Fenner 1996 

Ferenbaugh et al. 
1994 

F erenbaugh et al. 
1998 

Fetter 1988 

Fong 1995 

F ord-Schmid 1996 

Affected Environment 

Administrative Order Regarding Compliance with the Clean Water Act at Los 
Alamos National Laboratory. U.S. Environmental Protection Agency, 
Region 6. December 10, 1996. 

Federal Facility Compliance Agreement Regarding Compliance with the Clean 
Water Act at Los Alamos National Laboratory. U.S. Environmental Protection 
Agency, Region 6. December 12, 1996. 

Letter from H. Allen Fenner, Transportation Planning Division, New Mexico 
Highway and Transportation Department, to Joe Matlock. Santa Fe, New 
Mexico. November 13, 1995. 

Letter from H. Allen Fenner, Transportation Planning Division, New Mexico 
State Highway Department, toW. R. Rhyne. Santa Fe, New Mexico. 
January 17, 1996 

Environmental Analysis of Lower Pueblo/Lower Los Alamos Canyon. 
R W. Ferenbaugh, T. E. Buhl, A. K. Stoker, N. M. Becker, J. C. Rodgers, and 
W. R. Hansen. Los Alamos National Laboratory. LA-12857-ENV. Los 
Alamos, New Mexico. 1994. 

Ecological and Human Health Risk Assessment Related to Large Game Animals 
Foraging Around the Perimeter of a Low-level Radioactive Waste Disposal Site 
at Los Alamos National Laboratory. J. K. Ferenbaugh, P.R. Fresquez, 
M. E. Ebinger, G. J. Gonzales, andP. A. Jordan. Health Physics Society Annual 
Meeting. June, 1998. 

Applied Hydrogeology, Second Edition. C. W. Fetter. MacMillan Publishing 
Company. New York, New York. 1988. 

Letter from S.Fongtothe U.S. DepartmentofEnergy. Subject: RAD-NESHAP 
dose calculations. Los Alamos National Laboratory. ESH-17:95-274. Los 
Alamos, New Mexico. April 1995. 

"Reference Conditions for Los Alamos National Laboratory Streams Using 
Benthic Macroinvertebrate Assessment in Upper Pajarito Canyon." R. E. Ford
Schmid. New Mexico Geological Society Guidebook41:441-448; and 
subsequent studies. 1996. 

FoxxandEdeskuty Wildlife Use ofNPDES Outfalls at Los Alamos, National Laboratory. 
1995 T. S. Foxx and B. Blea-Edeskuty. Los Alamos National Laboratory. 

LA-13009-MS. UC-902. Los Alamos, New Mexico. September 1995. 
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1985 

Frenzel 1995 
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1995a 
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1995d 

Fresquez et al. 
1996a 
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1996b 

Frisch 1979 
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Vegetational Analysis of a Canyon Ecosystem at Los Alamos. T. S. Foxx and 
G. D. Tierney. Los Alamos National Laboratory. LA-9576-MS. UC-11. 
Los Alamos, New Mexico. November 1982. 

"Checklist of Vascular Plants of the Pajarito Plateau and Jemez Mountains." 
T. S. Foxx and G. D. Tierney; drawings by D. Hoard. Status of the Flora of the 
Los Alamos National Environmental Research Park. Los Alamos National 
Laboratory. LA-8050-NERP, Vol. ill. UC-11. Los Alamos, New Mexico. 
June 1985. 

Geohydrology and Simulation of Groundwater Flow Near Los Alamos, North
Central New Mexico. P. Frenzel. U.S. Geological Survey. Water Resources 
Investigations Report 95-4091. Washington, D.C. 1995. 

Radionuclide Concentrations in Elk that Winter on Los Alamos National 
Laboratory Lands. P.R. Fresquez, D. A. Armstrong, and J. G. Salazar. Los 
Alamos National Laboratory. LA-12795-MS. Los Alamos, New Mexico. 
1995. 

Tritium Concentrations in Bees and Honey at Los Alamos National Laboratory. 
P.R. Fresquez, D. R. Armstrong, and J. F. Salazar. Los Alamos National 
Laboratory. LA-12872-MS. Los Alamos, New Mexico. 1995. 

Strontium Concentration in Chamisa (Chrysothamnus nauseosus) Shrub Plants 
Growing in a Former Liquid Waste Disposal Area in Bayo Canyon. Los Alamos 
National Laboratory. LA-13050-MS. Los Alamos, New Mexico. 1995. 

Radionuclides and Radioactivity in Soils Within and Around Los Alamos 
National Laboratory: 1974 to 1994. P.R. Fresquez, M.A. Mullen, and 
J. K. Ferenbaugh. Los Alamos National Laboratory. LA-UR-95-3671. Los 
Alamos, New Mexico. 1995. 

Radionuclides and Radioactivity in Soils Within and Around Los Alamos 
National Laboratory, 1974 through 1994: Concentrations, Trends, and Dose 
Comparisons. P.R. Fresquez, M.A. Mullen, J. K. Ferenbaugh, and 
R. A. Perona. Los Alamos National Laboratory. LA-13149-MS. Los Alamos, 
New Mexico. April 1996. 

Radionuclide Concentrations In/On Vegetation at Radioactive-Waste Disposal 
Area G During the 1995 Growing Season, progress report. Los Alamos National 
Laboratory. LA-13124-PR. Los Alamos, New Mexico. 

What Little I Remember. Otto Frisch. 1979. 



FWS 1990 

Gallaher 1997 

Gallegos 1990 

Gallegos et al. 
1997a 

Gallegos 1997b 

Gardner and 
WoldeGabriel 
1998 

Afficted Environment 

National Wetlands Inventory. Electronic version of wetlands map. U.S. Fish 
and Wildlife Service. Washington, D.C. 1990. 

"Plutonium Concentrations and Likely Sources." Los Alamos National 
Laboratory. Los Alamos, New Mexico. Unpublished data. 1997. 

Letter from R. M. Gallegos, New Mexico Environment Department Program 
Manager, Drinking Water Section, to Ms. Silvi Solomon, Concerned Citizens 
for Nuclear Safety. Santa Fe, New Mexico. November 20, 1990. 

Preliminary Risk Assessment of the Mexican Spotted Owl under a Spatially 
Weighted Foraging Regime at the Los Alamos National Laboratory. 
A. F. Gallegos, G. J. Gonzales, K. D. Bennett, and L. E. Pratt. Los Alamos 
National Laboratory. LA-13259-MS. Los Alamos, New Mexico. 1997. 

A Spatially Dynamic Preliminary Risk Assessment of the American Peregrine 
Falcon at the Los Alamos National Laboratory. A. F. Gallegos, G. J. Gonzales, 
K. D. Bennett, L. E. Pratt, and D. S. Cram. Los Alamos National Laboratory. 
LA-13321-MS. Los Alamos, New Mexico. 1997. 

High-Precision Geologic Mapping to Evaluate the Potential for Seismic Surface 
Rupture at TA-55, Los Alamos National Laboratory. Lavine Gardner and 
Vaniman WoldeGabriel. LA-13456-MS. Los Alamos National Laboratory. 
Los Alamos, New Mexico. June 1998. 

Gardner and House Seismic Hazards Investigation at Los Alamos National Laboratory, 1984 to 
1987 1985. J. N. Gardner and L. House. Los Alamos National Laboratory. 

LA-11072-MS. Los Alamos, New Mexico. October 1987. 

Gardner et al. 1986 "Stratigraphic Relations and Lithologic Variations in the Jemez Volcanic Field, 
New Mexico." J. N. Gardner, F. Goff, and R. C. Hagan. Journal of Geophysical 
Research, Vol. 91, No. B2, pp. 1763-1778. 1986. 

Garvey 1997 

Gonzales et al. 
1997 

Gonzales et al. 
1998a 

Memorandum from D. Garvey, ESH-EIS, to Corey Cruz, DOE Albuquerque 
Operations Office. Subject: NPDES outfalls. December 19, 1997. 

Second Annual Review Update Preliminary Risk Assessment of Federally Listed 
Species at the Los Alamos National Laboratory. G. J. Gonzales, A. F. Gallegos, 
and T. S. Foxx. Los Alamos National Laboratory, Ecology Group. LA-UR-97-
4732. Los Alamos, New Mexico. 1997. 

A Spatially Dynamic Preliminary Risk Assessment of the Bald Eagle at the Los 
Alamos National Laboratory. G. J. Gonzales, A. F. Gallegos, L. E. Pratt, T. S. 
Foxx, P.R. Fresquez, M.A. Mullen, and P. E. Gomez. LA-13399-MS. Los 
Alamos National Laboratory. Los Alamos, New Mexico. 1998. 
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Graf 1995 

GRAM 1997 
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Gunderson 1993 

Haarmann 1997 
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Preliminary Risk Assessment of the Southwestern Willow Flycatcher 
(Empidonax traillii extimus) at the Los Alamos National Laboratory. 
G. J. Gonzales, A. F. Gallegos, M.A. Mullen, K. D. Bennett, and T. S. Foxx. 
Los Alamos National Laboratory. LA-13508-MS. Los Alamos, New Mexico. 
1998. 

Geomorphology of Plutonium in the Northern Rio Grande. W. L. Graf. 
Department of Geography, Arizona State University. Prepared for Los Alamos 
National Laboratory under Contract 9-X38-2886P-1. LA-UR-93-1963. 
Los Alamos, New Mexico. March 1993. 

Fluvial Dynamics of Plutonium in the Los Alamos Canyon System, New Mexico. 
W. L. Graf. Department of Geography, Arizona State University. Prepared for 
Los Alamos National Laboratory under Contract 9-X38-2886P-1. Los Alamos, 
New Mexico. June 1995. 

Noise/Vibration Impact Report. Prepared by GRAM, Inc. for DOE under 
Contract No. DE-AC04-95AL99975. November 1997. 

Geology and Ground Water Resources of the Los Alamos Area, New Mexico. 
R. L. Griggs and J.D. Hein. U.S. Geological Survey Water Supply Paper. 
1954. 

Letter from T. Gunderson, Los Alamos National Laboratory, to J. Vozella, U.S. 
Department ofEnergy. Subject: Results ofLos Alamos National Laboratory 
and New Mexico Environment Department sampling of the Buckman Well 
Field. Los Alamos, New Mexico. January 20, 1993. 

"Honey Bees as Indicators ofRadionuclide Contamination: Exploring Colony 
Variability and Temporal Contaminant Accumulation." T. Haarmann. Journal 
of Apicultural Research. 36(2):77-87. 1997. 

"Honey Bees as Indicators ofRadionuclide Contamination: Comparative 
Studies of Contaminant Levels in Forager and Nurse Bees and in the Flowers of 
Three Plant Species." T. Haarmann. Archives of Environmental Contamination 
and Toxicology. 35:287-294. 1998. 

"Honey Bees (Hymenoptera: Apidae) as Indicators ofRadionuclide 
Contamination: Investigating Contaminant Redistribution Using 
Concentrations in Water, Flowers, and Honey Bees." T. Haarmann. Journal of 
Economic Entomology. 91(5): 1072-1077. 



Hansen 1997 

Harrington 1916 

Henderson and 
Harrington 1914 

Hink and Ohmart 
1984 

Hoardnd 

Affected Environment 

Development and Evaluation of a Radio Frequency Identification System to 
Measure Time Spent at Contaminated Sites and Level Radioactive 
Contamination for Medium Sized Mammals at Los Alamos National 
Laboratory. Steve Hansen. Second Annual East Jemez Mountains Symposium. 
Santa Fe, New Mexico. October 1997. 

"The Ethnogeography of the Tewa Indians." John Peabody Harrington. 
Twenty-Ninth Annual Report of the Bureau of American Ethnology, 1907-1908. 
GPO, Vol. 29, p. 636. Washington, D.C. 1916. 

"Ethnozoology of the Tewa Indians." J. Henderson and J.P. Harrington. 
Bureau of American Ethnology Bulletin 56. Washington, D.C. 1914. 

Middle Rio Grande Biological Survey, Final report. V. C. Hink and R. D. 
Ohmart. U.S. Army Corps ofEngineers. Contract Number DACW47-
81-C-0015. Albuquerque, New Mexico. 1984. 

Los Alamos Outdoors. Dorothy Hoard. 

Hodgson and Leve A Textbook of Modern Toxicology. Ernest Hodgson and Patricia E. Levi. North 
1987 Carolina State University, Toxicology Program. Raleigh, North Carolina. 

HUD 1996 

Izett and 
Obradovich 1994 

Jacobs 1989 

JCUS 1996 

Kelley 1948 

Kelley 1970 

Published by Appleton and Lange. Norwalk, Connecticut. 1987. 

Median Income Limits 1996-National,for Los Alamos, New Mexico. U.S. 
Department of Housing and Urban Development, HUD USER's Document 
Reproduction Service. DOC-002200. Rockville, Maryland and Washington, 
D.C. 1996. 

"Argon-40/Argon-39 Age Constraints for the Jaramillo Normal Subchron and 
the Matuyama-Brunhes Geomagnetic Boundary." G. A. Izett and 
J.D. Obradovich. Journal ofGeophysical Research. Vol. 99. 1994. 

Flora of Bandelier National Monument, Final Report. B. F. Jacobs. Funded by 
the U.S. National Park Service. Contract No. PX7029-8-0484. Washington, 
D.C. March 14, 1989. 

Gas Usage at Technical Areas 1, 2, and 3. Johnson Controls Utilities Support. 
January 17, 1996. 

Los Alamos Project, Pumice Investigation. V. C. Kelley. Los Alamos Scientific 
Laboratory. Los Alamos, New Mexico. 1948. 

Earthquake and Rockfall Potential Near Omega Site, Los Alamos, New Mexico. 
T. E. Kelley. U.S. Geological Survey Paper. 1970. 
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Keystone 1991 Final Consensus Report of the Keystone Policy Dialogue on Biological 
Diversity on Federal Lands. The Keystone Center. Keystone, Colorado. 
April1991. 

Kirk 1995 Letter from Alan S. Kirk, Chief, Los Alamos Police Department, to George 
VanTiem, Los Alamos National Laboratory. Subject: Department Review, Los 
Alamos Police Department. Los Alamos, New Mexico. February 2, 1995. 

Klement 1965 "Radioactive Fallout Phenomena and Mechanisms." A. W. Klement. Health 
Physics. Vol. 11, pp. 1265-1274. 1965. 

Koch et al. 1997 Development of a Land Cover Map for Los Alamos National Laboratory and 
Vicinity. S. W. Koch, T. K. Budge, and R. Balice. Los Alamos National 
Laboratory. LA-UR-97-4628. Los Alamos, New Mexico. December 1997. 

Kreiss et al. 1996 "Machining Risk ofBeryllium Disease and Sensitization with Median 
Exposures Below 2 micrograms per cubic meter." K. Kreiss et al. American 
Journal of Industrial Medicine. Vol. 30, pp. 16-25. 1996. 

Krier et al. 1998a Stratigraphy and Geologic Structure at the SCC and NISC Building Sites, 
Technical Area 3, Los Alamos National Laboratory, New Mexico. Caporuscio 
Krier,Lavine,andGardner. LA-133507-MS. LosAlamosNationalLaboratory. 
Los Alamos, New Mexico. September 1998. 

Krier et al. 1998b Stratigraphy and Geologic Structure at the Chemistry and Metallurgical 
Research (CMR) Building, Technical Area 3, Los Alamos National Laboratory, 
New Mexico. Caporuscio Krier, Lavine, and Gardner. LA-13522-MS. Los 
Alamos National Laboratory. Los Alamos, New Mexico. October 1998. 

LAC 1987 Los Alamos County Comprehensive Plan. Los Alamos County. Los Alamos, 
New Mexico. 1987. 

LAC 1995 WaterUseandCost,FiscalYears 1991-1995. Los Alamos County Department 
ofPublic Utilities. Los Alamos, New Mexico. 1995. 

LAEDC 1995 Third Quarter Report. Los Alamos Economic Development Corporation. Los 
Alamos, New Mexico. 1995. 

LAHS nd Los Alamos, Beginning of an Era, 1943-1945. Los Alamos Historical Society. 
Los Alamos, New Mexico. 

LAM 1996a "Council OKs/Supports Budget Operations Plan." Los Alamos Monitor. 
June 11, 1996. 
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LANL 1993a 
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LANL 1993c 

LANL 1994a 

LANL 1994b 

LANL 1994c 

LANL 1995a 

LANL 1995c 

LANL 1995d 

Affected Environment 

Quote in the Los Alamos Monitor from E. Nettles, Los Alamos National 
Laboratory Emergency Management Group. Subject: Fire safety and 
management. Vol. 33, No. 145. July 21, 1996. 

Los Alamos Climatology Summary. Los Alamos National Laboratory. 
LA-12232-MS. Los Alamos, New Mexico. 1992. 

Environmental Surveillance at Los Alamos During 1990. Los Alamos National 
Laboratory. LA-12271-M8. UC-1990. Los Alamos, New Mexico. March 
1992. 

Installation Work Plan for Environmental Restoration, Revision 3. LA-UR-93-
3987. Tracked Document 43. Los Alamos National Laboratory. Los Alamos, 
New Mexico. November 1993. 

Environmental Surveillance at Los Alamos During 1991. Los Alamos National 
Laboratory. LA-12572-ENV. UC-902. Los Alamos, New Mexico. August 
1993. 

"Administrative Requirements: W orkspaces, Hearing Conservation." Los 
Alamos National Laboratory Manual. Los Alamos National Laboratory. 
AR8-2. Los Alamos, New Mexico. October 1, 1993. 

Los Alamos National Laboratory Annual Air Emissions Report for the Calendar 
Year 1993. Los Alamos National Laboratory. Los Alamos, New Mexico. June 
1994. 

Environmental Surveillance at Los Alamos During 199 2. Los Alamos National 
Laboratory. LA-12764-MS. UC-902. Los Alamos, New Mexico. July 1994. 

RFI Work Plan for Operable Unit 1154, Environmental Restoration Program. 
Los Alamos National Laboratory. LA-UR-94-1 096. Los Alamos, New Mexico. 
May 1994. 

LANL Cultural Resource Electronic Database of Archaeological Sites. Los 
Alamos National Laboratory. Los Alamos, New Mexico. 1995. 

Decommissioning Summary Site Plan, Attachment 7, pp. 26-41. Los Alamos 
National Laboratory, Environmental Restoration Project. Los Alamos, New 
Mexico. 1995. 

Capital Asset Management Process, Fiscal Year 1997. Los Alamos National 
Laboratory. LA-UR-95-1187. Los Alamos, New Mexico. 1995. 
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Site Development Plan Update. Los Alamos National Laboratory. LA-LP-95-
113. Los Alamos, New Mexico. 1995. 

Environmental Surveillance at Los Alamos During 1993. Los Alamos National 
Laboratory. LA-12973-ENV. UC-902. Los Alamos, New Mexico. October 
1995. 

Draft Biological and Floodplain/Wetland Assessment for Environmental 
Restoration Program, Operable Unit 1154, TA-57. Los Alamos National 
Laboratory. LA-UR-95-980. Los Alamos, New Mexico. April 6, 1995. 

Installation Work Plan, Revision 6. Los Alamos National Laboratory. Los 
Alamos, New Mexico. December 1996. 

Waste Projection Data Call responses from Los Alamos National Laboratory. 
Los Alamos, New Mexico. September 1996. 

OSHA 200 Logs, Los Alamos National Laboratory, ESH-5. Los Alamos, New 
Mexico. 1991-1996. 

Future Land Use Site Planning Report. Los Alamos National Laboratory, 
FSS-6, Physical Planning Office. FSS/FPD-96-030. Los Alamos, New Mexico. 
April 23, 1996. 

Environmental Surveillance at Los Alamos During 1994. Los Alamos National 
Laboratory. LA-13047-ENV. UC-902. Los Alamos, New Mexico. July 1996. 

Groundwater Protection Management Program Plan, Rev. 0.0. Los Alamos 
National Laboratory, Water Quality and Hydrology Group. Los Alamos, New 
Mexico. January 31, 1996. 

Human Resources Information System printouts. J. F. Van Heeke, Jr. Los 
Alamos National Laboratory. Los Alamos, New Mexico. January 10, 1996. 

Electronic database files. Los Alamos National Laboratory, Facility for 
Information Management, Analysis, and Display (FIMAD). Los Alamos, New 
Mexico. 1995-1996. 

Environmental Surveillance at Los Alamos During 1995. Los Alamos National 
Laboratory. LA-13210-ENV, UC-902. Los Alamos, New Mexico. October 
1996. 

Environmental Surveillance and Compliance at Los Alamos During 1996. Los 
Alamos National Laboratory, Environmental Assessments and Resource 
Evaluations Group. LA-13343-ENV. Los Alamos, New Mexico. 1997. 
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LANLnd 

LANL et al. 1990 

Lansford et al. 
1996 

LM&A 1994 

Longmire et al. 
1996 

Affected Environment 

Approaches for Upgrading Electrical Power System Reliability and Import 
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Description of Technical Areas and Facilities at LANL. Los Alamos National 
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N. Gardner, Clarence J. Duffy, and Randall T. Rytig. Los Alamos National 
Laboratory. LA-12913-MS. Los Alamos, New Mexico. May 1996. 
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Affected Environment 

NMHPD 1995 New Mexico State Register of Cultural Properties and National Register of 
Historic Places, Listings for Los Alamos County. New Mexico Office of 
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OPM 1994 Biennial Report of Employment by Geographic Area, Federal Civilian 
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C. Pareza, GRAM Team. Telephone interview with H. Miller, Business 
Manager, Los Alamos Public Schools. Los Alamos, New Mexico. October 25, 
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C. Ball, GRAM, Inc. Personal communications with the Los Alamos National 
Laboratory, Business Operations Division. November 13, 1995. 
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Alamos, New Mexico. January 1995. 
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Letter from K. H. Rea to D. Garvey. Subject: Utility Usage and Projections 
across SWEIS Alternatives. 1997. 

Potential Mesa-Edge Instability at Pajarito Mesa in Geological Site 
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National Laboratory. S. L. Reneau. Los Alamos National Laboratory. Los 
Alamos, New Mexico. 1994. 

"Geomorphic Studies at DP Mesa and Vicinity." S. L. Reneau. Earth Science 
Investigations for Environmental Restoration, Los Alamos National Laboratory 
Technical Area 21. D. E. Broxton and P. G. Eller, eds. Los Alamos National 
Laboratory. LA-12934-MS. UC-903. Los Alamos, New Mexico. June 1995. 

Landslides and Other Mass Movements Near Technical Area 33, Los Alamos 
National Laboratory. S. L. Reneau, D.P. Dethier, and J. S. Carney. Los 
Alamos National Laboratory. LA-12955-MS. Los Alamos, New Mexico. 1995. 

"New Evidence for the Age of the Youngest Eruptions in the Valles Caldera, 
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Elementary Seismology. C. F. Richter. W. H. Freeman and Company, Inc. 
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S. G. McLin, and B. M. Gallaher. 1996 Guidebook, Geology of the Los Alamos 
-Jemez Mountains Region. Los Alamos National Laboratory. LA-UR-96-486. 
New Mexico Geological Society. Los Alamos, New Mexico. 1996. 

Potential Transport of PCBs through Fractured Tuff at Area G. N. D. 
Rosenberg, W. E. Soll, and H. J. Turin. Los Alamos National Laboratory. 
LA-UR-94-28. Los Alamos, New Mexico. December 1993. 
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"Explosive Rhyolitic Volcanism in the Jemez Mountains: Vent Locations, 
Caldera Development, and Relation to Regional Structure." S. Self, F. Goff, 
J. N. Gardner, J. V. Wright, andW. M. Kite. Journal ofGeophysicalResearch. 
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"A 42-Year Medical Follow-Up of Manhattan Project Plutonium Workers." 
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Environmental Consequences 

CHAPTER5.0 
ENVIRONMENTAL CONSEQUENCES 

This chapter describes the potential direct, 
indirect and cumulative environmental impacts, 
or changes, resulting from each of the 
reasonable alternatives for continuing the 
operation ofLANL: the No Action Alternative, 
the Expanded Operations Alternative (DOE's 
Preferred Alternative, with the exception that pit 
manufacturing would not be implemented at a 
50 pits per year level, single shifts, but only at a 
level of 20 pits per year in the near term), the 
Reduced Operations Alternative, and the 
Greener Alternative. Environmental impacts 
are described and discussed across the various 
aspects of the affected environment or resource 
areas that are likely to change at a site-wide 
level. 1 Aspects of the environment that are not 
expected to change as a result of implementing 
any of the four alternatives analyzed are not 
discussed in detail. 

The Region of Influence (ROI) varies across the 
resources as well as across the alternatives. 
Chapter 4, Affected Environment, describes the 

l. The scope of the SWEIS was developed prior to 
issuance of the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement (SSM 
PElS, DOE 1996d) Record of Decision (ROD). Thus, the 
Expanded Operations Alternative was originally defined 
to include the high explosives component production and 
the secondary assembly production mission elements, as 
discussed in chapter 1. Accordingly, the environmental 
consequences of the Expanded Operations Alternative 
(described in section 5.3) include the impacts associated 
with these mission elements. However, because these 
activities do not contribute substantially to air quality, 
water resource, land resource, socioeconomic, or other 
impacts projected regarding LANL operations, the 
environmental consequences of the Expanded Operations 
Alternative with or without these mission elements are 
substantially the same. Therefore, DOE determined that 
it was not cost effective to restructure and reanalyze the 
Expanded Operations Alternative. To the extent that this 
affects the impact analyses, the environmental 
consequences of the Expanded Operations Alternative 
can be expected to be somewhat less than identified in 
section 5.3. 

current environment in and around LANL for 
each of the resource areas (e.g., Land 
Resources, Air Quality, and Water Quality). 
The information presented in chapter 4 is the 
foundation for understanding and evaluating the 
environmental impacts associated with the four 
alternatives. 

Chapter 5 includes six major sections. 
Section 5.1 presents the methodologies used for 
the impact analysis for each resource area. 
Sections 5.2, 5.3, 5.4, and 5.5 present the 
impacts associated with the No Action, 
Expanded Operations, Reduced Operations, and 
Greener Alternatives, respectively. Section 5.6 
presents unavoidable adverse impacts, the 
relationship of short-term uses and long-term 
productivity of resources, the irreversible or 
irretrievable commitment of resources, and the 
cumulative impacts associated with the 
continued operation of LANL. Each section 
except 5.6 is formatted to follow the 
presentation of the affected environment or 
resource areas discussed in chapter 4 (e.g., 
section 5.2.1 presents the impacts of the No 
Action Alternative to Land Resources). The 
most detailed discussion is presented in 
section 5.2, and the impacts associated with 
each of the other alternatives are usually 
compared to the impacts of the No Action 
Alternative (in section 5.2) to minimize 
repetition. A discussion of bounding potential 
credible accidents for the four alternatives is 
presented near the end of each of these sections 
(i.e., sections 5.2.11, 5.3.11, 5.4.11, and 5.5.11). 
The discussions in this SWEIS, including 
discussions in this chapter, are augmented by a 
classified supplement to the SWEIS. This 
supplement contains certain classified 
information and data related to the activities at 
LANL that, though important to support 
understanding of certain details underlying the 
SWEIS and its analyses, must be protected in 
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accordance with the Atomic Energy Act of 1954 
(42 United States Code [U.S.C.] §2011). This 
information includes details associated with 
some operations, experiments, processes, or 
source terms. DOE presents as much 
information as possible in this unclassified 
document. Furthermore, the environmental 
impacts are fully contained in the results 
presented to the public in this unclassified 
document. 

The major contributors to environmental 
impacts of operating LANL are wastewater 
discharges and radioactive air emissions. 

• Historic discharges to Mortandad Canyon 
from the Radioactive Liquid Waste 
Treatment Facility (RLWTF) have resulted 
in above background residual radionuclide 
(americium, plutonium, strontium-90, and 
cesium-137) concentrations in alluvial 
groundwater and sediments. 

• Plutonium deposits have been detected 
along the Rio Grande between Otowi and 
Cochiti Lake. 
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• The principal contributors to radioactive air 
emissions have been and continue to be the 
Los Alamos Neutron Science Center 
(LANSCE) and high explosives testing 
activities. 

In addition, trace amounts of tritium have been 
detected in some samples from the main aquifer. 
(Isolated results have indicated the presence of 
other radionuclides. However, results have not 
been duplicated in previous or subsequent 
samples, making these results suspect.) 

The analysis in the SWEIS indicates that there 
are very few differences in the site-wide 
environmental impacts among the alternatives 
analyzed. The major discriminators among 
alternatives are: collective worker risk due to 
radiation exposure, socioeconomic effects due 
to LANL employment changes, and electrical 
power demand. A summary of impacts is 
provided in section 3.6 in chapter 3. 
Tables 3.6.2-1 and 3.6.2-2 provide a direct 
comparison of expected consequences for each 
environmental factor across alternatives. 



5.1 IMPACT ANALYSIS 

METHODOLOGIES 

5.1.1 Land Resources Methodology 

5.1.1.1 Land Use 

The methodology used for assessing land use 
impacts is comparative in nature. The 
operations, facility construction and 
modification activities, and their predicted 
effects are compared against existing land use 
categories for the areas that could be influenced 
by such actions. In addition, the amounts of 
land disturbed or taken for construction are also 
identified. (This information is then used in the 
analysis of ecological and cultural resource 
impacts.) 

5.1.1.2 Vzsual Resources 

Visual impacts to the LANL viewshed depend 
on physical changes through development at the 
site, the ability for LANL structures to be seen 
by viewers because of changes in land cover, 
and the visibility of the area related to air or light 
pollution. Thus, this qualitative analysis 
addresses construction that may change the 
visibility of LANL structures or obscure views 
of the landscape, changes in land cover that may 
make LANL structures more or less visible, and 
changes in air or light pollution that could 
change visibility in the area. 

5.1.1.3 Noise 

Noise (unpleasant sounds), air blasts, and 
ground vibrations may be perceived both within 
and outside the LANL site boundaries due to the 
combined effect of the existing traffic, LANL 
high explosives research, and construction 
activities. The noise heard by people located 
outside the site boundaries may be very episodic 
(such as explosives testing) or may be long term 
in duration (such as traffic noise). This analysis 
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examines projected activities with a focus on 
changes from existing noise conditions in the 
area, as well as the potential for noise impacts to 
workers and the public. Because noise and 
vibration impacts to cultural resources are 
addressed in the cultural resources impact 
analyses, such impacts are not discussed under 
land resources impacts. 

5.1.2 Geology and Soils 
Methodology 

The methodology used to assess potential 
impacts to geology and soils across the four 
alternatives was a two-step process. First, past 
LANL activities were evaluated to see how they 
had impacted the geology and soils in the Los 
Alamos area. The information from this study 
on the existing environment is presented in 
chapter 4 (section 4.2). Information from 
section 4.2 was then used as a basis for 
assessment of potential impacts that may result 
from implementing the four alternatives. The 
impact analysis focuses on any changes that 
have the potential for causing seismic events, 
slope instability, soils erosion, and changes to 
mineral resources. For example, observation 
and studies of the LANL site in the past have 
shown where slope stability problems are most 
likely to occur and under what circumstances. 
This type of information was then used to 
evaluate proposed activities to see if those same 
indicators leading to soil erosion were present in 
a new action or in a potential change to an 
existing activity. This manner of analysis is 
commensurate with the significance of the 
potential impact in this resource area. 

Impacts to geology and soils are primarily 
associated with effects generated by proposed 
construction activities. However, for this 
SWEIS the majority of construction activities 
are within existing facilities. Where 
construction activities would occur outside of 
existing facilities (as in the expansion of 
Area G), they are explicitly addressed. 
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The effects on soil contamination from 
contaminants released to the atmosphere, either 
directly in gaseous effluents (e.g., air stack 
emissions) or indirectly from resuspension of 
on-site contamination (e.g., fugitive dust) were 
evaluated. As discussed in section 5.2.2, the 
information provided from the geology and 
soils sections directly relates to the analysis of 
several other sections within the SWEIS (such 
as cultural resources, human health, accidents, 
and ecological resources). For example, 
geologic hazards that are important components 
of accident scenarios are discussed in the 
accident sections, and the potential for human 
health and environmental impacts associated 
with soil contamination are discussed in the 
ecological and human health sections. 

5.1.3 Water Resources 
Methodology 

The primary differences in terms of water 
resources across the four alternatives are: 
(1) the change in flow from the permitted 
National Pollutant Discharge Elimination 
System (NPDES) outfalls and (2) the influences 
of water use to main aquifer. 

The methodology used for assessing surface and 
groundwater impacts for the four alternatives 
was to first obtain index data on the NPDES 
outfalls (flow rates and analyte concentrations) 
and compare this information with projected 
NPDES flow rates and analyte concentrations 
for each of the alternatives. The majority ofthe 
changes, especially increases to NPDES flows 
for the alternatives, are contributed by the key 
facilities. Therefore, although index NPDES 
flows are discussed for the non-key facilities, 
flow projections for non-key facilities are 
assumed to be constant across the alternatives. 
If projections of NPDES outfall flows within 
each watershed vary within 5 percent of the 
index and historical NPDES outfall 
concentrations do not often exceed regulatory 
limits, effects are considered negligible. If 
projected NPDES outfall flow variations are 
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greater than 5 percent of the index or historical 
NPDES outfall concentrations often exceed 
regulatory limits, consequences are evaluated 
qualitatively. This qualitative analysis includes 
evaluating the types of contamination that could 
originate from these outfalls and the potential 
for contamination in surface water, 
groundwater, and sediments to be transported 
off site. A qualitative analysis was done instead 
of a quantitative analysis because: (1) detailed 
information (i.e., distribution coefficient of 
radionuclides for soil, sediment, and alluvium; 
remaining sorption capacity of soil, sediment, 
and alluvium below outfall; vadose zone 
transport characteristics; moisture content; 
alluvial groundwater body lateral and vertical 
extent; alluvial groundwater flow rates alluvial 
recharge and discharge areas; recharge and 
discharge rates; stormwater and snowmelt 
runoff flow rates diluting the effluent; schedule 
of discharges relative to runoff event; and many 
others) is not available and (2) a reasonable 
qualitative assessment can be made. For 
stormwater runoff, the impact analysis focuses 
on changes across the alternatives that may have 
the potential for causing off-site migration of 
contaminants, such as new construction 
activities. 

The water resources analysis was used as source 
information in several other sections within the 
SWEIS, such as ecological resources (i.e., 
potential effects of reduced flows to wetlands) 
and the human health and human and ecological 
risk (i.e., consumption of contaminated water 
and sediments). 

The U.S. Geological Survey (USGS) 
MODFLOW model for north-central New 
Mexico (Frenzel 1995) was used to predict 
water level changes at the top of the main 
aquifer for the four alternatives. The model 
includes DOE supply wells, wells for the City of 
Santa Fe public water supply system, discharges 
from the Santa Fe sewage treatment plant, and 
200 private and industrial wells in Santa Fe 
County. Water use projections for the purposes 
of modeling drawdown ofthe main aquifer and 



annual variations in LANL use were projected 
based on the alternative descriptions 
(particularly, the timing of construction projects 
and changes in operations). Projections for Los 
Alamos County and the National Park Service 
(NPS) were made also. 

The Fenton Hill site (Technical Area [TA]-57), 
which was the location of LANL's Hot Dry 
Rock Geothermal Project and is still used for 
astrophysics research and experiments, is about 
20 miles (32 kilometers) west of Los Alamos. 
The Hot Dry Rock Geothermal Project has been 
decommissioned and no further clean-up 
actions are anticipated. The NPDES permit was 
discontinued as of December 29, 1997, and 
during the time of operation there were no 
NPDES permit violations at the Fenton Hill site. 
For these reasons, there should be no impact to 
water resources from this facility, and this site is 
not discussed further in the SWEIS water 
resources impact analyses. 

5.1.4 Air Quality Methodology 

Radiological and nonradiological air pollutants 
are modeled differently, each with models most 
suitable for the purpose. Meteorological data 
sets also varied as was judged most appropriate 
given limitations on data, comparability of 
measurement points, and conventions typical 
for regulatory analyses. Details on these points 
are described below and in appendix B. 

5.1.4.1 Nonradiological Air Quality 

LANL has the potential to emit hundreds of air 
pollutants into the atmosphere from its 
laboratory operations (air toxic emissions) and 
fossil fuel-burning units (criteria pollutant 
emissions). An air quality assessment was 
conducted to estimate the potential impacts of 
the releases of these pollutants under each of the 
four alternatives identified for the SWEIS. 
Background information, including the 
methodology used for these analyses, is 
provided in this section. 

Environmental Consequences 

In accordance with Title V of the Clean Air Act, 
as amended(42U.S.C. §7401) and New Mexico 
Administrative Code (NMAC) 20 NMAC 2.70, 
the University of California (UC) submitted a 
Clean Air Act Operating Permit application to 
the New Mexico Environment Department 
(NMED) in December 1995 (20 NMAC 2.70, 
Operating Permit Application for LANL, 
LA-UR 95-4192). 

In the operating permit application, LANL has 
voluntarily applied for plant-wide applicability 
limits (PALs) for nitrogen oxides (NOx), carbon 
monoxide, particulate matter (PM), sulfur 
dioxide, volatile organic compounds (VOCs), 
and hazardous air pollutants (HAPs) (as defined 
in Clean Air Act Amendments of 1990 at 
Section 112[b ]), while demonstrating 
compliance with the applicable standards. 
LANL has voluntarily proposed permit terms 
for relevant emission units in order to 
demonstrate the enforceability of the PALs. 
The purpose of setting a PAL is to keep 
emissions below levels that trigger more 
stringent regulatory requirements and to define 
LANL's potential to emit. These PALs are 
intended to demonstrate "minor" source status 
with respect to HAPs and the Prevention of 
Significant Deterioration (PSD) Program. The 
amount of HAPs modeled in the screening 
process for the impact analysis occurs at a level 
below the proposed voluntary permit limits. 

Criteria Pollutants 

Criteria pollutants released into the atmosphere 
from LANL operations are emitted primarily 
from combustion facilities such as boilers, 
emergency generators, and motor vehicles. The 
analysis of these pollutants was conducted for 
emissions estimated under actual peak and 
annual average operating conditions of each 
major combustion unit. With the existing 
emission data and stack parameter information 
(i.e., heights, diameters, flow rates) for the 
criteria pollutants known, these emissions were 
modeled using the EPA Industrial Source 
Complex Short Term (ISCST3) model and 
meteorological data collected at TA-6. 
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Short-term and long-term concentrations of 
these pollutants were estimated at the sensitive 
receptors and the results were compared with 
applicable air quality standards. Both time 
frames were analyzed to address the potential 
short-term (acute) and long-term (chronic) 
impacts of these pollutants at locations where 
the public could have both short-term and long
term exposure to emissions from LANL 
facilities. 

Because the emissions rates for the Expanded 
Operations Alternative are the greatest of the 
emission rates across the alternatives, the initial 
analysis of potential impacts due to criteria 
pollutants was based on these "bounding" 
emissions. Ambient air quality standards are 
established at levels that ensure an ample 
margin of safety, based on health risk 
assessments. Therefore, in cases where results 
of the Expanded Operations Alternative 
analysis of criteria pollutants demonstrate that 
the highest estimated concentration of a 
pollutant are well below the appropriate 
ambient air quality standards, no further 
analysis was performed. In cases where this 
alternative threatens such exceedances, more 
detailed analysis for each alternative was 
performed. 

No quantitative analysis of vehicle emissions 
was performed as part of this analysis. 
Although the operational alternatives may have 
different effects on the travel patterns in the 
study area as a result of changes in the number 
of LANL employees who would commute to 
Los Alamos, the future population of Los 
Alamos County is not expected to change 
substantially under any of the alternatives. 
Therefore, changes in regional emissions under 
any of the future alternatives are not expected to 
be more than a few (less than 5) percent. 
Vehicle emissions were included in the assumed 
background concentrations for each of the 
criteria pollutants in the analysis. Background 
concentrations were assumed to be 20 percent of 
the relevant standard, a conservative 
assumption. Because the study area is in 
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attainment for the pollutants that are released 
primarily from motor vehicles (carbon 
monoxide and ozone) and because there are no 
nearby heavily congested traffic areas or major 
sources or ozone precursors (i.e., hydrocarbons 
and nitrogen oxides), no potentially significant 
air quality impacts are expected from the 
commuter traffic emissions. The transportation 
analyses for each alternative include emissions 
impact estimates from trucks (e.g., commercial 
transport) associated with LANL's operations 
across the U.S. 

Toxic Air Pollutants 

The pollutants and laboratory operations that 
may cause significant air quality impacts at 
LANL were identified through a progressive 
series of screening steps, each step involving 
fewer pollutants that were then screened by 
methods that involved more rigorous and 
realistic emtsston rates and modeling 
parameters than the step before. This approach, 
consistent with EPA guidance, focuses detailed 
analyses only on those chemicals that have a 
reasonable chance of being of concern. This 
approach is particularly useful for an 
installation such as LANL, where the research 
and development nature of the facility results in 
usage of a large number of chemicals, 
potentially released from hundreds of sources 
spread throughout a large geographic area, and 
at highly variable but relatively low usage rates. 

The first screening step reduced a list of more 
than 2,000 chemicals purchased by LANL to a 
set of382 on the basis of physical and chemical 
characteristics such as low vapor pressure or 
low toxicity, and small quantity. The second 
screening step involved a comparison of a 
calculated maximum rate derived from health
based standards to the potential emission rate 
from a TA. In this step, a screening level 
emission value (SLEV) was developed for each 
chemical and for each TA where that chemical 
was used. A SLEV is a theoretical maximum 
emission rate that, if emitted at that TA over a 
short-term (8-hour) or long-term (1-year) 



period, would not exceed a health-based 
guideline value (GV) (Table 5.1.4.1-1). This 
SLEV was compared to the emission rate that 
would result if all the chemicals purchased for 
use in the facilities at that TA over the course of 
1 year were available to become airborne. 
Personnel knowledgeable of chemical usage 
and current and future operations reviewed 
these comparisons (put in the form of a ratio of 
SLEV to potential emission rate from the TA) 
and indicated whether or not it was possible that 
future chemical usage rates under any 
alternative could be increased by a factor 
indicated in these ratios. If there was an 
indication that usage could potentially be 
increased by that factor (a qualitative evaluation 
of whether chemical purchases could be 
increased by perhaps 10 times or 100 times over 
current rates), that chemical was referred to the 
next screening step. 

The third step, performed for a set of 13 sources, 
some of which had multiple chemicals, involved 
a determination of more realistic emission rates 
based on actual knowledge of the process where 
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the chemical was used and the modeling was 
conducted using actual stack parameters. If any 
chemical failed the screen at this point (a short
or long-term GV was exceeded), it was referred 
to the health and ecological risk assessment 
process ofthe SWEIS. 

Additive effects of carcinogenic chemical 
emissions were also considered by calculating 
whether a GV could be exceeded in the case of 
emissions of the same chemical from multiple 
TAs, and whether a GV could be exceeded by 
adding the cancer risk from emissions of all 
carcinogenic chemicals from all TAs. 

The EPA ISCST3 model was consistently used 
in this analysis, except for the third screening 
step in the case of modeling emissions from 
high explosives testing operations. In that case, 
a combination of the Hot Spot and the EPA 
ISCST3 models was more appropriate for 
modeling the emissions and conditions created 
by the detonation of explosives. 

TABLE 5.1.4.1-l.-Guideline Values Applied in the Nonradiological Air Quality Analysis 

Noncarcinogens While no national or State of New Mexico standards have been established for these pollutants, 
Short-Term the NMED has developed GVs for determining whether a new or modified source emitting a 
Guideline Values toxic air pollutant would require a construction permit (20 NMAC 2. 72, Subpart IV). These 

GVs are 8-hour concentrations that are 11100 of the occupational exposure limits (OELs) 
established by the American Conference of Governmental Industrial Hygienists (ACGIH) or the 
National Institute of Occupational Safety and Health (NIOSH). 

Annual Average The GVs used in this analysis are the inhalation reference concentrations (RfCs) from EPA's 
Guideline Values Integrated Risk Information System (IRIS). RfCs are daily exposure levels to the human 

population (including sensitive subgroups) during a lifetime (70 years) that could occur without 
appreciable risk of deleterious effects. 

Carcinogens The GVs used in this analysis to estimate potential impacts of carcinogenic toxic air pollutants 
from LANL operations are based on an incremental cancer risk of one in a million (1. 0 x 1 o-6) 

(i.e., one person in a million would develop cancer if exposed to this concentration over a 
lifetime)-a level of concern established in the Clean Air Act. The development of EPA risk 
estimates for exposure to carcinogens led to the concept of unit risk factors that are associated 
with exposure over a lifetime to annual average concentrations of chemicals. Therefore, only 
annual impact analyses of carcinogenic emissions were conducted. The impacts of the releases 
of carcinogenic toxic air pollutants were considered for more detailed analysis if the estimated 
combined incremental cancer risk associated with all of the carcinogenic pollutants emitted from 
LANL facilities at any location is greater than 1.0 x 10"6. For the purpose of screening 
individual carcinogens, a cancer risk of 1. 0 x 1 o·8 was established as the G V 
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Two sets of receptors (i.e., locations where air 
quality levels were estimated) were considered 
for the methodology described above. The first 
set of receptors includes nearby identified actual 
locations of concentrated human activity that 
might be affected from the emissions from 
LANL facilities. These include: (1) schools, 
hospitals, parks, and playgrounds within Los 
Alamos; (2) residences (including those in 
trailer parks) in all directions surrounding all of 
LANL facilities in Los Alamos County; and 
(3) towns, cities, and sensitive national and 
cultural areas within approximately 50 miles 
(80 kilometers) ofLos Alamos. These receptors 
are referred to as "sensitive receptors." The 
second set of receptors includes all of the fence 
line locations (in 10-degree increments) around 
each TA to which the public has access. These 
receptors are referred to as fence line receptors. 
Theoretical fence line receptors were 
considered in the comparison to short-term 
GVs; actual locations of receptors were 
considered in the comparison to long-term GVs 
(notably, carcinogens). Details on all aspects of 
this analysis may be found in appendix B (in 
volume Ill). 

Of the 382 total pollutants, 35 carcinogenic 
pollutants were evaluated individually and were 
also considered in the additive impacts analysis 
of emissions from all of theTAs. A list of the 
toxic air pollutants evaluated is in attachment 2 
to appendix B. 

5.1.4.2 Radiological Air Quality 

This section presents a discussion of the 
methods used to estimate the dose from 
radionuclide air emissions from LANL 
operations of selected modeled facilities. These 
methods were used for analysis of all 
alternatives; however, this information is not 
repeated in sections 5.2.4, 5.3.4, and 5.4.4. 
Prior to beginning the modeling of radionuclide 
air emissions under the SWEIS alternatives, 
historical data were reviewed for the index years 
1990 through 1994. These data were used to 
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verify that the modeled facilities under the 
SWEIS alternatives captured the majority of the 
emissions. The facilities listed m 
Table 5.1.4.2-1 were shown to represent over 
99.7 percent of the dose to the LANL 
hypothetical maximally exposed individual 
(MEl) during the baseline years. Other facility 
emissions were not modeled due to their small 
contributions to the total. Additional 
information is presented in appendix B. 

Air emission modeling and dose calculations 
were then performed for each facility listed in 
Table 5.1.4.2-1. The results of this modeling 
are presented for each of the four SWEIS 

TABLE 5.1.4.2-1.-Facilities Modeled for 
Radio nuclide Air Emissions 

FACILITY 
TYPE OF 

EMISSIONS 

TA-3-29 (Chemistry and Point Emissions 
Metallurgy Research) 

TA-3--66 (Sigma Building) Point Emissions 

TA-3-102 (Machine Shops) Point Emissions 

TA-ll (High Explosives Diffuse Emissions 
Testing) 

TA-15/36 (Firing Sites) Diffuse Emissions 

TA-16 (Weapons Engineering Point Emissions 
Tritium Facility) 

TA-18 (Pajarito Site: Los Diffuse Emissions 
Alamos Critical Experiments 
Facility) 

TA-21 (TSTA and TSFF)a Point Emissions 

TA-48 (Radiochemistry Point Emissions 
Laboratory) 

TA-53 (LANSCE)b Point and Diffuse 
Emissions 

TA-54 (Area G) Diffuse Emissions 

TA-55 (Plutonium Facility) Point Emissions 

a Tntium System Test Assembly and Tritium Science and 
Fabrication Facility 

bFive specific sources were modeled from TA-53 (Los 
Alamos Neutron Science Center). These include theTA-53 
Exhaust Stack-2 (ES-2), Exhaust Stack-3 (ES-3), Isotope 
Production Facility, Low-Energy Demonstration 
Accelerator, and combined diffuse emissions. 



alternatives. For each alternative analyzed, 
dose estimates were made to three specific 
receptors. These three receptors include the: 

• Facility-Specific Maximally Exposed 
Individual (FS MEI)-Due to the distance 
between facilities across the LANL, each 
modeled facility was modeled 
independently. The FS MEl represents the 
location corresponding to a specific facility 
where the modeled dose was greatest. The 
location of the FS MEl was determined 
based on distance, direction, and 
meteorological data for each site. The dose 
commitments were then calculated at this 
location from all other modeled facilities; 
thus, the FS MEl represents the estimated 
dose to an individual from the specific 
facility and all other modeled facilities. 

• Site-Wide Maximally Exposed Individual 
(LANL MEI)-The LANL MEl is the single 
highestFS MEl derived as described above. 
The LANL MEl was shown to be the same 
as the LANSCE FS MEl under all 
alternatives. The LANL MEl dose by 
alternative is presented in the air quality 
analyses, and the resultant human health 
risk effects due to these doses are presented 
in the human health analyses for each 
alternative. 

• Population Dose Within 50 miles 
(80 kilometers)-Population dose estimates 
were made for the entire population within 
a 50-mile (SO-kilometer) radius ofLANL 
(i.e., the summation of all doses to all 
people within that radius). The population 
dose from each facility was modeled 
independently for each alternative. The 
total from all facilities for one alternative 
represents the population dose from that 
alternative. Dose estimates to the 
population were derived from both point 
source and diffuse emissions. The expected 
excess latent cancer fatalities (LCFs) for the 
exposed populations are presented in the 
human health analyses for each alternative. 

Environmental Consequences 

Using a composite of all modeled data, 
maps were developed showing estimated 
isodose lines (lines of equal dose) for each 
alternative. Estimates of dose at particular 
locations can be identified from these 
maps. 

The results of this modeling were used to 
support human health impact analyses. 

There are two general mechanisms in which 
radionuclides are dispersed into the ambient air 
from LANL operations. The first is through 
forced ventilation systems with pollution 
control devices through a stack or vent. The 
second is from diffuse or nonpoint source 
emissions. Diffuse emissions occur in areas 
such as firing sites, landfills, unvented 
buildings, and solid waste management units. 

To estimate the dose impact from LANL 
operations, the facilities that emit the majority 
of radioactive materials to the air were 
identified. Twelve facilities were modeled 
within ten TAs. These facilities and types of 
radionuclide air emissions are listed in 
Table 5.1.4.2-1. 

Radionuclide emission projections were made 
by LANL staff based on historical activity 
levels and corresponding emissions for each of 
the four alternatives. These emissions were 
used to model the doses and develop the isodose 
maps. 

Individual and population dose estimates were 
calculated through the use of air dispersion 
modeling, which predicts the dispersion and 
dilution of radionuclide emissions at various 
locations. Following the release to the 
atmosphere, a radionuclide concentration at a 
given location is influenced by many variables 
including distance, direction, wind speed, wind 
direction, and others. Once the quantity of a 
radionuclide a person either ingests, inhales, or 
is otherwise exposed to is determined, the 
effective dose equivalent (EDE) is estimated by 
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applying appropriate dose conversion factors 
for each radionuclide. 

The air dispersion model used for these 
calculations was the Clean Air Act Assessment 
Package for 1988 (CAP-88). CAP-88 contains 
a modified Gaussian plume model that 
estimates the average dispersion of 
radionuclides released from up to six sources 
simultaneously. The model may be run on 
individual sources as well. The sources may be 
elevated stacks or uniform area {diffuse) 
sources. The program computes radionuclide 
concentrations in air, rates of deposition on 
ground surfaces, concentrations in food, and 
intake rates to people from ingestion of food 
produced in the assessment area. The model 
calculates the committed effective dose 
equivalent (CEDE). 

This model is approved by the EPA for 
demonstrating compliance with the National 
Emission Standards for Hazardous Air 
Pollutants (NESHAP) {40 CFR 61, Subpart H). 
This standard states: "Emissions of 
radionuclides to the ambient air from any DOE 
contiguous site shall not exceed those amounts 
that would cause any member of the public to 
receive in any year an effective dose equivalent 
of 10 millirem" (40 Code of Federal 
Regulations [CFR] 61.92). Modeling of the 
dose to a hypothetical MEl was used to show 
that facility emissions would not exceed this 
standard under any of the alternatives. 

The locations of the maximum dose estimates 
from each of the individual facilities emitting 
radionuclides were identified using estimated 
emissions and local meteorological conditions. 
This location is used as the FS MEl, and the 
dose is calculated from all air exposure 
pathways. The distance and direction to this 
location from all emissions points can then be 
calculated. 

Each facility's emtsstons impacts on other 
facilities' MEls were determined. The location 
ofthe maximum dose considering all emissions 
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from all facilities, is designated as the LANL 
ME I. 

Population dose estimates to a 50-mile 
(80-kilometer) radius were generated by 
CAP-88 using current population data. 
Composite maps of these calculations were also 
developed as mentioned. The health effects, 
predicted as a consequence of the radiological 
doses to off-site residents and recreational users, 
as well as those predicted from the population 
doses, are evaluated in the human health 
analyses in this chapter. 

5.1.5 Ecological Resources, 
Biodiversity, and Ecological 
Risk Methodology 

The conceptual scope of this impact analysis is 
the larger regional ecosystem in which the 
approximately 43-square-mile {Ill-square
kilometer) LANL site is immersed. LANL 
facilities, infrastructure, operations, and 
impacts-positive, negative, and 
undetennined-are an integral part of the 
patterns and processes of a complex regional 
landscape. Weather, topography, soils, plant 
and animal communities, and canyon systems 
carrying water from the Jemez Mountains east 
to the Rio Grande are continuous across the 
administrative boundaries of LANL, the NPS, 
U.S. Forest Service (USFS), regional Pueblos, 
and other regional land stewards. This 
ecological context has both spatial and temporal 
dimensions. 

The spatial scope of effects analysis is defined 
by prominent landscape features in the larger 
region surrounding LANL that approximate 
ecological boundaries in terms of many 
processes important to ecosystem function. 
These geographical boundaries were 
detennined from input from regional land and 
resource managers and consultants, review of 
the technical literature, and knowledge and 
experience ofLANL biological science experts. 
This information was combined with 



environmental data from LANL, the State of 
New Mexico, and federal and private research to 
define an area that simultaneously includes a 
reasonably complete suite of representative 
ecological components as well as conditions 
that would bound impacts resulting from 
ongoing LANL operations and evaluated 
alternatives. 

The temporal basis for this analysis extends 
from about the year 1850 to the present (as 
described in section 4.5), which captures the 
genesis and development of current dynamic 
processes operating in the regional ecosystem. 
This dimension provides the context necessary 
for identifying and analyzing impacts in the 
future. 

Effects analysis is based primarily on two 
measurements of ecological organization: 
watershed units and major vegetation zones. 
The identified 14 regional watersheds plus the 
White Rock Canyon section of the Rio Grande 
and Cochiti Lake were delineated for effects 
assessment. Six major plant communities 
within five elevation-defined vegetation bands 
across the Pajarito Plateau were defined. 
Watersheds were overlain with community 
types to form a landscape grid that facilitated the 
description and analysis of vegetation and 
wildlife distributions. This analysis 
encompasses specific elements of ecosystem 
composition, structure, and function at the 
species, local, and regional ecosystem levels. 

Biodiversity considerations form an important 
part of ecological impact assessment. Simply 
defined as "the variety oflife and its processes," 
components of biodiversity analyzed consist of 
regional ecosystem diversity, local ecosystem 
or community diversity, and species diversity. 
These components are analyzed as part of the 
analysis of the following major factors 
contributing to the decline or loss of 
biodiversity as identified by the Council on 
Environmental Quality (CEQ 1993): 

• Physical alteration of the landscape 

Environmental Consequences 

• Over harvesting 
• Disruption of natural processes 
• Introduction of exotic species 
• Pollution 

Ecological risk is the likelihood that adverse 
effects may occur or are occurring as a result 
of exposure to one or more physical, chemical, 
or biological stressors (EPA 1992). 
Environmental pollution generated from past 
and present LANL operations and projected 
discharges from the four alternatives identified 
for continued operation of LANL could 
potentially pose a risk to biotic communities and 
ecological processes. Qualitative assessments 
of ecological risk from the four alternatives 
were based on findings of the Environmental 
Surveillance Monitoring Program, quantitative 
risk assessments of three threatened and two 
endangered species at LANL, and ongoing 
programs and plans that address mitigation of 
legacy and operational contaminants. 

The impact analysis considered the potential for 
each alternative to affect habitats, ecological 
processes, biodiversity, and exposures to toxic 
chemicals and radionuclides. 

5.1.6 Human Health Methodology 

The detailed methodology used in evaluating 
potential consequences of continued operations 
of LANL on human health (the public and 
LANL workers) is described in volume III, 
appendixes Band D, sections B.l.1, B.2.1, and 
D.2. Estimates were made of the amount of 
radioactive or hazardous materials to which 
workers or the public could be exposed based on 
both site-wide and facility-specific estimates of 
emtsstons and effluents. Additionally, 
information from other resource area analyses 
(water resources, air quality, geology and soils, 
and ecological resources) are inputs for the 
human health analyses. Finally, recent 
information regarding LANL worker health 
incidents was used in predicting similar events 
over the next 10 years. 
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The radiation dose (for radioactive emissions) 
to the public and concentrations at receptor 
locations (for hazardous chemical emissions) 
from atmospheric emissions are calculated in 
appendix B, Air Quality (in volume III). The 
human health analysis translates these doses to 
their effects on human health. There are other 
potential exposures from liquid releases through 
the soil and aquatic pathways. However, the 
lesser contributions of current and projected 
LANL operations through environmental 
contamination in soil, sediment, surface water, 
and groundwater are so low that they cannot be 
partitioned from the existing contamination. 
The existing contamination is highly variable 
and much larger than annual incremental LANL 
contributions. This existing contamination 
consists of naturally occurring radionuclides 
and metals, weapons testing fallout, and 
contamination remaining from past operations. 
The decision was made to calculate the 
combined risk from the continued operation, 
plus the existing contamination. This exposure 
is almost entirely through ingestion of water, 
soil and sediment, and food. Estimates also 
were made of the inhalation and direct radiation 
exposure that can occur from being in the 
vicinity of radioactively contaminated soil. 

Exposures for members of the public and for 
LANL workers were estimated for all 
alternatives. Estimates of risk were based on 
inhalation, ingestion, and dermal absorption 
pathways. For an individual, the risk value (in 
terms of excess LCFs) is the increased 
probability for that individual. Exposure and 
risk evaluations include individuals who are: 

• Workers, site-wide or in a specific facility 
or specific job classification 

• The LANL MEl located north-northeast of 
the LANSCE facility (TA-53); FS MEis 
were also analyzed for the key facilities 
(appendix B, section B.l.l) 

• Off-site residents near LANL (Los Alamos 
County and non-Los Alamos County 
residents) 
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• Resident and nonresident recreational users 
of the lands within LANL 

• Individuals who may receive exposures via 
special pathways (e.g., smoking locally 
grown herbs or drinking these in teas, or 
increased intake of local fishes, or use of 
contaminated soil/clays in arts and crafts) 

The last three of these were evaluated based on 
exposure scenarios for each of five receptors 
(Los Alamos County and non-Los Alamos 
County off-site residents, resident and 
nonresident recreational users, and individuals 
exposed through special pathways). In addition, 
the total inhalation dose and risk to the 
population within 50 miles (80 kilometers) of 
LANL were estimated. This risk is presented as 
the added number of cancer deaths (excess 
LCFs due to the dose estimated) from LANL 
operations. 

Consequences were estimated by calculating the 
changes in risk to members of the public or to 
workers based on risk factors and reference 
values developed by the International 
Commission on Radiological Protection 
(ICRP), EPA, or other authoritative 
organizations. An estimate of the lifetime risk 
of dying from cancer due to chronic exposure to 
radionuclides or chemicals was made to 
determine human health consequence--that is, 
it was assumed that an individual received this 
dose every year for a 72-year lifetime. 

An example of how consequence is estimated 
for radiation exposure would be estimating the 
excess LCFs over their lifetimes in a worker 
population as a function of the radiation dose 
estimated to be received by that population. The 
LCF is the product of the dose and the risk factor 
(0.0005 LCF per person-rem for the public and 
0.0004 LCF per person-rem for workers) 
(discussed in appendix D, section D.l, 
Table 0.1.1.2-1). The reader should recognize 
that these estimates are intended to provide a 
conservative measure of the potential impacts to 
be used in the decision-making process, and do 
not necessarily· portray an accurate 



representation of actual anticipated fatalities. In 
other words, one could expect that the stated 
impacts form an upper bound, and that actual 
consequences could be less, but probably would 
not be worse. This is discussed in the primer on 
the effects of radiation in appendix D, 
section D .1.1. 

For consequence to the public, conservative 
estimates of potential exposures were made 
using environmental surveillance data (typically 
from 1991 to 1996), data from specific 
contaminated sites, and estimates of operations 
releases (effluents and emissions) associated 
with each alternative. The total risk to the 
public from LANL operations is proportional to 
the collective dose within the 50-mile 
(SO-kilometer) radius from LANL (that is, to the 
sum of all the doses to individuals in that 
population). However, questions may arise 
about the range of exposures within that 
population. The most likely exposure to 
individual members of the public is typically 
near zero. The upper bound for individual 
exposure is expressed as the potential dose to 
the hypothetical MEl. The J\1£1 is assumed to 
remain in place outdoors without shelter and 
without taking any protective action for the 
entire period of exposure. This may be for days 
during accidents and as long as an entire year for 
routine operations. In reality, no one would 
receive a dose approaching that of an J\1EI, but 
the concept is useful as an expression of the 
upper bound of any possible dose to an 
individual. The ICRP and federal guidance 
recognize that through limiting the dose to all 
individual members of the population, the entire 
population is protected (because the average 
dose is much less than the maximum dose) 
(ICRP 1977 and EPA 1987). The EPA uses the 
concept of J\1EI to ensure that no member of the 
public has exceeded specified dose limits. The 
methodology used to evaluate radiological air 
doses and chemical exposures from airborne 
emissions to the public is detailed in chapter 5, 
section 5.1.4. Also, appendix D (section D.2.) 
presents a more detailed discussion of 

Environmental Consequences 

methodologies used for estimating human 
health consequences. 

The ingestion of radionuclides, chemicals, and 
metals was calculated for the total 
concentrations that exist in the environment, 
regardless of origin. The concentrations in the 
environment include naturally occurring 
radionuclides and chemicals, residual 
contamination from worldwide fallout and 
earlier LANL operations, and small quantities 
of contamination from more recent and ongoing 
operations. Because it is impractical to 
impossible to differentiate among these sources 
for most materials, this SWEIS analysis 
calculates the total risk from all these sources. 
This total risk would be affected by the 
alternatives only to the extent that additional 
operational and accidental emissions may 
occur. 

The exposures through ingestion were 
calculated using the 95 percentile upper 
confidence limit (UCL) concentrations. In 
calculating the UCL, all samples of zero, 
negative value, or less than the detection limit 
were rejected. This significantly increases the 
average value and the UCL, and especially so 
when a large fraction of the samples show no 
detectable contamination. 

Estimates of ingestion risk were based on 
standard assumptions from ICRP and/or EPA. 
Estimates were made of annual exposures 
(cancer rates are presumed to depend upon 
integrated exposure and to be independent of 
exposure rate). Concentrations of radionuclides 
and chemicals in environmental media were 
from the LANL environmental surveillance 
monitoring data collected from 1991 to 
1996 (e.g., LANL 1997d). Background 
concentrations of radionuclides and chemicals 
in the soils and sediments and waters in the 
region around LANL were used to compare to 
LANL emissions/effluents and contaminated 
media on site. 
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Worker consequences were evaluated by 
estimating the changes that would occur in a 
specific alternative and determining the 
increment from actual exposure records at 
LANL for the base period (1991 through 1995). 
For example, for worker exposures to chemicals 
and to nonionizing radiation, and for the 
consequences of physical hazards (such as 
electrical hazards), the historical occupational 
record at LANL was examined and 
consequences were estimated by alternative, 
based on changes in the workforce associated 
with the alternative. No credit was taken for 
increased safety performance by LANL over 
that experienced during the base period. 

Many of the estimates of consequence (such as 
risk of excess LCFs) were calculated using 
mathematical modeling. These results are 
estimates based on multiple assumptions about 
toxicity, exposure route, human behavior, and 
the movement of materials through the 
environment. Therefore, there are substantial 
uncertainties inherent in the human health 
evaluations presented in this chapter. These 
uncertainties include: model simplification of 
the actual process by which exposure occurs; 
the variance associated with sampling and 
measurements of concentration of chemicals 
and radionuclides in the environment; the 
simplifying and conservative assumptions made 
regarding the receptor location, age, and length 
of time in the area; and behavioral risk factors. 
Uncertainty also increases in areas having 
higher naturally occurring concentrations of 
some radionuclides and soil metals; the area 
around LANL has relatively high and extremely 
variable concentrations of natural uranium and 
many metal ores. A discussion ofuncertainties 
and their impacts on the use of model results to 
evaluate consequences is given in appendix D, 
section D.2. 

5-14 

5.1.7 Environmental Justice 
Methodology 

Because most of the topical analyses in the 
SWEIS considered potential impacts within a 
50-mile (80-kilometer) radius of LANL, that 
distance was also considered for the 
environmental justice analysis. The presence of 
minority and low-income communities within 
that radius is described in chapter 4 
(section 4.7), as is the methodology used to 
identify these communities. Figures 4.7.1-1 
and 4. 7.1-2 in chapter 4 illustrate how the area 
within a 50-mile (80-kilometer) radius was 
divided into sectors for the environmental 
justice analysis. It is noteworthy that the 
majority of the sectors reflect a substantial 
presence of minority and/or low-income 
populations. (For the purposes of the SWEIS, a 
substantial presence means greater than 25 
percent of the population is considered to be 
minority or below the poverty level.) The 
impacts for each of the individual topical areas 
are, in essence, overlaid onto this figure to 
assess the impacts. 

The environmental justice analysis is a 
comparative analysis. In order to determine 
whether impacts are disproportionate, the 
impacts in sectors with a substantial presence of 
minority or low-income populations are 
compared to the sectors that do not have a 
substantial presence of these populations. In 
this case, sectors 1-3 and 6-16, all within a 
10-mile (16-kilometer) radius ofLANL, do not 
have a substantial presence of minority or low
income populations and are used for this 
comparison. 

It is presumed that the minority populations 
have traditional or cultural practices that include 
subsistence materials different than those of 
other populations in the area. There is little 
information regarding such materials and 



quantities used, but assumptions are made for 
the purposes of the human health analyses. 
These analyses are referred to as special 
pathways analyses. Because the special 
pathways may be more viable or important to 
minority populations, they are of interest in the 
analyses under Environmental Justice. Thus, 
this impact area analysis explicitly addresses the 
potential human health risks due to these special 
pathways. 

5.1.8 Cultural Resources 
Methodology 

For the purposes of impact assessment, cultural 
resources were grouped into three broad 
categories: prehistoric archaeological sites, 
historic resources, and traditional cultural 
properties (TCPs). Within these three 
categories, cultural resources were grouped into 
general types or classes for impact analysis as 
opposed to analyzing individual resources (e.g., 
simple and complex Pueblos, scientific 
laboratories, and ceremonial sites). More 
detailed information on these resources is 
included in volume III, appendix E. Data and 
impact levels occurring from LANL operations 
during the period of 1991 through 1995 were 
used as the background or baseline standard to 
compare any changes resulting from 
implementation of the four alternatives. 

Sources of information used for impacts 
assessment included systematic archeological 
surveys of cultural resources present on LANL 
and recorded in the LANL cultural resource 
database; consultations with the LANL Cultural 
Resources Management Team, 23 Native 
American tribal governments, Hispanic 
commum11es, and the State Historic 
Preservation Office(r) (SHPO); and literature 
reviews of Native American and Hispanic 
TCPs. Also, results of the consequence analysis 
for air quality, surface and groundwater, human 

Environmental Consequences 

health risk, and noise and vibration were used to 
evaluate impacts to human users of TCPs and 
other potential impacts to cultural resources. 

Impact assessment is based on general sources 
of effects or types of actions. These consist of 
the following: 

• New construction 
• Increased vibrations (from traffic, 

explosives testing, etc.) 
• Increased erosion or siltation 
• Shrapnel scatter from firing points 
• Explosives (direct hits) 
• Radiation hazards (from airborne or 

waterborne contamination) 
• Hazardous material (nonradiological from 

airborne or waterborne contamination) 
• Noise 
• Security changes 
• Hydrogeologic changes 
• Maintenance changes 

Impacts were evaluated according to four broad 
categories that reflect the criteria of effect 
(36 CFR 800.9) under the National Historic 
Preservation Act (16 U.S.C. §470). These 
categories consist of destruction/alteration; 
isolation and restriction of access; introduction 
of visual, audible, or atmospheric elements out 
of character with the resource; and neglect 
leading to deterioration and vandalism. Not all 
classes of cultural resources would be affected 
by every category of effect. 

Effects to resource categories were evaluated 
for each of the four alternatives by means of a 
data matrix. Geographic overlay analysis and 
detailed project descriptions were used to assist 
in identifying the numbers and types of cultural 
resources that might be affected by the 
alternatives. 
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5.1.9 

5.1.9.1 

SOCIOECONOMICS, 

INFRASTRUCTURE, AND 

WASTE MANAGEMENT 

METHODOLOGY 

Socioeconomics 

Employment, Salaries, and Procurement 

The primary (direct) and the secondary 
(indirect) impacts of LANL activities on 
employment, salaries, and procurement are 
analyzed in the SWEIS. The primary impacts 
are projected based on the changes in 
employment (in terms of full-time equivalents 
and procurement at LANL, including the full
time, part-time, and temporary employees of 
UC, Johnson Controls, Inc., Protection 
Technology of Los Alamos, and technical 
subcontractors. Changes in employment were 
projected by subject matter experts for each of 
the key facilities, and employment for the rest of 
LANL was assumed to remain the same. The 
changes in employment are associated with full 
implementation of each alternative. Although 
these changes are likely to happen over a few 
years, the analysis assumes that they occur 
within a year of the ROD for the SWEIS. The 
employment projections were made by job 
category, and the 1996 average annual salary for 
each job category was used to project annual 
salaries (LANL 1996a). The LANL annual 
procurement projections were made based upon 
historical procurement and the changes in 
activity levels and employment across 
alternatives (LANL 1995b, LANL 1996a, and 
LANL 1997a). Future procurement was 
distributed among the Tri-County Area (the 
three counties closest to LANL: Los Alamos 
County, Rio Arriba County, and Santa Fe 
County), the remaining New Mexico counties, 
and areas outside of New Mexico based on the 
historical distribution of procurement. 

Changes in employment and procurement at 
LANL are expected to result in additional, 
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secondary, changes in employment, salaries, 
and expenditures in the area, as well as changes 
in the demands on social services. These 
secondary impacts occur within a regional 
economy because jobs added in a primary 
industry such as LANL create local 
opportumttes for new employment in 
supporting industries. Analysis of these 
secondary economic and social impacts of 
LANL activities across the alternatives utilizes 
multipliers derived from a 1996 DOE/New 
Mexico State University study (Lansford et al. 
1996). These multipliers are: 

• Employment: 2.71 
• Salaries: 1.95 
• Expenditures/Business Activity: 2.89 

These multipliers are used to predict the total 
LANL socioeconomic impacts in the area. For 
example, ifLANL were to expand employment 
by 100 full-time workers who would reside in 
the Tri-County area, the secondary effect of that 
action would be the addition of 171 new 
secondary jobs in the Tri-County labor market. 
On the other hand, if LANL were to reduce 
employment by 100 full-time workers, the 
reverberating effect across the Tri-County 
economy would be the loss of 171 other jobs. 

The employment changes result in population 
changes in the Tri-County region. It should be 
noted that the 1996 report (reflecting 1995 data) 
has been updated since this SWEIS analysis was 
performed. The latest of this series of DOE/ 
New Mexico State University reports was 
issued in May 1998 (reflecting 1997 data). The 
regional multipliers reflected in that recent 
report are about 5 percent greater than those 
reflected above. Because these multipliers are 
used only to determine the secondary 
socioeconomic impacts and because these 
changes are relatively small, the impact 
analyses influenced by these changes were not 
updated for the issuance of the final SWEIS. If 
these updated numbers were applied, 
population increases, housing demand, regional 



employment, local government finance, and 
services values would be slightly higher than 
presented in the final SWEIS. The DOE does 
not consider such slight changes to be 
substantial for the purposes of the SWEIS. 

Only LANL changes in employment, incomes, 
and expenditures were used for this analysis. 
For example, changes because of tourist and 
skier visitation to the region were ignored, as 
were changes in non-LANL construction and 
retail sales. 

Housing 

The projections of housing distribution for the 
four alternatives were made by: 

• Determining the potential housing growth 
for LANL employees in Los Alamos 
County by adding the county's housing 
units now under construction, potential 
housing conversions, and the buildable, 
vacant, single-family lots (PC 1996a and 
PC 1997c). 

• Distributing the remaining housing growth 
for LANL employees between Santa Fe and 
Rio Arriba Counties, based on the 
availability of buildable land, the presence 
of utilities, and the presence of developer 
capital (PC 1996a and PC 1997 c). 

For analysis of housing, it was assumed that one 
unit of housing demand would be created for 
every 2.39 (the average household size) net 
additions to the area population. This algorithm 
is based on the relationship of housing units to 
population for the Tri-County region shown in 
the 1990 U.S. Census (DOC 1993b). 
Population projections were based on the 1990 
U.S. Census information (DOC 1992 and 
DOC 1993a), New Mexico Department of 
Labor information (NMDL 1996), and on a 
1994 study done by the University of New 
Mexico (UNM 1994). 

Environmental Consequences 

Construction 

Construction projects included in each of the 
SWEIS alternatives are detailed in chapter 3. 
The employment and salaries associated with 
LANL construction activities were projected 
separate from those for LANL operations. On 
average, field construction labor (the basis for 
construction employment and salaries) is about 
24 percent of the total project cost. Although 
this percentage can vary substantially from 
project to project, this average percentage was 
used for the SWEIS analyses. The total project 
costs and the salaries estimates are in 1996 
constant dollars and are subject to congressional 
appropriations. The average annual wage for 
construction workers in northern New Mexico, 
including supervisory personnel, is $35,000, 
which is the annual wage assumed for these 
analyses. 

Total project costs were determined based upon 
the 1997 and 1998 Capital Asset Management 
Process (CAMP) reports (LANL 1997c) and 
other NEP A documents that discuss 
construction projects at LANL. Application of 
labor expenditures as a percentage of total 
project cost (24 percent) is the total construction 
salaries for each alternative. The total 
construction salary divided by $35,000, 
produced an estimate of the number of 
employees who would be engaged in 
construction at LANL each year for the period 
1997 through 2006 for each alternative. 

Local Government Finance 

Changes in gross receipts tax yields, the key 
LANL-dependent local government tax 
revenue, were determined by dividing the 1995 
gross receipts tax yields for Los Alamos, Rio 
Arriba, and Santa Fe Counties and the cities of 
Santa Fe and Espanola (NMDFA 1996, 
NMTR 1995, and NMTR 1996) by population, 
and multiplying that product by the changes in 
population (due to both primary and secondary 
employment changes) resulting from changes in 
LANL activities across the alternatives. 
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Services 

Education finance impacts across the 
alternatives were based on calculating 
enrollment changes induced by LANL activities 
on total budget requirements. Thus, population 
changes were converted to school enrollment 
changes that were then multiplied by $4,009, 
which is the average New Mexico annual 
operating cost per public school student 
(NMDE 1995). 

Impacts presented for other services (e.g., 
police, fire) are qualitative and were based on 
field interviews and the knowledge of subject 
matter experts (PC 1996b, PC 1997d, and 
BH&A 1995). 

5.1.9.2 Infrastructure 

Utilities 

LANL annual requirements for electricity and 
water are projected by alternative based on 
historical use and on projected activity levels. 
These projections are considered maximum 
annual demands. Because most LANL facilities 
are not individually metered for utility usage 
(none of these facilities are individually metered 
for natural gas usage), useful projections could 
not be made on a facility-by-facility basis. 
However, the TA-53 facilities and operations 
discussed in chapter 3 (section 3.5.11) are 
substantial users of these utilities, and TA-53 is 
individually metered for electricity and water 
use. For this reason, electricity and water usage 
by alternative is projected for LANSCE 
separate from the rest of LANL facilities. 
Except for LANSCE electricity and water 
usage, LANL's utilities usage is not expected to 
change substantially from the baseline usage 
described in chapter4 (section 4.9). Natural gas 
use is projected to continue at the baseline usage 
rate, which is the maximum amount used in 
recent years. 
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5.1.9.3 Waste Management 

Radioactive and Hazardous Waste 
Generation 

The generation of waste places a burden on the 
LANL waste treatment, storage, and disposal 
infrastructure. For this reason, LANL waste 
generation by alternative is presented in this 
section. The waste treatment, storage, and 
disposal activities could have impacts; those 
impacts are included in the other sections of this 
chapter (e.g., radioactive air emissions include 
those attributable to waste operations). Waste 
generation projections were based on projected 
operations as compared to the baseline waste 
generation. These projections take credit for 
fully developed and implemented waste 
minimization/pollution prevention measures, 
but do not assume implementation of actions 
that are currently in development or may occur 
in the future. Every indication is that the waste 
minimization/pollution prevention program at 
LANL will continue to reduce the waste that 
must be managed, so the projections made by 
alternative are considered conservative. 

The report Waste Management Strategies for 
LANL (LANL 1998a) reflects the treatment and 
disposal of waste at LANL, as well as more 
detailed information regarding the waste types 
and applicable treatment processes. 

5.1.9.4 Contaminated Space 

The contamination of space and equipment 
places a burden on the LANL infrastructure for 
eventual cleanup, waste handling, and 
decontamination and decommissioning efforts 
(at additional cost, as compared to these actions 
for uncontaminated space and equipment). 
During the scoping activities for the SWEIS, 
members of the public suggested that DOE 
decision-making should consider this burden 
and requested that changes in contaminated 
space and equipment by alternative be presented 
in the SWEIS. For these reasons, the SWEIS 



includes estimates of changes in contaminated 
space and equipment by alternative, as 
compared to the baseline contaminated space 
presented in chapter 4 (section 4.9). 

In general, the estimation of contaminated 
spaces was made within plutonium facilities, 
hot cells, process gloveboxes, and general 
laboratory areas on a foot print (square footage) 
basis, and was made by subject matter experts. 
Future clean-up costs or environmental impacts 
associated with eventual cleanup ofLANL are 
dependent on the regulations and facility 
conditions at the time of the cleanup and cannot 
be predicted; thus, no attempt is made in the 
SWEIS to translate the contaminated space 
projections into a cost liability or into eventual 
cleanup actions and impacts. It is anticipated 
that such assessments will be made at the time 
DOE plans for such actions (presumed to be 
well beyond the 10-year time frame of the 
SWEIS). 

Vehicle-Related Risk 

Cargo-Related Risk 
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5.1.10 Transportation Methodology 

The methods and assumptions described in this 
analysis were selected to ensure meaningful 
comparisons among the SWEIS alternatives. In 
general, assumptions used in this analysis are 
intended to be conservative enough to ensure 
that the results do not underestimate the level of 
transportation risk, but not so conservative that 
the risk calculation is knowingly orders of 
magnitude too conservative or such that any 
differences between alternatives are obscured. 

The analyses of both radioactive and hazardous 
material risks are largely accomplished with 
standard computer codes; the methodology is 
documented in more detail in volume lll, 
appendix F. Figure 5 .1.1 0-1 illustrates the 
basic transportation risk analysis methodology. 
As indicated in the figure, the overall 
transportation analysis was approached in two 
major segments: 

lncldtnHrtt Analysis 
· Off-: AADTIIAN ond 

ADROIT 
• On-aitt: dose data 

AcQdantAnllyals 
• Rodiooc1ivt oH·aitt: Accidtnt ffoquency 

RADTRAN and ADROIT .nd comequence 
• Haurdoua Off-aha: 

avtnt UHa ond ALOHA 
• On·lh:a: event tr ... 

FIGURE 5.1.10-1.-Transportation Risk Analysis Methodology. 
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• Vehicle-related risk includes truck 
emissions and vehicle accidents (no release 
of cargo). 

• Cargo-related risk includes both incident
free radiation exposure and accidents that 
could release radioactive or hazardous 
cargo. 

5.1.10.1 Determination of Shipment 
Amounts, Materials, and 
Physical Forms 

The determination of annual radioactive and 
hazardous chemical shipment amounts, 
materials, and physical forms, by SWEIS 
alternative, was intended to ensure that 
shipments that could contribute significantly to 
accident risk were projected and analyzed. 
Shipments of relatively small quantities and of 
materials that present substantially lesser 
hazards were not considered in as much detail. 
Shipments of waste are included in the SWEIS 
transportation analyses and are also discussed in 
section F.6.6 in appendix F. 

The radioactive material shipment projections 
by alternative were determined by interviewing 
DOE and LANL subject matter experts. 
Historical shipment data, on site and off site, 
were used to help ensure completeness. On-site 
shipments of special nuclear material (SNM) at 
the gram level were not accounted for because 
their contribution to risk would be minor. The 
off-site and on-site radioactive material 
shipments for each SWEIS alternative are listed 
in appendix F. 

The historical hazardous chemical shipments 
were determined primarily by using existing 
LANL databases, as well as by using DOE 
shipment mobility/accountability collection 
(SMAC) data. Large inventories and bulk 
shipments were identified from these databases. 
Through this process and through interviews 
with subject matter experts, bounding historical 
material types and quantities were identified. 
Where possible, future hazardous chemical 
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shipment projections were made by subject 
matter experts (e.g., future explosive shipments 
are explicitly related to the alternative 
descriptions). In many cases, hazardous 
chemical shipment projections could not be 
explicitly determined in this manner because 
many chemicals are purchased in large 
quantities but are actually used in small 
quantities over long periods and across the 
entire site. In such cases, chemical shipment 
projections were made based on the ratios of 
projected shipments to historical shipments for 
materials that were explicitly related to 
alternative descriptions. This process and the 
bounding chemical shipments, on site and off 
site, by alternative are described in detail in 
appendix F (in volume III). 

5.1.10.2 Shipment Routes and 
Distances 

LANL shipments projected for each of the 
SWEIS alternatives include shipments to and 
from other DOE sites as well as to and from 
numerous non-DOE (e.g., commercial) sites. 
Subject matter experts identified DOE sites 
involved in such shipments. For shipments to 
sites other than DOE sites, five geographical 
areas are defined for radioactive material 
shipments: northeast, southeast, northwest, 
southwest, and New Mexico. The cities 
selected as representative of each area are 
Concord, Massachusetts; Aiken, South 
Carolina; Richland, Washington; Berkeley, 
California; and Albuquerque, New Mexico. 
These cities were chosen as conservatively 
representative (on the basis of the number of 
shipments) of the various shipment locations in 
the geographic area in the 1990 through 1994 
baseline. Cargo air shipments are also made to 
and from the LANL site. Air shipments arrive 
at the Albuquerque International Airport and are 
transported by truck or van to LANL or vice 
versa. 

In general, the transportation impacts presented 
in the SWEIS are reflected on an annual basis 



for each of four route segments: from LANL to 
U.S. 84/285; from U.S. 84/285 to I-25 

' remainder of New Mexico (all other 
transportation in the state), and outside New 
Mexico. Based on the routes established for this 
analysis, shipment mileage was calculated, and 
the population density along the route was 
estimated. The IDGHW A Y code (Johnson et al. 
1993) was used to determine the distance 
traveled for each off-site shipment route. 

All routes for shipment of radioactive or 
hazardous material into or out of LANL are 
conservatively assumed to pass through Santa 
Fe. The Santa Fe Relief Route (currently being 
constructed) would replace 6. 5 miles 
(10.5 kilometers) on U.S. 84/285 through Santa 
Fe to I-25, with 13.8 miles (22.2 kilometers) 
starting from U.S. 84/285 north of Santa Fe to 
exit number 276 of I-25, south of Santa Fe. 
Because of the location where the Relief Route 
meets I-25, travel on l-25 south of Santa Fe 
would be reduced by 6 miles L_ kilometers) of 
highway travel, and travel on I-25 north of 
Santa Fe would be increased by 6 miles 
(__ kilometers) of highway travel if the Relief 
Route were used. The Santa Fe Relief Route 
between I-25 and the junction of U.S. 84/285 
with NM 502 consists of 1.2 miles 
(1.9 kilometers) of urban highway, 3.9 miles 
(1.9 kilometers) of suburban highway, and 
14.9 miles (24 kilometers) of rural highway. 
Appendix F (in volume III) includes a detailed 
comparison of impacts between transportation 
through Santa Fe and using the proposed Santa 
Fe Relief Route. (The segments from U.S. 
841285 I-25 and the remainder ofNew Mexico 
are the only ones that would potentially be 
affected.) In most of the analyses, the 
differences are very small; these differences are 
discussed in the discussion of each type of 
transportation impact and are presented in more 
detail in appendix F (section F.7). 

5.1.10.3 Vehicle-Related Risks 

Truck traffic on public highways presents two 
types of health risks independent of the nature of 
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the cargo: the health effect of air pollutants 
(primarily diesel fuel combustion products) and 
the injuries and fatalities caused by truck 
accidents. Aircraft accidents could also 
contribute to injuries and fatalities. Because 
there is no rail service to LANL, rail transport is 
not addressed. 

As described in Figure 5 .1.1 0-1, once the 
routes, distances, and population densities are 
determined (as described above), truck 
emissions and vehicle accident rates must be 
determined to calculate the vehicle-related 
risks. These factors are discussed further below. 

Truck Emissions 

Truck traffic produces air pollution from diesel 
engine exhaust, fugitive dust generated by the 
vehicle wake on the highway surface and 
shoulders, and particulates from tire wear on the 
paved surface. The primary health effect of 
diesel fuel combustion is caused by sulfur 
oxides and particulates, although nitrogen 
oxides and hydrocarbons are also produced. 
The health effect of these pollutants is increased 
sickness (morbidity) and death, generally 
occurring after a latency period of some years. 
No analysis was made for increased sickness 
because no data were available. The health 
effect has been evaluated by Rao et al. (1982) as 
1.6 x w-7 excess LCFs per truck mile 
(1.0 X 10-7 fatalities per truck kilometer) in 
urban areas. The result is limited to urban areas 
because the available air pollution mortality 
data were limited to metropolitan population 
subgroups. 

The total number of radioactive and hazardous 
material shipments made annually under each 
alternative (detailed in appendix F, section F.5) 
and the urban mileage per shipment are used to 
determine the total annual urban mileage for all 
shipments. This mileage is converted to excess 
LCFs per year using the conversion factor from 
Rao et al. 1982, as noted above. 
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Truck Accidents 

Four sets of truck accident rates are used in the 
analysis: state-specific; route-specific, between 
I-25 and the LANL site; on-site roads with and 
without road closure; and the safe secure 
transport (SST) trailer. To the extent possible, 
each of these sets of accident rates was 
determined based on existing accident rate data 
available from the U.S. Department of 
Transportation (DOT), the State of New 
Mexico, and previous on-site transportation risk 
analyses at LANL. The truck accident rate for 
closed roads was determined to be 1.44 x 1 o-8 

accidents per mile (8.95 x w-9 accidents per 
kilometer) based on an analysis of the types of 
truck accidents and the LANL site 
administrative controls (Rhyne 1994b ). The 
accident rate for SST shipments was determined 
based on the actual SST accident rate for the 
9-year period between 1988 and 1996 
(7.7 X 10-8 accidents per mile (4.8 X 10-8 

accidents per kilometer]) by extrapolating data 
for varying operating environments of five-axle 
vans in the appropriate weight range in 
commercial service (Phillips et al. 1994). The 
determination of these accident rates and the 
accident rates used for this analysis are 
discussed further in volume Ill, appendix F. 

Aircraft Accidents 

Air transport associated with shipments to and 
from LANL is assumed to be by commercial air
cargo carriers (such as Federal Express) to and 
from the Albuquerque International Airport. 
(Transport between this airport and LANL is by 
truck or van.) Shipments are picked up in the 
carrier's van and taken to an airport, flown to the 
destination city, and taken to the final 
destination by the carrier's van. Commercial 
air-cargo carriers are categorized as large 
certified air carriers and are assumed to fall in 
the subcategory of"large nonscheduled service" 
for which the 1992 accident rate was 7.9 x 10-9 

accidents per mile (DOT 1992). 
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Because the accident rate for similar shipments 
by truck is much greater (by two orders of 
magnitude) and this difference is not offset by a 
comparable difference in the consequences of 
these accidents, aircraft accidents were screened 
from further analysis. 

5.1.10.4 Cargo-Related Risks 

In addition to the vehicle-related risks, cargo
related risks are also analyzed in this section. 
These risks include incident-free radiation 
exposure, and exposure to radioactive or other 
hazardous materials due to an accidental 
release. The estimates of material amounts, 
physical forms, routing, and population 
densities along these routes that were described 
earlier in this section are used in these analyses. 
The following information presents the methods 
used to estimate cargo-related risks. 

RADTRAN and ADROIT Analyses for 
Radioactive Materials 

Two of the four risk measures illustrated in 
Figure 5.1.10-1 are modeled by RADTRAN or 
ADROIT. (These are discussed further in 
appendix F, section F.4.4.) The RADTRAN 
code is designed to produce conservative 
estimates of the radiological dose to workers 
and the public during incident-free 
transportation, as well as the radiological risks 
from potential accidents. RADTRAN is widely 
accepted and used both in the U.S. and 
internationally. 

The ADROIT code was developed to replicate 
the RADTRAN incident-free and accident 
estimates specific to transport using DOE SST 
trailers. ADROIT end results are very similar to 
RADTRAN. These codes were applied to the 
impact analyses for off-site shipments of 
radioactive materials. 

Incident-Free Radiation Exposure. The most 
important parameter for evaluation of incident-



free radiation exposure is the package exterior 
radiation level. The transport index (TI) is used 
in RADTRAN to characterize the exterior 
radiation field. The TI is defined in 
49 CFR 73.403 as "the exposure rate in 
millirems per hour at a distance of 3 feet 
(1 meter) from the surface of the package," and 
DOT regulations limit the value of TI to 10 or 
less for general commerce shipments. The Tis 
for LANL's on-site shipments are based on 
historical measurements. The average truck 
shipment TI is less than 2, and the average air 
shipment TI is approximately 0.1. 

Annual radiation doses and excess LCFs are 
calculated for members of the public along the 
truck route, members of the public traveling on 
the truck route, members of the public at truck 
stops, truck and air crew members, and MEis. 
All trucks are assumed to pass a residence 
98 feet (30 meters) from the highway at a speed 
of 15 miles (24 kilometers) per hour. 

Accidental Release of Radioactive Materials. 
Radioactive material shipments were evaluated 
to determine those that would likely present the 
largest calculated consequence (see 
appendix F). These are referred to as the 
bounding material shipments. The bounding 
radioactive material shipments included in the 
SWEIS transportation analyses are: 

• Off-site shipment of plutonium-238 oxide 
powder in an SST 

• Off-site shipment of americium-241 
standards 

• On-site shipment of plutonium-23 8 solution 
samples (performed with road closures) 

• On-site shipment of irradiated targets 
(performed with road closures) 

In addition to these shipments, off-site 
shipments of contact-handled transuranic 
(CH TRU) waste, remote-handled transuranic 
(RH TRU) waste, and plutonium weapon 
components (pits) are analyzed due to the level 
of public interest in such shipments that was 
expressed during scoping for the SWEIS. 

Environmental Consequences 

In order to determine the frequency terms for 
these analyses, the frequencies of the shipments 
listed above were supplemented with the 
frequencies of other large shipments of similar 
materials. For example, the number of on-site 
plutonium-238 solution shipments was 
increased for analysis by the number of on-site 
weapons-grade plutonium solution shipments 
(see volume III, appendix F). Thus, the 
frequency term includes both plutonium-238 
and weapons-grade plutonium shipments. 

The impacts of an accidental release of 
radioactive materials from shipments are based 
on the accident scenario (and the associated 
forces on the packages), the fraction of the 
radioactive material in a package that could be 
released during an accident of a certain severity, 
and the fraction of material released that would 
be dispersed as an aerosol that could be inhaled 
into the respiratory tract. This information is 
used to determine the radiation dose that would 
result from the accident to exposed individuals. 

The fraction of the radioactive material in a 
package that could be released during an 
accident is referred to as the release fraction. 
Release fractions vary according to the package 
type and the accident severity. Type B packages 
are designed to withstand the forces of severe 
accidents and, therefore, have smaller release 
fractions than Type A packaging (see 
appendix F for more information on packaging). 
Plutonium packages are designed to even higher 
standards. The RADTRAN and ADROIT 
models include the accident severity and the 
shipment packaging in consequence analyses. 

Subsequent to release, dispersion of the material 
into the atmosphere as an aerosol and, in most 
cases of interest, inhalation into the respiratory 
tract (respirable aerosols only) would be 
required to produce a significant exposure to 
members of the public. Most solid materials are 
relatively nondispersible. Conversely, gaseous 
materials are easily dispersed. Liquid 
dispersibility depends on the liquid volatility. 
The aerosolization and respirable fractions 
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depend on the physical form of the material. 
RADTRAN and ADROIT include all of these 
factors to determine respirable release fractions 
in calculating the accident consequences. 

Health Risk Conversion Factors. The health 
risk conversion factors used throughout this 
analysis (as in the accident and human health 
analyses) to estimate the number of expected 
excess cancer-caused fatalities, from 
radiological exposures are 0.0005 cases of 
excess fatal cancer per person-rem for members 
of the public, and 0.0004 cases per person-rem 
for workers (ICRP 1991). Cancer-caused 
fatalities are determined over the lifetimes of 
exposed populations. 

Event Tree Analyses for On-Site Radioactive 
and All Hazardous Chemical Accidents 

Event trees are used for the analyses of on-site 
and off-site transportation accidents involving 
hazardous chemical inventories and on-site 
transportation accidents involving radioactive 
materials. An event tree is a graphical model for 
identifying and evaluating potential outcomes 
from a specific initiating event. The event tree 
depicts the chronological sequence of events 
(the accident scenario) that could result from the 
initiating event. In addition to identifying the 
accident scenarios, an event tree can also be 
used to quantify the frequencies of each 
scenario. The use of event trees for these 
analyses is explained further in appendix F. 

The consequences of hazardous chemical 
accidents are determined using the Areal 
Locations of Hazardous Atmospheres 
{ALOHA™) computer model (NSC 1995), the 
dense gas dispersion (DEGADIS) model 
(Havens and Spicer 1985), and hand 
calculations, depending on the characteristics of 
the material and release mechanism. The 
consequences are presented in terms of numbers 
of fatalities, number of injuries, and impact to 
the :MEl. 
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Hazardous material shipments were evaluated 
to determine those that would likely present the 
largest calculated consequence (see 
appendix F). These are referred to as the 
bounding material shipments. The bounding 
hazardous material shipments included in the 
SWEIS transportation analyses are: 

• Off-site shipment of chlorine 
• Off-site shipment of explosives 
• Off-site shipment of propane 

An examination of historical on-site shipments 
did not identify any unique materials or 
shipment risks. The off-site shipments 
identified above bound the accident risk both on 
site and off site. 

Consequences of on-site radioactive material 
accidents were analyzed using hand 
calculations, based on the material and the 
accident scenario involved. 

5.1.11 Accident Analysis 
Methodology 

5.1.11.1 Introduction 

Accidents are defined as unexpected or 
undesirable events that lead to the release of 
hazardous material within a facility or into the 
environment, exposing workers and the public 
to hazardous materials or radiation. Any 
activity therefore poses a certain amount of risk 
to the adjacent environment and human 
populations. The objective of this analysis is to 
characterize the overall risk posed by the 
operation, creating a context for the decision 
maker and putting the site in perspective for the 
public. Secondly, it quantifies the increment in 
risk among the alternatives, as an input to the 
decision. Table 5 .1.11.1-1 lists the facilities by 
TA and/or building that were considered in the 
accident analysis. 
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TABLE 5.1.11.1-1.-Sw.EJS Accident Analysis Facility Listing 

TECHNICAL AREA AND 
FACILITY NAME 

BUILDING NUMBER 

TA-0-1109 Potable Water Chlorinator 

TA-0-1110 Potable Water Chlorinator 

TA-3-29 Chemistry and Metallurgy Research (CMR) Facility 

TA-3-66 Sigma Facility 

TA-3-476 Toxic Gas Storage Shed 

TA-9-21 Analytical Chemistry Building (worker hazard only) 

TA-15-312 Dual Axis Radiographic Hydrodyamic Test (DARHT) Facility 

TA-16-205 Weapons Engineering Tritium Facility (WETF) 

TA-16-411 Assembly Building 

TA-18-23 Pajarito Site Kiva #1 (seismic only) 

TA-18-32 Pajarito Site Kiva #2 (seismic only) 

TA-18-116 Pajarito Site Kiva #3 

TA-18-169 Pajarito Site Solution High-Energy Burst Assembly (SHEBA) Building (seismic only) 

TA-21-155 Tritium Systems Test Assembly (TSTA) 

TA-21-209 Tritium Science and Fabrication Facility (TSFF) 

TA-43-1 Health Research Laboratory (HRL) (seismic only) 

TA-46-340 Waste Water Treatment Facility (WWTF) 

TA-48-1 Radiochemistry Laboratorya 

TA-50-1 Radioactive Liquid Waste Treatment Facility (seismic only) 

TA-50-37 Radioactive Materials Research, Operations, and Demonstration (RAMROD) Facility 

TA-50-69 Waste Characterization, Reduction, and Repackaging (WCRR) Facility 

TA-54-G Transuranic Waste Inspectable Storage Project (TWISP) (TA-54-229, TA-54-230, 
TA-54-231, and TA-54-232); Transuranic Waste Storage Domes (TA-54-48, 
TA-54-153, TA-54-224, TA-54-226, and TA-54-283); Tritium Waste Sheds 
(TA-54-1027, TA-54-1028, TA-54-1029, and TA-54-1041) 

TA-54-38 Radioactive Assay and Nondestructive Testing (RANT) Facility 

TA-54-39 Polychlorinated Biphenyl (PCB) Waste Storage Facility 

TA-54-216 Legacy Toxic Gas Storage Facility 

TA-55-4 Plutonium Facility 

TA-55-185 Transuranic Waste Drum Staging Building 

TA-59-1 Occupational Health Laboratory (worker hazard only) 

a Table G.5.4.4-3 in volume ill, appendix G, lists all facilities found to have a moderate or higher vulnerability to wildfire, and 
therefore, were considered in the site-wide wildfire analysis. 
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5.1.11.2 Meaning of Risk and 
Frequency as Used in This 
SWEIS 

The word "risk" is defined in the dictionary as 
the probability that a specific loss or injury will 
occur. In this SWEIS, DOE couples the 
consequence of an event with the probability 
that it will occur, and calls this combination the 
risk. Note that a high consequence event would 
not necessarily have significant risk if its 
probability is very low. 

The probability of the accident is typically 
expressed as a frequency; that is, an accident 
with a frequency of 0.001 per year has a 
probability of occurring once in 1,000 years and 
twice in 2,000 years. This is only another way 
of saying that the probability of the accident 
occurring in any particular year is 1 in 1,000. 

For many events, the risk can be expressed 
mathematically as the product of the 
consequence and its probability. In illustration 
0 , 

tf the expected public consequence of an 
accident at a particular facility is one cancer per 
accident, and ifthe accident has a probability of 
occurring once in 1,000 years, then the 
continuing risk presented by that accident is 
{1 x 1/1000) or 0.001 cancer per year. This 
product of consequence and probability is called 
"societal risk" in this SWEIS. It permits the 
ready comparison of accidents and alternatives 
without the burden of the details. The details of 
the analyses are presented in volume Ill 

' appendix G. 

5.1.11.3 Characterization of the Risk 
from Accidents 

Characterization includes a consideration of the 
type of the accident (e.g., fire, explosion, spill, 
leak, depressurization, criticality, etc.), the 
initiator (e.g., human error, chemical reaction, 
earthquake, strong wind, flood, vehicle 
accident, mechanical failure, etc.), and the 
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material-at-risk (MAR) (e.g., plutonium, 
tritium, toxic chemical, explosives, 
inflammable gas, etc.). Characterization also 
considers the type of consequences of the 
accident (e.g., immediate fatalities, prompt 
reversible and irreversible health effects, latent 
cancers-some of which lead to eventual death 
and are referred to as fatal) and the magnitude of 
the consequences (e.g., to workers only, to 
hypothetical members of the public, to a few, 
some or many real individuals off site). Finally, 
characterization considers the likelihood that an 
accident will occur. 

LANL is a complex and diverse site, and there 
is a wide range of accident scenarios that can be 
hypothesized, with a wide range of likelihoods 
and a wide range of realistic and imagined 
consequences. To characterize the accident risk 
at LANL, this analysis has deliberately chosen a 
range of types of accidents and a range of 
consequences, including accidents involving 
materials for which the public has shown 
concern. This analysis does not attempt to 
identify every possible accident, but instead 
selects accidents that characterize or dominate 
the risk to the public and workers from site 
operations. It thereby provides an objective 
context for the public to evaluate the risk posed 
by site operations, and a context for the decision 
among alternatives. It also allows the decision 
maker to consider whether mitigation measures 
are needed to reduce risk. 

By identifying the locations of appreciable 
quantities of hazardous material, the accidents 
associated with these materials can be assessed. 
By grouping these accidents according to their 
likelihood or frequency, and the magnitude of 
their consequences, it is possible to select 
accidents for further characterization and 
qualitatively portray their relative risk. The 
accidents selected for this detailed analysis are 
those with bounding consequences as well as 
those that characterize the risk of operating 
LANL. 



5.1.11.4 Determining the Increment 
in Risk Among Alternatives 

If an accident is not reasonably 
foreseeable-that is, it is incredible-DOE does 
not consider that it contributes substantially to 
the risk of operating LANL (DOE 1993). If, on 
the other hand, a hazardous material has a 
reasonable chance of being involved in an 
accident, then the consequences and the 
likelihood of the accident are considered. 

Specific accidents that contribute substantially 
to, or envelop the risk, are considered risk
dominant accidents or bounding accidents. 
They are not exceeded by other accidents 
analyzed or believed to be possible that involve 
that inventory. For instance, there may be a 
number of accidents that could disperse 
plutonium, with different initiators or different 
mitigation, but they are represented by the risk
dominant accident involving plutonium 
dispersal. This accident also may bound the 
consequences for other facilities that may have 
more sensitive site characteristics (such as 
larger populations), but have lesser inventories 
than those addressed by the analyses. 

This suite of accidents was derived from 
consideration of the current operations plus 
currently planned changes. These constitute the 
baseline (No Action Alternative) condition that 
serves as a reference from which to evaluate the 
alternatives. Changes in locations, changes in 
MAR, and changes in types of operations were 
considered among the alternatives. These 
differences were then used to determine the 
changes to the probability and consequences of 
the accidents. In each of the sections discussing 
the impacts of the alternatives, the risk, as well 
as the change in risk from the No Action 
Alternative, is given in the summary tables. 

5.1.11.5 Methodology for Selection 
of Accidents for Analysis 

The analysis began with the establishment of the 
baseline risk from current operations, plus 
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planned activities, that together constitute the 
No Action Alternative. The baseline was 
established by a process of safety 
documentation review, interviews with facility 
management, physical inspections 
("walkdowns") of facilities, and discussions 
with facility management. Changes in the 
baseline risk were estimated for the Expanded 
Operations Alternative, the Reduced Operations 
Alternative, and the Greener Alternative to 
ascertain the human health impacts of the 
alternatives. 

Assessing the human health consequences of 
accidents for the alternatives is a four-step 
process. The first step was to identify a broad 
spectrum of potential accident scenarios. These 
scenarios were obtained from available site
specific safety and environmental documents, 
from programmatic documents, from 
discussions with facility management, and from 
physical inspections (walkdowns) of the 
facilities. 

The second step in the process used screening 
techniques to identify the specific scenarios that 
contribute significantly to risk (i.e., the 
scenarios that contribute an appreciable fraction 
of the total risk). Due to the large number of 
potential accident scenarios that could impact 
human health, it is impractical to evaluate them 
all in detail. This is a common problem 
encountered in risk assessments, and the 
standard approach (which was adopted here) is 
to apply rough bounding calculations during the 
screening steps. The calculations are performed 
to progressively greater degrees of detail until it 
becomes clear that the accident is either not risk
significant or requires a detailed analysis in 
order to determine the frequency and 
consequences of the accident (i.e., its risk). 

Rigorous evaluations (the third step in the 
process) were only performed for the potentially 
risk-dominant scenarios identified in step 
two-that is, those which had a frequency of 
1 o-6 or above and led to off-site consequences 
beyond insignificant. 
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The fourth step in assessing the human health 
impact of accidents for the alternatives was to 
carefully evaluate the effect of the alternatives 
on the accident scenarios. The important 
considerations involved in this evaluation were 
whether the alternative would result in the 
elimination of some accidents and the addition 
of others, whether the alternative would result in 
an increase or decrease in the frequency of some 
accidents, and whether the alternative would 
result in an increase or decrease in the amount of 
hazardous materials released. The results of the 
analysis indicate that, while a number of 
accidents are potentially affected by the 
alternatives, few of them are significant to 
public or worker risk. 

It is important to recognize that as a result of 
several factors (the nature of the activities 
performed, the design features of the facilities at 
which the activities are performed, the 
conditions under which the activities are 
performed, and the location of the facility vis a 
vis the public), accidents are more likely to 
impact facility workers than they are to impact 
the public. This is true even though at LANL 
the public has access to many areas of the 
laboratory via roadway. Even for facility 
workers, the consequences in many cases would 
be dependent on the use by facility workers of 
personal protective equipment (PPE) and on the 
effectiveness of emergency response and 
mitigation actions taken to limit consequences 
(e.g., the timeliness of evacuation from the 
facility). 

5.1.11.6 Conservatism in the 
Analyses 

At all steps, when faced with uncertainties, the 
analysts selected the most probable or 
conservative value for accident probability and 
the quantity of hazardous materials released. 
Accepted models and expected atmospheric 
dispersion parameters were used in the 
modeling. Exposure conditions (location, time 
in the plume) were used that would maximize 
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exposure of the total population and of 
individuals. Concentration planning guidelines 
appropriate to the public were used to evaluate 
impacts from chemical accidents. A 
conservative risk factor for excess LCFs was 
used to calculate radiological health effects; 
whereas, the true risk factor may be 
considerably less, as described in appendix D, 
section D.l (in volume III). The resulting 
estimates of risks are quite conservative. 

Despite the conservatism, some accident 
scenarios originally thought plausible were 
found by analysis to have a probability of less 
than 10-6 per year, (i.e., to be incredible). These 
accidents are retained in the appendix to 
preserve the information they contain, in 
illustration of the range of the analyses, and in 
demonstration of the conservativeness of the 
screening. 

5.1.11.7 Accident Scenario 
Screening and Selection 

Spectrum of Potential Accidents 

Potential accident scenarios were first selected 
based on facility safety documentation review. 
Facility walkdowns and discussions with 
operations personnel also were undertaken to 
ensure a comprehensive look at the possible 
accidents. In this manner, scenarios from the 
safety documentation were validated and other 
scenarios added to make a comprehensive list. 

For the facility walkdowns, a pre-visit facility 
walkdown/interview data collection form was 
prepared for each facility to facilitate the 
collection of a consistent set offacility data and 
transmitted to facility representatives. 
Preparation of the forms benefited from the 
experience of previous accident evaluations 
(including safety analyses, probabilistic risk 
assessments, and process hazard analyses). In 
addition, relevant DOE handbooks and 
standards were considered, as described in 
volume III, appendix G. 



During and subsequent to the walkdowns, 
revised safety documentation was provided by 
the facility representatives. This documentation 
was subsequently reviewed, and a draft data 
collection document was prepared for each 
facility. 

Identification of Accident Scenarios 

Two primary types of data sources were used for 
radiological accident analysis: (1) safety 
documentation, including safety assessments 
(SAs ), hazard analyses (HAs), process hazard 
analyses (PrHAs), probabilistic risk 
assessments (PRAs), and safety analysis reports 
(SARs); and (2) facility walkdown/interview 
data collection forms. 

Where a facility had current safety 
documentation, that documentation was used to 
define accident scenarios. Owing to differences 
in scope between safety documentation and 
NEPA accident analyses, some supplementation 
of the safety documentation was necessary in a 
few instances in order to provide the required 
NEPA coverage (this was especially true in the 
area of seismically initiated sequences). The 
facility walkdowns were used to further 
evaluate the accident scenarios identified in the 
safety documentation, to evaluate whether 
additional accident scenarios were possible that 
were not included in the safety documentation, 
to evaluate whether there were accident 
frequency or accident consequence mitigation 
capabilities present that were not credited in the 
safety documentation, and to assess the impacts 
of the SWEIS alternatives on the accident 
scenarios. This latter consideration included 
whether accident frequencies or MAR could 
increase or decrease across the alternatives and , 
whether any accident scenario existed in one or 
some but not in all alternatives. 

Documentation relied upon for the radiological 
facility accident analysis included the 
following: 

• 

• 

• 
• 

• 
• 

Environmental Consequences 

The LANL seismic hazard evaluation 
(Wong et al. 1995) and the LANL aircraft 
crash hazard evaluation (LANL 1996d) 
Basis for Interim Operation (BIO) 

Operational safety requirements 
Technical safety requirements 
Environmental assessments (EAs) 
EISs 
Facility descriptions (LANL 1998b) 

Based on the results of the review of facility 
safety documentation and the facility 
walkdown/interview data collection process, a 
large suite of accident scenarios was identified 
and grouped by MAR (e.g., weapons-grade 
plutonium, source material plutonium, tritium, 
highly enriched uranium [HEU], depleted 
uranium (DU), etc.) for further consideration. 

Accident Initiator Screening 

Section G.3 in appendix G (in volume III) 
describes the comprehensive screening and 
evaluation of various accident types and 
initiators. 

Accident types and accident initiators that could 
produce an accident with a frequency in excess 
of 10-7 per year when realistically estimated, or 
a frequency in excess of 1 o-6 per year when 
conservatively estimated, were treated as 
"credible" and "reasonably foreseeable." Of 
course, accidents with frequencies less than this 
were not dismissed without considering whether 
they were capable of producing worse 
consequences than credible earthquakes, which 
affect the entire LANL site. It is also not 
plausible that many individual, but unlikely, 
accidents could rival earthquakes in risk, and so 
such accidents were not retained for detailed 
analysis. 
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Summary of Consequence Screening for 
Chemical Accidents 

Thirty-seven chemicals were identified in the 
I992 LANL database that met the following 
criteria: 

• Has a time-weighted-average (TWA) less 
than 2 parts per million 

• Is found in readily dispersible fonn (i.e., a 
gas or liquid) 

• Has a boiling point less than 2I2 degrees 
Fahrenheit eF) (IOO degrees Celsius (°C]) 
and a vapor pressure greater than 
0.5 millimeter mercury 

These 37 chemicals were modeled for release of 
their largest I992 inventory, using adverse 
dispersion conditions and the ALOHA ™ code, 
which is described in appendix G, section G.2.3. 
The I 0 releases that exceeded the Emergency 
Response Planning Guideline (ERPG)-3 at 
328 feet (IOO meters) distance were retained for 
further analysis. To these were added another 
eight chemicals of interest. 

Releases of the actual inventories of these IS 
chemicals at 78 locations were then modeled to 
see which would exceed the ERPG-3 
concentration under conservative daytime 
dispersion conditions. In this modeling: 

• Release was at surface level. 
• Gases were released over IO minutes. 
• Liquids were spilled instantaneously and 

then evaporated from a puddle 0.4 inch 
(I centimeter) deep. 

The releases that exceeded the ERPG-3 
concentration 
consideration of: 

were examined with 

• Whether there is a large work force nearby 
or there is public exposure 

• If a heavy gas, whether the public is 
protected by intervening canyons 
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• Whether the consequences are less than a 
release of the chemical from a different 
facility 

• Whether the consequences are less than 
those of another chemical released from the 
same facility 

With these considerations, a number of releases 
were selected and retained for detailed analysis. 
Fonnaldehyde was also retained as it represents 
the largest LANL inventory of a readily 
dispersible chemical carcinogen. These final 
selections are shown in Table 5 .I. II. 7-1. 

Summary of Consequence Screening for 
Radiological Accidents 

To facilitate radiological facility accident 
screening, integrated population exposure was 
established as an evaluation criterion. 
Consequences were calculated for the release of 
a unit of material and multiplied by the source 
tenn magnitude to obtain approximate 
consequences for screening. The calculations 
were perfonned with the Melcor Accident 
Consequence Code System (MACCS) 2 (as 
described in appendix G, section G.2.4), for 
both ground level releases and elevated releases. 

Population distributions for the screening and 
detailed analysis calculations were created from 
the I990 Census data for residential 
populations, and I996 LANL workforce 
populations by T A. LANL workforce 
populations were included by centering the total 
TA population in the direction where there is the 
largest concentration of that TA's population. 
This is a conservative and approximate method 
because it results in some double counting of 
facility workers who have residences within the 
50-mile (SO-kilometer) radius ofLANL. 

With these releases and frequency estimates, a 
number of scenarios were selected and retained 
for further detailed analysis, as listed in 
Table 5.1.11.7-1. Several accidents scenarios 
that might or should have been screened out are 
listed in Table 5.I.II.7-2. They were, at first, 



Environmental Consequences 

TABLE 5.1.11.7-1.-Dominant Accidents at LANL 

PROCESS HAZARD ACCIDENTS 

CHLORINE RELEASES 

CHEM--01 Single cylinder release of chlorine (ISO pounds) from a potable water chlorinator (TA--00-1109, 
bounding) due to equipment failure or human error during chlorine cylinder replacement or 
maintenance activities. 

CHEM--03 Single cylinder release of chlorine (ISO pounds) from toxic gas cylinder storage facility 
(TA-3-476) due human error during cylinder handling or cylinder deterioration due to unintended 
long-term exposure to weather. 

CHEM--06 Chlorine gas release (1SO pounds) from a process line at the Plutonium Facility (TA-SS-4) due to 
mechanical damage to a supply manifold. 

HIGHLY ENRICHED URANIUM RELEASE 

RAD--03 Reactivity excursion accident at Pajarito Site Kiva #3 (TA-18-116) with Godiva-IV outside the 
kiva, vaporizing part of the HEU fuel and melting the remainder. 

PLUTONIUM RELEASES 

RAD--09 TRU waste drum failure or puncture at TA-S4, Area G (bounding). 

RAD-13 Plutonium melting and release accident at Pajarito Site Kiva #3 (TA-18-116). 

RAD-1S Plutonium release from a laboratory and wing fire at the CMR Building. 

MANMADE HAZARD ACCIDENTS 

CHLORINE RELEASE 

CHEM--02 Multiple-cylinder chlorine release (l,SOO pounds) due to explosion or unsuppressed fire affecting a 
toxic gas storage facility (TA-3-476). 

SELENIUM HExAFLUORIDE AND SULFUR DIOXIDE RELEASE 

CHEM--04 Single cylinder release of toxic gas (selenium hexafluoride, historical bounding chemical) from the 
legacy toxic gas storage facility (TA-S4-216) due to random cylinder failure or a forklift accident. 

CHEM-OS Multiple cylinder release of toxic gas (sulfur dioxide, historical bounding chemical) from the legacy 
toxic gas storage facility (TA-S4-216) due to a fire, a propane tank BLEVE, or a propagating 
random failure. 

TRITIUM RELEASE 

RAD-OS Aircraft crash with explosion and/or fire at TA-21 resulting in a tritium oxide release. 

PLUTONIUM RELEASE 

RAD--01 Plutonium release due to container storage area fire involving TRU waste drums (TA-S4-38). 

RAD--07 Plutonium release due to container storage area fire involving TRU waste drums (TA-S0-69). 

RAD--08 Aircraft crash with explosion and/or fire at the TRU waste dome area at TA-S4 (TA-S4-229, 
TA-S4-230, TA-S4-231, and TA-S4-232). 

RAD-16 Aircraft crash with explosion and/or fire at CMR Building resulting in a plutonium release. 
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TABLE 5.1.11.7-l.-Dominant Accidents at LANL-Continued 

NATURAL PHENOMENA HAZARD ACCIDENTS 

MULTIPLE RELEASES OF HAZARDOUS MATERIAL 

SITE-01 Site-wide earthquake, resulting in damage to low capacity structure or internal components at 
multiple facilities. 

SITE-02 Site-wide earthquake, resulting in damage to moderate capacity structures or internal components at 
multiple facilities. 

SITE-03 Site-wide earthquake, resulting in structural damage or collapse to all facilities. 

SITE-04 Site-wide wildfire, consuming combustible structures and vegetation. 

RAD-12 Plutonium release from a seismically initiated event. 

TABLE 5.1.11.7-2.-Incredible Accidents That Were Analyzed 

PROCESS HAZARD ACCIDENTS 

RAD-04 Inadvertent detonation of a plutonium-containing assembly at or near the DARHT Facility irring 
point, resulting in an elevated, explosive-driven release of plutonium (TA-15). 

RAD-10 Plutonium release from a degraded storage container in the Plutonium Facility (TA-55-4) vault 
during container retrieval. 

RAD-11 Catastrophic containment failure after detonation of a plutonium-containing assembly at the 
DARHT irring point (TA -15), resulting in a ground-level release of plutonium. 

RAD-14 Plutonium release from ion exchange column thermal excursion at TA-55-4 (the screening 
process identified this as the most likely initiator of a glovebox fire). 

MANMADE HAZARD ACCIDENTS 

RAD-02 Plutonium release due to natural gas pipeline failure near TA-3-29, with no immediate ignition, 
ingestion of gas into facility, followed by explosion and fire. 

RAD-06 Aircraft crash with explosion and/or fire at TA-50-37, resulting in a plutonium release from TRU 
waste drums. 
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considered credible accidents because of the 
conservatism applied in the original estimates of 
event frequency. However, after a more 
detailed evaluation of the accident progression, 
the events were found to be incredible. These 
scenarios are retained in appendix G for the 
information they contain. 

Addition of Site-Wide Wildfire to the 
Accident Scenarios 

Site-wide wildfires escaped consideration in the 
draft SWEIS. At the same time, there was a 
general recognition of the threat to LANL, as 
evidenced by the multiple agency cooperation 
in an ongoing fuel reduction effort. This 
oversight was brought to DOE's attention 
during the public hearings on the draft SWEIS, 
and an analysis began with input from the 
Espanola District of the Santa Fe National 
Forest (SFNF), the Bandelier National 
Monument (BNM) of the NPS, the Los Alamos 
Fire Department, and LANL departments and 
personnel. The final analysis appears as 
SITE-04. 

The frequency of a large wildfire moving onto 
the LANL site was estimated to be 0.1, or one 
chance in 10 years. The extent of the 
subsequent fire and its consequences can vary 
widely according to the ensuing meteorological 
conditions. The SITE-04 analysis 
conservatively assumes that all combustible 
structures and vegetation over the western part 
of LANL are burned. The resulting public 
exposures were estimated for each facility, 
using (when available) existing calculations of 
public exposure from fire at that facility. 
Although the summed exposures from all 
buildings is modest, the frequency of the 
accident is high; as a result, the public risk 
places this accident in Table 5.1.11.7-1, 
"Dominant Accidents at LANL." 

Environmental Consequences 

5.1.11.8 Detailed Accident 
Evaluations 

The probability of a release (expressed as an 
annual frequency) of the hazardous material 
was calculated from the accident progressions 
in each of the scenarios retained for detailed 
analysis. The accident analysis included a step
by-step analysis of the initiating events and of 
the barriers that need to fail before a substantial 
amount of material can be made available for 
atmospheric transport to downwind receptors. 
The details are provided in volume ill, 
appendix G. 

Toxic chemical source terms were evaluated by 
looking at the release mechanisms to determine 
the amount and rates of material released, 
release heights, and other source term 
parameters for input to calculations of the 
atmospheric concentrations. 

For radiological accidents, there are two source 
terms: the initial (prompt) source term and the 
subsequent, continuing suspension source term. 
The initial source term is the radioactive 
material driven airborne at the time of the 
accident. The suspension source term is the 
radioactive material that becomes airborne 
subsequent to the accident as a result of 
evaporation, winds, or other processes. For both 
of these terms, the characteristics of the release 
were evaluated to determine the amount of 
material available for atmospheric transport and 
the parameters that influence its dispersion. For 
most DOE nonreactor facilities, the dose from 
inhalation exposure dominates the overall dose 
from accidents. 

DOE Handbook 3010-94, Airborne Release 
Fractions/Rates and Respirable Fractions for 
Nonreactor Nuclear Facilities, Vols. I & II, 
December 1994 (DOE 1994), was used as the 
primary reference for calculation of radiological 
source terms. To maintain consistency across 
the accident analyses, DOE Handbook 3010-94 
source term methodology has been applied to 
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the aircraft crash accidents, although there is a 
separate DOE Standard 3014-96 that covers 
aircraft crashes (DOE 1996b ). 

Human Health Impact of Accidents 

The final step in the process is the determination 
of human health impacts resulting through 
exposures. For chemical accidents, the 
concentrations of chemicals at various distances 
were made with ALOHA ™, as described in 
appendix G, section G.2.1, and compared to the 
ERPGs. Once concentrations were determined 
using the ALOHA ™ code, demographic data 
were used to determine the number of people 
exposed above each ERPG level. ERPGs are 
concentrations associated with different levels 
of reversible and serious health effects. 

For radiological accidents, the effects on the 
surrounding populations were calculated using 
the MACCS2, as described in appendix G, 
section G.2.4. MACCS2 determines the 
expected collective doses to the population 
within a 50-mile (SO-kilometer) radius of the 
accident, and then computes the acute fatalities 
and excess LCFs for this population. MACCS2 
uses risk factors of about 0.0005 excess LCF per 
person-rem for the general population. Doses to 
the MEis at specific off-site locations are used 
to characterize the maximum possible risk to an 
individual member of the public. 

The resulting human health impacts are 
described in the following sections. 

• No Action Alternative, section 5.2.11 
• Expanded Operations Alternative, section 

5.3.11 
• Reduced Operations Alternative, section 

5.4.11 
• Greener Alternative, section 5.5.11 

5.1.11.9 Worker Accident Screening 

Analysis of worker accidents (other than the 
transportation and physical safety hazards 
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discussed in the SWEIS transportation risk and 
human health analyses, respectively) was 
performed to provide estimates of potential 
health effects from chemical and radiological 
exposure for involved workers. (For purposes 
of this SWEIS, workers within theTA where the 
accident occurs are defined as "involved 
workers," and other on site LANL employees 
are defined as "noninvolved workers.") Worker 
accident analysis need not be either as extensive 
or detailed as the public accident analysis 
because worker health risk from industrial 
accidents (falls, electrical shock, crushing, etc.) 
dominates over worker health risk from 
exposure m radiological and chemical 
accidents. 

Worker accidents were reviewed qualitatively 
in order to arrive at a list of accidents that is 
representative of the accident potential atLANL 
under the four alternatives. The process used 
was similar to the analysis of accidents with 
public impact. The purpose of the separate 
worker accident screening was to identify 
whether there are accident scenarios that could 
have greater consequence to workers than the 
worker consequences associated with the public 
accident scenarios. 

Data to support the accident analysis were 
obtained from a variety of sources, both facility
and site-specific, as well as from industrial and 
nuclear generic databases and compilations. 
Data sources, detailed in appendix G, included 
safety and hazard analysis documentation, data 
forms generated during the facility walkdowns, 
LANL SWEIS alternatives documentation, and 
Occupational Safety and Health Administration 
(OSHA) Form 200 Injuryllllness Reports for 
LANL and other DOE facilities. 

The summary listing identified over 600 
potential worker accident scenarios. Potential 
worker accident scenarios were then sorted by 
material hazard and initiators and ranked 
according to relative risk. Risk was 
qualitatively assigned on the basis of the 
frequency and consequence ranking matrix for 



hazard evaluation described in section G.1 of 
appendix G. The array of worker accidents was 
not dissimilar from the array of accidents with 
public impact, so that the worker accident 
component of the selected public accidents also 
provides a representative picture of the worker 
accident potential. There are, however, some 
accidents that pose a risk to workers but not to 
the public. An example is the medical research 
at TA-43-1, field work on small mammal 
capture and blood sampling, where the 
exposures to workers are localized and the 
exposure to the population from a release would 
be mitigated by environmental attenuation. 
Another exception is energetic hazards, where 
potential hazardous sources do not involve the 
public. 

The ranked worker accident scenarios were then 
compared to the public impact accidents with 
comparable risk rankings. From the review of 
the chemical and radiological accidents selected 
for detailed quantification of public risk and a 
screen of these accidents against the worker 
accidents, the following worker accidents were 
selected for more detailed evaluation (also listed 
in Table 5.1.11.9-1). 

• Inadvertent high explosives detonation 
• Biohazard contamination of a single worker 
• Inadvertent criticality event 
• Inadvertent exposure to electromagnetic 

radiation (x-rays, accelerator beam, laser, or 
radiofrequency [RF] source) 

Environmental Consequences 

5.1.11.10 Detailed Worker Accident 
Evaluations 

The worker accidents were qualitatively 
assessed because exposure can vary widely 
based on the exact sequence of the accident. 
One of the bounding parameters is the length of 
time that a worker is exposed to a hazardous 
material. Rapid evacuation, sheltering, and 
donning of protective equipment can greatly 
reduce a worker's exposure. Prompt medical 
treatment can also reduce the consequences. 
Therefore, worker accidents can be only 
qualitatively assessed for both the likelihood of 
the accident and its impact on individual 
workers. The human health results for the 
workers are provided in the following sections. 

• No Action Alternative, section 5.2.11 
• Expanded Operations Alternative, 

section 5.3 .11 
• Reduced Operations Alternative, 

section 5.4.11 
• Greener Alternative, section 5.5.11 

5.1.11.11 Uncertainties and 
Sensitivities 

In principle, one could estimate the uncertainty 
associated with each step of the analysis for 
each accident scenario, and predict the 
uncertainty in the results (frequency, source 
term, consequences, risk, etc.). However, 

TABLE 5.1.11.9-l.-Dominant Worker Accidents at LANL 

PROCESS HAZARD ACCIDENTS 

WORK-01 Worker fatality due to inadvertent high explosives detonation. 

WORK-02 Worker illness or fatality due to inadvertent biohazard contamination. 

WORK-03 Multiple worker fatality due to inadvertent nuclear criticality event. 

WORK-04 Worker injury or fatality due to inadvertent electronic radiation exposure (x-ray, accelerator 
beam, laser, or radiofrequency source exposure). 

WORK-OS Worker exposure to plutonium released from a degraded storage container in the plutonium 
(TA-55-4) vault during container retrieval. 
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conducting such a full-scale quantitative 
uncertainty analysis is neither practical nor a 
standard practice for a study of this type. 
Instead, the analysis is intended to ensure, 
throughjudicious selection of release scenarios, 
models, and parameters, that the results 
represent and give a reasonable estimate of the 
actual risks. 

This is accomplished by making conservative 
assumptions at each step of the calculations. 
The models, model parameters, and release 
scenarios are selected in such a way that most 
intermediate results and the final estimate of 
impacts are almost certainly greater than what 
would be expected should the events actually 
occur. That is, there is a small chance that the 
actual risk is greater than presented, but a very 
large chance that the actual risk is less. 

Often, there are no differences between accident 
impacts among the alternatives, largely as a 
result of conservative approaches used in 
accident frequency and public consequence. 
The inventories used in the analyses are 
typically those of permitted or administrative 
limits (i.e., controls on the maximum amounts 
of material that can be processed at one time 
and/or in storage), rather than operational values 
(i.e., the actual amount of material needed to 
perform the task). The operational values would 
be more likely to change among the alternatives. 
The administrative limits or inventories are 
selected so that the analyses are sufficiently 
conservative and bounding to cover maximum 
possible operational values. The accident 
frequencies depend upon the accident initiators, 
such as an aircraft crash, earthquake, or wildfire. 
These particular initiators are independent of 
the operations and of inventory; therefore, the 
frequency or likelihood of such an event 
remains constant among the alternatives. In the 
few cases of accidents in which the frequency 
depends upon operations, the variation in 
frequency among the alternatives does not 
necessarily translate into a significant change in 
the risk of an environmental release to the public 
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because the value of a release is very small. 
Likewise, the risk to workers is affected by the 
change in frequency of the operations; but, the 
consequence of a single accident remains the 
same. These details for specific accidents 
appear in volume III, appendix G. 

5.1.11.12 Summary of Methodology 
for Supplement Analysis, 
SSM PElS 

The DOE is preparing a Supplement Analysis 
for the SSM PElS (DOE 1996d) in accordance 
with an order issued by the U.S. District Court 
for the District of Columbia, resulting from a 
lawsuit filed against the DOE (chapter 1, 
section 1.5.2). The Supplement Analysis will: 
(1) assess the significance of recent seismic 
studies at LANL and (2) re-examine the 
plausibility of a building-wide fire at TA-55. 
With respect to the seismic analyses, the 
Supplemental Analysis will reflect the 
differences between DOE's understanding of 
seismic risk at the time the SSM PElS and its 
ROD were prepared and the understanding of 
seismic risk at the completion of recent seismic 
studies (the last studies are expected to be 
finalized in March 1999). This analysis will 
reflect the difference, if any, in terms of both the 
frequency of the bounding seismically induced 
accident and the consequences of such an 
accident. This difference will then be examined 
for significance with respect to DOE's 
assignment of the pit production mission to 
LANL, as reflected in the SSM PElS ROD. 

With respect to the building-wide fire analyses, 
two types of accident scenarios will be 
considered: process and natural phenomena 
events. In addition, an analysis of the 
plausibility of a building-wide fire due to 
sabotage will be included in the Supplement 
Analysis. The process events will look at 
various classes of fire initiation (e.g., flammable 
material, electrical fires, equipment 
malfunctions, etc.). These process scenarios 



will be compared to historical data for glovebox 
and laboratory fires from the DOE complex, as 
well as from industry data to ensure a complete 
understanding of possible ways that fires could 
start at TA-55. These fires then will be 
analyzed for ways in which they could 
propagate throughout the Plutonium Facility 
(PF)-4 complex (including analyses for 
potential failure of the various barriers to fire 
propagation). These considerations of how and 
where a fire could start and then spread to 
envelop the entire PF-4 facility will be 
developed into an analysis of a building-wide 
fire at the LANL Plutonium Facility (PF-4 at 
TA-55). 

The natural phenomena event that will be 
considered as part of the Supplement Analysis 
will be the seismically induced fire at TA-55. 
This analysis will look at the fragility of 
gloveboxes, cable trays, flammable gas 
cabinets, etc., in order to compare to postulated 
ground accelerations. Essentially, the analysis 
will examine the means to start fire in TA-55 

Environmental Consequences 

through the seismically induced damage of 
material or equipment in the building. The 
analysis then will consider the spread of the fire 
throughout the building because of damaged 
fire barriers or the presence of material that is no 
longer contained because of damage from 
ground accelerations. 

The plausibility of a building-wide fire due to 
sabotage will be examined, consistent with 
existing DOE threat guidance regarding 
sabotage and the tools and analyses routinely 
used to assess vulnerability to sabotage events. 
The nature of such analyses is that the result will 
be presented in terms of the potential that the 
attempted sabotage would be defeated; that is, 
the potential for the attempt to be detected and 
prevented or controlled prior to the saboteur's 
objective being met. This analysis is likely to be 
classified, in accordance with U.S. laws, due to 
the highly sensitive nature of information 
regarding LANL security features and their 
performance. 
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5.2 IMPACTS OF THE NO ACTION 

ALTERNATIVE 

5.2.1 Land Resources 

5.2.1.1 Land Use 

Common to all four alternatives are ongoing 
environmental restoration activities. These 
include the decontamination and demolition of 
facilities and cleanup of land disposal sites 
located across LANL. Upon completion of 
restoration activities, these individual sites 
could be made available for different uses. It is 
currently estimated that these restoration actions 
would be ongoing over most ofLANL for about 
the next 10 years. As sites are remediated, it is 
currently planned that the newly available site 
land uses would revert to the current land use 
category of the surrounding TA location. In the 
case of environmental restoration sites, this 
would change these areas back to Research and 
Development or Explosives land use categories 
from the Waste Disposal land use category 
designation. Because most of the sites are 
relatively small in size, this reversion will not 
result in significant land use acreage changes 
overall within the different categories of use. In 
the case of those TAs located next to the Los 
Alamos townsite, current evaluation of these 
areas reveals that they are not likely to undergo 
total decontamination or demolition and 
evacuation within the foreseeable future so 

' ' accordingly, their land use category 
designations would not be expected to change 
within that time frame. 

No changes to land use categories are 
anticipated from activities that are unique to this 
alternative. Activities identified for the key 
facilities under this alternative would occur 
primarily within existing facilities or within 
near proximity to them in disturbed areas and 
within the same type of land use category. 
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5.2.1.2 Visual Resources 

Common to all four alternatives analyzed are 
environmental restoration activities that include 
the decontamination and demolition of facilities 
and cleanup ofland disposal sites located across 
LANL. Upon completion of restoration 
activities, these sites will undergo soil 
stabilization through such efforts as vegetation 
reseeding or the installation of a site covering 
such as asphalt or concrete, dependent upon the 
identified future site uses. There will be a time 
period from the onset of site remediation 
through final site restoration when the viewshed 
will be minimally altered by the introduction of 
heavy equipment and vehicles and by any 
subsequent areas left bare of vegetation. 
Although some sites could be bare of vegetation 
or only sparsely covered for several subsequent 
growing seasons, this effect would be temporary 
and minor overall in nature. These sites are 
usually rather small in size and some may 
already be within developed, disturbed, or 
cleared areas. 

No major changes to visual resources are 
anticipated from activities that are unique to the 
No Action Alternative. Construction activities 
identified for the key facilities under this 
alternative would occur within near proximity 
to existing buildings and parking areas in 
already disturbed locations. There would be a 
minimum of clearing activities required and 
these would be limited to a few acres. Fugitive 
dust generation during construction would be 
minimal and temporary. It would not be 
expected to change the overall air quality, nor 
would the ongoing operations at these facilities 
once they were initiated. There could be some 
changes at LANL's key facilities under this 
alternative that add to use of artificial nighttime 
personnel safety lighting around buildings and 
parking lots. These light sources would usually 
shed areas of localized light within the 
immediate vicinity of the building area and 
would not be expected to pose an adverse effect 
to wildlife in the area. Use of these additional 



light fixtures could result in an extremely slight 
increase in overall LANL area levels of light 
pollution that is unlikely to result in an 
expanded visibility of LANL by nighttime 
viewers located across the Rio Grande Valley. 

5.2.1.3 Noise 

Common to all four alternatives is LANL's 
continued contribution to the background noise 
generation with the Los Alamos County area. 
This background noise level is expected to 
remain at or near current levels for most of the 
foreseeable future regardless of the alternative 
that is implemented. There is no single 
representative measurement of ambient noise 
available for the LANL site. The upper 
regulatory limit for levels of noise experienced 
over a 16-hour period for workers is 80 decibels 
(dB) on the A-weighted frequency scale (dBA) 
(29 CFR 1910.95). Adverse permanent health 
effects are not expected to occur with levels of 
sound occurring constantly for up to 16 hours 
that are lower than that upper bounding 
regulatory limit. It is not anticipated that the 
background levels of noise associated with 
LANL activities under any of the four 
alternatives would approach this upper limit 
sound level based upon estimates of potential 
levels of site activities associated with each 
alternative relative to the existing environment. 

The levels of noise and short-range ground 
vibrations generated by environmental 
restoration activities are consistent with those 
produced by most construction activities. 
Heavy equipment use, such as the operation of 
bulldozers, loaders, backhoes, and portable 
generators, typically produces noise with mean 
levels ranging from 81 to 85 elBA. For a 
comparison with these noise levels, normal 
conversation is usually conducted at a sound 
level of about 60 dBA (DOE 1995a). If heavy 
machinery were to be operated over a 16-hour 
period so that it produced noise at levels above 
80 dBA constantly, it would be considered to be 
unsafe for workers. However, these noises are 
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generally produced for short time periods or 
even sporadically. While occasional short 
spurts of site activities may result in noise levels 
in excess of 80 elBA, these are expected to be 
well within the levels of noise considered to be 
safe for likely exposure time durations of one
half hour (100 dBA) to one hour (96 dBA). 
Hearing protection is provided and worn by 
workers, as appropriate according to their 
standard operating procedures to afford them 
greater hearing protection. Additionally, some 
minor interior and outdoor construction 
activities are common across all alternatives. 
Noise produced by these activities would be 
mostly noticed by LANL workers at the site 
performing those activities; these workers 
would also be provided with hearing protection 
as part of their standard operating procedures. 

Noise from these LANL construction-type 
activities may be somewhat noticeable to 
nearby members of the public, especially in the 
case of off-site environmental restoration 
activities. Because these activities are 
conducted during the daytime hours for short 
continuous durations, it is unlikely that the noise 
levels and ground vibrations produced by these 
activities would be sufficient to result in an 
adverse impact to the public. Nor are the noise 
levels likely to adversely affect sensitive 
wildlife receptors or their habitat. If certain 
sen~itive wildlife species are found to occupy 
habitat areas near locations where these types of 
activities need to occur, or if the occupancy 
status of these habitat areas is unknown, it may 
be necessary to plan these activities so that they 
take place outside of the species' breeding 
seasons or else other special protective 
measures would need to be planned and 
implemented (e.g., hand digging). 

Similarly, it is unlikely that workers, the public, 
or sensitive wildlife receptors would be 
adversely impacted by explosives testing that is 
common to some degree over the four 
alternatives. Workers are allowed to experience 
up to 100 impulsive/impact noise events at a 
maximum of 140 dBA per day and are kept 
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away from harmful noise levels and air blasts by 
gated exclusion zones that control their entty 
into explosives firing site detonation points. 
The public is not allowed within the fenced TAs 
that have firing sites, and as mentioned in 
chapter 4 (section 4.1), noise levels produced by 
explosives tests are sufficiently reduced at 
locations where the public would be present to 
preclude hearing damages. Various studies are 
currently underway to gain an understanding of 
the effect ofnoises on sensitive wildlife species. 
The continued well-being of LANL's resident 
and long-term migratory populations of these 
sensitive species indicates that the level of noise 
generated by explosives testing under the No 
Action Alternative would at least be tolerated by 
these particular species. 

Implementing the No Action Alternative would 
be expected to result in the previously discussed 
effects common to all alternatives. There would 
be no other anticipated effects unique to this 
alternative. 

5.2.2 Geology and Soils 

The information provided from the geology and 
soils sections feeds into several other sections 
within the SWEIS, such as human health, 
accidents, and ecological risk. 

5.2.2.1 Seismic Events or Volcanic 
Eruptions 

LANL operations under the No Action 
Alternative do not include activities that could 
trigger seismic events or volcanic eruptions 
(e.g., underground nuclear tests, operation of 
injection wells). Therefore, it is unlikely that 
operations under the No Action Alternative will 
have any geological impacts. Geologic hazards 
that are important components of accident 
scenarios are discussed in section 5.1.11. 
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5.2.2.2 Slope Stability/Soil Erosion 

LANL operations under the No Action 
Alternative do not include any new activities 
that would result in any additional slope 
stability impacts. As discussed in section 4.2, 
the potential for rockfall and landslides and the 
historic downward cutting or erosion of surface 
water streams in the LANL regions, which 
results in steep canyon walls, will continue over 
time. These processes may destabilize 
supporting rocks. These processes will continue 
under the No Action Alternative; however, no 
new facilities near the canyon walls are planned. 
New rock catchers similar to those installed at 
TA-2 for the Omega West reactor should not be 
necessary under the No Action Alternative. All 
new activities that will disturb soils, such as 
environmental restoration acttvrties, will 
continue to use mitigative measures (e.g., 
plastic lined trenches and the construction of 
flow barriers) to minimize the effect of surface 
runoff and soil erosion. 

5.2.2.3 Soils 

Soils in the area around LANL contain 
chemicals and radioactive materials, including 
those that are naturally occurring as well as 
those due to past LANL activities and 
worldwide fallout. These have the potential to 
affect human health and the environment. Most 
of the soil contamination due to LANL 
operations occurred as a result of past practices. 
(This contamination is referred to as "legacy 
contamination.") These past practices were 
associated with surface impoundments and 
disposal areas; experimental reactors; inactive 
firing sites; aboveground and underground 
storage tanks; PCB transformers; incinerators; 
chemical processing; shop machining that 
resulted in radioactive waste; and operations to 
develop, fabricate, and test explosive 
components for nuclear weapons. Although 
most of these activities are still ongoing at 
LANL, with the exception of underground 
testing, environmental regulations have become 



more stringent, and management of LANL 
operations is more proactive in minimizing such 
contamination. 

Under the No Action Alternative, as sites are 
remediated, legacy soil contamination will be 
reduced. Legacy contamination is being 
addressed by the LANL Environmental 
Restoration (ER) Project, which is described in 
chapter 2 (section 2.1.2.5) of the SWEIS. In the 
future, consistent with the trend analyses 
discussed in chapter 4 (section 4.2.3.1), most 
radionuclides in soils, particularly tritium and 
uranium, from both on-site and off-site areas 
should continue to decrease. Contaminants 
such as DU, beryllium, lead, copper, and others 
are produced at firing sites and are of potential 
concern for deposition in sediments and soils. 
ER data to date show no appreciable difference 
between sediment samples and off-site samples 
(volume ill, appendix D, Table D.3.4-1). 
Although a similar study is not available for 
soils because sediments are narrow bands of 
canyon bottom deposits that can be transported 
by surface water, this indicates that off-site 
deposition from runoff resulting from past firing 
site activities is minimal. Section 4.3.1.4 
presents more information on sediments. When 
comparing LANL historical levels of firing sites 
activities with the No Action Alternative, 
historical levels during the time of peak activity 
(1980 to 1985) were approximately 2.8 times 
·greater than proposed for the No Action 
Alternative (LANL 1995d). As a result, 
ongoing operations under the No Action 
Alternative should have little potential to 
contribute substantially to soil contamination, 
and as more remedial actions projects are 
completed, the overall levels of soil 
contamination will be reduced. 

5.2.2.4 Mineral Resources 

Although there is the potential that sand, gravel, 
and pumice deposits may exist within the LANL 
boundaries as discussed in section 4.2.4, the No 
Action Alternative will not affect the 
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availability of these materials for mining 
purposes. The disturbed area for new 
construction activities associated with the new 
facilities or environmental restoration are small 
in comparison to the overall 43 square miles 
(111 square kilometers) of land that LANL 
occupies and, as discussed in section 5.1.1, are 
not in land use areas designated for mining 
activities. 

5.2.3 Water Resources 

5.2.3.1 Surface Water 

The primary sources of potential impacts to 
surface water at LANL are the NPDES outfalls 
and transport of sediments contaminated from 
historic LANL activities. For the No Action 
Alternative, there are no new activities that will 
result in changes in stormwater runoff. 

The volumes of eflluent discharged into each 
watershed for the No Action Alternative are 
given in Table 5.2.3.1-1. In volume III, 
appendix A, Table A.1-1 presents a more 
detailed table of the NPDES outfalls for all four 
alternatives by facility (key and non-key), 
watershed, and location. In all of the 
alternatives there are no outfall discharges into 
the Barrancas, Bayo, Potrillo, Frijoles, Ancho, 
and Chaquehui watersheds. Ancho and 
Chaquehui canyons have baseline flows but no 
projected flows for the alternatives. Pueblo and 
Guaje watersheds have 1 million gallons 
(3.8 million liters) or less per year. For the No 
Action Alternative, 55 outfalls from key and 
non-key facilities discharge into eight separate 
watersheds. The estimated total discharge into 
all watersheds under the No Action Alternative 
is 261 million gallons (988 million liters) per 
year. This is an increase from the index eflluent 
volume of 233 million gallons (882 million 
liters) discharged, as reflected in section 4.3. 
The number of outfalls remains constant across 
the alternatives. 
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TABLE 5.2.3.1-1.-NPDES Discharges by Watershed Under the No Action Alternativea 

DISCHARGE, MGY 
#OUTFALLS 

WATERSHED KEY FACILITIES NON-KEY TOTALS 

INDEX NA INDEX NA INDEX NA INDEX NA 

Ancho 2 0 0.1 0.0 0.0 0.0 O.l 0.0 

Canada del Buey 3 3 0.0 0.0 6.4 6.4 6.4 6.4 

Chaquehui I 0 0.0 0.0 5.8 0.0 5.8 0.0 

Guaje 7 7 0.0 0.0 0.7 0.7 0.7 0.7 

LosA1amos 12 8 19.2 30.6 0.5 0.2 19.7 30.8 

Mortandad 12 7 42.0 29.6 10.9 5.1 52.9 34.7 

Pajarito 17 II 8.4 1.8 0.8 0.8 9.2 2.6 

Pueblo I I 0.0 0.0 1.0 1.0 1.0 1.0 

Sandia II 8 4.4 42.7 103.5 127.9 107.9 170.6 

Water 21 lO 29.5 14.1 0.0 0.0 29.5 14.1 

Totals 87 55 103.6 118.8 129.6 142.0 233.2 260.9 

MGY = millions of gallons per year, NA =No Action Alternative 
a NPDES Information Sources: Index information was provided by the Surface Water Data Team Reports of August 1996 

(Bradford 1996) and as modified in 1997 (Garvey 1997). Outfall flow projections for the alternatives were based on the outfalls 
remaining as ofNovember 1997. Additional outfaJis may be eliminated in the future, as discussed in the Environmental 
Assessment for Effluent Reduction (DOE 1996e), as well as several other outfalls that may be closed as part ofLANL's ongoing 
outfall reduction program. 

NPDES outfall eftluent quality during the 
lO-year period analyzed (1997 through 2006) is 
expected to be similar to or improved over the 
eftluent quality discharged during the period 
1991 through 1995. LANL actions to improve 
compliance with permit conditions are 
continually being taken, including elimination 
of outfalls, improvements and corrective actions 
at specific outfalls, and implementation 
and completion of the Waste Stream 
Characterization Program and Corrections 
Project. Furthermore, several of the outfalls 
contain stormwater only; the cleanups at ER 
Project sites that will occur during the period of 
the SWEIS may result in improvement in the 
quality of the eftluent in outfalls containing 
stormwater. As can be seen from 
Table 5.2.3.1-1, as ofNovember 1997, 32 of 
the 87 index NPDES outfalls will be reduced to 
zero flow, resulting in 55 outfalls for the No 
Action Alternative (this is the case for all the 
alternatives). As the LANL outfall reduction 
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program continues, it is anticipated that even 
more outfalls will be eliminated. No new 
outfalls are anticipated under any of the 
alternatives. 

Another improvement to outfall eftluent quality 
(in relation to the period 1991 through 1995} has 
occurred as a result of the improvements made 
at the High Explosives Wastewater Treatment 
Facility (HEWTF) (DOE 1995b}. The new 
HEWTF, completed in October 1997, came 
on-line in February 1998 and will minimize the 
use of water in high explosives processes and 
will treat all remaining high explosives
contaminated wastewater at the new treatment 
facility. These changes will improve the quality 
of effluent from the HEWTF outfalls across the 
alternatives. 

Improvements are also planned for outfall 051 
at theTA-50 RLWTF. The eftluent from the 
RLWTF have exceeded the DOE-Derived 



Concentration Guide (DCG) for the public for 
the radionuclides americium-241, cesium-137, 
tritium, plutonium-238 and plutonium-239, and 
strontium-90 during the period 1990 through 
1995 (LANL 1992, LANL 1993, LANL 1994, 
LANL 1995c,LANL 1996b, andLANL 1996c). 
A treatment system will be operational by early 
1999 that will reduce concentrations of all of the 
above radionuclides, except tritium. 
Table 5 .2.3 .1-2 lists, for the above 
radionuclides, the average concentrations from 
1990 through 1995 effluent, the predicted 
concentrations following treatment upgrades, 
and the DOE-DCGs for the public. The newly 
installed treatment system will result in 
concentrations of these radionuclides in effluent 
that will meet the DOE-DCGs for the public. 

For liquid radioactive effluents, the "as low as 
reasonably achievable" (ALARA) and "best 
available technology" (BAT) processes are 
adopted, to determine the appropriate level of 
treatment. If discharges are below the DCGs 
reference values at the point of discharge to a 
surface waterway, generally no further 
treatment is required due to cost benefit 
considerations. Because the average 
tntmm concentration (311,203 picocuries 
per liter) is well below the DOE-DCG 
(2,000,000 picocuries per liter), no further 
treatment of tritium was considered necessary. 
In addition, there is currently no practical 
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treatment technology for tritium removal from 
the dilute concentrations present in the RL WTF 
effluent. 

The effluent from the RL WTF has also 
exceeded the New Mexico Water Quality 
Control Commission (NMWQCC) standard for 
nitrate as nitrogen of 10 milligrams per liter. A 
nitrates removal system is being installed as part 
of the RL WTF improvements that will be 
operational by mid 1999. This new system will 
reduce the nitrates concentration levels below 
the NMWQCC standard. 

As discussed in chapter 4 (section 4.3.1.2), 
LANL conducts a variety of construction, 
maintenance, and environmental activities that 
result in excavation or fill within water courses, 
which are waters of the U.S. under Section 404 
of the Clean Water Act. These activities are 
done pursuant to 404 permits issued by the 
Army Corps of Engineers and certified per 
Section 401 by NMED. Each permit is issued 
pursuant to one or more specific nationwide 
permits. These include relevant permit 
conditions to protect water quality and wildlife 
that must be complied with by LANL and its 
construction contractors. The NMED also adds 
conditions as a part of its Section 401 
certification that require application of "best 
management practices" to ensure satisfaction of 
New Mexico stream standards. Under the No 

TABLE 5.2.3.1-2.-TA-50 Radionuclide Summary 

AVERAGE PREDICTED 
RADIONUCLIDE CONCENTRATIONS CONCENTRATION 

DOE-DCG 

1990 TO 19958 AFTER 1REATMENTb 
(PUBLIC) 

Americium-241 155 25 30 

Cesium-137 804 80 3,000 

Tritium 311,203 311,203 2 X 106 

Plutonium -238 66 17 40 

Plutonium-239 28 27 30 

Strontium -90 659 66 1,000 

Note: All results are g1ven m p1cocunes per hter. 
Sources: 3 LANL 1992, LANL 1993, LANL 1994, LANL 1995c, LANL 1996b, and LANL 1996c; hvance et al., 1996 
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Action Alternative, LANL will continue to 
comply with these permit requirements and use 
"best management practices" to ensure 
satisfaction of New Mexico stream standards. 

As discussed under section 5.1.2, Water 
Resources Methodology, only the canyons with 
increased flows over the index are discussed in 
detail. It is assumed that for canyons with 
NPDES flows that are the same or reduced from 
the index flows, the impact will be negligible. 
Canyons that have an increase in outfall flows 
over the index are Los Alamos and Sandia 
Canyons. In Los Alamos Canyon the overall 
increase in flow of 11 million gallons 
(42 million liters) per year from the index is 
from the outfalls associated with the LANSCE 
Facility. In order to assess potential impacts, 
one needs to identify the types of contaminants 
that could originate from these outfalls and what 
type of contaminants may be transported off the 
site. The LANSCE outfalls with increased flow 
are 03A-047, 03A-048, and 03A-049. These 
outfalls are of the type containing cooling tower 
blowdown, evaporative coolers, chillers, 
condenser and air washer blowdown 
(Table 4.3.1.3-2 and Figure 4.3.1.3-1 in 
chapter 4 [legend numbers 18, 19, and 20] 
provide information regarding type and 
location, respectively). The primary 
noncompliance issues associated with these 
outfalls are for arsenic. LANL is in the process 
of designing a long-term corrective action that 
should help to eliminate future exceedances of 
arsenic. Corrective actions being evaluated 
include use of nontreated redwood and 
replacement of the wooden cooling towers with 
new units constructed of steel, fiberglass, and 
plastic. In 1996, outfalls 03A-048 and 
03A-049 had a total of six arsenic exceedances; 
however, 1996 surface water monitoring 
stations for Los Alamos Canyon show levels of 
arsenic of less than 3 micrograms per liter, 
which is substantially less than the EPA 
drinking water standard of 50 micrograms per 
liter. 
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Elevated concentrations of tritium and other 
radionuclides have been detected in surface 
water samples in Los Alamos Canyon since the 
beginning of surveillance measurements in the 
mid 1960's. An industrial liquid waste 
treatment plant at TA-21 discharged effluent 
containing radionuclides into DP canyon, a 
tributary to Los Alamos Canyon, from 1952 to 
1986. After 1986, the treated effluent was 
diverted to theTA-50 RLWTF. Up until1989, 
Los Alamos Canyon received discharges 
containing radionuclides from the LANSCE 
Facility. In 1993, a cooling water leak was 
discovered at the Omega West Reactor (OWR). 
The OWR was shut down in 1992. The leak 
may have been occurring since beginning 
operation in 1956. The leak was repaired in 
1993 soon after being discovered 
(LANL 1995c). However, the 1996 
radiochemical analyses of runoff from Los 
Alamos Canyon (LANL 1997 d) were well 
below the DOE-DCGs for the public. Within 
Los Alamos Canyon there are some relatively 
small areas that are being evaluated by the ER 
Project (chapter 2, section 2.1.2.5), where 
sediments may contain contaminants such as 
radionuclides, chemicals, and metals that are at 
higher levels than the LANL screening action 
levels (SALs ). SALs are a benchmark for the 
potential for human health risk and are derived 
from toxicity data using a risk assessment 
approach (section 4.2.3.1). The ER Project 
plans to either remediate these areas or 
temporarily stabilize them until remediation, or 
permanently stabilize them such that potential 
transport of these contaminated sediments 
would be minimal. The reach in the vicinity of 
the LANSCE outfalls 03A-047, 03A-048, and 
03A--49, is ephemeral and intermittent. 

Table 4.3.1.1-1 in chapter 4 shows that the total 
volume of water at station E030, which is in the 
vicinity of these outfalls, was 160 million 
gallons (606 million liters) per water year in 
1995. This is large in comparison to the 
additional 11 million gallons (42 million liters) 
identified in the No Action Alternative. Based 



on surface water monitoring results, particularly 
for arsenic and radiochemical analysis, and the 
relatively small increases in flow in Los Alamos 
Canyon as compared to the naturally occurring 
flows, the impacts to surface water from the 
increased flow in Los Alamos Canyon should be 
negligible. 

Sandia Canyon has a small drainage area that 
heads at TA-3. Currently, under baseline 
conditions, the canyon primarily receives water 
from the cooling tower at the TA-3 power plant. 
These effluents support a continuous flow in a 
short reach of the upper part of the canyon 
(Figure 4.3.1.3-1); but, only during summer 
thundershowers does stream flow reach the 
LANL boundary at State Road 4, and only 
during periods of heavy thunderstorms or 
snowmelt does surface flow from Sandia 
Canyon extend beyond the LANL boundary. 

In Sandia Canyon for the No Action Alternative, 
out of the total 63 million gallons per year 
{23 8 million liters) increase from the index, 
approximately 24 million gallons {91 million 
liters) per year are associated with outfalls from 
the cooling tower at TA-3, particularly outfall 
01A-001, identified as 27 in Figure 4.3.1.3-1. 
All effluent from the TA-46 Sanitary 
Wastewater Systems Consolidation (SWSC) 
Facility is pumped to a reuse tank adjacent to the 
TA-3 power plant. When the power plant is in 
operation, water is drawn from the tank as 
makeup for the power plant cooling towers, 
where it is either lost to the air through 
evaporation or discharged to Sandia Canyon via 
the power plant outfall 01A-001. Outfall 13S, 
the original outfall for the TA-46 SWSC 
Facility, is located at the TA-46 SWSC Facility 
but is not used. However, the SWSC effluent, 
prior to being pumped over to TA-3, must meet 
the NPDES discharge limits for 05S 
(Table 4.3.1.3-2 shows NPDES effluent 
limits). The additional 24 million gallons 
(91 million liters) per year flow at TA-3 
includes the increase flow projected from the 
SWSC plant. The additional outfall flow at 
TA-3 will support the continuous flow in the 
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upper part of the canyon. The remaining 
39 million gallons (148 million liters) per year 
increase in flow is from another LANSCE 
outfall, 03A-ll3 at TA-53, identified as 21 in 
Figure 4.3.1.3-1. The effluent water quality 
from both outfalls 01A-001 and 03A-113 is 
similar to the outfalls discussed previously for 
cooling towers. In 1996, both outfalls 01A-001 
and 03A-113 were in compliance with the 
NPDES permit, and the radiochemical results of 
runoff from Sandia Canyon were well below the 
DOE-DCG for the public. Within Sandia 
Canyon, there are some relatively small areas 
that are being evaluated by the ER Project 
(chapter 2, section 2.1.2.5) where sediments 
may contain contaminants such as 
radionuclides, chemicals, and metals that are at 
higher levels than the LANL SALs. The ER 
Project plans to either remediate these areas or 
stabilize them such that potential transport of 
these contaminated sediments should be 
minimal. 

Figure 4.3.1.3-1 in chapter 4 shows that the 
flow in Sandia Canyon is ephemeral and 
intermittent in the vicinity of outfall 03A-113, 
and Table 4.3 .1.1-1 shows that the total volume 
of water at perimeter downstream station E-125 
in Sandia Canyon was less than 2 million 
gallons (4 million liters) per year. Increased 
flow from outfall 03A-113 of39 million gallons 
(148 million liters) per year may be sufficient to 
support a continuous flow for a short reach in 
the vicinity of the outfall. However, transport of 
contaminants off the site should be negligible. 

For additional information on changes in 
NPDES outfall flows for each outfall for all the 
alternatives see volume III, appendix A. 

5.2.3.2 Groundwater 

Groundwater quantity and quality impacts to the 
three areas of groundwater under the Pajarito 
Plateau (alluvial, intermediate perched, and 
main aquifer) that may result from 
implementing the alternatives over the next 
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10 years were evaluated. As discussed under 
section 5.1.2, Water Resources Methodology, 
only the canyons with increased flows over the 
index are discussed in detail. It is assumed that 
for canyons with NPDES flows that are the 
same or reduced from the index flows, the 
impact will be negligible. 

In order to better understand the extent of the 
effects of LANL activities on groundwater, 
more monitoring wells are being installed. 
Once constructed, the new monitoring wells 
should provide data for researchers to gain 
better understanding of how contaminants are 
transported from discharge sites. Because of the 
many questions concerning the hydraulic 
characterization of the Pajarito Plateau, such as 
recharge mechanisms for the main aquifer and 
the lack of hydrogeologic detail, LANL 
personnel prepared a Hydrogeologic Workplan 
that was approved by NMED in 1998 
(LANL 1998d). The first of these wells to be 
installed is R-9 located in lower Los Alamos 
Canyon near the intersection of NM 501 
and NM 4. On December 10, 1997, LANL 
personnel found preliminary indications of low 
levels of tritium in two perched groundwater 
zones. The water in which the tritium 
contamination was detected lies several hundred 
feet above the main aquifer, and the tritium 
levels were below the Safe Drinking Water 
Standards established by the EPA. LANL has 
previously detected extremely low level of 
tritium in the deep aquifer at several existing 
wells. Potential impacts to groundwater for the 
No Action Alternative are based on the most 
current information available. 

Alluvial Groundwater 

Alluvial groundwater aquifers may vary in size, 
dry out, or develop in locations where they 
previously did not exist in response to variations 
in seasonal snowmelt and thunderstorm runoff 
and LANL NPDES-permitted discharges into 
the canyons (LANL 1994). Of all LANL 
operational factors that may affect shallow 
groundwater quality and quantity, variations in 
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NPDES discharges are the most significant. 
The canyons that may have an overall increase 
in alluvial groundwater volumes as a direct 
result of increased NPDES outfall volumes are 
Los Alamos and Sandia Canyons. 
Quantification of alluvial groundwater volume 
changes is not possible due to the high degree of 
uncertainty in many parameters (e.g., snowmelt, 
rainfall, infiltration rates, evaporation rates, 
canyon dimensions, storage capacity of 
alluvium). However, increases or decreases in 
discharges should result in similar changes in 
groundwater volumes. 

In terms of changes in specific outfalls, the 
outfalls at theTA-50 RLWFT and the TA-16 
HEL WlF are worthy of further discussion and 
are described below. 

Technical Area-50 Radioactive Liquid 
Waste Treatment Facility. The TA-50 
RLW1F, which discharges into Mortandad 
Canyon will have several improvements over 
the next 10 years. Although historic discharges 
have been in compliance with existing NPDES 
permit requirements agreed upon by the EPA 
and LANL, improvements in discharge quality 
are necessary to meet more stringent 
requirements coming into effect over the next 
several years. Improvements in treatment 
technology (ultrafiltration/reverse osmosis) 
should allow compliance with the DOE-DCGs 
for the public for radionuclides by early 1999. 
Compliance for nitrate to within the new 
groundwater discharge limits established by 
NMED will be operational by mid 1999. 
Tritium activity in the discharge from the 
RL WTF will not be affected by the improved 
treatment technologies (section 5.2.3.1). 

LANL projections for discharges from the 
RL WTF into Mortandad Canyon under the No 
Action Alternative are 6.6 million gallons 
(25 million liters) per year, as compared to the 
RLW1F index volume of 5.5 million gallons 
(21 million liters) per year. This flow rate is 
similar to that experienced in previous years, 
and no substantial changes to the volume of 



groundwater stored in the alluvium are 
anticipated. 

Technical Area-16 S-Site Springs. The new 
HEL WTF will be fully operational in mid 1998, 
resulting in a reduction in NPDES discharges of 
approximately 16 million gallons (61 million 
liters) per year into Canyon de Valle, a tributary 
to Water Canyon. This may reduce or eliminate 
flow in springs at S-Site. 

The water quality discharging from the S-Site 
springs, some of which may have been 
contaminated by high explosives compounds 
and VOCs from past NPDES discharges, will 
likely improve due to the new HELW1F. The 
new plant will reduce the amount of water used 
in high explosives processing by 99 percent, and 
solvents will be extracted prior to high 
explosives processing rather than being 
discharged into Canyon de Valle. 

Perched Groundwater 

The Water Canyon Gallery has not been used as 
a source of potable water since 1991 and has not 
been used for boiler makeup water at TA-16 
since 1994. LANL does not plan to use Water 
Canyon Gallery as a potable or industrial source 
over the next 10 years under any of the 
alternatives. The Water Canyon Gallery is on 
USFS land, and it is expected that it would only 
be used for wildlife watering. 

Evaluations of impacts to intermediate perched 
groundwater quantity and quality resulting from 
operation changes under the alternatives are 
qualitative, because groundwater flow and 
contaminant pathways to the intermediate 
perched groundwater bodies are not well 
characterized nor understood. Chemical 
radionuclides in the vicinity of the outfalls with 
increased flow under the No Action Alternative 
are minimal. The type of outfalls that have 
increased flow are primarily from cooling tower 
blowdown, evaporative coolers, etc. The 
impacts to perched groundwater should be 
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negligible. However, it is possible that NPDES 
discharges to Los Alamos and Sandia Canyons 
contribute to recharge to the intermediate 
perched groundwater and contaminant transport 
beneath Los Alamos and Sandia Canyons. The 
increase NPDES discharges to Los Alamos and 
Sandia Canyons may contribute to the transport 
of contaminants off the site. Environmental 
monitoring of the perched groundwater will 
continue, and as new wells are installed the 
information obtained will be used to better 
understand the effects ofLANL on groundwater 
quality. 

Main Aquifer Water Quality 

As mentioned at the beginning of this section, 
new wells are being installed to better 
understand recharge to the main aquifer. 
Extremely low levels of tritium have been 
detected in the main aquifer (chapter 4, 
sections 4.3.2.2 and 4.3.2.3) and this trend will 
most likely continue under the No Action 
Alternative. Environmental monitoring of the 
main aquifer will continue, and as new wells are 
installed the information will be used to better 
understand the effects ofLANL on groundwater 
quality in the main aquifer. The impacts 
resulting from the increased NPDES outfall 
flows, under the No Action Alternative, to the 
main aquifer water quality should be negligible. 

Public Water Supply 

DOE has groundwater rights to about 
1,805 million gallons (6,830 million liters) per 
year from the main aquifer. These rights 
provide water, including drinking water, to 
LANL, Los Alamos County, and the NPS (for 
BNM). A conservative projection of maximum 
LANL water use under the No Action 
Alternative is 712 million gallons (2,695 million 
liters) per year. Los Alamos County and the 
NPS did not provide projections, but in 1994 the 
county used about 958 million gallons 
(3,626 million liters) from this water right, and 
the NPS used about 5 millions gallons 
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(19 million liters). Based on this information, it 
is expected that the water requirements of this 
community can be met within the existing water 
rights from the main aquifer. 

For the purposes of modeling drawdown of the 
main aquifer, water usage was projected 
annually. The total water usage from DOE 
water rights was projected to average 
1,593 million gallons (6,030 million liters) per 
year under the No Action Alternative, with a 
maximum annual use of 1,620 million gallons 
(6,130 million liters) and a minimum annual use 
of 1,534 million gallons (5,880 million liters). 

The USGS MODFLOW model for north-central 
New Mexico (Frenzel 1995) was used to predict 
water level changes at the top of the main 
aquifer for the alternatives. The model includes 
DOE supply wells, wells for the city of Santa Fe 
public supply system, discharges from the Santa 
Fe sewage treatment plant, and 200 private and 
industrial wells in Santa Fe County. Details of 
the conceptual model, assumptions, 
uncertainties and limitations, and input 
parameters for the groundwater model are 
described in volume Til, appendix A. 

The model results reflect water level changes at 
the top of the main aquifer across the 
alternatives, given continued draw from the 
aquifer by DOE, Espanola, and Santa Fe. 
Table 5.2.3.1-3 shows predicted water level 
changes at the surface of the main aquifer during 
the period from 1997 through 2006 for the No 
Action Alternative. These changes are not all 
due to LANL operations; the changes for the on
site well fields and the Guaje well field are 
largely attributable to LANL operations and Los 
Alamos County. Although the water use 
modeled includes water use in Espanola and 
Santa Fe, the differences between the 
alternatives are due only to LANL operations. 
Springs in White Rock Canyon in the vicinity of 
the Buckman well field may actually increase in 
flow due to rising groundwater levels (from 
0.1 to 3.8 feet [.03 to 1.2 meters]). The rising 
water levels result from the continuing recovery 
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TABLE 5.2.3.1-3.-Maximum Water Level 
Changes at the Top of the Main Aquifer 
Under the No Action Alternative (1997 

Through 2006) 

WATER LEVEL CHANGE IN FEET'•b 

AREA OF CONCERN ON SITE 

Pajarito Well Field -13.2 

Otowi Well Field (Well 0-4) -12.9 

AREA OF CONCERN OFF SITE 

DOE - Guaje Well Field -8.7 

Santa Fe Water Supply 

Buckman Well Field +21.6 

Santa Fe Well Field -20.6 

San Juan Chama Diversion 0.0 

Springs 

White Rock Canyon Springs, Maximum 0.0 
Drop 

White Rock Canyon Springs, Maximum +1.0 
Rise 

Other Springs (Sacred, Indian) +3.8 

San Ddefonso Pueblo Supply Wells 

West of Rio Grande: 

Household, Community Wells +0.6 

Los Alamos Well Field +3.8 

East of Rio Grande: 

Household, Community Wells 0.0 

3 Negative value(-) indicates water level drop; positive 
value(+) indicates water level rise. 

b Also, the water level changes projected by the regional 
MODFLOW model represent average changes over a 
whole grid-cell (i.e., a square that is a mile on a side). 
They are, for the most part, not predictive of the water 
level changes at any single point within the cell (for 
example, a supply well). Pumping wells have 
characteristic "cones of depression" where the water 
surface reflects an inverted cone, and water levels at the 
well may be quite difference from levels even a few 
ten's of feet away. Whether any individual well would 
exhibit water level changes consistent with the predicted 
grid-cell average change is a function of, for example, its 
location within the grid-cell; proximity to other pumped 
wells; and the individual well operation, construction, 
and hydraulics. Hence, the water level changes 
predicted by the model can only be considered 
qualitatively and not be considered as finite changes. 



in the vicinity of the Los Alamos well field, 
which was shut down in 1992, and recovery in 
the vicinity of Santa Fe's Buckman well field, 
which will be shut down in 1999. Operations of 
both well fields are independent of the 
alternatives and significantly affect water levels 
in the main aquifer in the vicinity of the Rio 
Grande. Therefore, the water level changes and 
the resulting impacts to White Rock Canyon 
Springs are identical across the alternatives. 

In comparison to the thicknesses of the eight 
model layers (total= 5,600 feet [1,707 meters]), 
the maximum drawdown predicted for DOE 
well fields represents a reduction of main 
aquifer saturated thickness of less than 
1 percent. Water use projections indicate that 
the total volume of water to be withdrawn from 
DOE well fields from 1997 through 2006 is less 
than 0.1 percent of the main aquifer volume 
(22 trillion gallons [83 trillion liters]) of water 
in storage beneath the Pajarito Plateau. In 
summary, the drawdowns in DOE well fields 
are minimal relative to the total thickness of the 
main aquifer, and the volume of water to be used 
over the period from 1997 through 2006 is 
negligible relative to the volume of water in 
storage. 

5.2.4 Air Quality 

This section describes the estimated air quality 
impacts from LANL operations under the No 
Action Alternative. The discussion includes 
estimated impacts from nonradiological and 
radiological air emissions. Additional detail 
and information on the material in this section is 
included in volume Ill, appendix B. 

5.2.4.1 Nonradiological Air Quality 
Impacts 

The results of the Expanded Operations 
Alternative analysis of criteria pollutants 
demonstrate that the highest estimated 
concentration of each pollutant would be below 
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the standards established to protect human 
health with an ample margin of safety. For 
criteria pollutants, the No Action Alternative 
emission rates are lower than those under the 
Expanded Operations Alternative. Therefore, 
criteria pollutant emissions under the No Action 
Alternative are also expected to be below these 
levels. 

For toxic air pollutants, the bounding analyses 
(based on the emission rates under the 
Expanded Operations Alternative) indicate that 
the only pollutant emissions with the potential 
to exceed the guideline values under any 
SWEIS alternative are the emissions from High 
Explosives Firing Site (REFS) operations and 
the additive risk from all the pollutants from all 
TAs on receptor sites located near the Los 
Alamos Medical Center. Emissions from the 
firing site operations under the No Action 
Alternative are projected to be one-third the 
emissions projected under the Expanded 
Operations Alternative. Linear extrapolation of 
pollutant concentrations based on this 
difference in emissions results in concentrations 
that are below the GVs. Therefore, the 
pollutants released from LANL firing site 
operations under the No Action Alternative are 
not expected to cause air quality impacts that 
would affect human health. 

As discussed in section 5.3.4.1, the combined 
cancer risk due to all carcinogenic pollutants 
from all TAs is dominated by the chloroform 
emissions from the HRL. Under the No Action 
Alternative, chloroform use is projected to be 
similar to current usage (about 55 pounds per 
year [ 17liters per year], or about 15 percent less 
than projected under the Expanded Operations 
Alternative). Assuming that 100 percent of the 
chloroform used is emitted (and assuming no 
change in other carcinogenic pollutant 
emissions as compared to those under the 
Expanded Operations Alternative), the 
estimated combined incremental cancer risk at 
the Los Alamos Medical Center is slightly 
above the guideline value of 1.0 x 10-6. Because 
it is known that less than 100 percent of the 
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chloroform used is emitted (as much as 
25 pounds per year [8 liters per year] are 
disposed of as liquid chemical waste), the 
incremental cancer risk under the No Action 
Alternative would be less than the GV. 

Based on the information discussed above, 
pollutants released under the No Action 
Alternative are not expected to cause air quality 
impacts that would affect human health and the 
environment. 

5.2.4.2 Radiological Air Quality 
Impacts 

Facility-Specific Maximally Exposed 
Individual 

Table 5.2.4.2-1 shows the distance and 
direction and estimated dose to each FS MEl 
under the No Action Alternative. The highest 
FS MEl dose under this alternative was 
calculated to be 3.11 millirem per year, which is 
31.1 percent of the regulatory limit (which is 
10 millirem per year for the air pathway). 

LANL Maximally Exposed Individual 

The location of the highest dose from all facility 
emissions was 2,625 feet (approximately 

TABLE 5.2.4.2-l.-Facility-Specijic Maximally Exposed Individual Information-No Action 
Alternative 

FACILITY 
MEl DISTANCE 

DIRECTION 
DOSE8 

feet (meters) (mrem/yr) 

TA-3-29 (CMR Building) 3,576 (1,090) North 0.43 

TA-3--66 (Sigma Building) 3,560 (1,085) North 0.43 

TA-3-102 (Machine Shops) 3,379 (1,030) North 0.34 

TA-ll (High Explosive Testing) 4,298 (1,310) South 0.31 

TA-15/36 (Firing Sites) 7,415 (2,260) Northeast 2.26 

TA-16 (WETF) 2,886 (880) South-Southeast 0.31 

TA-18 (Pajarito Site: LACEF) 2,821 (860) Northeast 1.73 

TA-21 (TSTA and TSFF) 1,050 (320) North 1.41 

TA-48 (Radiochemistry Laboratory) 2,920 (890) North-Northeast 1.66 

TA-53 (LANSCE)b 2,625 (800) North-Northeast 3.11 

TA-54 (Area G)c 1,197 (365) Northeast- LANL Boundary 0.75 

5,331 (1,625) Southeast - White Rock 0.43 

TA-55 (Plutonium Facility) 3,691 (1,125) North 1.66 

a For each FS MEl, the total dose was calculated by adding the contributions from each modeled facility. Note that an MEl is 
assumed not to leave or to take protective measures. 

b This is also the location of the LANL MEl. Five specific sources were modeled from TA-53. These include the TA-53 ES-2, 
ES-3, IPF, LEDA and combined diffuse emissions. 

c Two FS MEl locations were considered for TA-54, because Area G borders San Ildefonso Pueblo land. The first is an MEl 
location at the LANL boundary, I ,197 feet (365 meters) northeast of Area G. No person from the Pueblo currently is known to live 
along this boundary. The second is an actual MEl location in the town ofWhite Rock, approximately 5,331 feet(l,625 meters) 
southeast of Area G. 
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800 meters) north-northeast of LANSCE. This 
location defines the LANL J\ffil. The dose to 
this location from all facility emissions was 
calculated to be 3 .11 millirem per year. 

Population Dose 

The collective dose to the population living 
within a 50-mile (80-kilometer) radius from 
LANL was calculated for emissions from all 
facilities and found to be 13.59 person-rem per 
year. The values reported for population doses 
for this alternative, as well as the other 
alternatives, are higher than has been reported in 
the recent annual environmental reports. It is 
important to recognize that the alternatives 
analyzed represent increased operations when 
compared to recent history. (For example, 
LANSCE and firing site operations currently 
planned are higher than achieved in recent 
years.) The material throughput at the different 
facilities under the various alternatives is 
presented in chapter 3 (section 3.6). 

An examination of the detailed data contained in 
appendix B (volume III) reveals that most 
(52 percent) of the collective population dose 
comes from emissions from the TA-15/36 
firing sites. This is in contrast to the dose 
delivered to the LANL MEl, most of whose 
dose comes from LANSCE. The reason is that 
the firing site emits long-lived uranium 
isotopes; whereas, the LANSCE facility emits 
short-lived air activation products that decay 
quickly. Collectively, diffuse emissions 
(including those from TA-15/36) account for 
52.8 percent of the population dose under the 
No Action Alternative. 

Isodose Maps 

Isodose maps present the estimated doses within 
a 50-mile (80-kilometer) radius from LANL. 
These isodose maps are shown in 
Figures 5.2.4.2-1 and 5.2.4.2-2. The isodose 
lines represent the summation of all modeled 
emissions and their subsequent estimated 
annual doses. Due to the summation, the 
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resulting lines do not necessarily match 
individual wind rose patterns. This is due to the 
multiple facilities that contribute to the summed 
doses, as well as the distances displayed in the 
figure. To determine the dose at a specific 
location, individuals need only find the location 
on these maps and interpolate between the 
isopleths. 

5.2.5 Ecological Resources, 
Biodiversity, and Ecological 
Risk 

This section discusses potential impacts to 
ecological resources (including wetlands), 
biodiversity, and ecological risk. Under the No 
Action Alternative, LANL operations would 
continue at their currently planned level. 
Construction activities would be limited largely 
to those required to maintain facilities for 
currently authorized activities. Because of this 
continuation of current operational levels, there 
would not be any appreciable change to 
landscape features. 

Ecological Resources and Biodiversity 

A continuation of the current LANL facility 
operation and planned actions as reflected in 
DOE management plans that implement 
currently assigned programs would enhance 
present biological resources (including 
protected and sensitive species), ecological 
processes, and biodiversity. This enhancement 
would result largely from ongoing actions and 
plans whose objectives are to eliminate or 
reduce pollutants that could potentially pose a 
risk to biological systems, and biological 
management plans that would be incorporated 
into existing LANL operations to protect and 
enhance its biological resources. Key actions 
and plans and their objectives are briefly stated 
as follows: 

• Environmental Restoration Project. 
Objectives are to remediate potentially 
contaminated sites resulting from historic 
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1 Note: The isodose lines are given in units of mrem. 
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treatment, storage, and disposal practices at 
LANL; meet the environmental clean-up 
requirements of the Resource Conservation 
and Recovery Act (RCRA) (42 U.S.C. 
§690 1 ); and decontaminate and 
decommission facilities previously 
contaminated by radioactive and hazardous 
materials, such restorations can result in 
ecological disturbance during individual 
actions. 

• Waste Stream Characterization Program 
and Outfall Reduction Program. 
Objectives are to reduce the possibility that 
LANL activities could produce wastewater 
discharges into the ecosystem. 

• Construction of a New High Explosives 
Wastewater Treatment Facility. Objectives 
are to further improve outfall effluent 
quality by reducing the amount of water 
used in high explosives (HE) processing, 
eliminating non-HE industrial wastewater, 
preventing contamination of stormwater, 
and treating all HE-contaminated 
wastewater. 

• Completion of New Wastewater Treatment 
System at the TA-50 RWLIF. Objective is 
to reduce radionuclide and nitrate 
concentrations in the treatment plant 
effluent. 

1 • Threatened and Endangered Species 
Habitat Management Plan. Objectives are 
to identify the combined effects of many 
LANL projects on threatened, endangered, 
or sensitive species; provide long-range 
planning information for all future LANL 
projects; and develop long-range 
management measures to protect habitat 
for these species (see chapter 4, 
section 4.5.1.6). 

• Initiate Natural Resources Management 
Plan. Objectives will be to determine 
conditions and to recommend management 
measures that will restore, sustain, and 
enhance the biological quality and 
ecosystem integrity at LANL within the 
context of a dynamic Pajarito Plateau 
ecosystem (see section 4.5.1.6). 
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In addition to these continuing actions and 
plans, studies are underway to make a more 
quantitative assessment of trophic level 
transport of radionuclides of interest. These 
assessments would refine measures being taken 
for protection of biological resources should 
any concerns arise. 

These ongoing programs and planning actions 
would not only benefit resources on LANL but 
would contribute to a more regionalized 
management strategy, thereby improving the 
current fragmented and compartmentalized 
management by five or more agencies. A 
regionalized management strategy would 
significantly lessen the decline or loss 
of regional biological diversity resulting from 
anthropogenic disturbances (e.g., risk of 
catastrophic wildfire, erosion, elk 
overpopulation, and habitat loss and 
fragmentation). The roots of these 
environmental issues predate LANL, yet are 
common to (or sensitive to) all alternatives 
evaluated in the SWEIS. Their resolution is to 
be found through a philosophy of environmental 
stewardship, permanent interagency 
coordination, and development of a joint 
planning and management program. 

The presence of LANL, with its highly 
restricted access and limited planned land 
disturbing activities, would continue to provide 
habitat and protection for a rich diversity of 
plants and animals, including an appreciable 
number of threatened, endangered, and other 
sensitive species. The presence of measures to 
protect threatened and endangered species (e.g., 
habitat protection, access and activity 
restrictions, and noise and light restrictions), 
combined with surveys and studies associated 
with the stated Threatened and Endangered 
Species Management Plan, would continue to 
protect and conserve these protected species. 

Terrestrial and Wetland Habitat 

Common to the No Action, Reduced 
Operations, and Greener Alternatives, is the 



absence of activities that would result in the loss 
of terrestrial habitat. Further, a reduction in the 
number of wetlands as a consequence of outfall 
reduction would reduce wetland habitat under 
all four SWEIS alternatives. 

As demonstrated in Table 5 .2.3 .1-1 of 
section 5.2.3, Water Resources, there would be 
a reduction in the number of outfalls over the 
index period and an increase in the volume of 
effluent discharged by some remaining outfalls. 
This reduction includes many of the 27 outfalls 
proposed for closure and evaluated in the 
Environmental Assessment for Effluent 
Reduction (DOE 1996e ), as well as several 
others that have been closed as part ofLANL's 
Outfall Reduction Program. While it is possible 
that not all 27 closures discussed under effluent 
reduction may be realized, this is the planned 
reduction, as reflected in the Environmental 
Assessment for Effluent Reduction. Thus, the 
elimination of 27 outfalls is used as the 
bounding case for the purposes of this SWEIS. 
The number of outfalls remains constant across 
all four alternatives. 

The elimination of industrial effluent from up to 
27 outfalls could result in a decrease of 
approximately 8.6 acres (3.5 hectares) of 
wetlands. Most of these are linear riparian 
wetlands that vary in size from 0.001 acre 
(0.0004 hectares) to 4.4 acres (1.8 hectares). 
Many wetlands associated with outfalls have 
other water sources that have contributed to the 
establishment and maintenance of the wetlands. 
Consequently, some outfalls would continue to 
have the same plant species in about the same 
proportions as they do now. Other outfall 
wetlands would experience a moderate amount 
of replacement of vegetation with species that 
require less water. Still, many would undergo a 
more pronounced change in character, with a 
high degree of replacement by other species 
requiring less water. The reduction would result 
in a localized die-off of aquatic invertebrates 
and possibly some small numbers of small 
mammals and amphibians with limited ranges. 
These species would be replaced with those 
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characteristic of drier habitats. There would be 
very localized decrease in biodiversity. 
Cessation of some watering sources may cause 
some localized displacement of large- and 
medium-sized animals. However, because 
larger mammals can travel to other available 
water sources, daily and seasonal movement 
may only change slightly. 

The possible loss of up to 8.6 acres 
(3.5 hectares) of wetlands associated with the 
elimination of industrial effluent from up to 27 
outfalls, combined with about 5 acres 
(2 hectares) from past and planned LANL 
actions could result in the cumulative loss of 
about 13.6 acres (5.5 hectares). Because there 
are about 161 wetlands covering about 50 acres 
(20 hectares) within LANL boundaries, about 
36.4 acres (14.7 hectares) or 73 percent of all 
wetlands would still remain available for 
wildlife use. The cumulative effect of these 
actions on large mammals, such as deer and elk, 
would be changes in animal distribution and 
patterns of movement. As industrial effluent 
from outfalls continues to be eliminated over the 
next 3 to 5 years, these large mammals would 
adapt and utilize other available water sources, 
both natural and human caused. Any 
measurable effects of a continuing reduction in 
outfalls could be a local reduction in elk density 
at LANL, but this would not likely alter the 
overall pattern of elk movement, use, and 
numbers in the Jemez Mountains. 

An increase in the quantity of discharge from 
remaining outfalls under the No Action 
Alternative, specifically in Sandia and Los 
Alamos Canyons, is within historic fluctuations, 
which are governed by project types and 
operational levels. This increase would not be 
expected to significantly affect channel 
morphology nor associated biological features. 
An increase in flow holds the potential for the 
expansion of existing wetlands. However, 
because of the narrow canyon floors and steep 
canyon sides, this potential may be only 
marginal. There could be a small increase in 
opportunity for wildlife watering. 

5-55 



LANLSWEIS 

The biological and ecological consequences of a 
wildfire on LANL are potentially significant. 
LANL and surrounding lands are generally 
forested areas with high fuel loading. Although 
fire is a natural part of biological systems, 
anthropogenic influences such as grazing, 
logging, and fire suppression have produced 
conditions that can have pronouced adverse 
effects on forest ecosystems. Natural high
frequency, low-intensity fire regimes have been 
replaced with low-frequency, high-intensity 
fires that consume a higher percentage of 
vegetation. As reflected in other nearby areas 
that have experienced severe wildfires in the 
past (e.g., the Water Canyon, La Mesa, Dome, 
and Oso Complex fires), the potential for 
wildfires encroaching on LANL exists. 
Biological and ecological consequences of a 
severe wildfire involving LANL would result 
from loss of habitat soil erosion, sedimentation, 
and increased risk from contaminants. The loss 
of forest or woodland habitat would result in a 
temporary loss of habitat for a broad spectrum 
of animals. As vegetation is re-established, an 
altered community of animal species would 
follow, its composition changing with the 
evolution of the plant community. The pattern 
ofburned vegetation will play a significant role 
in renewed wildlife use. Early plant 
communities of grasses and herbaceous growth 
can have a high biomass and species diversity, 
as exhibited by nearby areas affected by recent 
wildfires. This expansion of grass and 
herbaceous growth could provide additional 
forage for the large elk population in and around 
LANL and contribute to existing management 
concerns. 

Impacts to threatened and endangered species 
(e.g., the Mexican spotted owl) from a wildfire 
would depend on several factors such as the 
bum pattern, the time of day that the bum 
occurs, the type of fire, topography, and if 
nesting is occurring. Threatened and 
endangered species have remained or returned 
to nearby areas that have experienced recent 
bums. Some species, such as the peregrine 
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falcon, could benefit through improved foraging 
habitat. Perhaps the most significant impact to 
threatened and endangered species that could be 
precipitated by a wildfire is the general 
disturbance caused by the fire-fighting effort 
itself (e.g., fire-fighting crews, aircraft, and 
vehicular traffic). 

Increased runoff resulting from the burning of 
vegetation cover would result in a 
commensurate increase in water channel 
scouring, enlargement, and headcutting. This 
process and any accompanying sedimentation 
would have the potential to degrade or remove 
the limited riparian vegetation on LANL. 
Wetlands associated with water courses could 
also be affected, and perhaps several would be 
removed for a period of time because of changes 
in channel morphology. With the degradation 
of riparian vegetation and wetlands would be an 
associated reduction or loss of habitat for a 
variety of invertebrates, small and large 
mammals, amphibians, reptiles, and a diversity 
of birds. 

Any impact of legacy contaminants transported 
to downstream riverine and lake ecosystems is 
unknown, but there could potentially be an 
increase in ecological risk. A more extensive 
discussion of the biological effects of a wildfire 
at LANL can be found in volume ill, 
appendix G, Accident Analysis. 

Ecological Risk 

As stated (in sections 5.2.2.3, 5.2.3.1, 5.2.4.1, 
and 5.2.4.2), ongoing operations under the No 
Action Alternative have little potential to 
contribute substantially to soil water and air 

' ' contamination. Contaminants such as DU 
' beryllium, lead, copper, and others are produced 

at firing sites and are of potential concern for 
conveyance in sediments. However, the 
estimated soil concentrations from future air 
concentrations at the firing sites would be at 
orders of magnitude less than those in the 
average background or maximum legacy 
contamination. Also, as more remedial action 



projects are completed, the overall levels of soil 
and water contamination would be reduced. 

Because of the absence of increased levels of 
contamination, there would not be an 
incremental change in ecological risk. There are 
no projected differences in firing site emissions 
among the No Action, Reduced Operations, and 
Greener Alternatives. 

5.2.6 Human Health 

The consequences of implementing the No 
Action Alternative on public health and worker 
health are presented below. The methodologies 
used to evaluate consequences are summarized 
in section 5.1.6 and detailed in appendix D, 
section D.2. Detailed discussions of the results 
are presented in appendix D, sections D.3 and 
D.4. There is a discussion of the terminology 
used in the human health evaluation presented 
in appendix D, section D .1. "Risk," as used in 
the Human Health Consequences section, refers 
to the probability of toxic or cancer mortality 
consequences under the specific exposure 
scenarios analyzed. 

5.2.6.1 Public Health 

The consequences of continued operations of 
LANL on public health under the No Action 
Alternative are presented below. The 
evaluation is presented in four topics: (1) the 
consequences of external radiation and airborne 
radioactivity from LANL operations; 
(2) consequences of chemical emissions from 
LANL facilities; (3) consequences of ingestion 
of local foodstuffs, water, and incidental intake 
of soils and sediments to residents, to 
recreational users of the canyon lands on or near 
LANL, and to special receptors (traditional 
Native American and Hispanic life styles) and; 
(4) a summary of consequences to the public 
along transportation routes (summarized from 
the analyses in section 5.2.10). (Risks from 
accidents are discussed in section 5 .2.1.1.) 

Environmental Consequences 

Regional Consequences of Airborne 
Radioactivity Inhalation and Immersion 

As shown in section 5.2.4.2, the doses from 
airborne radioactive emissions from LANL 
were estimated to a 50-mile (SO-kilometer) 
radius from LANSCE (the central point 
assumed for LANL emissions). Both facility
specific and site-wide doses were calculated 
(volume III, appendix B). 

The location of the highest potential dose from 
all emissions, called the LANL MEl, was 
estimated to be 2,625 feet (approximately 
SOO meters) north-northeast of LANSCE 
(TA-53). This location is within the LANL 
reservation, and the dose to the MEl at this 
location is estimated to be 3.11 millirem per 
year, which is 0.9 percent of the backgound dose 
(about 360 millirem per year). This location 
borders the Los Alamos townsite and is a 
conservative estimate for a MEl from LANL
wide emissions. 

Table 5.2.6.1-1 summarizes the LANL MEl 
dose and presents the corresponding risk of 
excess LCF to the MEl. These risks are 
presented on a lifetime basis, assuming that the 
LANL MEl received the estimated dose of 
3.11 millirem each year for a 72-year life. The 
excess LCF risk was estimated to be 0.0001 
over a lifetime. 

The isodose maps showing both the estimated 
dose near LANL and to a 50-mile 
(SO-kilometer) radius of LANL are provided as 
Figures 5.2.4.2-1 and 5.2.4.2-2. The collective 
dose to the population that lives within the 
50-mile (SO-kilometer) radius is given in 
Table 5.2.6.1-1, estimated to be 13.6 person
rem per year of operation with an estimated 
lifetime excess LCF risk of about 0.006S per 
year of operation. (As summarized in 
appendix D, the lifetime risk of dying from 
cancer in the U.S. is more than 23 percent for 
men and more than 20 percent for women. 
Based on this rate, approximately 40,000 people 
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TABLE 5.2.6.1-l.-Estimated Public Health Consequences for LANL Maximally Exposed 
Individual and the Population Within 50-Mile (SO-Kilometer) Radius of LANL for the 

No Action Alternative 

PARAMETER LANLMEI 50-MILE RADIUS POPULATION 

Dose 3.11 milliremperyear 13.59 person-rem per year 

ExcessLCF O.OOOll per lifetime (72 year) 0. 0068 per year of operation 

within the 50-mile [SO-kilometer] radius of 
LANL would be expected to die from cancer.) 

A level of 1 millirem per year is a benchmark 
used as a screen for negligible individual 
consequences (NCRP 1993). In the No Action 
Alternative, there are six facilities with FS MEis 
estimated to receive at least a 1 millirem per 
year dose, based on contributions from all 
facilities to these locations (volume ill, 
appendix B): 

• LANSCE, 3.11 millirem per year to the FS 
:MEl 

• HE Testing Sites (TA-15 and TA-36), 
2.26 millirem 

• Pajarito Site (TA-18), 1.73 millirem 
• Radiochemistry Laboratory (TA-48), 

1.66 millirem 
• Plutonium Facility (TA-55), 1.66 millirem 
• Tritium System Test Assembly (TSTA) and 

Tritium Science and Fabrication Facility 
(TSFF) (TA-21), 1.41 millirem 

External Radiation: Two Special Cases 

One contribution to public dose results from 
jogging or hiking the access road north of 
TA-21 and is attributable to cesium-137 known 
to be on the ground within the TA in Area F 
(LANL 1997 d). The MEl dose is not expected 
to change from that currently estimated as an 
EDE of 2.9 millirem per year (chapter 4, 
section 4.6). For this MEl, the excess LCF risk 
over a lifetime from that dose would be about 
1.4 x 1 o-6 per year of operation, assuming that 
the :MEl exposure was equivalent to about 24, 
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4-hour days per year, a very conservative 
estimate. 

Another contribution to public dose would 
result from TA-18 "road-open" operations (that 
is, undertaken at TA-18 for which roads are not 
closed). About four exposures per year would 
be expected for the MEl (who is assumed to be 
passing TA-18 on Pajarito Road at the time of 
maximum radiation flux during an experiment) 
outofthe 100 operations per year at TA-18. The 
maximum dose to the MEl per operational event 
was estimated 4.75 millirem. Assuming that a 
maximum of four events would contribute to the 
MEl, the annual projected MEl EDE dose 
would be 19 millirem per year. This would 
result in a lifetime excess LCF risk of about 
9. 5 X 10-6 per year of OperatiOn. 

Nonionizing Radiation 

The only uncontained nonionizing radiation 
source in use or planned for LANL is the 
microwave transmitter in TA-49. It is 
extremely unlikely that a member of the 
public would be exposed to this source. 
However, the consequence of a 1-second 
exposure at the shortest distance a person 
could get to the transmitter was examined 
(volume lli, appendix D, section D.2.2.2). 
The consequence to a person exposed at 
1,640 feet (500 meters) is negligible, elevating 
body temperature approximately 0.04°F 
(0.02°C) and not affecting biochemical 
processes. 



Consequences of Airborne Chemical 
Emissions 

For the nonradiological (chemical) air quality 
analysis, a screening was conducted for each TA 
within LANL to identify potential chemical 
emissions under normal operations of the four 
alternatives that would need to be assessed for 
public health consequences. In the analysis of 
the Expanded Operations Alternative (which 
had the greatest emissions out of the four 
alternatives), four TAs involved in HE testing 
were identified (TA-14, TA-15, TA-26, and 
TA-39) for public health consequence analysis 
for three specific chemicals (beryllium, lead, 
and DU). While these operations result in 
emtss10ns of other chemicals as well 
(aluminum, copper, iron, tantalum, and 
tungsten), the health effects of these other 
emissions were not analyzed in detail because 
their toxicity reference doses and estimated 
concentrations in air are relatively low. The 
emissions of the three chemicals analyzed were 
evaluated for potential human health effects 
under each of the SWEIS alternatives. 
(Sections 5.1.4 and 5.2.4, and appendix B, 
section B.2.3, include additional information 
regarding nonradiological atr emissions 
screening and analysis.) 

Hazard indices (His) were calculated for two of 
the three metals evaluated quantitatively (lead 
and uranium). An HI equal to or above 1 is 
considered consequential from a human toxicity 
standpoint. For the No Action Alternative, the 
worst-case m for lead did not exceed one in a 
million (10-6). For DU, the worst-case ID did 
not exceed 1 in 100,000 (lo-5). 

Beryllium has no established EPA reference 
concentration for inhalation from which to 
calculate the m. Beryllium was evaluated as a 
carcinogen, however. The excess LCF rate for 
beryllium under the No Action Alternative was 
estimated to be less than 3.6x 10-7 per year; that 
ts, none. 

Environmental Consequences 

Carcinogenic Risk from Air Emissions 

The screening process described in volume ill, 
appendix B, identified no individual 
carcinogenic chemical air emission that 
required analysis for public health 
consequences. For carcinogens, an estimate 
also was made of the combined lifetime 
incremental cancer risk due to all carcinogenic 
pollutants from all TAs (appendix B, 
attachment 6). 

This was found to be less than 1 in 1 million for 
the No Action Alternative because projected 
emissions for this alternative are far less than 
those analyzed for the Expanded Operations 
Alternative (which was only slightly above the 
screening GV of 1 x 1 o-6). Thus, it is expected 
that a negligible increase in incremental 
combined cancer risk will result from the No 
Action Alternative. 

Consequences of Ingestion to Residents, 
Recreational Users, and Special Pathways 
Receptors 

The risk to public health from ingestion of 
water, foodstuffs, and from incidental ingestion 
of soils and sediments was estimated from 
environmental surveillance data within and 
surrounding LANL. The risk of toxicity and 
carcinogenicity will continue to be dominated 
by existing concentrations of radionuclides and 
chemicals in environmental media due to 
naturally occurring materials, fallout and other 
anthropogenic sources affecting the region, and 
historical operations (including emissions/ 
effluents, and accidental spills and releases). In 
addition, the potential for short-term exposures 
to contaminated sites atLANL, identified in the 
LANL ER Project, was evaluated using the ER 
database from LANL (appendix D, 
section D.3.5, Tables D.3.5-5 and D.3.5-6). 

The consequences of ingestion were estimated 
for hypothetical individuals based on five 
exposure scenarios (as discussed in 5.1.6). The 
consequences estimated are based on 
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95th percentile values of detected analytes for 
the periods of environmental surveillance data 
sets available for the 1990's. The estimates 
were also made using the worst-case 
(95th percentile) uptake rates for the specific 
food components. 

The LANL-wide maximum hypothetical risk 
from ingestion is the non-Los Alamos County 
resident who is also a resident recreational user 
of LANL lands and is also subject to the 
exposures in the special pathways analyzed. 
This composite hypothetical risk was used to 
represent the LANL-wide MEl dose from 
ingestion because it contains the maximum 
number of potential pathways for ingestion risk. 

Tables 5.2.6.1-2 and 5.2.6.1-3 summarize the 
total radiological annual ingestion dose and 
excess LCF to members of the public. Per 
Table 5.2.6.1-3, the total worst-case ingestion 
doses for the off-site resident of Los Alamos 
County and non-Los Alamos County resident 
are 0.011 and 0.017 rem per year, respectively. 
If this person is also a recreational user of the 
Los Alamos canyons, drinking canyon water 
and ingesting canyon sediments, the worst-case 
additional dose ranges up to 0.001 rem per year, 
according to the amount of time spent in the 
canyons (see footnote bin Table 5.2.6.1-3). If 
the individual has traditional Native American 
or Hispanic lifestyles, the values found in the 
final columns of the table should be used in 
place of the values in the first columns for off
site residents. Per the values in the final 
columns, these "special pathways receptors" 
can have worst-case 3.1 millirem per year 
additional dose. The associated excess LCF 
risks for the off-site residents are 8.6 x 10-6 per 
year of exposure and 9.1 x w-7 per year of 
exposure for the individual who is also an avid 
recreational user. The worst-case doses are for 
a 95th percentile intake of the 95th percentile 
contamination level, referred to as the UCL. 
Ingestion pathway calculations included all 
radionuclides detected in the media. This 
includes natural background, weapons testing 
fallout, and previous releases. The actual 
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contribution from continued operations at 
LANL is only a small fraction of this value. 
These values apply to the baseline and to all four 
alternatives. The data and analyses for these 
calculations are in appendix D, section D.3.3. 

Estimates were made of the potential risk from 
metals exposure to public health using 
environmental surveillance data in the mid 
1990's monitoring of metals in groundwater, 
surface water, soils and sediments, vegetables, 
fruit (Los Alamos County only) and fish 
(appendix D, section D.3.3 and associated 
tables). Table 5.2.6.1-4 identifies Ill values of 
1 for any of the MEis, and excess LCF risks 
exceeding 1 o-6 to these MEis via ingestion 
pathways. 

Arsenic was identified as having an HI greater 
than 1 in groundwater within the water supplies 
of Los Alamos County and San lldefonso 
Pueblo. Excess LCF risks are elevated also 
(Table 5.2.6.1-4). Elevated excess LCF risk 
from arsenic was estimated for worst-case 
consumption of incidental soils, sediments, 
surface water, and NPDES discharges by some 
residents and recreational users of LANL. 
While the risk associated with arsenic ingestion 
is greater than 1 o-6 per year in many pathways, 
the arsenic is not associated with LANL 
discharges. Arsenic is endemically present in 
the geology and soils and groundwaters and 
surface waters of the region in which New 
Mexico is located (volume lll, appendix D, 
section D.3.4). 

Beryllium has no Ill for ingestion exceeding 1. 
However, the excess LCF rate estimated from 
worst-case ingestion of waters and soils is 
elevated (Table 5.2.6.1-4). While the risk 
associated with beryllium ingestion is greater 
than 1 o-6 in several pathways, the beryllium 
concentrations in waters, soils, and sediments 
are typical of those in background in the 
northern New Mexico region. Based on the 
environmental surveillance data from LANL, 
the portion of beryllium associated with LANL 
operations is not a significant contributor to 
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TABLE 5.2.6.1-2.-Average Public Radiological Dose and Potential Consequences by Ingestion Pathways, 
All Alternatives! 

--- --

RECEPTOR8 

OFF-SITE OFF-SITE RESIDENT NONRESIDENT RESIDENT 
SPECIALPATHW AYS EXPOSURE RESIDENT LOS NON-LOS ALAMOS RECREATIONAL RECREATIONAL 

PATHWAY ALAMOS COUNTY COUNTY USERb USERb 
RECEPTORSC 

DOSE EXCESS DOSE EXCESS DOSE EXCESS DOSE EXCESS DOSE EXCESS 
(rem/yr) LCF/yr (rem/yr) LCF/yr (rem/yr) LCF/yr (rem/yr) LCF/yr (rem/yr) LCF/yr 

Produce 

• Fruit 0.00064 3.2 X 10"7 0.00046 2.3 X 10"7 -- -- -- -- -- --
• Vegetables 0.00098 4.9x 10"7 0.0013 6.7 X 10"7 

Meat (Cattle: Free -- -- 0.00027 1.4 X 10"7 -- -- -- -- -- --
Ranging Steer) 

Milk 0.000073 3.7 X 10"8 0.00005 2.5 X 10"8 -- -- -- -- -- --
Fish -- -- 0.000054 2.1 x w·8 -- -- -- -- 0.00019 9.4 x w-8 

Honey 7.4 x w·7 3.7 x w-10 1.3 x w-8 6.3 x w·12 -- -- -- -- -- --
Elk 0.000077d 3.9 x w-8 o.oooo5d 2.6 X 10"8 -- -- -- -- 0.000034e 1.1 x w-8 

Deer 0.000018 9.0x 10"9 0.00038 1.9 X 10"7 -- -- -- -- -- --
Pinyon Nuts -- -- 0.000016 7.7 X 10"9 -- -- -- -- 0.00013 6.5 X 10"8 

I Indian Tea (Cota) -- -- -- -- -- -- -- -- 0.00075 3.8 X 10"7 

' Groundwater 0.0014 7.2 X 10"7 0.0042 2.1 X 10"6 -- -- -- -- -- --
Surface Water 

• Creeks -- -- -- -- 0.00017 8.6 x 1o·8 0.00046 2.3 X 10"7 -- --
• NPDES Discharge 0.000022 1.1 X 10"8 0.000059 3.0 X 10"8 

Soils 0.000078 3.9 x w-8 0.000078 3.9 X 10"8 1.2 X 10"6 5.9x 10"10 3.1 X 10"6 1.6 X 10"9 -- --
Sediments 0.00065 3.3 x w-7 0.00065 3.3 X 10"7 0.000016 8.3 X 10"9 0.000044 2.2 x w-8 -- --
Sum Ingestion Dose/Risk 0.0039 2.0 X 10"6 0.0075 3.8 x w-6 0.00021 1.0 x w-7 0.00057 2.8 x w-7 
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b TABLE 5.2.6.1-2.-Average Public Radiological Dose and Potential Consequences by Ingestion Pathways, 
All Alternatives! -Continued 

a Receptor is a hypothetical person who has an average (50th percentile) intake of the 95th UCL concentration in every medium. 
b The nonresident recreational user lives in Los Alamos County or a neighboring county, and is in the Los Alamos canyons 12 visits per year for 6 hours per visit. The resident 

recreational user lives in Los Alamos County or a neighboring county, and is in the Los Alamos canyons 24 visits per year of 8 hours per visit. 
c Special pathways receptors are those with traditional Native American or Hispanic lifestyles. See text. 
d Elk muscle. 
e Elk heart and liver. 
f Because almost all public ingestion is from naturally occurring radionuclides, weapons testing fallout, and contamination from past operations, the ingestion dose is not affected 

by the alternatives. See section 5.1.6. 
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TABLE 5.2.6.1-3.-Worst-Case Public Radiological Dose and Potential Consequences by Ingestion Pathways, 
All Alternatives! 

------·-- - --· -- ---- - - -· -· -- ------------· -----------

RECEPTOR a 

OFF-SITE OFF-SITE RESIDENT NONRESIDENT RESIDENT 
SPECIALPATHW AYS EXPOSURE RESIDENT LOS NON-LOS ALAMOS RECREATIONAL RECREATIONAL 

PATHWAY ALAMOS COUNTY COUNTY USERb USERb RECEPTORSC 

DOSE EXCESS DOSE EXCESS DOSE EXCESS DOSE EXCESS DOSE EXCESS 
(rem/yr) LCF/yr (rem/yr) LCF/yr (rem/yr) LCF/yr (rem/yr) LCF/yr (rem/yr) LCF/yr 

Produce 

• Fruit 0.0026 1.3 x 10·6 0.0016 8.2 X 10·7 -- -- -- -- -- --
, • Vegetables 0.0027 1.3 X 10"6 0.004 2.0x 10"6 

I 0.00067 3.4 X 10·7 Meat (Cattle: Free -- -- -- -- -- -- -- --
Ranging Steer) 

Milk 0.0002 9.8 X 10"8 0.00014 6.8 x 10·8 -- -- -- -- -- --
Fish -- -- 0.00017 8.5 x 10·8 -- -- -- -- 0.00046 2.3 X 10"7 

Honey 2.6 X 10"6 1.3 X 10"9 4.5 X 10"8 2.2 X 10-ll -- -- -- -- -- --
Elk 0.00019d 9.4 X 10·8 0.00013d 6.4 x 1o·8 -- -- -- -- 0.000034e 1.1 x 10·8 

Deer 0.000044 2.2 X 10"8 0.00091 4.5 X 10·7 -- -- -- -- -- --
Pinyon Nuts -- -- 0.000016 7.7 x 10·9 -- -- -- -- 0.00013 6.5 x 10·8 

Indian Tea (Cota) -- -- -- -- -- -- -- -- 0.0026 1.3 X 10"6 

Groundwater 0.0023 1.2 X 10"6 0.0067 3.4 x 1o·6 -- -- -- -- -- --
Surface Water 

• Creeks -- -- -- -- 0.00028 1.4 x 1o·7 0.00074 3.7 x 10·7 -- --
• NPDES Discharge 0.000036 1.8 x 10·8 0.000096 4.8 x 10·8 

Soils 0.00031 1.6 x 10·7 0.00031 1.6 X 10"7 4.7 X 10"6 2.4 X 10"9 0.000012 6.3 X 10"9 -- --
Sediments 0.0026 1.3 X 10"6 0.0026 1.3 X 10"6 0.000066 3.3 X 10"8 0.00018 8.8 X 10"8 -- --
Sum Ingestion Dose/Risk 0.011 5.5 X 10"6 0.017 8.6 X 10"6 0.00039 1.9 X 10"7 0.0010 5.1 x 10·7 
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i TABLE 5.2.6.1-3.-Worst-Case Public Radiological Dose and Potential Consequences by Ingestion Pathways, 
All Alternativesf-Continued 

a Receptor is a hypothetical person who has a worst-case (95th percentile) intake ofthe 95th UCL concentration in every medium. 
b The nonresident recreational user lives in Los Alamos County or a neighboring county, and is in the Los Alamos canyons 12 visits per year for about 6 hours per visit. The 

resident recreational user lives in Los Alamos County or a neighboring county, and is in the Los Alamos canyons 24 visits per year of 8 hours per visit. 
c Special pathways receptors are those with traditional Native American or Hispanic lifestyles. See text. 
d Elk muscle. 
e Elk heart and liver. 
f Because almost all public ingestion is from naturally occurring radionuclides, weapons testing fallout, and contamination from past operations, the ingestion dose is not affected 

by the alternatives. See section 5.1.6. 
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TABLE 5.2.6.1-4.-Metals Exposure and Risk via Ingestion Pathways and Hypothetical Receptors Used to Evaluate Potential Public 
Health Consequence, All Alternatives 

------

RECEPTOR 

OFF-SITE 
OFF-SITE 

NON-RESIDENT RESIDENT SPECIAL EXPOSUREPATENVAY RESIDENT 
RESIDENT LOS RECREATIONAL RECREATIONAL PATENVAYS 

ALAMOS COUNTY 
NON-LOS 

USER USER RECEPTORSc 
ALAMOS COUNTY 

CHEMICAL EXCESS HI• EXCESS HI• EXCESS EXCESS HI• EXCESS HI• 
LCF/yr LCF/yr LCF/yr 

HI• 
LCF/yr LCF/yr 

Produce 

• Fruita Arsenic <I 0.000084 NA NA NA NA NA NA NAC NN 
Beryllium <I 0.00014 

Lead 1.5 b 

• Vegetables Arsenic 2.2 0.00099 

Beryllium <I 0.00023 

Lead 18 b 

Fish Arsenic <1 0.00033 3.2 0.0014 

Beryllium NA NA <1 0.0002 NA NA NA NA <I 0.013 

Lead <I b 6.8 b 

Cadmium <I < 10-6 1.4 1.3 X 10"6 

Groundwater Arsenic 4.5 0.002 2.5 0. 0011 NA NA NAC 

Beryllium <I 0.00036 <I 0.003 

Surface Water Arsenic NA NA NA NA <I 1.9 X 10"6 <I 5.0 X 10"6 NAC NN 
Beryllium <I 0.000045 <1 O.OOOI2 

NPDES Discharge Arsenic <1 4.8 X 10"6 <I 0.000013 

Soils Arsenic <1 0.000033 <I 0.000033 <I < Io-6 <1 < 10-6 NAC NAC 

Beryllium <I 0.000024 <I 0.000024 <I < 10-6 <I < 10-6 
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~ TABLE 5.2.6.1-4.-Metals Exposure and Risk via Ingestion Pathways and Hypothetical Receptors Used to Evaluate Potential Public 
Health Consequence, All Alternatives-Continued 

-- - --- - ---

RECEPTOR 

OFF-SITE 
OFF-SITE 

NON-RESIDENT RESIDENT SPECIAL EXPOSUREPATENVAY RESIDENT 
RESIDENT LOS RECREATIONAL RECREATIONAL PATENVAYS 

ALAMOS COUNTY 
NON-LOS 

USER USER RECEPTORSc 
ALAMOS COUNTY 

CHEMICAL HI~ 
EXCESS 

HI~ 
EXCESS 

HI~ 
EXCESS 

HI~ 
EXCESS 

HI~ 
EXCESS 

LCF/yr LCF/yr LCF/yr LCF/yr LCF/yr 

Sediments Arsenic <1 0.00013 <1 0.00013 <1 < 10"6 <1 < 10"6 NAC NN 

Beryllium <1 0.000026 < 1 0.000026 <1 < 10"6 <1 1.2 X 10"6 

a No data were available on regional metals concentrations in store bought fruit. Metals data are provided for homegrown fruit in Los Alamos County only. There were data for fruits 
raised within the LANL reservation, although there are no receptors affected because these fruits are not used as food sources. 

b Lead is considered a potential human carcinogen but no slope factor has been established by EPA to estimate carcinogenic risk because there are so few data supporting its 
development. Many studies indicate a link between lead uptake in children and elevated blood lead levels in children associated with learning disabilities and other physiological 
impacts. The estimate of HI presented here was made for a standard adult male (approximately 71.8 kilograms). 

c Special pathways receptors are those who have additional risk because oftraditional Native American or Hispanic lifestyles. There are no receptors for pinto beans, sweet corn, and 
zucchini grown in an environmental restoration study site in Los Alamos County. 

NA = Not applicable 
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beryllium concentrations in the immediate area 
ofLANL (appendix D, section D.3.4). 

Dose from Ingestion of Water from Supply 
Wells 

The radiation doses from ingestion of water 
from supply wells for off-site Los Alamos 
County residents (Table D.3.3-1) and San 
lldefonso (Table D.3.3-5) run from about 1 to 
7 millirem per year, mostly due to naturally 
occurring uranium. (The concentrations used in 
these analyses include contribution from 
background.) 

Consequences to the Public Along 
Transportation Routes 

Section 5.2.10 details the analysis of 
transportation consequences. Public health 
consequences include the dose and excess LCF 
risk associated with routine, accident-free 
transportation. Table 5.2.10-2 shows the 
population dose and excess LCF for normal 
(accident-free) off-site shipments throughout 
the U.S. The population dose and excess LCF 
associated with exposures occurring during 
stops for transportation segments near LANL 
are provided in Table 5.2.6.1-5. Doses 
associated with living along and sharing routes 
with these shipments are detailed in 
Table 5.2.10-2, and are less than those 
associated with stops. Risks associated with 
accidents during transportation are also 
discussed in section 5.2.10. 

5.2.6.2 Worker Health 

Worker risks associated with continued 
operations of LANL include radiological 
(ionizing and nonionizing) risks, chemical 
exposure risks, and risk of injury during normal 
operations. The consequences to worker health 
from implementing the No Action Alternative 
are given below and detailed in appendix D, 
section D.2.2. 

Environmental Consequences 

TABLE 5.2.6.1-5.-Radiation Doses and 
Excess LCF Risks Estimated to the Public at 

Stops During Transportation of Materials 
fromLANL 

PERSON-
EXCESS 

ROUTE REM PER 
LCFRISK 

SEGMENT YEAR 
PER YEAR 

(AT STOPS) 

LANL to U.S. 3.2 0.0016 
84/285 

U.S. 84/285 3.3 0.0016 

Radiological Consequences 

Ionizing Radiation Consequences. 
Table 5.2.6.2-1 summarizes the projected 
doses and associated excess LCF risks from 
implementation of the No Action Alternative 
for continued operations ofLANL. 

The collective worker dose under the No Action 
Alternative is conservatively projected to be 
approximately twice that measured in 1993 to 
1995. In terms of the average non-zero dose to 
an individual worker, the No Action Alternative 
is conservatively projected to result in 0.14 rem 
per year, as compared with 0.097 rem per year, 
1993 to 1995 (chapter 4, section 4.6.2.2). The 
estimated excess LCF risk over a lifetime is 
0.000054 per year of operation. 

Nonionizing Radiation Consequences. It is 
expected that there will continue to be 
negligible effects to LANL worker health from 
noniomzmg radiation sources including 
ultraviolet sources, infrared radiation from 
instrumentation and welding, lasers, magnetic 
and electromagnetic fields, and microwaves 
(including the large station at TA-49). (See 
volume III, appendix D, section D.2.2.2 for 
methodology used to estimate nonionizing 
radiation from LANL operations to humans and 
wildlife and for the estimated results.) 
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TABLE 5.2.6.2-1.-Worker Ionizing Radiation Annual Doses and Associated Lifetime Excess LCF 
Risks Under the No Action Alternative 

LANL Collective Worker Dose (person-rem per year) 446 

Estimated Excess LCF Risk (across the worker population) per year of operation 0.18 

Average Non-Zero Worker Dose (rem per year) 

Estimated Excess LCF Risk (average worker> 0 dose) 

Chemical Exposure Consequences 

There have been no chemical exposures 
resulting in hospitalization or extended medical 
care at LANL in the 1990's (section 4.6.2.1). 
This section examines the occasional 
reportable, but minor, chemical exposure likely 
during normal operations at LANL. Because 
beryllium operations in support of DOE 
missions are being concentrated at LANL, the 
consequences to workers are discussed as a 
special case below. 

It is anticipated that there will continue to be a 
few chemical exposures annually, such as to: 

• Airborne asbestos 
• Lead paint particulates 
• Crystalline silica 
• Fuming perchloric acid, hydrofluoric acid 
• Skin contact with acids or alkalis 

Based on the performance for the index period 
{1990 to 1996), there would be expected to be a 
reportable chemical exposures of one to three 
incidents per year at LANL, using the current 
worker population of approximately 9,000 
individuals. 

Under the No Action Alternative, it is expected 
that there will be a worker population of 
approximately 10,000 individuals, 
approximately 10 percent higher than index 
period employment levels. For the purposes of 
the SWEIS, it is assumed that there is negligible 
additional benefit of the Chemical Hygiene 
Program at LANL over the period analyzed, and 
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0.14 

0.000054 

that the rate of chemical exposures continues at 
the index period rates. Therefore, it is expected 
that reportable chemical exposures from 
continued operations would continue at a rate of 
one to three injuries per year over the next 
10 years. 

Beryllium Processing Consequences. 
Beryllium exposure of workers is a potential 
risk of operating the Beryllium Technology 
Center (BTC), Building 3-141, in the Sigma 
Complex. Other uses ofberyllium atLANL are 
metals applications and present little risk. The 
worker risks associated with HE testing 
applications of beryllium at LANL are the same 
as that for the public MEl and are presented in 
section 5 .2.6.1 above. There is additional risk at 
BTC because of powders processing. This risk 
is primarily from aerosol and small particulate 
inhalation (chapter 4, section 4.6). The BTC is 
configured as a clean facility; that is, it has the 
appearance and characteristics of a surgical 
theater. The consequences to the workers are 
minimized by multiple and redundant 
engineering controls, and workers are 
monitored though LANL' s Industrial Hygiene 
(IH) Program. The engineering controls 
include: (I) flexible and robust heating, 
ventilation, and air conditioning (HV AC) 
systems supporting a variety of processing 
enclosures that capture aerosols and particulates 
at their point of generation in the process; 
{2) physical separation of higher hazard 
operations; {3) in-BTC lli monitoring 
laboratory allowing immediate detection of 
potential exposures to aerosols and particulates; 
( 4) access limited to beryllium workers only; 



and (5) waste minimization and contamination 
control via use of in-facility laundry and 
facility-wide filtration systems. It is not 
anticipated that consequences to workers would 
be measurable; that is, no sensitization to 
beryllium would be detected using the LANL 
IH monitoring program. 

Physical Safety Hazards 

Table 5.2.6.2-2 compares the projected 
reportable cases of accidents and injuries 
estimated to occur during normal operations 
(including from building modifications, 
maintenance and construction) for the No 
Action Alternative and that experienced during 
the index period. The No Action Alternative is 
expected to result in an increase in reportable 
accidents and injuries proportional to increases 
in worker population. These incidents are 
considered to be normal consequences of 
normal operations ofLANL. These estimates of 
accident rate conservatively assume that the 
aggressive Health and Safety Program 
underway at LANL does not achieve any 
reduction in the accidents and injuries rate. 

The consequences of these accidents and 
injuries are expected to be similar to those 
experienced in the past, and typically are those 
associated with health response and recovery 

TABLE 5.2.6.2-2.-Projected Annual 
Reportable Worker Accidents and Injuries 
for Normal Operations in the No Action 

Alternative Compared with the Index Period 

PARAMETER PARAMETER 

ESTIMATED VALUE AND 
UNITS 

Projected Worker Approximately 
Population 10,000 

Projected Reportable 460/year 
Accidents and Injuries 

Change from Index (1993 +10% 
to 1996) 

Environmental Consequences 

from acute trauma. Therefore, the 
consequences include physical pain and 
therapy/treatment for recovery such as those 
associated with bone setting, shoulder 
dislocation reset, and subsequent physical 
therapy. Some injuries may also result in 
continuing consequences to the worker that 
could affect productivity or lifestyle, such as 
motor skill loss due to nerve damage or 
cardiovascular debilitation resulting from 
electrical shock. 

5.2.7 Environmental Justice 

As indicated in sections 5.2.1 and 5.2.2, no 
substantive adverse impacts to land resources or 
geology and soils are anticipated for the 
continued operation of LANL under the No 
Action Alternative. Thus, no disproportionately 
high or adverse impacts to minority or low
income communities are anticipated for these 
impact areas. The potential impacts to surface 
water, groundwater, and ecological resources 
associated with the No Action Alternative 
would affect all communities in the area equally 
(see sections 5.2.3 and 5.2.5 for additional 
information on the potential for impacts to these 
resources). Thus, no disproportionately high or 
adverse impacts to minority or low-income 
communities are anticipated to be associated 
with these resource areas. 

Contaminants in air emissions decrease in 
concentration (and thus in impact) with distance 
from LANL. This is illustrated in 
Figure 5.2.7-1, which projects the dose from 
radiological air emissions within 50 miles (80 
kilometers) of LANL. Similarly, the 
concentrations of chemical contaminants from 
air emissions at LANL decrease as the distance 
from LANL increases. Thus, impacts due to air 
emissions are equal to or lower in the sectors 
with substantial minority and/or low-income 
populations than they are in sectors 1-3 and 
6-16, and such impacts do not 
disproportionately impact the minority or low
income populations. (See section 5.2.4 
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Alternative Within 50 Miles {80 Kilometers) ofLANL 



regarding the impacts anticipated for air 
emissions under the No Action Alternative.) 

The air pathway is one example of the analysis 
of potential human health impacts. As 
presented in section 5.2.6, there is minimal 
potential for LANL operations to adversely 
affect human health for off-site residents or 
recreational users in the area around LANL 
under the No Action Alternative. The human 
health analysis also includes an analysis of 
exposures through special pathways, including 
ingestion of game animals, fish, native 
vegetation, surface waters, sediments, and local 
produce, absorption of contaminants in 
sediments through the skin, and inhalation of 
plant materials. The special pathways have the 
potential to be important to the environmental 
justice analysis, because some of these 
pathways may be more important or viable for 
the traditional or cultural practices of minority 
populations in the area. However, human health 
effects associated with these special pathways 
would not present disproportionately high or 
adverse impacts under the No Action 
Alternative. 

As shown in section 5.2.10, impacts to public 
health from transportation on the site and from 
LANL to U.S. 84/285 are estimated to be 0. 0016 
excess LCFs per year from incident-free 
transportation and 0.040 deaths or injuries per 
year from transportation accidents. Impacts 
from transportation on route segments that pass 
through minority or low-income communities 
(particularly the segment on U.S. 84/285 to 
I-25) are estimated to be 0.0016 excess LCFs 
per year from incident-free transportation and 
0.090 deaths or injuries per year from 
transportation accidents. Therefore, no high 
and adverse impact is expected to a member of 
the general public or to a member of a minority 
or low-income population due to transportation 
in the vicinity ofLANL. 

Environmental Consequences 

5.2.8 Cultural Resources 

Impacts to prehistoric resources, historic 
resources, and TCPs are summarized in 
Table 5.2.8-1 and are discussed below. A brief 
statement regarding impacts to spiritual aspects 
follows these discussions. Common to all 
alternatives, coordination would be 
accomplished with the SHPO in compliance 
with Section 106 of the National Historic 
Preservation Act for any individual 
undertakings. 

5.2.8.1 Prehistoric Resources 

Impacts to prehistoric resources could 
potentially result from three general sources: 
shrapnel (material fragments) and vibration 
caused by high explosives testing at 13 existing 
firing sites, release of hazardous material 
(nonradioactive), and release of radioactive 
material. 

Shrapnel and vibration from high explosives 
testing at 13 firing sites could potentially affect 
three types of prehistoric sites: cavate (cave) 
pueblos, rock shelters, and overhangs. 
Freestanding prehistoric (or pueblo) walls are 
not typically found on LANL · rather LANL 

' ' resources include a number of stable mounds of 
varying heights that were formed by collapsed 
walls and earth. Much of the material released 
by explosive tests is either aerosolized or 
reduced to millimeter size, dust-like particles 
upon detonation. However, some larger 
fragments are also released. Studies of 
hydrodynamic tests at Los Alamos have shown 
that fragments produced from explosive tests 
are released according to a well known 
fragmentation distribution. Based on 
fragmentation distributions for a series of 
computer studies of the breakup of various 
weapons systems during hydrodynamic tests 
(tests of mock-up nuclear packages during 
which high explosives are detonated) with 
different quantities of high explosives (up to 
500 pounds of explosives), almost all particles 
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~ TABLE 5.2.8-1.-Projected Impacts to Prehistoric Resources, Historic Resources, and TCPs Under the No Action Alternative 
- ~- - - ~- - -~ -- -- - - ~-- - -- -- ·-·- ---------------·· ---- - -- -- -------

ERODED CAVATE TRAILS/ NUCLEAR TRADITIONAL CULTURAL PROPERTIES (fCP) 
u.s. ENERGY ERA 

PUEBLO PUEBLOS/ PUEBLOS/ STEPS/ TERRITORIAL (1943 TO 1989) 
ACTION TYPE RUBBLE/ ROCK ART/ STONE ARTISAN 

STRUCTURES HOMESTEAD BUILDINGS, CEREMONIAL AND NATURAL ETHNOBOTANICAL MATERIALS SUBSISTENCE ARTIFACT SHELTERS/ ARRANGE ARCHAEOLOGICAL 
SCATTER OVERHANGS -MENTS 

SITES DISTRICTS, AND 
SITES FEATURES GATHERING SITES GATHERING FEATURES 

SITES) SITES 

New Construction Negligible (construction is within existing buildings) 
(buildings, facilities, etc.) 

Modifications in Facility Negligible (policy and procedures in place to avoid or minimize impacts) 
Layout (roads, parking lots, 
pits) 

Modification of Existing Negligible (policy and procedures in place to avoid or minimize impacts) Negligible (policy Negligible (policy and procedures in place to avoid or minimize impacts). 
Buildings (changing building and procedures in 
function) place to avoid or 

minimize impacts) 
for facilities 
continuing to 
operate. Potential 
for neglect for any 
facilities/operations 
that are 
discontinued. 

Change in Hydrology None Traditional communities have indicated that water quality degradation produces adverse 
(surface and groundwater impacts: damage, introduction of elements out of character with the setting, and isolation of 
quality and quantity; erosion TCPs. Assessment of impacts to site specific TCPs is not possible because their locations 
and siltation rates) and nature are not known. 

Explosives Impacts (shrapnel Negligible (no resources sensitive to Minor effect-more None Adverse impacts may be produced from destruction of or damage to the TCP, introduction 
scatter) these impacts are located near quantitative study required to of elements out of character with the setting, and/or isolation of sites within or near firing 

enough to be impacted). refme impacts. site hazard zones. Assessment of impacts to site specific TCPs is not possible because their 
specific locations and nature are not known. 

Explosives Impacts None Potential for low level of None Potential for disturbance. None 
' (vibration) impact. Assessment of impacts to site 

specific TCPs is not possible 
because their specific locations and 
nature are not known. 

Explosives (noise) None Explosives noise at any TCP may be considered as adverse due to the introduction of 
elements out of charact.,. with the setting of the TCP. 

Hazardous Material (non- Legacy contaminants present the greatest concern. There is insufficient data available to Potential for future All forms of hazardous materials near TCPs are consid ... ed by traditional communities as 
radiological) evaluate this impact or to assess the additive effects of ongoing operations. However, operations to add adverse impacts, producing damage, alteration, introduction, and isolation. Assessment of 

contamination due to ongoing operations is projected to be small compared to legacy contaminants that impacts to site specific TCPs is not possible because their specific locations and nature are 
contamination and the background concentrations of hazardous materials in the area. may limit not known. 

preservation 
options. 

Radiation Hazards Legacy contaminants present the greatest concern. There is insufficient data available to Potential for future Traditional communities have stated that radioactive contamination ofTCPs produces adverse 
evaluate this impact or to assess the additive effects of ongoing operations. Howev<2', con- operations to add impacts due to destruction, alternation, introduction of elements out of character with the TCP, 
tamination due to ongoing operations is projected to be small compared to legacy contami- contaminants that and isolation. Assessment of impacts to site-specific TCPs is not possible because their spe-
nation and the background concentrations of hazardous materials in the area. may limit preserva- cific locations and nature are not known. 

tion options. 

Security (fencing, lighting, Continued security at LANL will restrict access by the general public, and in essence, provide protection to these Continued restricted access by traditional communities to TCPs within security areas~ 
monitoring) resources. Security measures also restrict access to these resources by other members of the public, and 

thus provide some measure of protection to TCPs~ 
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fall within 800 feet (244 meters) of the firing 
site and no particles are observed outside of 
1,200 feet (366 meters). 

Of the identified 23 cavate pueblos, rock 
shelters, and overhangs within the 1,200-foot 
(366-meter) radius of the firing sites, eight are 
within the 800-foot (244-meter) radius and 15 
are within the 800- to 1,200-foot (244- to 
366-meter) radius. Probability calculations that 
a fragment of firing debris would fall within 
1 square foot (0.9 square meter) placed at the 
center of each archeological site indicate a 
likelihood of 0.07 or 7 in one hundred at 
100 feet (30 meters), 0.000005 or 5 in 1 million 
at 800 feet (244 meters), and 0.0000002 or 2 in 
10 million at 1,200 feet (366 meters). The 
influence of topographical variations and 
vegetation that may shield sites Is not 
considered in these probabilities. 

Physical impacts to cultural resources at firing 
sites from either explosion-generated fragments 
or vibration have not been well studied. 
However, the findings of October 1997 field 
observations of eight cultural resource ( cavate/ 
rock shelter/overhang) sites located within an 
800-foot (244-meter) radius of active firing sites 
did not reveal any visible effects that could be 
attributable to fragments or vibration caused by 
past and current firing site activities 
(LANL 1997b). Based on these qualitative 
observations, the probability for cultural sites to 
be affected by firing site activities is low. 

Studies of firing site generated ground 
vibrations conducted at LANL demonstrated 
that explosive amounts as high as 500 pounds 
would not induce vibrations that would affect 
structures at BNM. Any impacts caused by 
higher amounts of explosives is not known and 
would require further analysis. 

Accumulated hazardous and radioactive 
materials at firing sites, contiguous areas, and 
any additive amounts resulting from No Action 
operational levels have the potential to limit 
access to archeological sites for future study. 

Environmental Consequences 

The extent of this potential is not known 
because of the scarcity of data. However, no 
instances of restricted access because ofhealth
threatening levels of hazardous or radioactive 
materials are known to date. In addition, 
LANL's environmental monitoring and soil 
survey program has not identified firing sites as 
restricted to access because of any accumulated 
hazardous or radioactive materials. Additional 
data are needed for future studies regarding the 
preservation of prehistoric resources because 
isolating a site from access for future study 
would be an adverse impact. 

Security levels would be maintained under the 
No Action Alternative. Security levels (and, 
thus, levels of protection for cultural resources) 
vary depending on the types of activities at a 
particular location. Surveillance of public 
access roads within LANL has been effective in 
protecting prehistoric resources, and 
archaeological sites within limited public access 
areas have been fenced or gated to prevent 
vandalism. 

5.2.8.2 Historic Resources 

Impacts to historic resources could potentially 
result as a consequence of additional 
contributions of hazardous and radioactive 
materials to what is currently present in some 
Nuclear Energy Period (1943 to 1989) 
buildings. Some contamination does exist in 
several buildings, a feature that was inherent in 
their past function and handling techniques. 
Investigations are currently ongoing to 
determine the extent of contamination and 
relationship to National Register of Historic 
Places (NRHP) eligibility. In cases where 
buildings have been demolished, mitigation 
measures (e.g., photographing, recording, and 
documenting of the property) have been 
accomplished in coordination with the SHPO. 
While the rules for implementing the National 
Historic Preservation Act (16 U.S.C. §470) do 
not preclude a site from being eligible for or 
listed on the NRHP because of contamination, 
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additional contamination could potentially 
exceed some threshold level that would impede 
or slow down the process of evaluating the site 
for eligibility. However, numerous safeguards 
(e.g., strict hazardous materials handling and 
disposal procedures) are currently employed 
that minimize or preclude contamination. 
Therefore, the likelihood that additional 
contamination would significantly impact 
current levels of contaminants is considered 
negligible. 

Many historic structures, particularly Nuclear 
Energy Period buildings, are not being actively 
utilized and, consequently, are not being 
actively maintained. 

5.2.8.3 Traditional Cultural 
Properties 

The Pajarito Plateau contains a high density of 
cultural resources and active traditional sites. 
These resources are significant to numerous 
Native American tribes and Hispanic groups, 
and represent areas of spiritual importance and 
traditional use. Many ofthese cultural sites are 
archaeological remains that are affiliated with 
several contemporary Native American tribes 
who consider them TCPs. Other tangible and 
intangible cultural resources in the LANL area 
contain no archaeological remains, but still 
retain cultural significance because of their use 
in traditional beliefs and practices. Overall, the 
traditional groups consulted considered all 
archaeological sites, human burials, shrines, 
rivers and water sources, trails, plants, animals, 
and minerals to be TCPs because these 
resources are integral to their traditional and 
cultural lifestyles. 

Actions that may be perceived as impacting 
TCPs both on and adjacent to LANL consist of 
changes in hydrology features (surface and 
groundwater quality and quantity, erosion and 
siltation rates), explosives impacts (shrapnel, 
vibration, and noise), hazardous materials 
(nonradioactive), radiation hazards, and 
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security features. Changes in hydrology 
features are viewed as adverse, damaging or 
altering features, and introducing elements that 
are out of character with the setting. Impacts 
resulting from explosives testing, presence of 
hazardous materials, and radiation hazards are 
viewed in much the same way-having the 
potential for damaging or altering features, 
introducing elements out of character with the 
setting, and limiting access to areas for 
conducting traditional or ceremonial activities. 
Security measures are viewed as limiting access 
to areas for conducting traditional or ceremonial 
activities; however, these same security 
measures may protect these TCPs from 
vandalism or other damage. 

A detailed assessment of impacts to TCPs (other 
than archeological sites) is not possible because 
site-specific locations are not known. However, 
a continuation of activities at the No Action 
Alternative level is not anticipated to alter 
existing conditions and procedures are present 
that permit some limited access to restricted 
areas. 

Spiritual Entities 

The effect(s) that the continued presence and 
operation of LANL may have on any "unseen" 
or "spiritual" entities is unknown. The very 
esoteric nature of this issue precludes an 
assessment that would adequately reflect 
individual beliefs or faith. 

5.2.9 Socioeconomics, 
Infrastructure, and Waste 
Management 

This section describes the social, economic, 
infrastructure, and waste generation impacts of 
activities at LANL under the No Action 
Alternative. 



5.2.9.1 Socioeconomic Impacts 

Employment, Salaries, and Population 

The primary (direct) impacts to employment, 
salaries, and population are presented in 
Table 5.2.9.1-1 for the LANL workforce only. 
The secondary (indirect) impacts and the total 
population changes projected are presented in 
Table 5.2.9.1-2 for the Tri-County area. For the 
purposes of the SWEIS, it is assumed that these 
changes take place within a year of the ROD for 
the SWEIS. 

Housing 

The population changes anticipated in the Tri
County area, reflected in Table 5 .2.9 .1-2, are 
projected to result in demand for 559 additional 
(new) housing units. The distribution of this 
demand in the three counties is projected to be: 
130 additional units in Los Alamos County; 201 
additional units in Rio Arriba County; and 228 
additional units in Santa Fe County. 

In Los Alamos County, the projected housing 
demand can be accommodated from absorption 
of apartment vacancies and the inventory of 
houses for sale and new construction. Beyond 
130 units, no new housing units can be 
anticipated because of the absence of buildable 
land in private ownership. This constraint upon 
supply would be expected to exert an upward 
pressure on rents and house prices. 

The projected housing demand in Rio Arriba 
and Santa Fe Counties can be accommodated 
without significant pressure on rents and house 
sales prices. Both counties possess a sufficient 
inventory of finished lots and parcels, have 
access to adequate mortgage capital, and have 
sufficient entrepreneurial developer talent to 
absorb the demand. 

Construction 

Table 5.2.9.1-3 contains the results of the 
analysis of construction spending, labor 

Environmental Consequences 

salaries, and labor employment for the period 
fiscal year 1997 through fiscal year 2006. 
Construction activities associated with this 
alternative are expected to draw workers 
already present in the Tri -County area who 
historically have worked from job to job in the 
region. Thus, this employment is not expected 
to influence socioeconomic factors. 

Local Government Finance 

Under this alternative, the Tri-County annual 
gross receipts tax yields would be expected to 
increase by $1.2 million. This increase would 
be matched by increases in service levels 
adequate to meet public demand. 

Services 

Annual school enrollment in the Tri-County 
area would increase by 227 students. Additional 
annual funding assistance of about $910,000 
from the State of New Mexico would be 
required for school operations because of these 
enrollment increases. 

In Los Alamos, the school district can absorb 
the anticipated new enrollment levels. This 
school district has excess capacity because of its 
discretionary policy of accepting out-of-district 
students who are the children of LANL 
employees and subcontractors. In Rio Arriba 
County and the cities ofEspafiola and Santa Fe, 
adequate classroom capacity exists because of 
recent school construction projects. 

The demand for police, fire, and other municipal 
services would be expected to increase in 
proportion to the increase in gross receipts tax 
yields, as discussed above. However, any 
changes in local government services tend to be 
inelastic in the short-term and typically are 
responsive only after the completion of at least 
one full budget cycle. 
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0'\ TABLE 5.2.9.1-l.--Summary of Primary LANL Employment, Salariesa, and Procurement Under the No Action Alternative" 

LOS 
RIO ARRIBA SANTA FE TRI-COUNTY 

OTHER NEW NEW OUTSIDE 
ALAMOS 

COUNTY COUNTY TOTAL 
MEXICO MEXICO NEW TOTAL 

COUNTY COUNTIES TOTAL MEXICO 

Employees 4,995 2,090 2,032 9,117 664 9,781 196 9,977 

Differencec 160 171 195 526 56 582 20 602 (+6%) 

Salaries ($M) 264.2 52 85.4 401.6 19 420.7 10.1 430.8 

Differencec 9.6 7 11.1 27.7 2.7 30.4 1.5 31.9 (+8%) 

Procurement($M) 217.1 1.7 21 239.8 123.8 363.6 236.7 600.2 

Differencec 1.4 0.0 0.3 1.7 1.4 3.1 5 8.1 (+ 1%) 

a Salaries are for UC employees only; subcontractor salaries (Johnson Controls, Inc.; Protection Technology of Los Alamos, etc.) are included in the procurement dollars. 
b Reflects projected locations of employee residences and LANL procurement activities. 
c Difference is as compared to fiscal year 1996. Percent difference is shown in parentheses in the far right (TOTAL) column. 

TABLE 5.2.9.1-2.--Summary of Total Tri-County Employment, Salaries, Business Activity, and Population Changes Under the 
No Action Alternative 

--------

TOTAL 
TRI-COUNTY TRI-COUNTY TOTAL TOTAL 

PRIMARY SECONDARY 
TRI-COUNTY 

PRIMARY SECONDARY TRI-COUNTY TRI-COUNTY 
CHANGE CHANGE WORKER WORKER WORKER POPULATION 

CHANGE 
CHANGE a CHANGEb CHANGE CHAN GEe 

Employment/ 526 899 1,425 421 270 691 1,337 (+ 1%) 
Population 

Personal Incomes $27 million $26 million $53 million(<+l%) 

Annual Business $2 million $4 million $6 million(< +1%) 
Activity 

Note: Percentages in parentheses are the percentage change that the number represents. These are provided for total population change, total personal income change, and total 
annual business activity change. 

a This is the number of direct workers moving to the Tri-County area, assuming that 80 percent of new LANL employees are from outside this area. 
b This is the number of secondary workers moving to the Tri-County area, assuming that 30 percent of secondary employment is from outside this area. 
c This is the total population increase in the Tri-County area, assuming that, on average, each worker moving to the area increases the population by 1.935. 
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TABLE 5.2.9.1-3.-Construction Spending, 
Labor Salaries, and Labor Employment 

Numbers Under the No Action Alternative 
(Fiscal Year 1997 Through 2006) 

CONTRACf LABOR 
EMPLOYEES YEAR 

SM SM 

1997 63 15 432 

1998 187 45 1,282 

1999 208 50 1,426 

2000 219 53 1,502 

2001 210 50 1,440 

2002 120 29 823 

2003 91 22 624 

2004 90 22 617 

2005 109 26 747 

2006 108 26 741 
.. 

SM = dollars g1ven m mdhons 
Sources: DOC 1996, PC 1997a, and PC 1997b 

5.2.9.2 Infrastructure Impacts 

Annual electricity use projected under the No 
Action Alternative is a total of 

I 717 gigawatt-hours, 372 gigawatt-hours for 
LANSCE, and 345 gigawatt-hours for the rest of 
LANL. The peak electrical demand is projected 

I 
to be 108 megawatts, 58 megawatts for 
LANSCE and 50 megawatts for the rest of 
LANL 1. The supply of electricity to the Los 
Alamos area (which includes LANL, the 
communities of Los Alamos and White Rock, 
and BNM) is provided by two 115 kilovolt 
transmission lines (contractually limited to 
72 megawatts during winter months when El 
Vado and Abiquiu hydroelectric output is 
negligible, and to about 94 megawatts during 

1. These values include the proposed Strategic Computing 
Complex (SCC) Project annual electricity and peak electrical 
demand for a 50-TeraOp operation and are reflected in all the 
alternatives. The SCC project was as an interim action to the 
SWEIS. 

Environmental Consequences 

the spring and early summer months) and 
supplemented by the LANL steam/power plant 
at TA-3 (with an operating capacity of about 
12 megawatts in the summer and about 
15 megawatts in the winter) (DOE 1997). The 
existing supply of electricity to the Los Alamos 
area is not sufficient year-round to meet the 
projected peak electrical demand for LANL 
operations under this alternative; thus, periods 
of brown-outs are anticipated unless measures 
are taken to increase the supply of electricity to 
the area. (See sections 1.6.3.1 and 4.9.2 
regarding ongoing efforts to increase electrical 
power supply to this area.) This situation is 
exacerbated by the additional electrical demand 
for BNM, and the communities of Los Alamos 
and White Rock. (While these organizations did 
not provide use projections, their historical 
usage is reflected in chapter 4, section 4.9.2.) 

Natural gas use is projected to be 1,840,000 
decatherms annually. The gas delivery capacity 
to the Los Alamos area is between 
approximately 9,000,000 and about 11,000,000 
decatherms per year (Kumar 1997). Although 
electrical demand may increase natural gas 
demand for the generation of electricity at 
T A-3 demand should continue to be dominated 

' by heating requirements and is not expected to 
exceed this projection. 

LANL water use projected under the No Action 
Alternative is a total of 712 million gallons 
(2. 7 billion liters) per year, 218 million gallons 
(825 million liters) per year for LANSCE, and 
494 million gallons (1.9 billion liters) per year 
for the rest ofLANL. This is well within DOE 
water rights, about 1,806 million gallons 
(6.9 billion liters) per year; however, this water 
right also provides for water used by Los 
Alamos County and BNM. Based on existing 
information regarding non-LANL water use, the 
water demands of this community can be met 
within the existing water rights. 0N ater demand 
is also discussed in section 5.1.3.) The peak 
water requirements for the area were 
determined to be 7,300 gallons (27,740 liters) 
per minute; the firm rated capacity of the 
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delivery system is 7,797 gallons (29,629liters) 
per minute (Lundberg 1997). 

The projected water use for the proposed 
Strategic Computing Complex (SCC) project is 
not reflected in the total number for LANL 
water use projections (for any of the 
alternatives) because DOE and LANL are 
committed to no net increase of water usage 
when the sec project becomes operational at a 
50-TeraOp level in approximately fiscal year 
2002. The estimated water use for the SCC 
without water conservation would have been 
120 gallons ( 450 liters) per minute or 63 million 
gallons (240 million liters) per year. The SCC 
project intends to make full use of the treated 
sanitary wastewater effluent from the TA-46 
SWSC plant to meet its goal of no net increase 
of water usage (Holt 1998). 

5.2.9.3 Waste Management 

The annual and 1 0-year total generation 
projections for radioactive and hazardous waste 
are reflected in Table 5.2.9.3-1. These 
projections include waste from key facilities, all 
other LANL facilities, waste management 
facilities, the ER Project, and construction 
activities. Liquid waste is not projected by 
radioactive facility because measurements of 
individual contributions are not made for all 
facilities. The total amount of radioactive liquid 
waste (RLW) projected for receipt at TA-50 is 
6.6 million gallons (25 million liters) per year 
for this alternative. 

The other environmental impacts from waste 
management activities are presented elsewhere 
in this document. The impacts associated with 
the specific operations of the waste 
management facilities are found in the various 
impact areas analyzed in this document; all 
other facilities and specific effluents and source 
tenns for the key facilities are summarized in 
chapter 3 (section 3.6) for waste management 
facilities (principally at TA-50 and TA-54). 
Transportation of waste, for example, is 
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included in the analysis of transportation 
impacts of the various alternatives (volume m, 
appendix F, section F.6.6). The transportation 
of low-level radioactive waste (LL W) for off
site disposal and the expansion of Area G were 
the only variables identified from the review of 
waste management strategies. The differences 
between these strategies are reflected in the 
differences between the alternatives. 
(Expanded Operations is the only alternative 
that includes expansion of on-site disposal.) 

Much of LANL TRU and chemical waste, as 
well as a portion of the LLW, would be treated 
and shipped off the site for disposal. (As noted 
in chapter 4, section 4.9.3.3, LANL receives 
small amounts of TRU waste from other sites. 
Some of that waste is from nondefense activities 
and is currently ineligible for disposal at the 
Waste Isolation Pilot Plant [WIPP]. Under all 
alternatives, such nondefense TRU waste would 
be stored at LANL pending the development of 
disposal options.) LANL is capable of meeting 
applicable WAC, and off-site disposal 
capacities are much greater than LANL's waste 
volumes. 

5.2.9.4 Contaminated Space 

The activities reflected in the No Action 
Alternative are projected to increase the total 
contaminated space at LANL by 63,000 square 
feet (5,853 square meters), as compared to the 
baseline established for the SWEIS as of 
May 1996 (section 4.9.4). The majority of this 
increase is due to implementation of actions that 
have already received a review in accordance 
with NEP A but that had not been implemented 
at the time the baseline was established 
(including the Nuclear Materials Storage 
Facility [NMSF] at TA-55; introduction of 
tritium into TA-16 Building 450 for neutron 
tube target loading; implementation of the low
energy demonstration accelerator [LEDA] and 
IPF at TA-53; size-reduction at the Waste 
Characterization, Reduction, and Repackaging 
[WCRR] Facility; and treatment research and 
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TABLE 5.2.9.3--1.-Projected Annual and 10-Year Total Waste Generation Under the No Action Alternative" 

LOW LEVEL 
MIXED LOW LEVEL TRANSURANIC 

MIXED 
CHEMICAL WASTEb RADIOACFIVE 

WASTE WASTE 
TRANSURANIC 

TECHNICAL (kilograms) WASTE 
(cubic meters) (cubic meters) 

WASTE 
FACILITY 

AREAS (cubic meters) (cubic meters) 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE 

Plutoniwn Facility Complex TA-55 5,250 52,500 688 6,880 12 120 124 1,240 36 360 

Tritium Facilities c TA-16 & 21 1,100 11,000 450 4,500 2 20 NA NA NA NA 

Chemical and Metallurgy Research Buildingd TA-3 7,970 79,700 1,380 13,800 16.4 164 18.7 187 8.1 81 

Pajarito Site TA-18 4,000 40,000 145 1,450 1.5 15 NA NA NA NA 

Sigma Complex TA-3 5,500 55,000 420 4,200 2 20 NA NA NA NA 

1 Materials Science Laboratory TA-3 600 6,000 0 0 0 0 NA NA NA NA 

1 Target Fabrication Facility TA-35 3,800 38,000 10 100 0.4 4 NA NA NA NA 

, Machine Shops TA-3 142,000 1.42 X 106 280 2,800 0 0 NA NA NA NA 

I 

High Explosives Processing Facilities TA-8, 9, 11, 16, 11,000 110,000 11 110 0.2 2 NA NA NA NA 
28&37 

High Explosives Testing Facilities TA-14, 15, 36, 25,200 252,000 300 3,000 0.3 3 0.2 2 NA NA 
39,40 

Los Alamos Neutron Science Center TA-53 16,600 166,600 156 1,560 1 10 NA NA NA NA 

Health Research Laboratory• TA--43 7,050 70,500 14 140 2.7 27 NA NA NA NA 

Radiochemistry Laboratory TA--48 2,000 20,000 170 1,700 2 20 NA NA NA NA 

Radioactive Liquid Waste Treatment Facilityf TA-50&21 2,200 22,000 150 1,500 0 0 21 210 0 0 

Waste Treatment, Storage, and Disposal Facilitiesf TA-54& 50 920 9,200 174 1,740 4.0 40 27 270 0 0 

Non-Key Facilities 651,000 6.51 X 16 520 5,200 30 300 0 0 0 0 

Environmental Restoration Projectg 2 X 106 2x 107 4,257 42,570 548 5,480 11 110 0 0 

Grand Tota1h 2.886 X 106 2.886 X 107 9,130 91,300 622 6,220 202 2,020 44 440 

NA indicates that this facility does not routinely generate these types of waste. 
8 Radioactive liquid waste generation is not projected by facility (see text in section 5.2.9.3, Radioactive and Hazardous Waste Generation). 
b The chemical waste numbers reflect waste that exhibits a hazardous characteristic (ignitability, corrosivity, reactivity, or toxicity), is listed as a hazardous waste by EPA, is a mixture oflisted hazardous waste and solid waste, or is a 

secondary waste associated with the treatment, storage, or disposal of a hazardous waste. This includes waste that is subject to regulation under RCRA, as well as PCB waste and asbestos waste regulated under the Taxic Substance 
Control Act. Biomedical waste is also included in this category of waste. 

c These projections include 4,000 cubic meters of LLW due to backlogged waste. 
d These LLW projections include 4,000 cubic meters of LLW generation anticipated due to the CMR Building Upgrades, Phase II. 
• These projections include 10,000 kilograms of chemical waste, 250 kilograms of biomedical waste (a special form of chemical waste), 44 cubic meters ofLLW, and 24 cubic meters of!ow-level radioactive mixed waste associated with 

ongoing efforts to remove obsolete and contaminated equipment. 
f These facilities provide for storage, treatment, and disposal of waste generated throughout LANL. These activities generate secondary waste, the quantities of which are reflected in this table for these facilities. 
g The ER Project is projected to generate II cubic meters per year ofTRU and mixed TRU waste together. All of this waste is presented under the TRU waste columns. 
h Grand totals have been rounded. 
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TRU waste characterization at the Radioactive 
Materials Research, Operations, and 
Demonstration [RAMROD] Facility at TA-50). 

5.2.10 Transportation 

The transportation impacts projected for the No 
Action Alternative are summarized in this 
section. More detailed information regarding 
these impacts is included in volume m, 
appendix F. 

5.2.10.1 Vehicle-Related Risks 

Truck Emissions in Urban Areas 

For the No Action Alternative, the projected risk 
is 0.032 excess LCF over a lifetime per year of 
operation. Use of the Santa Fe Relief Route 
would have a very small effect on this risk (it 
would change to 0.031 excess LCF per year). 
The only difference is that the Santa Fe Relief 
Route would have 1.2 miles (1.9 kilometers) 
less of urban highway mileage. Approximately 
65 percent of the risks are due to radioactive 
material shipments and 35 percent are due to 
hazardous chemical shipments. 

Truck Accident Injuries and Fatalities 

The impacts projected for the No Action 
Alternative are presented in Table 5.2.10.1-1 

(additional information on these analyses is 
provided in appendix F, section F.6.3). Use of 
the Santa Fe ReliefRoute would reduce the risks 
of accidents, injuries, and fatalities by almost 
one-half of those indicated for the segment from 
U.S. 84/285 to 1-25 due to the assumption that 
the accident rate on the Santa Fe Relief Route 
would be much lower than for the route through 
Santa Fe. Use of the Santa Fe Relief Route 
would not substantially change the risks of 
accidents, injuries, and fatalities on the 
remainder of New Mexico segment, as 
compared to the risks reflected for this segment 
in Table 5.2.10.1-1. Approximately 65 percent 
of the impacts are due to radioactive material 
shipments and 3 5 percent are due to hazardous 
chemical shipments. Again, all shipments are 
assumed to result in a return by an empty truck. 

5.2.10.2 Cargo-Related Risks 

Incident-Free Radiation Exposure 

The incident-free radiation exposure impacts 
projected for the off-site shipments under the 
No Action Alternative are presented in 
Table 5.2.10.2-1; note that the total is the total 
dose and risk throughout the U.S. attributable to 
LANL operations, and that this total is 
dominated by the segments outside New 
Mexico. The aircraft segment is for overnight 
carrier service; the truck segment to/from the 

TABLE 5.2.1 0.1-1.-Truck Accident Injuries and Fatalities Projected for LANL Shipments Under 
the No Action Alternative · 

NUMBER OF NUMBER OF 
ROUTE SEGMENT ACCIDENTS PER INJURIES PER 

NUMBER OF 

YEAR YEAR 
FATALITIES PER YEAR 

On-Site 0.015 0.0031 0.00015 

LANL to U.S. 84/285 0.17 0.035 0.0017 

U.S. 84/285 to I 25 0.41 0.086 0.0041 

Remainder of New Mexico 0.67 0.64 0.072 

Outside New Mexico 3.2 3.0 0.30 

Total 4.5 3.8 0.38 
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TABLE 5.2.10.2-1.-Incident-Free Population Dose and Lifetime Excess LCFs for Off-Site 
Shipments per Year of Operation Under the No Action Alternative 

TRUCK OR AIR 
NONOCCUPATIONAL (PUBLIC) 

CREW 
ALONG ROUTE SHARING ROUTE STOPS 

ROUTE SEGMENT 

person- excess person-
rem/year LCF/year rem/year 

LANLtoU.S. 84/285 5.9 0.0024 0.032 

U.S. 84/285 to I-25 7.9 0.0032 0.38 

Remainder of New Mexico 45 0.018 0.1 

Outside New Mexico 410 0.16 2.8 

Aircraft 2.4 0.0012 NA 

Totals 470 0.19 3.3 

NA =Not applicable 

airport is included in the truck results. In 
general, use of the Santa Fe Relief Route would 
result in only small changes in this type of 
impact. Truck crew doses and nonoccupational 
doses for people at rest stops would increase due 
to the increased length of the Santa Fe Relief 
Route for many of the radioactive material 
shipments (those north-bound on I-25). 
Nonoccupational doses for people sharing the 
road would decrease due to the lower traffic 
density projected for the relief route. 

The MEl dose occurs between LANL and I-25 
and is 0.0003 rem. 

Driver Doses from On-Site Shipments of 
Radioactive Materials. The projected 
collective radiation dose for LANL drivers 
under the No Action alternative is 4.184 person
rem. This collective dose would be expected to 
result in 0.00167 excess LCF among these 
drivers. 

The average individual driver dose is projected 
to be 0.174 rem per year, which is well below 
the DOE radiation protection limit of 5 rem per 
year. 

excess person- excess person- excess 
LCF!year rem/year LCF/year rem/year LCF/year 

0.000016 0.51 0.00026 3.2 0.0016 

0.00019 3.6 0.0018 3.3 0.0016 

0.00005 1.7 0.00085 24 0.012 

0.0014 24 0.012 180 0.09 

NA NA NA NA NA 

0.0017 30 0.015 210 0.11 

Transportation Accidents 

The following discussion addresses the 
potential impacts of accidents leading to the 
release of either radioactive or hazardous 
material being transported in support of LANL 
operations under the No Action Alternative. 
Results are given for both off-site and on-site 
shipments. 

Off-Site Radioactive Materials Shipments. 
The RADTRAN and ADROIT codes were used 
to analyze accident impacts for the bounding 
off-site radioactive material shipments. The 
MEl doses calculated with RADTRAN do not 
vary by alternative and are given in 
Table 5.2.10.2-2. The population dose and 
corresponding excess LCF per year for these 
shipments are presented in Table 5.2.10.2-3 for 
these accidents. ADROIT results that are 
separated into frequency and consequence 
components are not readily available. The 
product, MEl dose risk, can be presented in 
terms of excess LCF per year; for the No Action 
Alternative, the MEl dose risk due to 
plutonium-238 oxide and due to pit shipments 
were each less than 1 x w-10 excess LCF per 
year. 
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TABLE 5.2.10.2-2.-MEI Doses and Associated Frequencies for Off-Site Radioactive 
Materials Accidents 

SHIPMENT TYPE 

ROUTE SEGMENT AMERICIUM-241 CHTRU RHTRU 

MEl DOSE FREQUENCY MEl DOSE FREQUENCY MEl DOSE FREQUENCY 
(rem) PER TRIP (rem) PER TRIP (rem) PER TRIP 

LANL to U.S. 84/285 59 1.8 x w-7 21 6.4 x w-8 0.16 6.0x 10"9 

U.S. 84/285 to I-25 59 2.5 x w-7 21 7.4 x w-8 0.16 5.6 x w-9 

Remainder of New Mexico 59 9.9 x w-7 21 1.4 x w-6 0.16 1.3 x w-7 

RestofU.S. 59 O.OOOOll NA NA NA NA 

NA =Not available; CH TRU =contact-handled TRU waste; RH TRU =remote-handled TRU waste 

TABLE 5.2.1 0.2-3.-Bounding Radioactive Materials Off-Site Accident Population Risk for the No 
Action Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SIDPMENT TYPE 

ROUTE SEGMENT AMERICIUM PLUTONIUM 
-241 

CHTRU RHTRU 
-238 

PITS TOTAL 

person- person-rem/ person-rem/ person-rem/ person-rem/ person-rem/ excessLCF/ 
rem/year year year year year year year 

LANL to U.S. 84/285 0.015 0.0014 3.1 x w-6 4 x w-7 2 x w-6 0.016 8.0x 10"6 

U.S. 84/285 to I-25 0.24 0.019 0.000042 1 x w-6 0.00001 0.26 0.00013 

Remainder of New 0.031 0.012 0.000026 4 x w-7 4 x w-6 0.043 0.000022 
Mexico 

Rest of U.S. 2.5 NA NA 4 x w-6 0.00002 2.5 0.0012 

NA =Not available; CH TRU = contact-handled TRU waste; RH TRU = remote-handled TRU waste 
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The use of the Santa Fe Relief Route would 
reduce the projected population dose (and 
therefore the excess LCFs per year) by about 
one-third for the U.S. 84/285 to I-25 segment, 
as compared to use of the route through Santa 
Fe. This difference is primarily due to the 
difference in population density along these 
routes. (The lower traffic density on the relief 
route is also a factor.) The use of the Santa Fe 
Relief Route would increase the projected 
population dose (and therefore the excess LCFs 
per year) for the remainder of New Mexico 
segment to about double that identified if the 
route through Santa Fe is used. This difference 
is due to the increase (6 miles [9.7 kilometers] 
more) in the distance traveled on I-25 for north
bound shipments. 

On-Site Radioactive Materials Shipments. 
The bounding on-site shipments involving 
radioactive materials are the transport of 
plutonium-238 solution from the CMR to 
TA-55 and the transport of irradiated targets 
from the LANSCE to TA-48. Both types of 
shipments are made with the roads closed to all 
people except personnel directly involved in the 
transport. Therefore, no member of the public 
would be expected to be involved in the 
postulated truck accident or to be a bystander 
after the postulated truck accident. 

The MEl dose is calculated using the following 
assumptions. In the case of plutonium-238 
solution, it is assumed that a person would stand 
very close to the evaporating liquid for 
10 minutes before being warned away. In the 
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case of the irradiated target cask failure, a 
narrow radiation beam would be produced that 
would be lethal after 10 minutes of continuous 
exposure at a distance of 6 feet (1.8 meters) 
from the cask, and it is assumed that a person 
would stand in this beam for 10 minutes. 

The resulting MEl doses, frequencies, and MEl 
risks per year of operation are given in 
Table 5.2.10.2-4. The bounding Dual Axis 
Radiographic Hydrodynamic Test (DARHT) 
Facility or Pulsed High-Energy Radiation 
Machine Emitting X-Rays (PHERMEX) 
shipment accidents could result in an off-site 
MEl dose of 76 rem and fatalities to LANL 
truck crews and other individuals within 80 feet 
(24 meters) ofthe explosion (DOE 1995b). The 
frequency of such shipments has been added to 
the frequency of irradiated target shipments. 

Hazardous Materials Shipments. The 
bounding hazardous materials shipments for 
transportation accident analyses are major 
chlorine shipments (toxic), major propane 
shipments (flammable), and major explosives 
shipments. The consequences of an accident 
involving a major explosives shipment is 
bounded by the consequences of an accident 
involving a major propane shipment, so the 
frequency of explosives shipments was added to 
the frequency of propane shipments (rather than 
analyzing them separately). 

Accidental Chlorine Release. The probability 
of the bounding accidental chlorine release 
(event) was determined from event trees by 

TABLE 5.2.10.2-4.-ME/ Doses and Frequencies for Bounding On-Site Radioactive Materials 
Accidents Under the No Action Alternative 

SHIPMENT TYPE 
EVENTFREQUENCYPER 

MEl DOSE MEl RISK 
YEAR 

Plutonium-238 Solution 8.8 X 10-8 8.7 rem 7.7 x 10-7 rem/year 
(3.1 x 10-lO excess 

LCF per year) 

Irradiated Targets 3.1 X 10-6 acute fatality 3.1 x 10-6 fatalities per 
year 
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using 1-ton (908-kilogram) container failure 
thresholds (Rhyne 1994a) and force magnitude 
probabilities (Dennis et al. 1978). (Although 
LANL is not expected to store or handle 
chlorine containers this large, they have in the 
past, and the risks associated with transport of 
this size container bound the risks of toxic 
material shipments.) The ALOHATM computer 
model (NSC 1995) was used to estimate release 
rates from the 1-ton (908-kilogram) container, 
and the DEGADIS (Havens and Spicer 1985) 
model was used to predict downwind chlorine 
concentrations following the postulated release. 
(A separate version of DEGADIS is used 
because the version incorporated in ALOHA TM 
does not readily provide time variation of 
downwind concentrations.) 

The number of fatalities or injuries associated 
with the bounding chlorine accident would 
depend on the population density and the ability 
of people to avoid harmful exposure by going 
indoors or leaving the affected area. The ability 
of people to avoid harmful exposure (to escape) 
would depend on various factors; an escape 
fraction of 0.98 is used for all route segments. 
This fraction is based on analysis of a 
transportation accident producing fatal releases 
of ammonia (Glickman and Raj 1992) and 
should be applicable to chlorine because the 
same dispersion coefficients apply, resulting in 
similar plume shapes and gradients of 
concentration. For both, there will be 
objectionable odor a short time prior to 
concentrations that have serious effects. The 
plumes tend to be visible and of modest 
transverse dimension, with very objectionable 
odor and strong respiratory irritation at their 
edges, permitting recognition and urging 
prompt escape on foot. The projected 
frequencies, consequences and risks associated 
with major chlorine accidents under the No 
Action Alternative are presented m 
Table 5.2.10.2-5. 

The use of the Santa Fe Relief Route would 
result in about one-third the risk of fatalities and 
one-tenth the risk of injuries on the U.S. 84/285 
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to I-25 segment, as compared to the use of the 
route through Santa Fe. These differences are 
due to the lower population density along the 
Santa Fe Relief Route. The use of the Santa Fe 
Relief Route would result in a slight increase in 
this risk of injuries and fatalities on the 
remainder of New Mexico segment because of 
the extra 6 miles (10 kilometers) traveled on 
I-25 for northbound traffic (chlorine shipments 
are all assumed to travel north on I-25). 

Accidental Propane Release. The bounding 
consequence from a propane release would be 
the generation of a fireball. The fireball would 
likely occur too soon after the postulated truck 
accident for evacuation to be effective. The 
fireball would have a radius of about 148 feet 
( 45 meters) and would burn for about 3 seconds. 
Many people would be protected by buildings or 
automobiles for this short duration. It is 
assumed that 50 percent of the available 
population would be shielded from the fireball, 
I 0 percent would be fatalities, and the 
remainder would be injured (Geffen et al. 1980). 
In addition, fatal second-degree burns might be 
experienced out to a radius of 620 feet 
(189 meters). The percentages of available 
people that would be exposed to the radiant heat 
flux are assumed to be 0.16 percent, 12 percent, 
and 19 percent in urban, suburban, and rural 
areas, respectively (Geffen et al. 1980). 

The number of people that would be affected 
depends on the population density. The 
projected frequencies, consequences, and risks 
associated with major propane accidents under 
the No Action Alternative are presented in 
Table 5.2.10.2-6. 

The use of the Santa Fe Relief Route would 
result in about one-third the risk of fatalities and 
one-fifth the risk of injuries on the U.S. 84/285 
to I-25 segment, as compared to the use of the 
route through Santa Fe. These differences are 
due to the lower population density along the 
Santa Fe Relief Route. The use of the Santa Fe 
Relief Route would result in a slight decrease in 
the risk of injuries and fatalities on the 
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TABLE 5.2.10.2-5.-Frequencies, Consequences, and Risk for a Major Chlorine Accident Under 
the No Action Alternative 

EVENT 
ESTIMATED ESTIMATED 

RISK OF 
RISK OF 

ROUTE NUMBER OF NUMBER OF INJURIES 
SEGMENT 

AREA FREQUENCY 
FATALITIES PER INJURIES PER 

FATALITIES 
PER 

PER YEAR 
EVENT EVENT 

PERYEAR8 

YEAR8 

LANLtoU.S. Rural 0.000028 0.065 0.24 8.6x 10-6 0.000032 
84/285 

Suburban 4.6x 10"6 1.5 5.6 

U.S. 84/285 to Rural 0.000022 0.053 0.2 0.00029 0.0011 

I-25 
Suburban 0.000047 3.0 11 

Urban 0.000014 11 40 

Remainder of Rural 0.00016 0.015 0.056 0.000052 0.00019 
New Mexico 

Suburban 0.000017 1.5 5.5 

Urban 2.8 X 10-6 8.4 32 

Remainder of Rural 0.0012 0.028 0.1 0.0012 0.0047 
u.s. 

Suburban 0.0003 1.6 6.1 

Urban 0.00007 10 39 

a Because individual factors were rounded for presentation, multiplication of the factors on this table may not exactly match the results in these 
columns. 

TABLE 5.2.10.2-6.-Frequencies, Consequences, and Risk for a Major Propane Accident Under 
the No Action Alternative 

EVENT 
ESTIMATED ESTIMATED 

RISK OF RISK OF 
ROUTE 

AREA FREQUENCY 
NUMBER OF NUMBER OF 

FATALITIES INJURIES 
SEGMENT PER YEAR FATALITIES PER INJURIES PER PERYEAR8 PERYEAR8 

EVENT EVENT 

LANLtoU.S. Rural 9.8 X 10-6 0.28 1.1 9.7 X 10-6 0.000039 
84/285 

Suburban 1.7 X 10-6 4.2 17 

U.S. 84/285 to Rural 7.5 X 10-6 0.23 0.92 0.00015 0.0006 
I-25 

Suburban 0.000017 8.4 34 

Urban 5.0x 10-6 1.8 7.3 

Remainder of Rural 0.000065 0.15 0.6 0.00012 0.00048 
New Mexico 

Suburban 0.000021 5.1 20 

Urban 2.6x 10-6 1.5 6.1 

Remainder of Rural 0.000083 0.09 0.36 0.000067 0.00027 
U.S. 

Suburban 0.000011 4.8 19 

Urban 5.4 X 10-6 1.9 7.5 

a Because individual factors were rounded for presentation, multiplication of the factors on this table may not exactly match the results in these 
columns. 
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remainder of New Mexico segment because of 
the 6 miles (I 0 kilometers) reduction in distance 
traveled on I-25 for southbound traffic (propane 
shipments are all assumed to travel south on 
I-25). 

5.2.11 Accident Analysis 

Transportation accidents for the No Action 
Alternative are addressed in section 5.2.10. 
High-frequency (greater than I in I 00) 
occupational accidents for the No Action 
Alternative are addressed in section 5.2.6. 

5.2.11.1 Multiple Source Release of 
Hazardous Material from 
Site-W'ule Earthquake and 
Wildfire 

Site-Wide Earthquake 

Earthquakes are site-wide in nature. They are 
the only credible initiator that can release 
material from multiple facilities at the same 
time. Three scenarios have been postulated for 
site-wide earthquake-initiated releases. Each of 
the scenarios has a different magnitude 
earthquake that results in different degrees of 
damage and consequences. In addition 
RAD-12 is a facility-specific accident scenario' 

' discussed in the DARHT EIS (DOE I995a), that 
is earthquake-initiated (by a very large 
earthquake) but has a substantially different 
probability for the scenario than is reflected in 
the site-wide scenario. The estimates for both 
structural damage to LANL facilities and the 
amount of material released are conservative. 
Earthquakes dominate the radiological accident 
risk. 

Table 5 .2.Il.I-I is a summary of the annual 
frequency of earthquake and wildfire scenarios 
and their consequences. For radiological 
releases, the consequences are expressed as 
excess LCFs, per year, in excess of the normal 
incidence of fatal cancers. Comparisons to the 
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incidence of fatal cancers in the surrounding 
population can be made to evaluate the risk from 
these accidents relative to the public's inherent 
cancer risk. Overall, it should be noted that for 
the scenarios hypothesized for both SITE-0 I 
and SITE-02, the number of excess LCFs is 
within the normal fluctuation in cancer fatalities 
from one year to the next. As noted in 
section 5.2.6, and in appendix D . ' 
section D.l.2.I, the lifetime risk of dying from 
cancer in the U.S. is more than 23 percent for 
men and more than 20 percent for women; based 
on this rate, approximately 40,000 people 
within the 50-mile (SO-kilometer) radius of 
LANL would be expected to die from cancer. 

Table 5.2.Il.l-2 is a summary ofthe risk from 
exposure to toxic chemicals as a result of the 
site-wide accidents. (RAD-I2 is not reflected 
on this table because this scenario does not 
involve the release of toxic chemicals.) 
Chemical exposure is evaluated as the expected 
number of people exposed annually to 
concentrations greater than a given ERPG-2 or 
ERPG-3. 

For earthquakes, one can expect fatalities 
among workers and the public caused directly 
by the earthquake itself, irrespective of any 
~eleas~s. Many of the office buildings, 
mcludmg such facilities as the administration 
complex or off-site office buildings, etc., would 
be expected to suffer substantial damage from 
higher frequency, lower magnitude 
earthquakes. Therefore, the population effects 
resulting from exposures to hazardous materials 
are thought to be a small or modest increment to 
the human and material impacts directly 
attributable to the earthquake. 

Site-Wide Wildfire 

The frequency of a large fire encroaching on 
~~ i~ estim~ted as the joint probability of 
tgmtiOn m the adJacent forests, high extreme fire 
danger with a failure to promptly extinguish the 
fire, and a 3-day period of favorable 
meteorological conditions. (See volume III, 
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TABLE 5.2.11.1-1.-Summary of Radiological Risks from Earthquake-Initiated and Wildfire 
Accident Scenarios at LANL--No Action Alternative 

SOCIETAL RISK 

FREQUENCY (EVENT CONSEQUENCE 
(EXCESS LATENT 

SCENARIO DESCRIPTION PER YEAR)a,e MEASURESb,c,d,r CANCER 
FATALITIES 
PER YEAR) 

NATURAL PHENOMENA 

SITE---{)1 Approximately 0.0029 per Approximately 16 excess LCFs 0.046 

Moderate earthquake on the Pajarito 
year (i.e., one such event 

Mean population dose 
Fault or a large earthquake in the Rio 

in approximately 
approximately 27,726 person-rem 

350 years); considered an 
Grande Rift zone, resulting in structural 

unlikely event MEl doses 20 rem 
damage and/or severe internal damage to 
comparatively low capacity facilities. 

SITE---{)2 Approximately 0.00044 Approximately 24 excess LCFs 0.011 

Large earthquake on the Pajarito Fault, 
per year (i.e., one such 

Mean population dose 
resulting in structural damage and/or 

event in approximately 
approximately 41,340 person-rem 

2,300 years); considered 
severe internal damage to low and 

an unlikely event MEl dose :::; 34 rem 
moderate capacity facilities. 

Sl'I'E---{)3g Approximately 0.000071 Approximately 134 excess LCFs 0.0095 

Very large earthquake on the Pajarito 
per year (i.e., one such 

Mean population dose 
Fault and perhaps the Embudo Fault, 

event in approximately 
approximately 210,758 person-rem 

resulting in structural damage to 
14,000 years); considered 

essentially all facilities. 
an extremely unlikely MEl dose 247 rem 

event 

SlTE--04 Approximately 0.1 per Approximately 0.34 excess LCFs 0.034 

Large wildfire encroaching on Los 
year (i.e., one such event 

Mean population dose 
Alamos, consuming combustible 

in approximately 
approximately 675 person-rem 

10 years); considered a 
structures and vegetation. 

likely event. MEl dose < 25 rem 

RAD-12h Approximately 1.5 x 10-6 18 excess LCFs 0.000027 

Plutonium release from a seismically 
per year (about one such 

Mean population dose 
initiated event 

event in about 1,000,000 
approximately 35,800 person-rem 

years); considered an 
extremely unlikely event MEl dose 138 rem 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather conditions. 
d MEis for each location are hypothetical individuals who do not leave and do not take protective actions to avoid exposure. 
e The frequency is more correctly described as the probability of occurrence in any 12-month period. See detailed explanation under Meaning of 

Risk and Frequency in volume III, appendix G, section G.1. 
f Impacts, in terms ofLCFs per year of operation, are used to quantify the risks of exposure to radiation. When the impact is applied to an individual 

(e.g., an MEl), the risk is a lifetime incremental probability of a fatal cancer per year of operation. When applied to a population of individuals, the 
risk is the incremental number of fatal cancers anticipated in the exposed population for each year of operation. 

g There is a potential for fault rupturing to occur at the CMR Building (fA-3-29) at a somewhat lower frequency than the SITE--{)3 earthquake 
(estimated at 1 to 3 x 10-5/year). Should this occur in association with the SJTE--{}3 earthquake, a conservative estimate results in an additional 
133,833 person-rem population dose (increasing excess LCFs by 99), and an increase to the MEl of 134 rem. 

h This accident was analyzed in the DARHT EIS (DOE 1995a), and because it is an earthquake-initiated event, it is presented here for consistency. 
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TABLE 5.2.11.1-2.-Summary of Chemical Exposure RisksfromSite-Wide Accident Scenarios at 
LANL-No Action Alternative 

SOCIETAL RISK 

CONSEQUENCE 
(NUMBERS AT 

SCENARIO DESCRIPTION LIKELIHOODa,d 
MEASUREb,c OR ABOVE 

ERPG-2PER 
YEAR) 

NATIJRAL PHENOMENA 

SITE--{)1 Approximately Several tens of people exposed at or 0.058 

Moderate earthquake on the Pajarito 
0.0029 per year above ERPG-2 or -3 levels at distances 

Fault or a large earthquake in the Rio 
(i.e., one such event to a substantial fraction of a mile from 

Grande Rift zone, resulting in structural 
in approximately 350 multiple sources. 

damage and/or severe internal damage 
years); considered an 

to comparatively low capacity facilities. 
unlikely event. 

SITE--{)2 Approximately Approximately 100 people exposed 0.044 

Large earthquake on the Pajarito Fault, 
0.00044 per year above ERPG-2 or 3 levels to a distance 

resulting in structural damage and/or 
(i.e., one such event of about one mile from multiple sources. 

severe internal damage to low and 
in approximately 

moderate capacity facilities. 
2,300 years); 
considered an 
unlikely event. 

SITE--{)3 Approximately Approximately 100 people exposed 0.0071 

Very large earthquake on the Pajarito 
0.000071 per year above ERPG-2 or -3 levels to a distance 

Fault and perhaps the Embudo Fault, 
(i.e., one such event of about 1 mile from the sources. 

resulting in structural damage to in approximately 

essentially all facilities. 
14,000 years); 
considered an 

extremely unlikely 
event. 

SITE--{)4 Approximately 0.1 Approximately 11 people exposed above 1.1 

Wildfire consuming vegetation and 
per year. the ERPG-2 level from a formaldehyde 

combustible structures 
release. 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for release. 
0 Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather conditions. 
d The frequency is more correctly described as the probability of occurrence in any 12-month period. See detailed explanation under Meaning of 

Risk and Frequency in volume III, appendix G, section G. I. 

5-88 



appendix G for a complete discussion of the 
accident analysis.) The postulated scenario is 
quite credible in view of the present density and 
structure of fuel surrounding and within LANL 
and the townsite, and the historical occurrence 
of three major fires in the past 21 years. 

This analysis has shown that these fire
favorable weather conditions occur on the order 
of once per year~ the ignition sources are 
prevalent; and fire-fighting capability is 
hampered by limited accessibility. Therefore, 
this site-wide accident analysis concludes that a 
major fire, as described, is not only credible but 
also likely. The probability is on the order of 
0.1 per year (1 every 10 years), a frequency that 
is identical for all alternatives. Although the 
probability of occurrence is 0.1 per year, the 
conditions for occurrence exist at least once 
every year. 

The analysis for the joint probability of 
occurrence of weather and fire danger 
conditions and the fuel loading provides a 
conservative but realistic assessment of the 
potential for the occurrence of a wildfire 
scenario that will impact LANL facilities, 
buildings, and land. 

The analysis conservatively assumes that all 
combustible structures and vegetation over the 
western part of LANL are burned. The public 
exposures were estimated separately for 
airborne radionuclides and beryllium from 
burning vegetation and soils, and from 
radiological and chemical releases from burning 
facilities. When available, existing analyses 
from facility fires were used~ otherwise, new 
model calculations were run. 

About400 person-rem, or 75 percent of the total 
population exposure of 675 person-rem, results 
from a wildfire at TA-54. The results from 
RAD-08, an aircraft crash-initiated fire at 
TA-54, were used for the wildfire. The two 
fires would be quite different~ one entails 
aircraft fuel that challenges waste containers. 
At present, the fuel loading within the dome 
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structures is small, so that RAD-08 results very 
conservatively bound the consequences of a 
wildfire at TA-54. This facility and the others 
that contribute public exposure in the wildfire 
scenario are being considered for actions to 
reduce the external wildfire fuel. 

Another 189 person-rem results from total 
release of the tritium inventory at the Weapons 
Engineering Tritium Facility (WETF), 
including 44.5 ounces (1,260 grams) in storage, 
which is assumed to bound an increased 
administrative limit that may be established. 
The storage containers are resistant to fire, but 
have been assumed to release their entire 
content in tritiated water form, in accord with 
the highly conservative nature of this analysis. 

Because the frequency of the site-wide wildfire 
is 0.1 per year, the radiological risk (product of 
the frequency and consequence) from this 
accident is exceeded only by the site-wide 
earthquake. On the other hand, no excess LCFs 
are expected from the event. (See 
Table 5.2.11.1-1 for a summary ofthe wildfire 
analysis.) There would be unquantified health 
effects from smoke inhalation and possible 
fatalities from fighting the fires. There would 
be substantial impact from impairment of 
mission and from the loss of buildings at LANL 
and in the townsite. This impact is not 
evaluated, just as it is not evaluated for 
earthquakes. \<>..~t\+ C.C..'v(.QA ~·~:..·~.\·~ 

5.2.11.2 Plutonium Releases from 
Manmade and Process 
Hazards at LANL 

A summary of the frequency and consequences 
for plutonium releases is given in 
Table 5.2.11.2-1. These releases reflect a 
variety of initiators depending on the type of 
activities or manmade hazards in the area, such 
as an aircraft crash. The consequences indicate 
that no excess LCFs are expected from any of 
the plutonium accident scenarios. 
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Due to the low consequences and frequencies, 
these accidents do not pose a significant risk to 
the public. 

An overview of the 1969 plutonium fire at the 
Rocky Flats site and a comparison of the design 
and operational differences between the Rocky 
Flats Plant and TA-55-4 is presented m 
volume ill, appendix G, section G.4.1.2. 

Substantial differences exist between the 
nuclear facililty and operations being conducted 
in TA-55-4 today and those that were present at 
the Rocky Flats Plant in 1969. TA-55-4 was 
designed to correct the deficiences detected in 
older facilities such as the Rocky Flats Plant and 
is being upgraded to meet the even more 
stringent requirements of the 1990's, including 
enhanced setsmtc resistance and fire 
containment. 

5.2.11.3 Highly Enriched Uranium 
Release from Process 
Hazard Accident at LANL 

The site has only a few accident scenarios 
involving uranium among those with the highest 
risks evaluated. This is due to the difference in 
specific activity between plutonium and HEU. 
Of accidents releasing HEU, RAD-03 is 
dominant. The postulated source term was 
16 pounds (7.2 kilograms) of uranium. The 
excess LCFs are estimated at less than I; that is, 
no cancer fatality is expected. Details of the 
accident analysis can be found in appendix G. 
The results are summarized in Table 5.2.11.3-1. 

5.2.11.4 Tritium Release from a 
Manmade Hazard Accident 

The scenario initiated by an aircraft crash event 
is the dominant accident that involves tritium. 
In this scenario, the entire inventory of tritium at 
TSTA or TSFF is converted by fire to tritiated 
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water. This is a conservative assumption 
because water is readily absorbed by the body; 
whereas, gaseous tritium is not. Nevertheless, 
for this accident, no excess LCFs are expected 
to occur, as indicated in Table 5 .2.11.4-1. 

5.2.11.5 Chemical Releases from 
Manmade and Process 
Hazard Accidents at LANL 

For the chlorine releases, on-site personnel 
could be exposed to concentrations in excess of 
ERPG-2. Chlorine has a highly objectionable 
odor, which prompts sheltering and escape; 
however, personnel can be quickly overcome 
when exposed to high concentrations. Details 
for each accident are found in volume Ill, 
appendix G. The results are summarized in 
Tables 5.2.11.5-1 and 5.2.11.5-2. 

5.2.11.6 Worker Accidents at LANL 

Worker accidents are characterized by higher 
frequencies and potential for prompt fatalities. 
Generally, the fatalities would be a consequence 
of the accident itself, such as a detonation of 
high explosives. Chemical and radiological 
exposures to workers depend heavily on the 
response to an event, such as putting on 
protective equipment and exiting the area. 
Accidents that affect workers only are 
summarized in Table 5.2.11.6-1. Table 
5 .2.11. 6-2 summarizes the effects to workers 
from the accidents associated with public 
impacts. Additional details can be found in the 
appendix G, Accident Analysis. 
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TABLE 5.2.11.2-1.-Summary of Radiological Consequences for Plutonium Release Scenarios at 
LANL-No Action Alternative 

CONSEQUENCE 
SOCIETAL RISK (EXCESS 

SCENARIO DESCRIPTION LIKELIHOODa,e MEASURESb,c,d,f LATENT CANCER 
FATALITIES PER YEAR) 

MANMADE HAzARDS 

RAD-Q1 Approximately Approximately 0.04 excess LCF 0.000064 

Plutonium release from RANT 
0.0016 per year 

Mean population dose approximately 
Facility transuranic waste 

(i.e., one event in 72 person-rem 
approximately 

container storage area fire. 
600 years); MEl at nearest public access (on 

considered an Pajarito Road): approximately 
unlikely event 46 rem, at most exposed residence: 

approximately 4 rem 

RAD-07 0.00015 per year Approximately 0.7 excess LCF 0.00011 

Plutonium release from WCRR 
(i.e., one in 

Mean population dose: 
Facility transuranic waste 

7,000 years); 
approximately 1,300 person-rem 

considered an 
container storage area fire. 

unlikely event MEl dose at closest public access 
(Pajarito Road): approximately 

74 rem, MEl at habitation: 
approximately 4 rem 

RAD-08 4.3x 10-6peryear Approximately 0.2 excess LCF 8.6 x w-7 

Plutonium release from TWISP 
(i.e., one event in 

Mean population dose: 
transuranic waste storage domes 

approximately 
approximately 400 person-rem 

due to aircraft crash and fire. 
200,000 years); 
considered an MEl at nearest public access (Pajarito 

extremely unlikely Road and nearest border with White 
event Rock): 22 rem 

RAD-16 Approximately Approximately 0.03 excess LCF 1 x w-7 

Plutonium release due to aircraft 
3.5 x 10-6 per year 

Mean population dose: 
crash at the CMR Building. 

(i.e., one event in 
approximately 56 person-rem, no 

approximately 
expected excess LCF s; MEl at closest 

300,000 years) 
public access, approximately 3 rem, 
approximately 0.03 rem at nearest 

habitation 
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TABLE 5.2.11.2-l.-Summary of Radiological Consequences for Plutonium Release Scenarios at 
LANL-No Action Alternative-Continued 

CONSEQUENCE 
SOCIETAL RISK (EXCESS 

SCENARIO DESCRIPTION LIKELIHOOD8 •e MEASURESb,c,d,r LATENT CANCER 
FATALITIES PER YEAR) 

PROCESS HAzARD ACCIDENTS 

RAD--09 0.0041per year 0.12 excess LCF from high activity 0.00049 

Plutonium release due to 
(i.e., one in drum 

transuranic waste drum failure 
approximately 

Mean population dose for release: 
or puncture (for "high" and 

250 years for high-
approximately 230 person-rem 

typical activity in drum). 
activity drum) 0.0009 

MEl (high activity drum) at closest 
0.4 per year 

access (Pajarito Road) approximately 
(i.e., one in 2.5 years 

23 rem; approximately 0.86 rem at 
for typical drum) closest habitation. 

0.0022 excess LCF from typical 
activity drum 

Mean population dose: 
approximately 4.4 person-rem 

MEl (typical activity drum) at closest 
access (Pajarito Road) approximately 
0.41 rem; approximately 0.86 rem at 

closest habitation 

RAD-13 0.000016 per year Approximately 0.08 excess LCF 1.3 X 10-6 

Plutonium release from flux trap 
(i.e., one event in 

Mean population dose: 
irradiation experiment at 

approximately 65,000 
approximately 160 person-rem 

years) 
TA-18. MEl at closest public access (Pajarito 

Road): approximately 120 rem; at 
closest habitation: approximately 

0.12 rem. 

RAD-15 Plutonium release 
fromCMR. 

(1) Laboratory Fire (1) 0.000036 per year (1) Approximately 0.0023 excess (1) 8.3 x w-8 

LCF 

Mean population dose: 
approximately 4.5 person-rem 

MEl approximately 4.1 rem 

(2) Wing Fire (2) 0.000032 per year (2) Approximately 0.85 excess LCF (2) 2. 7 x w-5 

Mean population dose: 
approximately 1,700 person-rem 

MEl approximately 91 rem 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative asswnptions have been employed in estimating the quantity and form of the hazardous materials available for release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather conditions. 
d MEis for each location are hypothetical individuals who do not leave and do not take protective actions to avoid exposure. 
e The frequency is more correctly described as the probability of occurrence in any 12-month period. See detailed explanation under Meaning of 

Risk and Frequency in volwne III, appendix G, section G.l. 
f Impacts, in terms of excess LCFs per year of operation, are used to quantifY the risks of exposure to radiation. When the impact is applied to an 

individual (e.g., an MEl), the risk is a lifetime incremental probability of a fatal cancer per year of operation. When applied to a population of 
individuals, the risk is the incremental number of fatal cancers anticipated in the exposed population for each year of operation. 
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TABLE 5.2.11.3-1.-Summary of Radiological Consequences from Highly Enriched Uranium 
Release Scenarios oJ LANL--No Action Alternative 

SOCIETAL RISK 

CONSEQUENCE 
(EXCESS LA TENT 

SCENARIO DESCRIPTION LIKELHIOOD• CANCER MEASURESb,c,d,e 
FATAUTIESPER 

YEAR) 

RAD--03 3.4 x 10-6 per year Approximately 0.06 excess 2 X 10"7 

Highly enriched uranium release 
LCF 

from power excursion accident with Mean population dose: 
Godiva-IV outside Kiva #3. approximately IIOperson-rem 

MEl at nearest public access 
(Pajarito Road) 

Approximately ISO rem; at 
nearest habitation 

approximately 0.5 rem 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for 

release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather 

conditions. 
d MEis for each location are hypothetical individuals who do not leave and do not take protective actions to avoid exposure. The 

MEl dose is provided for an individual located on Pajarito Road at a distance of 160 feet (50 meters) from the facility, even 
through Pajarito Road would be closed to the public during outdoor operations. 

c Impacts, in terms of excess LCFs per year of operation, are used to quantify the risks of exposure to radiation. When the impact is 
applied to an individual (e.g., ~n MEl), the risk is a lifetime incremental probability of a fatal cancer per year of operation. When 
applied to a population of individuals, the risk is the incremental number offatal cancers anticipated in the exposed population for 
each year of operation. 
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TABLE 5.2.11.4-1.--Sumnuuy of Radiological Consequences from Tritium Release Scenarios at 
LANL--No Action Alternative 

SOCIETAL RISK 

CONSEQUENCE 
(EXCESS LA TENT 

SCENARIO DESCRIPTION LIKELlliOOD• MEASURESb,c,d,e CANCER 
FATALIDESPER 

YEAR) 

RAD-OS 5.3 x 10-6peryear Approximately 0.012 excess 6.4 X 10"8 

Tritium oxide release due to aircraft 
(i.e., one accident LCF 

crash at TSFF. 
in 190,000 years). 

Mean population dose: 
24 person-rem 

MEl approximately 
0.01 remf 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for 

release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather 

conditions. 
d MEis for each location are hypothetical individuals who do not leave and do not take protective actions to avoid exposure. 
c Impacts, in terms of excess LCFs per year of operation, are used to quantify the risks of exposure to radiation. When the impact is 

applied to an individual (e.g., an MEl), the risk is a lifetime incremental probability of a fatal cancer per year of operation. When 
applied to a population of individuals, the risk is the incremental number of fatal cancers anticipated in the exposed population 
for each year of operation 

f This is at 1,200 feet (360 meters) distance. The closest public access would likely be involved in the crash. 
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TABLE 5.2.11.5-1.-Summary ofChlorine Exposure Scenarios atLANL---NoActionAlternative 

SOCIETAL RISK 

SCENARIO DESCRIPTION LIKELlliOOD• 
CONSEQUENCE (NUMBERS AT OR 

MEASURESb,c ABOVE ERPG-2 PER 
YEAR) 

PROCESS HAZARD ACCIDENTS 

CHEM-01 Approximately For the risk-dominant large 0.052 

Chlorine release (150 pmmds 
0.0012peryear leak scenario, an average of 
(i.e., one such approximately 43 persons 

[68 kilograms]) from potable water 
event in exposed above ERPG-2 

treatment station, due to human error 
approximately levels, and approximately 

during cylinder changeout or 
800 years) 12 persons exposed above 

maintenance, or due to random 
ERPG-3 levels, to distances 

hardware failures. 
of up to a few tenths of a 

mile. 

CHEM-02 Approximately Average of 292 people 0.038 

Multiple cylinder (1,500 pounds 
0.00013 per year within LANL (ranging from 

(i.e., one in none to 1,000 depending 
[ 680 kilograms]) from toxic gas 

approximately upon wind direction) 
storage shed at gas plant, due to fire 

8,500 years) exposed at or above 
or aircraft crash. 

ERPG-2 or -3 levels; town 
protected by canyon from 

highest concentrations. 

CHEM-03 Approximately An average of 0.032 

Chlorine release (150 pounds 
0.00012 per year approximately 263 exposed 

(i.e., one in above ERPG-2 levels; or 
[68 kilograms]) from toxic gas 

approximately 239 above ERPG-3 levels, 
storage shed at gas plant, due to 

8,000 years) at distances to a fraction of a 
random failure or human errors 
during cylinder handling. 

mile, all withinLANL; town 
protected by canyon from 

highest concentrations. 

CHEM-06 Approximately Average number exposed at 6.426 

Chlorine gas release outside 
0.063 per year or above ERPG-2 doses is 

(i.e., one event in approximately 102, and 
Plutonium Facility. 

approximately above ERPG-3, 
16years) approximately 7 at ranges to 

a fraction of a mile. 

• Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form ofthe hazardous materials available for 

release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather 

conditions. 
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TABLE 5.2.11.5-2.-Summary of Chemical Exposure Scenarios-No Action Alternative 

SOCIETAL RISK 

SCENARIO DESCRIPTION LIKELlliOOD8 CONSEQUENCE (NUMBERS AT OR 
MEASURESb,c ABOVE ERPG-2 PER 

YEAR) 

CHEM--04 Bounding single Approximately 0.004 Average number of off-site 0 
container release of per year persons exposed above 
toxic gas (selenium (i.e., one in about 2SO ERPG-2level is zero; toxic 
hexafluoride) from years) effects generally limited to the 

waste cylinder storage. source's TA (TA-S4). 

CHEM-OS Bounding multiple Approximately Under conservative daytime 0 
cylinder release of O.OOOS1 per year (i.e., conditions, no one outside the 
toxic gas (sulfur one event in source area (TA-S4) would 

dioxide) from waste approximately see levels above ERPG-2. 
cylinder storage. 7,000 years) Under least favorable 

conditions, 13 persons could 
be exposed above ERPG-3 

levels. 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for 

release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather 
conditions. 

TABLE 5.2.11.6-1.-Summary of Worker Accident Scenarios at LANL--No Action Alternative 

SCENARIO DESCRIPTION FREQUENCva 
NUMBER OF WORKER 

CASUALTIES PER ACCIDENT 

WORK-01 Inadvertent detonation of high 0.001 to 0.01 1 to IS fatalities or injuries. 
explosives. per year (i.e., one in 

approximately 100to 1,000 
years) 

WORK-02 Biohazard contamination of a 0.01 to 0.1 One diagnosed infection. 
single worker. per year (i.e., one in 

approximately 10 to 100 
years) 

WORK-03 Inadvertent criticality at CMR <0.0001 per year (i.e., one Substantial doses to those few workers in the 
Facility, Critical Experiments in more than 10,000 years) immediate vicinity, with possible fatalities 
Facility, or Plutonium Facility. from acute exposures. 

WORK-04 Inadvertent exposure of O.Dl to 0.1 Typically one, rarely several, casualties. 
workers to electromagnetic per year (i.e., one in 

radiation. approximately 10 to 
100 years) 

WORK-OS Plutonium release from 0.23 per year for exposure Significant but nonlethal doses to one or two 
degraded storage container at to workers workers. 

Plutonium Facility. 

a Accident likelihood estimates are conservative, given the information available. 
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TABLE 5.2.11.6-2.-Sumnuuy of Consequences to Workers at Origination Facilities for 
Accident Scenarios 

SCENARIO DESCRIPTION FACILITY WORKER CONSEQUENCES 

SITE-01 Moderate earthquake on the Pajarito Workers in buildings that are structurally damaged or that suffer 
Fault or a large earthquake in the Rio partial or total collapse (unusual, but possible) could be injured or 

Grande Rift zone resulting in structural killed. Worldwide experience with very severe earthquakes 
damage and/or severe internal damage to indicates that a priori predictions of the numbers of injuries and 

comparatively low capacity facilities. fatalities are not possible. The experience clearly indicates that 
large numbers of fatalities (i.e., many hundreds to thousands of 

deaths) are not commonly experienced except under special 
conditions. These special conditions include severe earthquakes 
with large numbers of persons in severely substandard structures 

that suffer complete collapse. Modem structures do not often 
experience such failures, even in very severe earthquakes. Other 

circumstances under which large numbers of fatalities could occur 
include seismically induced, widespread fires. Other impacts to 
workers could include delayed emergency response (including 

medical assistance) and indirect effects from releases of hazardous 
materials (both inside facilities and to the environment). 

SITE-02 Large earthquake on the Pajarito Fault See SITE-01. 
resulting in structural damage and/or 

severe internal damage to comparatively 
moderate capacity facilities. 

SITE-03 Very large earthquake on the Pajarito See SITE-01. 
Fault and perhaps the Embudo Fault 

resulting in structural damage to 
essentially all facilities. 

SITE-04 Site-wide wildfire consuming Most workers would be evacuated before the fire front arrives. 
combustible buildings and vegetation. However, there are possible fatalities from fighting the fire. There 

would be effects from smoke inhalation that are not predictable or 
quantified. 

CHEM-01 Chlorine release (up to 150 pounds For the cylinder rupture event, it is unlikely that workers will be 
[68 kilograms]) from potable water present because the nature of the event is assumed to occur at 

treatment station due to human error random rather than as a result of worker activity. Even with very 
during cylinder changeout or prompt response by workers inside the building when the release 

maintenance, or due to random hardware occurs, severe injury or fatality is possible with large chlorine leak 
failures. rates. The number of injuries and fatalities depends on the exact 

number and location of workers at the facility at the time of the 
event. For small leak rates, the likelihood of injury or death is low 

due to the "self-annunciating" nature of the event 

CHEM-02 Multiple cylinder (1,500 pounds Workers present at the gas plant facility (TA-3-170 and environs) 
[680 kilograms]) from toxic gas storage could be injured or killed, depending upon wind direction and wind 
shed at gas plant due to tire or aircraft speed. However, the chlorine gas and fire causing the release will 

crash. be readily visible, and escape from the plume, even on foot, is 
likely. Workers attempting to fight the fire without personal 

protective equipment could be overcome by chlorine gas. 
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TABLE 5.2.11.6-2.-Sumnuuy of Consequences to Workers at Origination Facilities for 
Accident Scenarios-Continued 

SCENARIO DESCRIPTION FACH..ITY WORKER CONSEQUENCES 

CHEM--03 Chlorine release (150 pounds Gas plant workers who are directly involved in handling the 
[68 kilograms]) from toxic gas storage cylinders of chlorine could be exposed to ERPG-2 or ERPG-3 

shed at gas plant due to random cylinder concentrations for the human error contributor to this event. In the 
failure or multiple human errors during case of random failures, it is unlikely that workers will be in the 

cylinder handling. immediate vicinity ofthe cylinder. Gas plant workers could be 
exposed to high concentrations of chlorine if located outdoors, but 
these employees would be able to evacuate the area rapidly which 

would tend to reduce exposure consequences. 

CHEM--04 Bounding single container release of There are typically four or five employees in the area during normal 
toxic gas (selenium hexafluoride) from work hours. Injuries or fatalities could occur due to exposures as 

waste cylinder storage. well as missiles from cylinder rupture. Workers are trained to leave 
the area in the event of a gas release. Consequences would depend 

on wind speed and direction. 

CHEM--05 Bounding multiple cylinder release of See CHEM--04. 
toxic gas (sulfur dioxide) from waste 

cylinder storage. 

CHEM--06 Chlorine gas release outside Plutonium Air intakes at TA-55-4 are on the west end of the building about 18 
Facility. feet above the ground and the chlorine release location is on the 

north side of the building at ground level. In addition, there is an 
isolation valve in the intake ductwork. Thus, it is unlikely that 

chlorine will be drawn into the building. Personnel located 
outdoors could be exposed to ERPG-2 and ERPG-3 concentrations 
of chlorine, but these employees would be able to evacuate the area 

rapidly that would tend to reduce exposure consequences. 

RAD--01 Plutonium release from RANT facility There are about a dozen employees at the facility during day shift 
TRU waste container storage area fire. who could be at risk of plutonium inhalation as a result ofthis fire. 

However, the employees would be expected to take shelter or 
evacuate the area, which would reduce exposures. No lethal 

exposures would be expected. 

RAD--03 liEU release from power excursion Personnel would not be located outdoors during an experiment 
accident with Godiva-IV outside Kiva leading to this accident. The TA-18 control building provides 400/o 

#3. attenuation of gamma radiation, and ventilation systems would be 
secured in the event of an accident, minimizing the air exchange 
rate with the outdoors. No acute fatalities are expected for this 

accident. 

RAD-05 Tritium oxide release due to aircraft crash An aircraft crash into the building could result in severe injuries or 
at TSFF or TSTA. deaths to nearly all the occupants ofthe building. Nearby workers 

not within the facility could also be injured or killed as a result of 
the crash dynamics, explosion, fire, missiles, etc. Workers not 

directly affected by the aircraft crash could be exposed to tritium 
oxide, but the release plume would be elevated and may "skip over" 

the immediate crash site before returning to the ground at some 
distance. 

RAD-07 Plutonium release from WCRRF TRU There are typically five WCRR Facility workers present during 
waste container storage area fire. normal operations. The postulated accident would not result in an 

immediate release, providing time for implementation of evacuation 
or other protective measures. No fatal exposures are expected. 
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TABLE 5.2.11.6-2.---Summary of Consequences to Workers at Origination Facilities for 
Accident Scenarios-Continued 

SCENARIO DESCRIPTION FACILITY WORKER CONSEQUENCES 

RAD---08 Plutonium release from TWISP TRU A small number of workers may be present during normal 
waste storage domes due to aircraft crash operations and could be directly affected by crash dynamics, 

and fire. explosion, fire, missiles, etc. Workers not directly affected by the 
aircraft crash could be exposed to plutonium, but the release plume 

would be elevated and may "skip over" the immediate crash site 
before returning to the ground at some distance. 

RAD---09 Plutonium release due to TRU waste The accident would result in an immediate dispersal of plutonium to 
drum failure or puncture. the area where the work is being performed. The dose to the worker 

would be dependent on ambient conditions and the speed with 
which protective actions could be taken (e.g., evacuation). No acute 

fatalities are expected for this accident. 

RAD-10 Plutonium release from degraded storage See WORK-05. 
container at Plutonium Facility (same as 
WORK-OS, except that RAD-IO results 

in a release to the public, which was 
determined to be incredible). 

RAD-13 Plutonium release from flux trap See RAD---03. 
irradiation experiment at TA-18. 

RAD-15 Plutonium release from hydride- From one to three workers may be present during the operations. 
dehydride glove box fire. These workers could be killed or injured due to the direct effects of 

a laboratory fire, or could be exposed to plutonium particulates via 
inhalation. Other workers could be affected by smoke inhalation. 
Workers outside the facility would not be expected to be impacted 

due to redundant trains ofHEPA filtration between the accident 
location and the outside environment. 

RAD-16 Plutonium release due to aircraft crash at An aircraft crash into the building could result in severe injuries or 
the CMR Building. deaths to nearly all the occupants ofthe building. Nearby workers 

not within the facility could also be injured or killed as a result of 
the crash dynamics, explosion, fire, missiles, etc. Workers not 

directly affected by the aircraft crash could be exposed to 
plutonium, but the release plume would be elevated and may "skip 

over" the immediate crash site before returning to the ground at 
some distance. 
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5.3 IMPACTS OF THE EXPANDED 

OPERATIONS ALTERNATIVE 

The DOE's Preferred Alternative is the 
Expanded Operations Alternative, with the 
exception that pit manufacturing would not be 
implemented at a 50 pits per year level, single 
shifts, but only at a level of 20 pits per year in 
the near term. 

5.3.1 Land Resources 

5.3.1.1 Land Use Impacts 

Under the Expanded Operations Alternative, 
changes to the current overall land use 
categories are not expected from activities that 
are unique to this alternative, with the exception 
of a change to the land use designation at TA-67 
if that site is chosen for the development of a 
new LLW disposal facility, as described in 
volume IT, part I. 

In the case of selecting that alternative, a 
roadway would be cleared and constructed from 
theR-SiteRoad to the TA-67 site; the combined 
total action would result in the clearing of about 
60 acres (24 hectares) of forested land and a 
change in the current designation of that area 
from the Explosives land use category to a land 
use category of Explosives/Waste Disposal. 
The preferred alternative for the expansion of 
the TA-54/Area G LLW Disposal Area, 
expansion into Zones 4 and 6, would remove 
about 41 acres (17 hectares) from its current use 
as undeveloped wildlife habitat. Another 
alternative for the expansion of the LL W 
disposal site, the development of the North Site 
at TA-54, would remove about 49 acres 
(20 hectares) from that site's current use as 
undeveloped wildlife habitat. These changes at 
TA-54 would not alter the designated category 
of land use of Waste Disposal because the 
entirety of Mesita del Buey has been 
categorized for waste management and disposal 
activities usage. 
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Construction of a road between TA-55, the 
Plutonium Facility, and the TA-3, Chemistry 
and Metallurgy Research (CMR) Building area, 
to support pit production activities under the 
Expanded Operations Alternative (this applies 
to all project-specific siting and construction 
[PSCC] alternatives on this subject, as described 
in volume II, part II) would remove a small 
amount of acreage (about 7 acres [3 hectares]) 
from its current use as undeveloped, previously 
disturbed vegetated wildlife habitat; however, 
this would not alter the designated land use 
category of Research and Development use. 
Under the Preferred Alternative, at the 20 pits 
per year production rate, this road would not be 
constructed, and the corresponding land use 
impacts would not be incurred. 

Other activities identified for this alternative 
also would occur, primarily within existing 
facilities or near to them and within the same 
type of land use category areas. 

An increase in population in the Tri-County area 
due to an increase in employment would result 
in an increase in recreational use of surrounding 
lands and facilities. As shown in 
Table 5.3.9.1-2, there could be an estimated 
increase of about 4,230 individuals, or about 2.5 
percent. This population level is within 
historical fluctuations due to changing 
laboratory activity levels. This increase in 
recreational use would likely include hiking, 
fishing, hunting, picnicking, camping, and 
skiing. Many of these activities, including 
visitation of archeological sites, would take 
place on adjacent lands administered by the 
SFNF and the NPS. This increase while small 

' ' would contribute to increased recreational 
' wildlife, and cultural resource management 

measures being taken by these agencies to 
balance increasing numbers of visitors and 
accompanying noise and activity with natural 
and cultural resource needs. 



5.3.1.2 VISual Impacts 

The Expanded Operations Alternative would be 
expected to include the same effects as 
discussed under the No Action Alternative. 
Additionally, under this alternative there would 
be an expansion of the Area G LL W disposal 
landfill site at TA-54 or the construction and 
use of a new LL W disposal site and roadway at 
TA-67, and the construction of a roadway 
between TA-55 and TA-3, together with the 
possible construction of an add-on to the 
existing Plutonium Facility 4 at TA-55 or a new 
building nearby within the security fenced area 
at TA-55. The Area G landfill expansion would 
not be visible from Pajarito Road. However, the 
Area G landfill expansion would be visible from 
San Ildefonso land; Zones 4 and 6 are both 
farther away from the LANL boundary and 
would be less visible than the existing Area G 
landfill site, while the North Site is closer to the 
LANL boundary and would be more visible 
than the existing landfill site to people located 
on San lldefonso land. The TA-67 landfill site 
would be visible from Pajarito Road, but would 
not be visible from San lldefonso land. 

Construction at the TA-67 site would change 
the view scape of the mesa top from that of 
forest to industrial development. Portions of 
the TA-55 to TA-3 roadway and its security 
fencing may be visible to motorists along 
Pajarito Road. The new roadway would be 
constructed in an already developed area and so 
would not significantly change the view scape 
of that area. Construction of an add-on to the 
Plutonium Facility or construction of a new 
building nearby would not alter the view scape 
of the TA-55 Plutonium Facility area because 
that area is already heavily developed. 

Under the Expanded Operations Alternative 
there would be additional perimeter security 
floodlighting placed along the new roadway 
leading from TA-55 to TA-3, and around the 
new building within TA-55 if that alternative is 
chosen. This would result in very minor effects 
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at the TA-55 and TA-3 area because of the 
limited area and length of the roadway. At the 
20 pits per year production rate, the Preferred 
Alternative, these impacts would not be 
incurred because the road would not be 
constructed. 

Similarly, additional perimeter security 
floodlighting would be placed around the 
Area G landfill expansion area or the TA-67 
landfill area, both of which would be lighted for 
nighttime security purposes. The effect of 
additional lighting at the Area G landfill would 
be slightly noticeable during the night, 
especially to workers in the nearby areas. 
Nighttime lighting of the TA-67 area with both 
security floodlighting and parking lot safety 
lighting would be noticeable to LANL workers 
and potentially to off-site viewers because there 
are currently no areas along the Pajarito mesa 
that are similarly lighted. Additionally, such 
lighting might result in a short-term adjustment 
of wildlife use of the TA-67 site area. Use of 
these additional light fixtures at both theTA-54 
and TA-67locations and theTA-55 area could 
result in a slight increase in overall LANL area 
levels of light pollution, but is unlikely to result 
in a significantly expanded nighttime visibility 
ofLANL from locations across the Rio Grande 
Valley. 

Potential effects to the BNM and Dome 
Wilderness viewsheds would be similar to that 
of other area neighbors. Additional light 
sources could result in a slight increase in 
overall LANL levels of light pollution. Newly 
lighted areas may be visible to viewers at higher 
elevations at certain vantage points, but would 
not likely result in any appreciable expansion of 
the nighttime visibility of LANL as viewed 
from far distances. Expansion of the TA-54 
Area G into Zones 4 and 6 would likely result in 
a minimal perception of clearing enlargement 
from BNM or Dome Wilderness vantage points 
due to forest growth between the vantage point 
and site location, the TA-54 site location on a 
mesa somewhat sloped to the southeast (away 
from these neighboring areas), and the amount 
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of disturbance present in the general site area. A 
newly constructed disposal site at TA-67 would 
similarly be expected to result in a minimal 
perception of clearing enlargement from BNM 
or Dome Wilderness vantage points due to the 
forest growth between the vantage point and the 
site location, the TA-67 site location on a mesa 
somewhat sloped toward the southeast, and to 
the elevation of the TA-67 site relative to the 
neighboring vantage points in question. The 
construction of a roadway between TA-55 and 
TA-3 (which would not be constructed for the 
20 pits per year production rate, the Preferred 
Alternative) would not likely be seen from off
site vantage points because of its relatively 
small size and the surrounding forest growth. If 
a vantage point exists from which the road can 
be viewed, it would likely result in little added 
viewshed impact given its location along 
Pajarito Road and the general state of 
development in the TA-3, TA-59, and TA-55 
areas. An increase in the frequency of 
explosives should not affect the BNM and 
Dome Wilderness viewsheds. 

5.3.1.3 Noise 

Under the Expanded Operations Alternative 
there would be a slight increase in the amount of 
interior and outdoor construction activities at 
LANL. These would individually be within the 
level of effects described for the No Action 
Alternative, but may be ongoing for a longer 
total period of time. The construction of either 
the Area G landfill expansion or a new 
replacement facility within TA-67 would result 
in levels of sound and short-range ground 
vibrations that would be no different than those 
associated with current Area G landfill 
activities. Workers would be primarily affected 
by these noises, although motorists may 
occasionally hear low levels of equipment 
noises along Pajarito Road under certain 
climatic conditions. The construction of the 
roadway between TA-55 and TA-3 for pit 
production implementation would be short term 
and consistent with routine construction 
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activities associated with road construction. 
Road construction would not be performed for a 
20 pits per year production rate, the Preferred 
Alternative. Other planned construction 
activities under this alternative are mostly 
small-scale outdoor activities or interior to 
existing buildings, or the construction of an add
on to an existing building, or construction of a 
new building within close proximity to others. 
Effects of these construction activities would be 
primarily limited to involved workers and are 
not likely to result in any adverse effect to 
sensitive wildlife species or their habitat within 
the vicinity. 

The primary noise, airblast waves, and ground 
vibration impacts from the implementation of 
this alternative would be generated by the 
increased number of HE tests, although these 
explosions and the resulting noise would still be 
occasional (rather than continuous) events. 
These would individually not result in effects 
that would be different than the effects currently 
generated whenever there is a HE test. The 
effects of these activities on cultural resources 
in the vicinity of the tests are addressed in 
section 5.3.8. It is not expected that such tests 
would adversely affect off-site sensitive 
receptors (e.g., those atBNM or at White Rock). 
Noises heard at that distance would be similar to 
thunder in intensity, and airblast and ground 
vibrations are not expected to be present off site 
of LANL at intensities great enough to 
adversely affect real properties. It is uncertain if 
any sensitive wildlife species would be 
adversely affected by additional numbers of 
"thunder-like" explosives testing events over 
that represented by the No Action Alternative. 
This is unlikely, however, given their continued 
presence in areas over the country that are 
known to be within higher-than-average 
lightning event areas. 

5.3.2 Geology and Soils 

Potential impacts for the Expanded Operations 
Alternative on geology and soils would be 



essentially the same as those for the No Action 
Alternative. LANL historical levels of firing 
site activities were 1.2 times greater than 
proposed for the Expanded Operations 
Alternative (LANL 1995d). For the same 
reasons as discussed under the No Action 
Alternative, the Expanded Operations 
Alternative should have little potential to 
contribute substantially to soil or sediment 
contamination. The expansion of Area G, 
TA-54, would temporarily result in slightly 
more disturbed soils than the other alternatives. 
This, however, would not have a significant 
impact on soil erosion or geology in the area 
because: (1) only a few disposal cells are open 
at any one time and (2) after a disposal cell is 
filled and closed, it is then revegetated. Because 
Zone 4 is currently designated for LL W disposal 
and Zone 6 is designated for solid waste 
management, this land is not available to be 
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mined for mineral resources. These impacts 
would not change for other PSSC alternatives. 

5.3.3 Water Resources 

5.3.3.1 Surface Water 

Table 5.3.3.1-1 shows the total flow from the 
NPDES outfalls for each of the major 
watersheds under the Expanded Operations 
Alternative. The estimated total gallons 
discharged into all watersheds equals 
278 million gallons (1,052 million liters) under 
the Expanded Operations Alternative. This is an 
increase from the index effluent volume of 
233 million gallons (882 million liters). 

NPDES outfall effluent quality during the 
period of the SWEIS (1997 through 2006) is 

TABLE 5.3.3.1-1.-NPDES Discharges by Watershed Under the 
Expanded Operations Alternativea 

DISCHARGE (MGY) KEY FACILITIES 

#OUTFALLS NON-KEY 
WATERSHED KEY FACll..ITIES 

FACll..ITIES 
TOTALS 

INDEX EXPANDED INDEX EXPANDED INDEX EXPANDED INDEX EXPANDED 

Ancho 2 0 0.1 0.0 0.0 0.0 0.1 0.0 

Canada del Buey 3 3 0.0 0.0 6.4 6.4 6.4 6.4 

Chaquehui 1 0 0.0 0.0 5.8 0.0 5.8 0.0 

Guaje 7 7 0.0 0.0 0.7 0.7 0.7 0.7 

Los Alamos 12 8 19.2 44.6 0.5 0.2 19.7 44.8 

Mortandad 12 7 42.0 32.3 10.9 5.1 52.9 37.4 

Pajarito 17 11 8.4 1.8 0.8 0.8 9.2 2.6 

Pueblo 1 1 0.0 0.0 1.0 1.0 1.0 1.0 

Sandia 11 8 4.4 42.8 103.5 127.9 107.9 170.7 

Water 21 10 29.5 14.2 0.0 0.0 29.5 14.2 

Totals 87 55 103.6 135.7 129.6 142.0 233.2 277.8 
.. 

MGY: mtlhons of gallons per year 
aNPDES Information Sources: Index information was provided by the Surface Water Data Team Reports of August 1996 

(Bradford 1996) and as modified in 1997 (Garvey 1997). Outfall flow projections for the alternatives were based on the outfalls 
remaining as ofNovember 1997. Additional outfalls may be eliminated in the future, as discussed in the Environmental 
Assessment for EJJiuent Reduction (DOE 1996e), as well as several other outfalls that may be closed as part ofLANL's ongoing 
outfall reduction program. 
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expected to be the same under this alternative as 
described for the No Action Alternative, 
including the radionuclide concentrations in 
effluent from TA-50, as presented in 
Table 5.3 .3 .1-1. In volume ill, appendix A, 
Table A.1-1 presents a more detailed table of 
the NPDES outfalls for all four alternatives by 
facility (key and non-key), watershed, and 
location. Similar to the No Action Alternative, 
the canyons that have an increase in outfall flow 
over the index are Los Alamos Canyon and 
Sandia Canyon. The increase in flow for Sandia 
Canyon is the same as that discussed for the No 
Action Alternative. The potential impacts from 
the increase in flow of 25 million gallons (95 
million liters) per year in Los Alamos Canyon 
should be minimal for the same reasons as 
discussed in the No Action Alternative. 

Under the Expanded Operations Alternative, a 
dedicated transportation corridor approximately 
1 mile (1.6 kilometers) in length would be 
constructed between TA-55 and TA-3, parallel 
to Pajarito Road. It would occupy an area of 
approximately 7 acres (2.8 kilometers). This 
nearly paved surface would result in slightly 
more stormwater runoff. Construction activities 
at LANL employ engineering controls to 
prevent contamination of stormwater runoff. 
The effects at this slight increase in stormwater 
runoff should be minimal in terms of both 
erosion and sediment transport. At the 20 pits 
per year production rate (Preferred Alternative), 
the road would not be constructed. 

5.3.3.2 Alluvial Groundwater 

The increases in NPDES outfall discharges (as 
compared to the No Action Alternative) are 
expected to result in proportionally greater 
alluvial groundwater volumes. 

The values listed above illustrate that under the 
Expanded Operations Alternative, the volume 
of effluent discharged into Mortandad Canyon 
from RLWTF (9.3 million gallons [35 million 
liters] per year) would approach double that of 
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the RL WTF index volume of 5. 5 million gallons 
(21 million liters) per year. Such an increase 
may substantially increase the volume of 
groundwater stored in the alluvium, raising the 
groundwater table and extending the 
groundwater body farther down the canyon. 
Previous estimates of water stored in the 
alluvium in Mortandad Canyon range from 4 to 
8 million gallons (15 to 30 million liters). The 
capacity for additional storage is unknown. 
Also unknown are the rates of infiltration into 
the tuff below and the volume lost to 
evaporation. If evaporation rates or infiltration 
rates into the underlying tuff beneath the 
alluvium are sufficiently low, it is possible that 
increasing the discharge volume may eventually 
result in groundwater resurfacing as seeps or 
springs farther down the canyon. However, it is 
important to note that this is unlikely because 
under past conditions of maximum discharge 
(up to 13 million gallons [50 million liters] per 
year) at RLWTF, no springs or wetlands were 
created. 

Another important factor to consider is that the 
overall flow from NPDES outfalls into 
Mortandad Canyon will be decreased from the 
baseline by 16 million gallons (61 million liters) 
per year. The majority of the outfalls with 
reduced flows are TA-48 and TA-35, and they 
are either just upstream or close to the RLWTF 
outfall. 

The impacts to alluvial groundwater quality 
should be minimal; however, any additional 
groundwater could increase infiltration into the 
tuff below the alluvium. The potential for 
groundwater migration down the Guaje 
Mountain Fault zone, located approximately 
one-quarter mile (0.4 kilometer) downstream of 
RL WTF outfall, may also increase. Increased 
infiltration through the tuff or the fault zone may 
allow more rapid transport of contaminants to 
the main aquifer. As discussed in the No Action 
Alternative, tritium and nitrate have been 
detected in the main aquifer beneath Mortandad 
Canyon, indicating that migration pathways 
possibly do exist (LANL 1992, LANL 1993, 



LANL 1994, and LANL 1995c). LANL will 
continue to monitor downstream of the RL WTF 
the main aquifer and alluvial groundwater for 
any indicators of potential problems. 

As discussed for the No Action Alternative, the 
new HEL WTF became fully operational in 
1998 and water quality will likely improve in 
Canyon de Valle near TA-16. 

5.3.3.3 Perched Groundwater 

Groundwater flow and contaminant pathways to 
the intermediate perched groundwater bodies 
are not well characterized nor understood. It is 
possible that the increased NPDES discharges 
to Los Alamos and Sandia Canyons under this 
alternative could increase recharge of the 
intermediate perched groundwater and 
contaminant transport beneath these canyons. 

5.3.3.4 Main Aquifer 

Recharge mechanisms to the main aquifer are 
uncertain. However, for the same reasons as 
discussed under the No Action Alternative, 
impacts resulting from increased NPDES outfall 
flows to the main aquifer water quality should 
be negligible under the Expanded Alternative. 

A conservative projection of LANL water use 
under the Expanded Operations Alternative is 
759 million gallons (2,873 million liters) per 
year. Los Alamos County and the NPS did not 
provide projections, but in 1994 the County 
used about 958 million gallons (3,626 million 
liters) from this water right and the NPS used 
about 5 million gallons (19 million liters). 
Based on this information, it is expected that the 
water requirements of this community can be 
met within the existing water rights from the 
main aquifer; however, projected use may 
approach 100 percent of the existing water 
rights to the main aquifer under this alternative. 

For the purposes of modeling drawdown of the 
main aquifer, annual water use projections were 
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made. The total water usage from DOE water 
rights was projected to average 1, 724 million 
gallons (6,525 million liters) per year under the 
Expanded Operations Alternative, with a 
maximum annual use of 1, 751 million gallons 
(6,628 million liters) and a minimum annual use 
of 1,665 million gallons (6,302 million liters). 

The model results reflect water level changes at 
the top of the main aquifer across the 
alternatives, given continued draw from the 
aquifer by DOE, Espafiola, and Santa Fe. 
Table 5.3.3.4-1 shows predicted water level 
changes at the surface of the main aquifer during 
the period from 1997 through 2006 for the 
Expanded Operations Alternative; as noted in 
section 5.2.3.1, these changes are not all due to 
LANL operations. Although the water use 
modeled includes water use in Espanola and 
Santa Fe, the differences between the 
alternatives are due only to LANL operations. 
The impacts to the volume of water in the main 
aquifer under this alternative are very similar to 
those described for the No Action Alternative; 
the drawdowns in DOE well fields are minimal 
relative to the total thickness of the main 
aquifer, and the volume of water to be used over 
the period from 1997 through 2006 is negligible 
relative to the volume of water in storage. 

Details of the conceptual model, assumptions, 
uncertainties and limitations, and input 
parameters for the groundwater model are 
described in volume ill, appendix A. 

5.3.3.5 AreaG 

In 1997, a draft Performance Assessment (P A) 
and Composite Analysis (CA) were prepared 
for the current solid LL W disposal facility, 
Area G. The P A was approved by DOE in 
October 1998 (LANL 1998c ). The purpose of 
the P A is to determine if Area G disposal of 
LLW generated and projected since 
September 26, 1988, would result in radiation 
doses to members of the public that exceed 
performance objectives specified by DOE 
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TABLE 5.3.3.4-1.-Maximum Water Level 
Changes at the Top of the Main Aquifer 

Under the Expanded Operations Alternative 
{1997 Through 2006) 

WATER LEVEL CHANGE IN FEE"r'•b 

AREA OF CONCERN ON SITE 

Pajarito Well Field -15.6 

Otowi Well Field (Well 0-4) -15.2 

AREA OF CONCERN OFF SITE 

DOE - Guaje Well Field -9.3 

Santa Fe Water Supply 

Buckman Well Field +21.6 

Santa Fe Well Field -20.6 

San Juan Chama Diversion 0.0 

Springs 

White Rock Canyon Springs, Maximum 0.0 
Drop 

White Rock Canyon Springs, Maximum +1.0 
Rise 

Other Springs (Sacred, Indian) +3.8 

San Ddefonso Pueblo Supply Wells 

West of Rio Grande 

Household, Community Wells +0.6 

Los Alamos Well Field +3.8 

East of Rio Grande 

Household, Community Wells 0.0 

a Negative value(-) indicates water level drop; positive 
value(+) indicates water level rise. 

b Also, the water level changes projected by the regional 
MODFLOW model represent average changes over a 
whole grid- cell (i.e., a square that is a mile on a side). 
They are, for the most part, not predictive of the water 
level changes at any single point within the cell (for 
example, a supply well). Pumping wells have 
characteristic "cones of depression" where the water 
surface reflects an inverted cone, and water levels at the 
well may be quite different from levels even a few ten's 
offeet away. Whether any individual well would exhibit 
water level changes consistent with the predicted grid
cell average change is a function of, for example, its 
location within the grid-cell; proximity to other pumped 
wells; and the individual well operation, construction, 
and hydraulics. Hence, the water level changes predicted 
by the model can only be considered qualitatively and 
can not be considered as finite changes. 
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Order 5820.2A and the report, Interim Format 
and Content Guide and Standard Review Plan 
for U.S. Department of Energy Low-Level 
Waste Disposal Facility Performance 
Assessments (DOE 1996c). In a complementary 
fashion, the CA is used to evaluate options for 
ensuring that exposures from all waste disposed 
of at Area G will not impart doses to future 
members of the public in excess of specified 
limits. Together, the PA and CA provide a 
comprehensive evaluation of the potential 
radiological exposures to future members of the 
public from past, present, and future waste 
disposal at Area G. The P A includes as part of 
the "future disposal of waste at Area G" the 
expansion of Area G, as discussed in volume II, 
part I of this SWEIS. Doses are projected 
beyond 1,000 years after facility closure, which 
is assumed to occur in 2044. These results are 
compared with performance objectives. The 
results of the P A in terms of surface water and 
groundwater impact are summarized in the 
following paragraphs. While the PA and CA are 
specific to Zone 4 at Area G, the geologic 
features of the entire Mesita del Buey have 
essentially identical site characteristics, and the 
P A and CA results for Zone 4 would be 
applicable to the Zone 6 and North Site 
locations as well. While there are some 
differences between the characteristics between 
the Zone 4 and TA-67 sites, these are 
sufficiently similar that the P A and CA results 
would be expected to be applicable to TA-67; 
the one potential exception to this statement is 
that the fault underlying part of TA-67 could 
introduce some additional issues regarding the 
use ofTA-67 for waste disposal (Newell1998). 

Flooding of the disposal facility is not a major 
concern due to the natural inclination for runoff 
from the mesa into canyon; temporary ponding 
within disposal pits, however, has occurred. A 
recent field study at Area G demonstrated that 
disposal cells covers are subject to sheet 
erosion, with only small, localized rill occurring 
infrequently. The expansion of Area G would 
temporarily result in slightly more disturbed 



soils. This, in tum, would result in slightly more 
stormwater runoff. 

Observation wells and moisture-access holes 
were drilled in Caiiada del Buey and Paj arito 
Canyon to determine if perched water existed 
within canyon alluvium and, if present, if it 
extended beneath Mesita del Buey. Wells in 
Caiiada del Buey were essentially dry, and it 
was concluded that perched water in Paj arito 
Canyon, adjacent to Mesita del Buey, is 
confined to the alluvium in the stream and does 
not extend to the flank of the canyon. 

It was concluded that the main aquifer is the 
only source capable of serving municipal and 
industrial water needs, and the P A results show 
that the design of Area G takes advantage of the 
natural ability of the site to contain radioactivity 
(Purtyman 1995). The very dry host rock 
effectively decouples radioactivity in LL W 
from the main aquifer for thousands of years. 
The groundwater performance objective is a 
maximum effective dose equivalent of 
4 millirem per year to any member of the public 
from the consumption of drinking water drawn 
from wells outside of the land-use boundary. 
The groundwater protection analysis from the 
P A and CA resulted in peak annual doses within 
1,000 years at the point of maximum exposure, 
the east-southeast boundary of Area G and 
Patjarito Canyon, of 7.5 x 10-8 and 
0.000035 millirem, respectively. These doses 
are more than 100,000 times smaller than the 
dose performance objectives. 

5.3.4 Air Quality 

5.3.4.1 Nonradiological Air Quality 
Impacts 

Criteria Pollutants 

As stated in section 5.1.4, estimates of future 
emission rates were based on the operations 
anticipated under the Expanded Operations 
Alternative-the worst-case alternative with 

Environmental Consequences 

respect to emission rates from the combustion 
sources. The results of the Expanded 
Operations Alternative analysis of criteria 
pollutants demonstrate that the highest 
estimated concentration of each pollutant would 
be below the standards established to protect 
human health with an ample margin of safety. 
These results are presented in Table 5.3.4.1-1. 

Toxic Air Pollutants 

In all but two cases, the estimated pollutant 
concentrations were below the corresponding 
GV s established for this analysis. GV s are the 
levels established to screen emission rates for 
further analysis. The two cases where estimated 
emission rates were above GV s and were 
referred to the human health and ecological risk 
assessment processes are: 

• Emissions from HE Firing Site operations 
atTA-14, TA-15, Ti\-36, TA-39,and 
Ti\-40 (appendix B, attachment 13); the 
estimated concentration of a pollutant is 
greater than its GV for the following 
releases: 

DU, beryllium, lead, aluminum, 
copper, tantalum, tungsten, and iron 
from TA-15 
DU, beryllium, lead, copper, and iron 
from Ti\-36 
Beryllium, lead, aluminum, and copper 
from TA-39 
DU and lead from TA-14 
Copper from TA-40 

• The additive emissions from all of the 
pollutants from all TAs on receptor sites 
located near the Los Alamos Medical 
Center (appendix B, attachment 6) 

The combined incremental cancer risks 
associated with releases of all carcinogenic 
pollutants from all TAs at the receptor locations 
where these impacts actually occur are slightly 
above GV of 1.0 X w-6 only at the two locations 
within the LANL medical center: 1.17 x w-6 at 
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TABLE 5.3.4.1-1.-Results of Criteria Pollutants Analysis (Expanded Operations Alternative) 

NEW MEXICO 
MAXIMUM ASSUMED TOTAL CONTROLLING 

POLLUTANT 
TIME ESTIMATED BACKGROUND POLLUTANT AMBIENT AIR 

PERIOD CONCENTRATIONS CONCENTRATIONS8 CONCENTRATIONS QUALITY 
{Jtglm~ (Jlg/m3) (Jlg/m3) STANDARDSb 

(Jlg/m3) 

Carbon 1 hour 2,712 2,350 5,062 11,750 
Monoxide 8 hours 1,436 1,560 2,996 7,800 

Nitrogen 24 hours 9QC 29 119 147 
Dioxide Annual 9 15 24 74 

Sulfur Dioxide 3 hours 254 205 459 1,025 

24 hours 130 41 171 205 
Annual 18 8 26 41 

Total 24 hours 18 30 48 150 
Suspended Annual 2 12 14 60 Particulates 

PM10 24 hours 9 30 39 150 

Annual 1 10 11 50 

Lead 3 months 0.00007 0.30 0.30 1.5 
(calendar 
quarter) 

a No data exist for background values. It was conservatively assumed that background concentrations were 20 percent ofthe 
corresponding standard. As there are almost no other combustion sources in and around Los Alamos, the background 
concentrations would be much less than the 20 percent assumed concentrations. 

b New Mexico Ambient Air Quality standards, for some ofthe pollutants, are stated in parts per million (ppm). These values were 
converted to micrograms per cubic meter (J.Lglm3), with appropriate corrections for temperature and pressure (elevation) following 
New Mexico Dispersion Modeling Guidelines (NM 1996). 

c New Mexico Air Quality Bureau accepts Ozone Limiting Method (OLM) to more accurately determine nitrogen dioxide (NOV 
concentrations. The 24-hour maximum modeled concentration for nitrogen oxide was 520 J!g/m3. This concentration, when 
modeled using OLM, is only 90 J.Lglm3 ofN02. 

an air intake duct, and 1.07 x 10-6 at an operable 
window. 

The major contributors to the estimated 
combined cancer risk values are chloroform, 
formaldehyde, and trichloroethylene from 
TA-43, the HRL, and multiple sources for 
methylene chloride. The estimated maximum 
cancer risk for each of these individual 
pollutants is 9 x 10-7, 5 x 10-8, 7 x 10-8, and 
7 x 10-8, respectively. Of these, the relative 
contribution of chloroform emissions alone to 
the combined cancer risk value is more than 
87 percent (conservatively assummg that 
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100 percent of the chloroform used is emitted). 
The impacts of TA-43 emissions are due to a 
combination of relatively high emission rates, 
close proximity between receptors and sources, 
and the elevation of the receptors. 

5.3.4.2 Radiological Air Quality 
Impacts 

This section addresses the radiation dose to the 
FS MEl, LANL MEl and the population dose 
from LANL radionuclide air emissions under 
the Expanded Operations Alternative. 



Facility-Specific Maximally Exposed 
Individual 

MEl dose estimates are shown in 
Table 5.3.4.2-1. This table shows the highest 
FS MEl dose is 5.44 millirems per year, which 
is 54.4 percent of the regulatory limit for the air 
pathway. The EPA regulatory limit would not 
be exceeded from emissions of these facilities 
under the Expanded Operations Alternative. 

TABLE 5.3.4.2-1.-F acility-Specific 
Information-Expanded Operations 

Alternative 

FACILITY 
DOSE8 

(mrem/yr) 

TA-3-29 (CMR) 1.32 

TA-3--66 (Sigma Building) 1.32 

TA-3-102 (Machine Shops) 1.02 

TA-ll (High Explosive Testing) 0.73 

TA-15/36 (Firing Sites) 4.99 

TA-16 (WETF) 0.70 
TA-18 (Pajarito Site: LACEF) 4.39 

TA-21 (TSTA and TSFF) 2.55 

TA-48 (Radiochemistry 3.67 
Laboratory) 

TA-55 (Plutonium Facility) 3.67 

TA-53 (LANSCE)b 5.44 

TA-54 (Boundaryt 1.81 

TA-54 (White Rock) 1.07 

a For each FS MEl, the total dose was calculated by adding 
the contributions from each modeled facility. An MEl 
does not leave or take protective measures. 

b This is also the LANL MEL Five specific sources were 
modeled from TA-53. These include theTA-53 ES-2, 
ES-3, IPF, LEDA and combined diffuse emissions. 

c Two FS MEl locations were considered for TA-54 
because Area G is bordering San Ildefonso Pueblo land. 
The first is a MEl location at the LANL boundary, 
1,197 feet (365 meters) northeast of Area G. No person 
from the Pueblo currently is known to live along this 
boundary. The second is an actual MEl location in the 
town of White Rock, approximately 5,331 feet 
(1,625 meters) southeast of Area G. 

Environmental Consequences 

LANL Maximally Exposed Individual 

The location of the LANL MEl (2,625 feet 
[approximately 800 meters] north-northeast of 
TA-53) was shown to be identical to the FS 
MEl with the highest dose under the Expanded 
Operations Alternative. The LANL MEl dose 
was also calculated to be 5.44 millirems per 
year. 

Population Dose. The collective dose to the 
population living within a 50-mile 
(SO-kilometer) radius from LANL was 
calculated to be 33.09 person-rem per year. 
TA-15/36 accounts for 64.1 percent of this dose 
(collective diffuse emissions, including those 
from these TAs, account for 64.5 percent of this 
dose). The values reported for population doses 
for this alternative, as well as the other 
alternatives, is higher than has been reported in 
the recent annual environmental reports. It is 
important to recognize that the alternatives 
analyzed represent increased operations when 
compared to recent history. The material 
throughput at the different facilities under the 
various alternatives is presented in chapter 3 
(section 3.6). 

Isodose Maps. The isodose maps for the 
Expanded Operations Alternative are shown in 
Figures 5.3.4.2-1 and 5.3.4.2-2. 

Pit Production. The impacts listed above are 
influenced only slightly by pit production 
activities. At the C11R Building, there are two 
types of contributions: (1) analytical chemistry 
support and (2) activities moved from TA-55 to 
the CMR Building under the "C11R Building 
Use" Alternative for pit production. At a pit 
production rate of 80 pits per year, regardless of 
the PSSC alternative, analytical chemistry 
support is projected to contribute about 
13 microcuries per year to the total C11R 
Building air emissions (which are projected to 
be about 760 microcuries per year under the 
Expanded Operations Alternative). 
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1 Note: The isodose lines are given in ~f mrem. 
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FIGURE 5.3.4.2-1.-lsodose Map Showing Doses Greater Than 1 Millirem 
per Year for the Expanded Operations Alternative. 



Environmental Consequences 

1 Note: Tbe isodose lines are given in ~rem. 

10 0 
AHA 

~ City or Town 

IJIIlllllllllll Indian Pueblo 

jggg;gggJ Indian Reservation 

10 20 

Miles 

30 40 

FIGURE 5.3.4.2-2.-Isodose Map Showing Doses Less Than 1 Millirem 
per Year for the Expanded Operations Alternative. 
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At a pit production rate of 20 pits per year 
(Preferred Alternative), the analytical chemistry 
contribution to air emissions is projected to be 
about 3 microcuries per year (or about a quarter 
of the 80 pits per year contribution to 
emissions). 

Under the Brownfield and TA-55 Add-on 
Alternatives, as well as at the 20 pits per year 
production rate (Preferred Alternative), the 
analytical chemistry contribution to air 
emissions is the only contribution directly 
attributable to pit production. However, under 
the PSSC "CMR Building Use" Alternative (at 
80 pits per year), activities that contribute to air 
emissions are moved from TA-55 to the CMR 
Building. The total contribution of these 
activities to CMR Building emissions is 
projected to be about25 microcuries peryear(as 
compared to the CMR Building total emissions 
of 760 microcuries). Thus, the CMR Building 
radioactive air emtssiOn rates directly 
attributable to pit production work at LANL do 
not substantially influence the FS MEl dose, the 
LANL MEl dose, the population dose, or the 
isodose maps. 

At TA-55, there are two types of activity 
contributions important to understanding pit 
production impacts: (1) pit production work 
within TA-55 and (2) activities that would be 
moved to the CMR Building under the PSSC 
"CMR Building Use" Alternative. The pit 
production work at LANL contributes about 
11 microcuries per year to air emissions at the 
80 pits per year rate; at the 20 pits per year rate 
(Preferred Alternative), the contribution would 
be about 3 microcuries per year. For the PSSC 
"CMRBuilding Use" Alternative, activities that 
contribute about 25 microcuries per year in 
emissions (under the Expanded Operations 
Alternative level of operations) are transferred 
to the CMR Building. Under the Brownfield 
and TA-55 Add-on PSSC Alternatives, as well 
as at the 20 pits per year rate (Preferred 
Alternative), those activities would remain at 
TA-55 (and those emissions would remain at 
TA-55). 
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The PSSC "CMR Building Use" Alternative 
results in total TA-55 particulate radioactive air 
emissions of about 27 microcuries per year. At 
the 20 pits per year rate (Preferred Alternative), 
the total TA-55 particulate air emissions would 
be about 44 microcuries per year. The 
radioactive particulate air emissions associated 
with TA-55 operations, including those 
associated with pit production activities, are 
substantially smaller than emissions throughout 
LANL that contribute substantially to the 
LANL MEl, the population dose, and the 
isodose map contours. While theTA-55 MEl 
dose could change slightly depending on the 
PSSC alternative selected (or as compared to 
that at the 20 pits per year rate, the Preferred 
Alternative), such changes would not be 
expected to be substantial for the following 
reasons: 

• The 25 microcuries per year associated with 
activities that might move to the CMR 
Building under the PSSC "CMR Building 
Use" Alternative, is a small amount 
compared to other radioactive air emissions 
in the area. 

• Whether those emissions (25 microcuries 
per year) occur at the CMR Building or at 
TA-55, they contribute to theTA-55 MEl 
dose. (Of course, their contribution to the 
TA-55 MEl dose is greater as a TA-55 
emission than as a CMR Building 
emission.) 

• The TA-55 MEl dose has substantial 
contributions from other facilities in the 
area-99 percent of theTA-55 MEl dose 
under the PSSC "CMR Building Use" 
Alternative is due to facility emissions 
other than those ofTA-55. (See volume III, 
appendix B, Table B.1.2.1.-2.) 

In short, the TA-55 radioactive air emissions 
differences due to the different PSSC 
alternatives (or the 20 pits per year rate, the 
Preferred Alternative) are not expected to result 
in substantial changes in the impacts reflected 
above. 



5.3.4.3 Project-Specific Siting and 
Construction Analyses 

As noted in volume II, part I, the expansion of 
Area G into Zones 4 and 6 would generate dust 
particles and vehicle exhaust during 
construction, in addition to the operational 
impacts discussed above. Additionally, trees 
cleared from the area may be chipped and 
burned on site. These construction impacts 
would be mitigated through dust suppression 
methods such as misting, and any burning 
would be performed under an open burning 
permit such that air quality standards would not 
be violated. These construction activities would 
not be expected to degrade the quality of air in 
residential areas. The impacts would be similar 
under any of the alternatives considered in this 
PSSC analysis, with the potential for increased 
clearing and wood burning associated with the 
TA-67 alternative. 

As discussed in volume II, part II, the 
construction activities associated with the 
enhancement of pit manufacturing would not be 
expected to change radiological air emissions. 
Nonradiological emissions associated with this 
construction activity would be expected, but 
would not exceed regulatory standards and 
would not be expected to impact workers or the 
public. The impacts would be similar under any 
of the alternatives considered in this PSSC 
analysis. (Note that the nonradiological 
emtsston impacts associated with these 
construction activities would not be incurred at 
the 20 pits per year production rate, the 
Preferred Alternative.) 

5.3.5 Ecological Resources, 
Biodiversity, and Ecological 
Risk 

Impacts to ecological resources and biodiversity 
resulting from implementation of the Expanded 
Operations Alternative would be similar to that 
of the No Action Alternative, even considering 

Environmental Consequences 

the chemical emissions that exceeded GV s as 
' discussed in section 5.3.4. Ongoing LANL 

facility operation and planned actions would 
enhance current biological resources (including 
protected and sensitive species), ecological 
processes, and biodiversity. There would be a 
small habitat loss due to the expansions of pit 
manufacturing and Area G' s disposal area, as 
discussed in section 5.3. 5 .1. Impact to wetlands 
as a consequence of outfall reduction and an 
increase in effiuent discharges would be 
approximately the same as for the No Action 
Alternative. While effiuent quantities would be 
higher than No Action, the potential for 
expansion of wetlands would remain low. 

There would be an increase in the frequency of 
explosives testing associated with Expanded 
Operations. However, the noise and vibration 
associated with individual testing events would 
be the same as currently experienced, and no 
adverse impacts to animals, including 
threatened and endangered species, are 
anticipated from this increase in testing 
frequency. 

As with the No Action Alternative, Expanded 
Operations would have little potential to 
contribute substantially to soil, water, and air 
contamination. The projected slight increase in 
deposition of contaminants resulting from an 
increase in the frequency of explosives testing 
would be small relative to historical deposition 
rates. Consequently, there would not be a 
discernible change from the No Action level of 
ecological risk. Again, the continued cleanup of 
legacy contamination is expected to reduce the 
contribution of past (legacy) LANL operations 
to ecological risk. 

5.3.5.1 Project-Specific Siting and 
Construction Analyses 

The proposals to expand pit manufacturing 
operations and expand Area G' s LL W disposal 
area are integral components of expanded 
operations. These two components of expanded 
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operations involve removal and disturbance of 
habitat as a consequence of facility 
construction. 

The removal of vegetation (primarily ponderosa 
pine-Gambel oak woodland) due to the 
proposed road connecting TA-3 with TA-55 
would remove a small amount of habitat for 
small mammals and birds, and the possible 
erection of a mile-long security fence could alter 
large mammal movement along Pajarito Road. 
This habitat loss would be small, and altered 
large animal movement should not appreciably 
affect animal behavior and habitat use. 
Disturbance to wildlife utilizing adjacent habitat 
due to construction noise and activity would be 
minor and short term. Under the Preferred 
Alternative, at the 20 pits per year production 
rate, this would not be built, so these impacts 
would not be incurred. 

Both the peregrine falcon and the bald eagle 
could utilize the area proposed for the road as 
part of their overall foraging area. A 
preliminary model for Mexican spotted owl 
habitat indicates that fragmented patches of 
potential nesting/roosting habitat exists within 
0.2 mile (0.32 kilometer) of the proposed 
connector road, and the road area includes 
foraging habitat. The bald eagle is not likely to 
be adversely affected by the very small loss of 
low use foraging habitat, and the loss of less 
than 0.05 percent of foraging habitat available 
for the peregrine falcon on LANL is not likely to 
result in an adverse effect. The Mexican spotted 
owl is not likely to be adversely affected 
because of the fragmented nature of potential 
nesting/roosting habitat, current high level of 
noise and disturbance in the area, and very small 
reduction {0.06 percent) of available foraging 
habitat within LANL boundaries. Because 
these impacts are related to the road, if the road 
is not built under any of the PSSC alternatives, 
these impacts would not be incurred. (Also, 
under the Preferred Alternative at 20 pits per 
year production rate, at the road would not be 
built and these impacts would not be incurred.) 
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The phased expansion of Area G would involve 
the gradual removal of approximately 41 acres 
{16 hectares) ofpinyon-juniperwoodland. This 
removal would change or eliminate bird and 
small mammal habitat in direct proportion to the 
acreage disturbed. Because of the local and 
regional abundance ofthis community type and 
partial ground cover restoration following pit 
closure, wildlife habitat loss and disturbance 
would be small. Disturbance resulting from 
construction noise and activity would be minor 
and short term. No new impacts to large 
mammals are anticipated. Area G is part of the 
LANL-wide foraging habitat for the peregrine 
falcon and a nest site is located more than 
3 miles (4.8 kilometers) away. Implementation 
of the proposed action would not affect nesting 
habitat nor would the eventual loss of up to 
41 acres (16 hectares) (0.05 percent) of 
available foraging habitat on LANL adversely 
affect the peregrine falcon. The nature of these 
impacts would be the same for any of the PSSC 
alternatives considered, with the only difference 
being the acreage involved (volume II, part I). 

5.3.6 Human Health 

The consequences of implementation of the 
Expanded Operations Alternative on public 
health and worker health are presented below. 
As discussed in section 5 .I. 6 and in volume III 
(appendix G, section G.l), "risk," as used in the 
SWEIS human health analysis, refers to the 
probability of toxic or cancer mortality under 
the specific exposure scenarios analyzed. 

5.3.6.1 Public Health 

The consequences of continued operations of 
LANL on public health under the Expanded 
Operations Alternative are presented below for 
the same topics discussed in section 5.2.6.1. 



Regional Consequences of Airborne 
Radioactivity Inhalation and Immersion 

The LANL MEl was estimated to be 2,625 feet 
(approximately SOO meters) north-northeast of 
LANSCE (TA-53). This location is within the 
LANL reservation, and the dose to the MEl at 
this location is 5.44 millirem per year 
(section 5.3.4.2), corresponding to a 72-year 
lifetime dose of 390 millirem. This location 
borders the Los Alamos townsite and is a 
consexvative estimate for a MEl from LANL 
emissions. The background total effective dose 
equivalent (TEDE) dose in the Los Alamos area 
is estimated to be 360 millirem per year 
(section4.6.1.1); thus, the dose to the MEl is 
1.5 percent of the background dose. 

Table 5.3.6.1-1 summarizes the LANL MEl 
dose and presents the corresponding risk of 
excess LCF to the MEl These risks are 
presented on a lifetime basis, assuming that the 
LANL MEl received the estimated dose of 
5.44 millirem each year for a 72-year life. The 
excess LCF risk was estimated to be 0. 0002 over 
a lifetime. 

The isodose maps showing both the estimated 
dose near LANL and within a 50-mile 
(SO-kilometer) radius of LANL are given in 
Figures 5.3.4.2-1 and 5.3.4.2-2. The 
population dose within the 50-mile 
(SO-kilometer) radius is also given in 
Table 5.3.6.1-1, estimated to be 33.1 person
rem per year. As reflected in the table, the 
annual operations excess LCF risk was 
estimated to be about 0.017. 

Environmental Consequences 

In the Expanded Operations Alternative, there 
are 11 facilities with FS MEis receiving a dose 
that would exceed 1 millirem per year 
(volume III, appendix B): 

• LANSCE, 5.44 millirem per year to the FS 
MEl 

• HE Testing Sites (TA-15 and TA-36), 4.99 
millirem 

• Pajarito Site (TA-1S), 4.39 millirem 
• Radiochemistry Laboratory (TA-4S). 3.67 

millirem 
• Plutonium Facility (TA-55), 3.67 millirem 
• TSTA and TSFF (TA-21), 2.55 millirem 
• Area G (at LANL boundary), 1. S1 millirem 
• CMR Building, 1.32 millirem 
• Sigma, 1.32 millirem 
• Area G (at White Rock), 1.07 millirem 
• Machine Shop, 1.02 millirem 

External Radiation: Two Special Cases 

As discussed in section 5.2.6.1, one contribution 
to public dose results from jogging or hiking for 
96 hours on the access road north ofTA-21 and 
is attributable to cesium-137 known to be on the 
ground within the T A. The MEl dose is not 
expected to change under the Expanded 
Operations Alternative from that estimated 
under the No Action Alternative (an EDE of 
2.9 millirem per year and an excess LCF risk of 
about 1.4 x 10-6 per year). 

Another contribution to public dose, as 
discussed in section 5.2.6.1, would result from 
TA-1S "road-open" operations. At the 
95 percent confidence level, six exposures per 

TABLE 5.3.6.1-l.-Estimated Public Health Consequences for LANL MEl and the Population 
Within a 50-Mile (SO-Kilometer) Radius ofLANLfor the Expanded Operations Alternative 

PARAMETER LANL HYPOTHETICAL MEl 
50-MILE (SO-KILOMETER) 

RADIUS POPULATION 

Dose 5.44 millirem/year 33.09 person-rem/year 

ExcessLCF 0.000196/lifetime (72 year) 0.0 17/year of operations 
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TABLE 5.3.6.1-2.-Radiation Doses and 
Excess LCF Risks Estimated to the Public at 
tops During Transportation of Materials and 

Wastes from LANL Under the 
Expanded Operations Alternative 

PERSON-REM EXCESS 
ROUTE SEGMENT PER YEAR LCFRISK 

(AT STOPS) PER YEAR 

LANL to U.S. 84/285 4.0 0.0020 

u.s. 84/285 42 0.0021 

Radiological Consequences 

Ionizing Radiation Consequences. 
Table 5.3.6.2-1 summarizes the projected doses 
and associated excess LCF risks from 
implementation of the Expanded Operations 
Alternative. 

The collective worker dose under the Expanded 
Operations Alternative is conseiVatively 
projected to be approximately four times that 
measured in 1993 to 1995. In terms of the 
average non-zero dose to an individual worker, 
the Expanded Operations Alternative is 
expected to result in 0.24 rem per year for 
Expanded Operations Alternative, as compared 
with 0.097 rem per year, 1993 to 1995. The 
estimated lifetime excess LCF risk is 0.000096 
per year of operation. 

Of the total worker radiation dose under this 
alternative (833 person-rem per year), about 
220 person-rem per year is associated with pit 

production activities, regardless of the PSSC 
alternative selected. (This is an increase of 
about 150 person-rem per year over the 
exposures for such activities under the No 
Action Alternative.) Under the Preferred 
Alternative, at the 20 pits per year rate, the pit 
production contribution would be about 
90 person-rem per year, and the total worker 
exposure would be about 704 person-rem per 
year (with a corresponding 15 percent decrease 
in the estimated excess LCF risk). 

Nonionizing Radiation. It is expected that 
there will continue to be negligible effects to 
LANL worker health from noniomzmg 
radiation sources, including ultraviolet sources, 
infrared radiation from instrumentation and 
welding, lasers, magnetic and electromagnetic 
fields, and microwaves (including the large 
station at TA-49). (Also see volume III, 
appendix D, section D.2.2 for evaluation used to 
estimate nonionizing radiation from LANL 
operations to humans and wildlife and section 
D.4, for estimated results.) 

Chemical Exposure Consequences 

It is anticipated that there will continue to be a 
few exposures annually, particularly exposures 
to: 

• Airborne asbestos 
• Lead paint particulates 
• Crystalline silica 
• Fuming perchloric acid, hydrofluoric acid 
• Skin contact with acids or alkalis 

TABLE 5.3.6.2-l.-Annual Worker Doses and Associated Lifetime Excess LCF Risks Under the 
Expanded Operations Alternative 

LANL Collective Worker Dose (person-rem/year) 833 

Estimated Excess LCF Risk (across the worker population) per year of operation 0.33 

Average Non-Zero Worker Dose (rem/year) 0.24 

Estimated Excess LCF Risk (average worker> 0 dose) 0.000096 
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Under the Expanded Operations Alternative, it 
is expected that there will be a worker 
population of approximately 11,000 
individuals, approximately 22 percent higher 
than index period employment levels. For the 
purposes of the SWEIS, it is assumed that there 
is negligible additional benefit of the chemical 
hygiene program at LANL over the period 
analyzed, and that the rate of chemical 
exposures continues at the index period rates. 
Therefore, it is expected that reportable 
chemical exposures from continued operations 
would increase over the next 10 to 15 years to a 
total of two to five reportable chemical 
exposures per year. 

Beryllium Processing Consequences. It is 
anticipated that beryllium operations under the 
Expanded Operations Alternative would be 50 
to 60 percent higher than in the No Action 
Alternative. However, it is not anticipated that 
consequences to workers would be measurable , 
that is, no sensitization to beryllium would be 
detected using the LANL IH monitoring 
program. 

Physical Safety Hazards 

Table 5.3.6.2-2 compares the projected 
reportable accidents and injuries estimated for 
normal operations occurring under the 
Expanded Operations Alternative and that 
experienced during the index period. The 
Expanded Operations Alternative is expected to 
result in an increase in reportable cases due to 
increases in worker population. These incidents 
are considered within the consequences of 
normal operations of LANL because of the 
relatively higher frequency of occurrence than 
major accidents (section 5.3.11). These results 
assume that the aggressive Health and Safety 
Program underway at LANL does not achieve 
any additional reduction in reportable cases. 

The consequences of these accidents and 
injuries are expected to be similar to those 
experienced in the past, and typically are those 

Environmental Consequences 

TABLE 5.3.6.2-2.-Projected Annual 
Reportable Accidents and Injuries for the 

Expanded Operations Alternative Compared 
with the Index Period 

PARAMETER PARAMETER 
ESTIMATED VALUE AND UNITS 

Projected Worker Approximately 11,000 
Population 

Projected Reportable 507/year 
Accidents and Injuries 

Change from Index (1993 +21% 
to 1996) 

associated with health response and recovery 
from acute trauma. Therefore the , 
consequences include physical pain and 
therapy/treatment for recovery such as those 
associated with bone setting, shoulder 
dislocation reset, and subsequent physical 
therapy. Some injuries may also result in 
continuing consequences to the worker that 
could affect productivity or lifestyle, such as 
motor skill loss due to nerve damage or 
cardiovascular debilitation resulting from 
electrical shock or electrocution. 

Project-Specific Siting and Construction 
Analyses 

As discussed in volume II, parts I and II, 
workers involved in the construction activities 
associated with the expansion of the LL W 
disposal area and the enhancement of pit 
manufacturing operations would be exposed to 
risks typical of construction activities (e.g., back 
injuries, being crushed beneath heavy 
equipment, electrical hazards, etc.). These risks 
are mitigated by administrative controls and 
personal protective equipment, as needed. 
These risks are essentially the same under each 
of the alternatives considered in these PSSC 
analyses. 

As discussed in volume II, part II, workers 
involved m the construction activities 
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associated with the enhancement of pit 
manufacturing operations would receive about 
45 person-rem due to radiation exposures 
associated with work inside TA-55, PF-4, and 
another 1.2 person-rem due to radiation 
exposures associated with work inside the CMR 
Building under the PSSC "CMR Building Use" 
Alternative. This means that 0.018 total excess 
LCFs (out of the entire construction workforce 
for the period of construction activity) would be 
expected due to the construction activity in 
these facilities. These impacts would not be 
expected for the other PSSC alternatives 
because they do not involve construction within 
operating nuclear facilities. Under the Preferred 
Alternative, equipment installation associated 
with establishing pit production at the 20 pits 
per year level would result in a small fraction of 
the exposure described above. 

5.3.7 Environmental Justice 

As indicated in sections 5.3.1 and 5.3.2, no 
substantive adverse impacts to land resources or 
geology and soils are anticipated for the 
continued operation of LANL under the 
Expanded Operations Alternative. Thus, no 
disproportionately high and adverse impacts to 
minority or low-income communities are 
anticipated for these impact areas. The potential 
impacts to surface and groundwater and 
ecological resources associated with the 
Expanded Operations Alternative would affect 
all communities in the area equally. (See 
sections 5.3.3 and 5.3.5 for additional 
information on the potential for impacts to these 
resources.) Thus, no disproportionately high or 
adverse impacts to minority or low-income 
communities are anticipated to be associated 
with these resource areas. 

Figure 5.3.7-1 reflects the dose from 
radiological air emissions within 50 miles 
(80 kilometers) of LANL under the Expanded 
Operations Alternative. As discussed in 
section 5.2.7, impacts due to air emissions are 
equal to or lower in the sectors with substantial 
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minority and/or low-income populations than 
they are in sectors 1-3 and 6-16, and such 
impacts are not disproportionately high or 
adverse with respect to the minority or low
income populations. (See section 5.3.4 
regarding the impacts anticipated for air 
emissions under the Expanded Operations 
Alternative.) 

The air pathway is one example of the analysis 
of potential human health impacts. As 
presented in section 5.3 .6, there is minimal 
potential for LANL operations to adversely 
affect human health for off-site residents or 
recreational users in the area around LANL 
under the Expanded Operations Alternative. 
Similarly, the special pathways have little 
potential to impact human health under this 
alternative. Thus, the Expanded Operations 
Alternative would not present 
disproportionately high or adverse impacts to 
human health in minority or low-income 
communities (section 5.3.6.1). 

As shown in section 5.3.10, impacts from 
on-site transportation and from LANL to U.S. 
84/285 are estimated to be 0.0020 excess LCFs 
per year from incident-free transportation and 
0.082 deaths and injuries per year from 
transportation accidents. Impacts from 
transportation on route segments that pass 
through minority or low-income communities 
(particularly the segment from U.S. 84/285 to 
I-25) are estimated to be 0.0021 excess LCFs 
per year from incident-free transportation and 
0.18 deaths and injuries per year from 
transportation accidents. Therefore, no high 
and adverse impact is expected to either a 
member of the general public or to a member of 
a minority or low-income population due to 
transportation in the vicinity of LANL 
transportation routes. 

As noted in volume II of the SWEIS, none of the 
alternatives for the Expansion of Area G (part I 
of volume II) or for the Enhancement of Pit 
Manufacturing Operations (part II of volume II) 
would be expected to have high and adverse 
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health or environmental effects to any 
populations. Thus, no environmental justice 
impacts are projected for siting and construction 
activities under this alternative. This would be 
true for any ofthePSSC alternatives considered. 

5.3.8 Cultural Resources 

Impacts to prehistoric resources, historic 
resources, and TCPs are summarized in 
Table 5.3.8-1 and are discussed below. Note 
that any construction impacts associated with 
construction of the road between TA-55 and 
TA-3 (associated with pit production activities) 
would not be incurred at the 20 pits per year 
production rate, the Preferred Alternative. 

5.3.8.1 Prehistoric Resources 

Impacts to prehistoric resources as a 
consequence of implementing the Expanded 
Operations Alternative would be similar to 
those resulting from the No Action Alternative, 
with the only differences in operational impacts 
being due to frequency or intensity (e.g., 
increased radiological air emissions) of the 
impacts. However, the Expanded Operations 
Alternative also includes construction measures 
associated with the Expansion of Area G LL W 
Disposal Area that could potentially impact 15 
prehistoric sites located at Zones 4 and 6 that 
have been determined eligible for inclusion 
in the NRHP. The other construction action 
included in the Expanded Operations 
Alternative, Enhancement of Pit Manufacturing 
Operations, includes construction that is in close 
proximity to one NRHP-eligible archaeological 
site and one historic site that is ineligible for the 
NRHP but would not affect these sites. 

A data recovery plan has been prepared for the 
eight sites at Zone 4 and accepted by the SHPO. 
Consultation would have to be accomplished 
with the four Accord Pueblos, as well as any 
culturally affiliated or interested Pueblos. An 
accompanying data recovery plan would be 
prepared for the remaining seven sites at Zone 6. 
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The recovery plan would include concerns 
resulting from consultation with the Accord 
Pueblos as well as any other Native American or 
Hispanic community with identified TCP and 
Native American Graves Protection and 
RepatriationAct(NAGPRA) (25 U.S.C. §3001) 
concerns. The New Mexico SHPO would 
review the data recovery plan for Zone 6 prior to 
implementation of any mitigation measures and 
would be requested to concur in a determination 
of no adverse effect before the start of project 
construction. 

Should any historic resources (i.e., prehistoric, 
historic, and TCPs) be inadvertently discovered 
during the expansion of Area G, construction 
activities in the immediate vicinity of the 
property would cease until their significance 
and ultimate disposition is determined in 
consultation with the New Mexico SHPO, 
Indian tribes with the closest known cultural 
affiliation, and the Advisory Council on 
Historic Preservation. For purposes of 
compliance with Section 3(d) of the NAGPRA, 
inadvertent discovery of human remains and 
funerary objects (associated and unassociated), 
would result in the cessation of construction 
activities, protection of the discovered items, 
notice of the discovery sent to the Indian tribes 
with the closest known cultural affiliation, and 
direction asked for treatment and disposition of 
the human remains or funerary objects. The 
30-day delay period following official 
certification that notification of the accidental 
discovery has been received by the agency or 
tribe would be followed. 

An increase in the frequency of explosives 
testing under the Expanded Operations 
Alternative would correspondingly increase the 
potential for shrapnel impacts to those sites that 
are vulnerable. Similarly, a higher frequency of 
testing could accelerate vibration damage to 
susceptible sites. There would not be an 
increase in the magnitude of explosive tests with 
the Expanded Operations Alternative. As with 
the No Action Alternative, no impacts to 
resources at BNM are expected due to 
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TABLE 5.3.8-1.-Projected Impacts to Prehistoric Resources, Historic Resources, and Traditional Cultural Properties Under the 
Expanded Operations Alternative 

- - ----- --· --

ERODED CAVATE TRAILS/ 
NUCLEAR TRADITIONAL CULTURAL PROPERTIES (fCP) 

PUEBLOS! PUEBLOS! STEPS! 
u.s. ENERGY ERA 

ACTION TYPE 
PUEBLO 

RUBBLE! ROCK ART! STONE 
TERRITORIAL! (1943-1989) ARTISAN CEREMONiAL AND STRUCTURES 

ARTIFACT SHELTERS! ARRANGE-
HOMESTEAD BUiLDINGS, NATURAL ETHNOBOT ANlCAL MATERiAL SUBSISTENCE 

ARCHAEOLOGICAL 
SCATTER OVERHANGS MENTS 

SITES DISTRiCTS, FEATURES GATHERiNG SITES GATHERING FEATURES 
AND SITES) SITES 

SITES 

New construction 15 National Register eligible sites affected. It is anticipated that a Negligible (Policy and procedures in Consultation with four Accord Pueblos to identifY and mitigate any potential adverse effects, including 
(buildings, determination of no adverse effect would be achieved based on a place to avoid or minimize impacts) human remains and funerary objects. 
facilities, etc.) data recovery plan which would be developed in consultation with 

the NM SHPO, ACHP, and four Accord Pueblos. Procedures in 
place to address historic properties inadvertently discovered during 
construction 

Modifications in Same as the No Action Alternative 
facility layout 
(roads, parking 

I lots, pits) 

Modification of Same as the No Action Alternative 
I existing buildings 

(changing 
building function) 

Change in Same as the No Action Alternative 
hydrology 
(surface and 
groundwater 
quality and 
quantity; erosion 
and siltation rates) 

Explosives Similar to the No Action Alternative. The increased frequency of explosive testing could mean accelerated damage to resources. 
impacts (shrapnel 
scatter) 

Explosives Similar to the No Action Alternative. The increased frequency of explosive testing could mean accelerated damage to resources. 
impacts 
(vibration) 

Explosives (noise) None (Same as No Action Alternative.) Similar to the No Action Alternative. The increased frequency of explosive testing could mean 
accelerated damage to resources. 

Hazardous Similar to the No Action Alternative. The increased emissions could increase potential for adverse effects. Similar to the No Action Alternative. The increased emissions could increase potential for adverse 
material effects. 
(nonradiological) 

Radiation hazards Similar to the No Action Alternative. The increased emissions could increase potential for adverse effects. Similar to the No Action Alternative. The increased emissions could increase potential for adverse 
effects. 

Security (fencing, Same as the No Action Alternative 
lighting, 
monitoring) 
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TABLE 5.3.9.1-2.--Summary of Total Tri-County Employment, Salaries, Business Activity, and 
Population Changes Under the Expanded Operations Alternative 

TRI- TRI- TOTAL 
TOTALTRI-

PRIMARY SECONDARY 
TOTALTRI- COUNTY COUNTY TRI- COUNTY 

CHANGE CHANGE 
COUNTY PRIMARY SECONDARY COUNTY 

POPULATION 
CHANGE WORKER WORKER WORKER CHAN GEe 

CHANGE• CHANGEb CHANGE 

Employment! 1,665 2,847 4,512 1,332 854 2,186 4,230 
Population (+2.5%) 

Personal $88 million $84 million $172million 
Incomes (<+1%) 

Annual $7 million $13 million $20 million 
Business (<+1%) 
Activity 

Note: Percentages in parentheses are the percentage change that the number represents. These are provided for total population 
change, total personal income change, and total annual business activity change. 

a This is the number of direct workers moving to the Tri-County area, assuming that 80 percent of new LANL employees are from 
outside this area. 

b This is the number of secondary workers moving to the Tri-County area, assuming that 30 percent of secondary employment is 
from outside this area. 

c This is the total population increase in the Tri-County area, assuming that, on average, each worker moving to the area increases 
the population by 1.935. 

inventory of finished lots and parcels, have 
access to adequate mortgage capital, and have 
sufficient entrepreneurial developer talent to 
absorb the demand. 

Construction 

Table 5.3.9.1-3 contains the results of the 
analysis of construction spending, labor 
salaries, and labor employment for the period 
fiscal year 1997 through fiscal year 2006. To 
some extent, construction under this alternative 
would draw workers already present in the Tri
County area who have historically worked from 
job to job in the region. To the extent that the 
Expanded Operations Alternative adds 
construction workers to the Tri-County area, 
this would be a seasonal occurrence. Thus, 
these construction activities are expected to 
only marginally affect general business activity, 
personal income levels, and employment levels. 
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TABLE 5.3.9.1-3.-Construction Spending, 
Labor Salaries, and Labor Employment 

Numbers Under the Expanded Operations 
Alternative (Fiscal Year 1997 Through 2006) 

YEAR 
CONTRACT LABOR 

EMPLOYEES 
$M $M 

1997 63 15 432 

1998 187 45 1,282 

1999 224 54 1,536 

2000 251 60 1,721 

2001 264 63 1,810 

2002 215 52 1,474 

2003 216 52 1,481 

2004 139 33 953 

2005 109 26 747 

2006 108 26 741 

$M =dollars given in millions 
Source: (DOC 1996,PC 1997a,andPC 1997b) 



Local Government Finance 

Under this alternative, the Tri-County annual 
gross receipts tax yields would be expected to 
increase by $3.7 million. This increase would 
be matched by increases in service levels 
adequate to meet public demand. 

Services 

Annual school enrollment in the Tri-County 
area would be expected to increase by 719 
students. Additional annual funding assistance 
of about $2.88 million from the State of New 
Mexico would be required for school operations 
because of these enrollment increases. 

In Los Alamos, the school district can absorb 
the anticipated new enrollment levels. This 
school district has excess capacity because of its 
discretionary policy of accepting out-of-district 
students who are the children of LANL 
employees and subcontractors. In Rio Arriba 
County and the cities of Espanola and Santa Fe, 
adequate classroom capacity exists because of 
recent school construction projects. 

The demand for police, fire, and other municipal 
services would be expected to increase in 
proportion to the increase in gross receipts tax 
yields, as discussed above. However, any 
changes in local government services tend to be 
inelastic in the short term and typically are 
responsive only after the completion of at least 
one full budget cycle. 

5.3.9.2 Infrastructure Impacts 

Annual electricity use projected under the 
Expanded Operations Alternative is a total of 

I 782 gigawatt-hours, 437 gigawatt-hours for 
LANSCE and 345 gigawatt-hours for the rest of 
LANL. The peak electrical demand is projected 

I to be 113 megawatts, 63 megawatts 
for LANSCE and 50 megawatts for the rest of 

Environmental Consequences 

LANL 1. The existing supply of electricity to the 
Los Alamos area is not sufficient year-round to 
meet the projected electrical peak demand for 
LANL operations under this alternative; thus, 
periods of brownouts are anticipated unless 
measures are taken to increase the supply of 
electricity to the area. (Sections 1.6.3.1 and 
4.9.2 discuss ongoing efforts to increase 
electrical power supply to this area.) This 
situation is exacerbated by the additional 
electrical demand for BNM and the 
communities of Los Alamos and White Rock. 
(While these organizations did not provide use 
projections, their historical usage is reflected in 
section 4.9.2 of chapter 4.) 

Natural gas use is projected to be 
1,840,000 decatherms annually, the same as 
projected under the No Action Alternative. 
Although electrical demand may increase 
natural gas demand for the generation of 
electricity at TA-3, demand should continue to 
be dominated by heating requirements and is not 
expected to exceed this projection. 

Water use projected under the Expanded 
Operations Alternative is a total of 759 million 
gallons (2.9 billion liters) per year, 265 million 
gallons (1 billion liters) per year for LANSCE, 
and 494 million gallons (1.9 million liters) per 
year for the rest of LANL. This is well within 
DOE water rights, about 1,806 million gallons 
(6.8 million liters) per year; however, this water 
right also provides for water used by Los 
Alamos County and BNM. Based on existing 
information regarding non-LANL water use, the 
water demands of this community can be met 
within the existing water rights. (Water demand 
is also discussed in section 5.3.3.) The peak 
water requirements are the same as identified 
under the No Action Alternative. 

l. These values include the proposed SCC Project annual 
electricity and peak electrical demand for a 50-TeraOp 
operation and are reflected in all the alternatives. The SCC 
project was as an interim action to the SWEIS. 
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These impacts have a minimal contribution 
from pit production activities. Thus, these 
impacts would not be substantially different 
regardless of which PSSC alternative is selected 
(nor would they be substantially different for pit 
production at the 20 pits per year rate, the 
Preferred Alternative). 

5.3.9.3 Waste Management 

The annual and I 0-year total generation 
projections for radioactive and hazardous waste 
are reflected in Table 5.3.9.3-1. Radioactive 
liquid waste is not projected by facility because 
measurements of individual contributions are 
not made for all facilities. The total amount of 
radioactive liquid waste projected for receipt at 
TA-50 is_ million gallons (35 million liters) 
per year for this alternative. These projections 
include waste from key facilities, all other 
LANL facilities, waste management facilities, 
the ER Project, and construction activities. In 
addition to the volumes reflected in 

1 Table 5.3.9.3-1, the "CMR Building Use" 
Alternative, discussed in the PSSC Analysis for 

1 Enhancement of Plutonium Pit Manufacturing 
Operations (volume IT, part II), would generate 
an additional 427 cubic meters (559 cubic 
yards) of TRU waste, 288 cubic meters 
(377 cubic yards) of TRU mixed waste, 
1,193 cubic meters (1,560 cubic yards) ofLLW, 
and 31 cubic meters (41 cubic yards) of low
level radioactive mixed waste (LLMW) waste 
during construction activity. Neither of the 
other alternatives discussed in this PSSC are 
expected to generate any radioactive waste. 
(Under the Preferred Alternative, at the 20 pits 
per year rate, a fraction of the waste generation 
projected for the PSSC "CMR Building Use" 
Alternative would be incurred; this is a small 
portion of the totals generated for each of these 
waste types, so impacts would not be 
substantially different for construction to 
achieve this lower rate.) The PSSC analysis for 
the expansion of Area G (volume II, part I) 
reflects that no radioactive waste generation is 
expected under any of the alternatives analyzed. 
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Pit production operations contribute little to 
waste generation, with the exception of TRU 
waste generation (which would increase by 
about 3,535 cubic feet [100 cubic meters] per 
year). Under the Preferred Alternative, at the 
20 pits per year rate, this increase would be 
about 530 cubic feet (15 cubic meters) per year. 

Under this alternative, LL W would be treated 
and disposed of on the site in an expanded 
Area G (see volume II, part I). As discussed for 
the No Action Alternative, much ofLANL TRU 
and chemical waste would be treated and 
shipped off site for disposal; nondefense TRU 
waste from other sites would be stored at LANL 
pending the development of disposal options. 
As with the No Action Alternative, LANL is 
capable of meeting applicable waste acceptance 
criteria, and off-site disposal capacities are 
much greater than LANL's waste volumes. 

5.3.9.4 Contaminated Space 

The activities reflected in the Expanded 
Operations Alternative are projected to increase 
the total contaminated space at LANL by 
73,000 square feet (6,782 square meters) over 
the next I 0 years, as compared to the baseline 
established for the SWEIS as of May 1996 
(chapter 4, section 4.9). The majority of this 
increase is due to implementation of actions that 
have already been reviewed under NEPA, but 
which had not been implemented at the time the 
baseline was established, as discussed in the No 
Action Alternative (section 5.2.9). Additional 
construction and operations in LANSCE 
(TA-53) and the Machine Shops (TA-3) result 
in an additional 5,000 square feet (460 square 
meters) in each of these facilities under this 
alternative. 

Selection of either the Brownfield or TA-55 
add-on alternatives from the PSSC Analysis of 
the Enhancement of Plutonium Pit 
Manufacturing (volume II, part II) would result 
in an additional 15,300 square feet 
(1,420 square meters) of contaminated space. 
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TABLE 5.3.9.3-l.-ProjectedAnnual and 10-Year Total Waste Generation Under the Expanded Operations Alternatiwf 
--- ---···- - -- - --- -------

CHEMICAL LOW LEVEL MIXED LOW LEVEL TRANSURANIC 
MIXED 

WASTEb WASTE WASTE WASTE 
TRANSURANIC 

TECHNICAL (kilograms) (cubic meters) (cubic meters) (cubic meters) 
WASTE 

FACILITY 
AREAS (cubic meters) 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE 

Plutonium Facility Complex TA-55 8,340 83,400 740 7,400 13 130 310 3,100 102 1,020 

Tritium Facilitiesc TA-16& 1,700 17,000 480 4,800 3 30 NA NA NA NA 
TA-21 

Chemistry and Metallurgy TA-3 11,200 112,000 1,860 18,600 19.6 196 46.6 466 20.4 204 
Research Buildingd 

Paj arito Site TA-18 4,000 40,000 145 1,450 1.5 15 NA NA NA NA 

Sigma Complex TA-3 10,000 100,000 960 9,600 4 40 NA NA NA NA 

Materials Science Laboratory TA-3 600 6,000 0 0 0 0 NA NA NA NA 

Target Fabrication Facility TA-35 3,800 38,000 10 100 0.4 4 NA NA NA NA 

Machine Shops TA-3 474,000 4.74 X 106 606 6,060 0 0 NA NA NA NA 

1 
High Explosives Processing TA-8, 9, 11, 16, 13,000 130,000 16 160 0.2 2 NA NA NA NA 

i Facilities 28&37 

High Explosives Testing TA-14, 15, 36, 35,300 353,000 940 9,400 0.9 9 0.2 2 NA NA 
Facilities 39,40 

Los Alamos Neutron Science TA-53 16,600 166,600 1,085 10,850 I 10 NA NA NA NA 
Centerc 

Health Research Laboratoryf TA-43 13,280 132,800 34 340 3.4 34 NA NA NA NA 

Radiochemistry Laboratory TA-48 3,300 33,000 270 2,700 3.8 38 NA NA NA NA 

Radioactive Liquid Waste TA-50& 2,200 22,000 160 1,600 0 0 30 300 0 0 
Treatment Facilityg TA-21 

Waste Treatment, Storage, and TA-54& 920 9,200 174 1,740 4 40 27 270 0 0 
Disposal Facilitiesg TA-50 

Non-Key Facilities 651,000 6.5} X 106 520 5,200 30 300 0 0 0 0 

ER Projecft 2 X }06 2 X J07 4,257 42,570 548 5,480 11 110 0 0 

Grand Totali 3.2493 X 3.2493 X 12,240 122,400 633 6,330 425 4,250 122 1,220 
106 107 
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TABLE 5.3.9.3-1.-ProjectedAnnual and 10-Year Total Waste Generation Under the Expanded Operations Alternative0 -Continued 

NA indicates that this facility does not routinely generate these types of waste. 
a Radioactive liquid waste generation is not projected by facility (see text in section 5.3.9.3). 
b The chemical waste numbers reflect waste that exhibits a hazardous characteristic (ignitability, corrosivity, reactivity, or toxicity), is listed as a hazardous waste by EPA, is a mixture 

of listed hazardous waste and solid waste, or is a secondary waste associated with the treatment, storage, or disposal of a hazardous waste. This includes waste that is subject to 
regulation under RCRA, as well as PCB waste and asbestos waste regulated under the Toxic Substance Control Act. This waste category also includes biomedical waste. 

c These projections include 141,000 ft3 (4,000 m3) ofLLW due to backlogged waste. 
d These LLW projections include 141,000 W (4,000 m3) ofLLW generation anticipated due to the CMR Building Upgrades, Phase ll. 
c These projections include 228,000 ft3 ( 6,450 m3) ofLLW due to the construction ofthe new Long-Pulse Spallation Source Facility and 86,000 W (2,450 m3) ofLLW due to 

upgrades to Areas AS and A6, as well as reduced operational waste generation during these construction activities. 
fThese projections include 22,000 lbs (10,000 kg) of chemical waste, 550 lbs (250 kg) of biomedical waste (a special form of chemical waste), 1,560 W (44m3) ofLLW, and 850 ft3 

(24m3) ofLLMW associated with ongoing efforts to remove obsolete and contaminated equipment. 
g These facilities provide for storage, treatment, and disposal of waste generated throughout LANL. These activities generate secondary waste, the quantities of which are reflected in 

this table for these facilities. 
h The ER Project is projected to generate 390 ft3 (11 m3) per year of TRU and mixed TRU waste together. All of this waste is presented under the TRU waste columns. 
i Grand totals have been rounded. 
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The "CMR Building Use" Alternative from that 
PSSC Analysis, utilizes existing unused space 
in the CMR Building, would use existing 
nuclear space, and thus would not incrementally 
increase the contaminated space at LANL 
facilities. 

Although not considered "contaminated space" 
for the purposes of this SWEIS, selection of the 
PSSC Preferred Alternative (expansion of 
Area G into Zones 4 and 6) would result in 
disposal of LL W in up to 41 acres ( 17 hectares) 
of land not previously used for disposal. 
Selection of the North site alternative or the 
TA-67 alternative would result in disposal of 
LLW in 49 acres (20 hectares) or 50 acres 
(21 hectares), respectively, of land not 
previously used for disposal. 

5.3.10 Transportation 

The transportation impacts projected for the 
Expanded Operations Alternative are 
summarized in this section. On-site and off-site 
shipments under this alternative are greater than 
these under the No Action Alternative (with the 
exception that noLL W is shipped off the site for 
disposal). More detailed information regarding 
these shipments and the impacts is included in 
volume III, appendix F. 

5.3.10.1 Vehicle-Related Risks 

Truck Emissions in Urban Areas 

For the Expanded Operations Alternative, the 
projected impact from vehicle emissions is 
0.066 excess LCF over a lifetime of operation 
per year. Use of the Santa Fe Relief Route 
would have a very small effect on this risk (it 
would change to 0.064 excess LCF per year). 
The only difference is that the Santa Fe Relief 
Route would have 1.2 miles (2 kilometers) less 
of urban highway mileage. Approximately 
65 percent of excess LCFs are due to radioactive 
material shipments and 35 percent are due to 
hazardous chemical shipments. 

Environmental Consequences 

Truck Accident Injuries and Fatalities 

The impacts projected for the Expanded 
Operations Alternative are presented in 
Table 5.3.10.1-1. (Additional information is 
provided in appendix F, section F.6.3.) Use of 
the Santa Fe ReliefRoute would reduce the risks 
of accidents, injuries, and fatalities by almost 
one-half of those indicated for the segment from 
U.S. 84/285 to I-25 due to the assumption that 
the accident rate on the Santa Fe Relief Route 
would be much lower than for the route through 
Santa Fe. Use of the Santa Fe Relief Route 
would not substantially change the risks of 
accidents, injuries, and fatalities on the 
remainder of the New Mexico segment, as 
compared to the risks reflected for this segment 
in Table 5.3.10.1-1. Approximately 65 percent 
of the impacts are due to radioactive material 
shipments and 35 percent are due to hazardous 
chemical shipments. Again, all shipments are 
assumed to result in a return by an empty truck. 

5.3.10.2 Cargo-Related Risks 

Incident-Free Radiation Exposure 

The incident-free radiation exposure impacts 
projected for the off-site shipments under the 
Expanded Operations Alternative are presented 
in Table 5.3.10.2-1; as noted in 
section 5 .2.1 0 .2, the total is the dose throughout 
the U.S., and is dominated by the segments 
outside ofNew Mexico. The aircraft segment is 
for overnight carrier service; the truck segment 
to and from the airport is included in the truck 
results. In general, use of the Santa Fe Relief 
Route would result in only small changes in this 
type of impact. Truck crew doses and 
nonoccupational doses for people at rest stops 
would increase due to the increased length of the 
Santa Fe Relief Route for north-bound 
shipments carrying the radioactive material. 
Nonoccupational doses for people sharing the 
road would decrease due to the lower traffic 
density projected for the relief route. 
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TABLE 5.3.10.1-1.-Truck Accident Injuries and Fatalities Projected for LANL Shipments Under 
the Expanded Operations Alternative 

NUMBER OF NUMBER OF NUMBER OF 
ROUTE SEGMENT ACCIDENTS PER INJURIES PER FATALITIES PER 

YEAR YEAR YEAR 

On Site 0.033 0.007 0.00033 

LANL to U.S. 84/285 0.34 0.071 0.0034 

U.S. 84/285 to 1-25 0.82 0.18 0.0082 

Remainder of New Mexico 1.4 1.3 0.15 

Outside New Mexico 6.4 6.0 0.62 

Total 9.0 7.6 0.78 

TABLE 5.3.1 0.2-1.-lncident-Free Population Dose and Lifetime Excess LCFs for Off-Site 
Shipments per Year of Operation Under the Expanded Operations Alternative 

1RUCKORAm NONOCCUPATIONAL 

CREW ALONG ROUTE SHARING ROUTE STOPS ROUTE 
SEGMENT excess excess excess excess 

person-
LCF/ 

person-
LCF/ 

person-
LCF/ 

person-
LCF/ 

rem/year 
year 

rem/year 
year 

rem/year 
year 

rem/year 
year 

LANL to U.S. 84/285 7.4 0.003 0.04 0.00002 0.65 0.00032 4.0 0.002 

U.S. 84/285 to 1-25 10 0.004 0.49 0.00024 4.6 0.0023 4.2 0.0021 

Remainder of New 55 0.022 0.12 0.000062 2.1 0.001 30 0.015 
Mexico 

Outside New Mexico 510 0.2 3.5 0.0018 30 0.015 230 0.12 

Aircraft 2.4 0.0012 NA NA NA NA NA NA 

Total 580 0.23 4.2 0.0021 37 0.019 270 0.14 

NA =Not applicable 
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MEl dose occurs between LANL and 1-25 and 
is 0.00038 rem per year of operation. 

Driver Doses from On-Site Shipments of 
Radioactive Materials 

The projected collective radiation dose for 
LANL drivers under the Expanded Operations 
Alternative is 10.292 person-rem. This 
collective dose would be expected to result in 
0.00412 excess LCFs over a lifetime per year of 
operation among these drivers. 

The average individual driver dose is projected 
to be 0.429 rem per year, which is well below 
the DOE radiation protection limit of 5 rem per 
year. 

Transportation Accidents 

The following discussion addresses the 
potential impacts of accidents leading to the 
release of either radioactive or hazardous 
material being transported in support of LANL 
operations under the Expanded Operations 

Environmental Consequences 

Alternative. Results are given for both off-site 
and on-site shipments. 

Off-Site Radioactive Materials Shipments 

The MEl doses calculated with RADTRAN do 
not vary by alternative and are given in 
Table 5.2.10.2-2. The population dose and 
corresponding lifetime excess LCF per year of 
operation for these shipments are presented in 
Table 5.3.10.2-2 for these accidents. ADROIT 
results separated into frequency and 
consequence components are not readily 
available. The product, MEl dose risk, can be 
presented in terms of excess LCF per year; for 
the Expanded Operations Alternative, MEl dose 
risk due to plutonium-238 oxide and due to pit 
shipments were each about 1 x w-10 excess LCF 
per year. 

The use of the Santa Fe Relief Route would 
reduce the projected population dose (and 
therefore, the excess LCFs per year) to about 
one-third for the U.S. 84/285 to 1-25 segment, 
as compared to use of the route through Santa 

TABLE 5.3.10.2-2.-Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Expanded Operations Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SHIPMENT TYPE 

ROUTE 
SEGMENT AMERICIUM 

CHTRU RHTRU 
PLUTONIUM 

PITS TOTAL 
-241 -238 

person- person- person- person- person- person- excess 
rem/year rem/year rem/year rem/year rem/year rem/year LCF/year 

LANL to U.S. 0.016 0.0019 3.8x 10-6 1 X 10-6 6x 10-6 0.018 9.0 X 10-6 

84/285 

U.S. 84/285 to 0.25 0.024 0.000053 2 X 10-6 0.00002 0.27 0.00014 
1-25 

Remainder of 0.033 0.016 0.000033 1 X 10-6 8 X 10-6 0.049 0.000024 
New Mexico 

RestofU.S. 2.7 NA NA 8 X 10-6 0.00004 2.7 0.0014 

NA =Not available 
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Fe. This difference is primarily due to the 
difference in population density along these 
routes. (Lower traffic density projected on the 
relief route is also a factor.) The use ofthe Santa 
Fe Relief Route would increase the projected 
population dose (and, therefore, excess LCFs 
per year) for the remainder of New Mexico 
segment to about double that identified if the 
route through Santa Fe is used. This difference 
is due to the increase (6 miles [10 kilometers] 
more) in the distance traveled on I-25 for north
bound shipments. 

On-Site Radioactive Materials Shipments 

The :MEl doses, frequencies, and :MEl risks due 
to the bounding on-site shipments involving 
radioactive materials are given in 
Table 5.3.10.2-3. As noted in section 5.2.10.2, 
the frequency of the bounding DARHT and 
PHERMEX shipments has been added to the 
frequency of irradiated target shipments. 

Hazardous Materials Shipments 

The bounding hazardous materials shipments 
for accident analyses are major chlorine 
shipments (toxic), major propane shipments 
(flammable), and major explosives shipments. 
The consequences of an accident involving a 
major explosives shipment is bounded by the 
consequences of an accident involving a major 

TABLE 5.3.10.2-3.-MEJ Doses and 
Frequencies for Bounding On-Site 

Radioactive Materials Accidents Under the 
Expanded Operations Alternative 

SHIPMENT 
EVENT 

MEl 
1YPE 

FREQUENCY 
DOSE MEl RISK 

PER YEAR 

Plutonium- 1.1 x w-7 8.7 rem 1.4 x 10-6 rem/ 
238 Solution year 

(5.8 x w-to 
excessLCF/ 

year) 

Irradiated 3.2 X 10-6 acute 3.2 X 10-6 
Targets fatality fatalities/year 
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propane shipment, so the frequency of 
explosives shipments was added to the 
frequency of propane shipments (rather than 
analyzing them separately). 

Accidental Chlorine Release 

The projected frequencies, consequences, and 
risks associated with major chlorine accidents 
under the Expanded Operations Alternative are 
presented in Table 5.3.10.2-4. 

The use of the Santa Fe Relief Route would 
result in about one-sixth the risk of fatalities and 
injuries on the U.S. 84/285 to I-25 segment, as 
compared to the use of the route through Santa 
Fe. These differences are due to the lower 
population density along the Santa Fe Relief 
Route. The use of the Santa Fe Relief Route 
would result in a slight increase in the risk of 
fatalities and injuries on the remainder ofNew 
Mexico segment because of the extra 6 miles 
(10 kilometers) traveled on I-25 for northbound 
traffic (chlorine shipments are all assumed to 
travel north on I-25). 

Accidental Propane Release 

The projected frequencies, consequences, and 
risks associated with major propane accidents 
under the Expanded Operations Alternative are 
presented in Table 5.3.10.2-5. 

The use of the Santa Fe Relief Route would 
result in slightly less risk of fatalities and about 
one-third of the risk of injuries on the U.S. 84/ 
285 to I-25 segment, as compared to the use of 
the route through Santa Fe. These differences 
are due to the lower population density along the 
Santa Fe ReliefRoute. The use of the Santa Fe 
Relief Route would result in about half the risk 
of injuries and fatalities on the remainder of 
New Mexico segment because of the 6 miles 
(10 kilometers) reduction in distance traveled 
on I-25 for southbound traffic (propane 
shipments are all assumed to travel south on 
I-25). 



Environmental Consequences 

TABLE 5.3.10.2-4.-Frequencies, Consequences, and Risk for a Major Chlorine Accident Under 
the Expanded Operations Alternative 

EVENT 
ESTIMATED ESTIMATED 

RISK OF RISK OF 
ROUTE 

AREA FREQUENCY 
NUMBER OF NUMBER OF 

FATALITIES INJURIES 
SEGMENT 

PER YEAR 
FATALITIES PER INJURIES PER PERYEARa PERYEARa 

EVENT EVENT 

LANLtoU.S. Rural 0.000062 0.065 0.24 
84/285 0.000019 0.000072 

Suburban 0.00001 1.5 5.6 

U.S. 84/285 to Rural 0.000048 0.053 0.2 
I-25 

Suburban 0.0001 3.0 11 0.00064 0.0024 

Urban 0.000032 11 40 

Remainder of Rural 0.00036 0.015 0.056 
New Mexico 

Suburban 0.000038 1.5 5.5 O.OOOll 0.00042 

Urban 6.2 X 10-6 8.4 32 

Remainder of Rural 0.0026 0.028 0.1 
U.S. 

Suburban 0.00066 1.6 6.1 0.0028 0.01 

Urban 0.00016 10 39 

a Because individual factors were rounded for presentation, multiplication ofthe factors on this table may not exactly match the 
results in these columns. 

TABLE 5.3.10.2-5.-Frequencies, Consequences, andRiskforaMajor Propane Accident Under 
the Expanded Operations Alternative 

EVENT 
ESTIMATED ESTIMATED 

RISK OF 
RISK OF 

ROUTE SEGMENT AREA FREQUENCY 
NUMBER OF NUMBER OF 

FATALITIES 
INJURIES 

FATALITIES >INJURIES PER PER 
''PER YEAR 

PER EVENT EVENT 
PERYEARa 

YEAR a 

LANL to U.S. 84/285 Rural 0.000022 0.28 1.1 0.000022 0.000086 

Suburban 3.7x w-6 4.2 17 

U.S. 84/285 to I-25 Rural 0.000017 0.23 0.92 0.00033 0.0013 
... 

Suburban 0.000037 8.4 34 

Urban 0.000011 1.8 7.3 

Remainder ofNew Rural 0.00014 0.15 0.6 0.00026 0.0011 
Mexico 

Suburban 0.000046 5.1 20 

Urban 5.8 X 10-6 1.5 6.1 

Remainder of U.S. Rural 0.00018 0.09 0.36 0.00015 0.00059 

Suburban 0.000023 4.8 19 

Urban 0.000012 1.9 7.5 
.. 

"Because mdtvtdual factors were rounded for presentation, multiplication ofthe factors on this table may not exactly match the 
results in these columns. 
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Traffic Impacts from the Project-Specific 
Siting and Construction Analyses 

The PSSC analyses in volume II (parts I and IT) 
identify relatively minor increases in on-site 
traffic due to the construction associated with 
these two projects (Expansion of Area G and 
Enhancement of Plutonium Pit Manufacturing). 
The impact analyses identified in this section 
would not be expected to change due to these 
types of changes; the conservatism built into 
these analyses is considered adequate to address 
these relatively minor and transitory changes. 

The alternatives examined for the Enhancement 
of Plutonium Pit Manufacturing did not reflect 
any variation in construction traffic across the 
alternatives. However, much of the on-site 
operational transportation examined in this 
section of the SWEIS may be reduced to 
approximately the No Action levels if the 
Brownfield or Add-on to TA-55 alter:tatives 
were selected. This is because sul:.il 4;i~rnatives 

would not have the same level of transportation 
between TA-55 and C:MR Building, and this 
would result in a reduction in driver doses from 
on-site transportation of radioactive materials to 
approximately the levels identified in the No 
Action Alternative for this type of impact. The 
frequency of on-site transportation accidents 
would also be reduced in thts~~;~~·"'under the 
Preferred Alternative, at the 20 pits per year 
rate, transportation impacts for on- and off-site 
transportation would be similar to, but slightly 
less than, the impacts presented m this section. 
(At this lower rate, there wuuiu 'u~ fewer 
shipments between TA-55 and the CMR 
Building, as well as fewer shipments to and 
from Oak Ridge and Pantex.) The selection of 
the "CMR Building Use" Alternative from this 
PSSC analysis would be expected to result in the 
operational impacts describf ..1 '- ~=.::. ,aion. 

The alternatives examined for the expansion of 
Area G did not reflect any variation in 
construction traffic across the alternatives 

' except that a new buria1 ~ite (other than at 
TA-54) would be expected to reqmre increased 
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construction activity and traffic, with a slightly 
higher probability of a traffic accident involving 
workers. This could result in a slightly higher 
probability of worker injury or death than is 
presented in this section of the SWEIS. 

5.3.11 Accident Analysis 

Transportation accidents for the Expanded 
Operations Alternative are addressed in 
section 5.3.10. High-frequency (greater than 
1 in 1 00) occupational accidents for the 
Expanded Operations Alternative are addressed 
in section 5.3.6. 

5.3.11.1 Multiple Source Release of 
Hazardous Material from 
Site-Wide Earthquake and 
Wildfire 

The risks from these accidents are driven 
primarily by the frequency and magnitude of an 
earthquake and wildfire in the area. Because the 
same types of operations will be conducted in 
the same facilities, and the inventories ofMAR 
will be about the same; there are no substantial 
changes between the No Action and the 
Expanded Operations Alternatives. Therefore, 
there i · r v .. ~ ~e in risk among the alternatives 
from site-wide earthquakes. Tables 5.2.11.1-1 
and 5 .2.11.1-2 show these results. 

5.3.11.-'. .. r tUtonium Releases from 
. .._.~ ~ 

lP'.J.unmade and Process 
Hazards at LANL 

A summary of the frequency and consequences 
for plutonium releases is given in 
Table 5.3 .11.2-1. These releases reflect a 
v~e:::. :.:::~tors depending on the type of 
acttvtttes or manmade hazards in the area, such 
as an aircraft crash. 

For these accidents there are minor variations in 
suc:1 ..,,..t-ivitieop s the handling of drums, the 



Environmental Consequences 

TABLE 5.3.11.2-1.-Summary of Radiological Consequences for Plutonium Release Scenarios at 
LANL-Expanded Operations Alternative 

CONSEQUENCE 
SOCIETAL RISK (EXCESS 

SCENARIO DESCRIPTION LIKELlliOOD"·' MEASURESb,c,d,e,g LATENT CANCER 
FATALITIES PER YEAR) 

MANMADE HAZARDS 

RAD--01 Approximately Approximately 0.04 excess LCF 0.000064 

Plutonium release from RANT 
1,600 per year (i.e., one Mean population dose approximately No change in likelihood or severity 

Facility transuranic waste container 
event in approximately 72 person-rem among the alternatives. 

storage area frre. 
600 years); considered 

an unlike! y event MEl at nearest public access (on Pajarito 
Road) approximately 46 rem, at most 

exposed residence approximately 4 rem 

RAD--07 0.0003 per year Approximately 0.7 excess LCF 0.00021 

Plutonium release from WCRRF 
(i.e., one in 3,000years); Mean population dose: approximately No change in the severity of the 

transuranic waste container storage 
considered an Wllikely 1,300 person-rem ru:cidentfrom the No Action 

areafrre. 
event Alternative. Likelihood increases, MEl dose at closest public access (Pajarito 

Road) approximately 74 rem, MEl at 
as compared to No Action. 

habitation: approximately 4 rem 

RAD--08 4.3 x 10"6 per year Approximately 0.2 excess LCF 8.6 X 10"7 

Plutonium release from TWISP 
(i.e., one event in 

Mean population dose: approximately No change in the likelihood or 
transuranic waste storage domes due approximately 400 person-rem severity of the accident from the No 
to aircraft crash and frre. 200,000 years); Action Alternative. 

considered an extremely MEl at nearest public ru:cess (Pajarito 

unlikely event Road and nearest boarder with White 
Rock): 22 rem 

RAD-16 Approximately Approximately 0.03 excess LCF 1.05 X 10"7 

Plutonium release due to aircraft 3.5 x 10-6 per year Mean population dose: approximately No change in the likelihood or 
crash at the CMR Building. 

(i.e., one event in 
56 person-rem, no expected excess LCFs; severity of the ru:cident from the No 

approximately 300,000 MEl at closest public access, Action Alternative. 
years) approximately 3 rem, approximately 

0.03 rem at nearest habitation 

PROCESS HAZARD ACCIDENTS 

RAD--09 0.0049 per year 0.12 excess LCF from high activity drum 0.00059 

Plutonium release due to transuranic (i.e., one in Mean population dose for release No change in the severity of the 
waste drum failure or puncture (for approximately 250 years approximately 230 person-rem accident from the No Action 
"high" and typical activity in drum). for high-activity drum); 

Alternative. 
0.49 per year (i.e., one in MEl (high activity drum) at closest access 

2 years for typical drum) (Pajarito Road) approximately 23 rem; 0.0011 
approximately 0.86 rem at closest 

No change in the severity of the 
habitation 

accident from the No Action 
0.0022 excess LCF from typical activity Alternative. 

drum 

Mean population dose approximately 
4.4 person-rem 

MEl (typical activity drum) at closest 
access (Pajarito Road) approximately 
0.41 rem; approximately 0.86 rem at 

closest habitation 
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TABLE 5.3.11.2-1.-Sumnuzry of Radiological Consequences for Plutonium Release Scenarios at 
LANL-Expanded Operations Alternative-Continued 

CONSEQUENCE 
SOCIETAL RISK (EXCESS 

SCENARIO DESCRIPTION LIKELIHOOD"•f MEASURESb,c,d,o,g LATENT CANCER 
FATALITffiS PER YEAR) 

RAD-13 0.000016 per year Approximately 0.08 excess LCF 0.0000013 

Plutonium release from flux trap (i.e., one event in Mean population dose approximately No change in the likelihood or 
irradiation experiment at TA-18. approximately 160 person-rem severity of the accident from the No 

65,000 years) Action Alternative. MEl at closest public access (Pajarito 
Road), approximately 120 rem; at closest 

habitation approximately 0.12 rem. 

RAD-15 Plutonium release from 
CMR Building. 

(l) Laboratory Fire (1) 0.000036peryear (1) Approximately 0.088 excess LCF (1) 3.2 X 10-6 

Mean population dose approximately Accident severity changes due to an 

175 person-rem increase in the amount of material. 

MEl at nearest public access (Diamond 
Road) approximately 0.41 rem; 

approximately 0.48 rem at closest 
habitation 

(2) Wing Fire (2) 0.000032 per year ~2) Approximately 1.7 excess LCF (2) 0.000054 

Mean population dose: approximately 
Accident severity changes due to an 

3,400 person-rem 
increase in the amount of material. 

MEl at nearest public access (Diamond 
Road) approximately 91 rem; 

approximately 90 rem at closest habitation 

• Accident likelihood estimates are conseiVative, given the infonnation available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for release. 
c Accident consequences are generally conseiVative (pessimistic), but utilize average (rather than most• unfavorable) weather conditions. 
d ME!s for each location are hypothetical individuals who do not leave and do., >t take protective actions to avoid exposure. 
• The symbol - means approxunately. 
f The frequency per year IS more correctly described as the probability of occw :nee in any 12-month period. See detailed explanation under 1(. =ing of Risk and 

Frequency in volwne Ill, appendix G. section G.l. 
& Impacts, in terms of excess LCFs per year of operation, are used to quantify tl. risks of exposure to radiation. When the impact is applied to a . individual (e.g., an 

MEl). the risk is a lifetime incremental probability of a fatal cancer per year t' operation. When applied to a population of individuals, the ri.s... is the incremental 
nwnber of fatal cancers anticipated in the exposed population for each year of vperation. 
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number of trips, and the number of experiments. 
These changes tend to increase or decrease the 
risk by 10 to 20 percent. These changes do not 
alter the overall risk profile for the site or 
substantially alter the relative ranking of each of 
these accidents. 

An overview of the 1969 plutonium fire at the 
Rocky Flats site and a comparison of the design 
and operational differences between the Rocky 
Flats Plant and TA-55-4 are presented m 
volume III, appendix G, section G. 4 .1.2. 

Substantial differences exist between the 
nuclear facility and operations being conducted 
in TA-55-4 today and those that were present at 
the Rocky Flats Plant in 1969. TA-55-4 was 
designed to correct the deficiencies detected in 
older facilities such as the Rocky Flats Plant and 
is being upgraded to meet the even more 
stringent requirements of the 1990's, including 
enhanced setsmtc resistance and fire 
containment. 

5.3.11.3 Highly Enriched Uranium 
Release from Process 
Hazard Accident 

As discussed in section 5.2.11.3, this accident is 
the dominant accident for the release of HEU. 
Because the number of pulse operations would 
increase for the Expanded Operations 
Alternative, the frequency of the scenario will 
increase. The associated risk is reflected in 
Table 5.3.11.3-1. 

5.3.11.4 Tritium Release from a 
Manmade Hazard Accident 
atLANL 

As presented in section 5.2.11.4, the aircraft 
crash event is the dominant accident that 

Environmental Consequences 

involves tntmm. Because no changes in 
operations or inventories from the No Action 
Alternative are expected, the frequency and 
consequences of this scenario under the 
Expanded Operations Alternative are the same 
as presented under the No Action Alternative in 
Table 5.2.11.4-1. 

5.3.11.5 Chemical Releases from 
Manmade and Process 
Hazard Accidents at LANL 

For the chlorine releases, on-site personnel 
could be exposed to concentrations in excess of 
ERPG-2. Chlorine has a highly objectionable 
odor, which prompts sheltering and escape; 
however, personnel can be quickly overcome 
when exposed to high concentrations. There is 
a small increase in risk for chemical accidents 
over the No Action Alternative. These results 
are shown in Tables 5.3.11.5-1 and 5.3.11.5-2. 

5.3.11.6 Worker Accidents 

Because the Expanded Operations Alternative 
includes the same types of activities that were 
considered for the No Action Alternative with 
no changes in the frequency or amounts of 
materials used in these activities, an individual 
worker is subject to the same risk. Therefore, 
the frequencies and consequences of worker 
accidents under the Expanded Operations 
Alternative are the same as those reflected in 
Table 5.2.11.6-1. 

5-139 



LANLSWEIS 

TABLE 5.3.11.3-1.-Summary of Radiological Consequences from Highly Enriched Uranium 
Release Scenarios at LANL-Expanded Operations Alternative 

SOCIETAL RISK 

SCENARIO DESCRIPTION LIKELDIOOD• 
CONSEQUENCE (EXCESS LATENT 
MEASURESb,c,d,e FATALITIES PER 

YEAR) 

~3 4.3 X 1 0"6 per year Approximately 0.06 excess 2.6 x w-7 

Highly enriched uranium release 
LCF 

from power excursion accident with Mean population dose: 
Godiva-IV outside Kiva #3. approximately llOperson-rem 

MEl at nearest public access 
(Pajarito Road) 

Approximately 150 rem; at 
nearest habitation 

approximately 0.5 rem 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for 

release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather 

conditions. 
d MEis for each location are hypothetical individuals who do not leave and do not take protective actions to avoid exposure. The 

MEl dose is provided for an individual located on Pajarito Road at a distance of 160 feet (50 meters) from the facility, even 
through Pajarito Road would be closed to the public during outdoor operations. 

c Impacts, in terms of excess LCFs per year of operation, are used to quantifY the risks of exposure to radiation. When the impact is 
applied to an individual (e.g., an MEl), the risk is a lifetime incremental probability of a fatal cancer per year of operation. When 
applied to a population of individuals, the risk is the incremental number offatal cancers anticipated in the exposed population for 
each year of operation. 
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TABLE 5.3.11.5-1.-Summary of Chlorine Exposure Scenarios at LANL-Expanded 
Operations Alternative 

SOCIETAL RISK 

SCENARIO DESCRIPTION LIKELrnoon• 
CONSEQUENCE (NUMBERS AT OR 
MEASURESb,c,d ABOVE ERPG-2 PER 

YEAR) 

PROCESS HAzARD ACCIDENTS 

CHEM-01 Approximately For the risk-dominant large 0.056 

Chlorine release (150 pounds 
0.0013 per year leak scenario, an average of 

Small change in the 
[ 68 kilograms]) from potable water 

(i.e., one such approximately 43 persons 
likelihood or severity of 

treatment station, due to human error 
event in exposed above ERPG-2 

the accident from the No 
during cylinder changeout or 

approximately levels, and approximately 
Action Alternative. 

800 years) 12 persons exposed above 
maintenance, or due to random 

ERPG-3levels, to distances 
hardware failures. 

of up to a few tenths of a 
mile. 

CHEM-02 Approximately Average of 292 people 0.044 

Multiple cylinder (1,500 pounds 
0.00015 per year within LANL (ranging from 

(Frequency increases by 
[680 kilograms]) from toxic gas 

(i.e., one in none to 1,000 depending 
14% from the no action 

storage shed at Gas Plant, due to ftre 
approximately upon wind direction) 

alternative; no change in 
8,000 years) exposed at or above 

or aircraft crash. ERPG-2 or -3 levels; town 
severity) 

protected by canyon from 
highest concentrations. 

CHEM-03 Approximately An average of 0.032 

Chlorine release (150 pounds 
0.00012 per year approximately 263 exposed 

No change in likelihood 
(i.e., one in above ERPG-2 levels; or 

[68 kilograms]) from toxic gas 
approximately 239 above ERPG-3 levels, 

or severity over the No 
storage shed at Gas Plant, due to 

8,000 years) at distances to a fraction of a 
Action Alternative. 

random failure or human errors 
during cylinder handling. 

mile, all withinLANL; town 
protected by canyon from 

highest concentrations. 

CHEM-06 Approximately Average number exposed at 6.426 

Chlorine gas release outside 
0.063 per year or above ERPG-2 doses is 

No change in likelihood 
(i.e., one event in approximately 102, and 

Plutonium Facility. 
approximately above ERPG-3, 

or severity over the No 

16 years) approximately 7 at ranges to 
Action Alternative. 

a fraction of a mile. 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for 

release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather 

conditions. 
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TABLE 5.3.11.5-2.-Summary of Chemical Exposure Scenarios-Expanded 
Operations Alternative 

SOCIETAL RISK 

SCENARIO DESCRIPTION LIKELUIOOD• 
CONSEQUENCE (NUMBERS AT OR 
MEASURESb,c,d ABOVE ERPG-2 

PER YEAR) 

CHEM--04 Bounding single Approximately Average number of off-site 0 
container release of 0.004 per year persons exposed above 

No changes in frequency 
toxic gas (selenium (i.e., one in about ERPG-2 level is zero; 
hexafluoride) from 250years) toxic effects generally 

or severity from the No 

waste cy Iinder limited to the source's TA 
Action Alternative. 

storage. (TA-54). 

CHEM-OS Bounding multiple Approximately Under conservative 0 
cylinder release of 0.00051 per year daytime conditions, no one 

No changes in frequency toxic gas (sulfur (i.e., one event in outside the source area 
dioxide) from waste approximately (TA-54) would see levels 

or severity from the No 

cylinder storage. 2,000 years) above ERPG-2. Under 
Action Alternative. 

least favorable conditions, 
13 persons could be 

exposed above ERPG-3 
levels. 

a Accident likelihood estimates are conservative, given the information available. 
b Conservative assumptions have been employed in estimating the quantity and form ofthe hazardous materials available for 

release. 
c Accident consequences are generally conservative (pessimistic), but utilize average (rather than most unfavorable) weather 

conditions. 
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5.4 IMPACTS OF THE REDUCED 

OPERATIONS ALTERNATIVE 

5.4.1 Land Resources 

5.4.1.1 Land Use 

Changes to land use and land use categories 
under the Reduced Operations Alternative 
would be the same as for the No Action 
Alternative. 

5.4.1.2 Visual Resources 

Changes to visual resources under the Reduced 
Operations Alternative would be the same as for 
the No Action Alternative. 

5.4.1.3 Noise 

Changes to noise levels, air blasts and ground 
vibrations associated with high explosives 
testing under the Reduced Operations 
Alternative would be the same as for the No 
Action Alternative. The total of LANL 
activities would decrease with a corresponding 
slight decrease in total noise producing events, 
which would reduce the potential to impact 
workers. 

5.4.2 Geology and Soils 

Potential impacts for the Reduced Operations 
Alternative on geology and soils would be the 
same as those for the No Action Alternative. 

5.4.3 Water Resources 

5.4.3.1 Surface Water 

Table 5.4.3.1-1 shows the total flow from the 
NPDES outfalls for each of the major 
watersheds under the Reduced Operations 
Alternative. In volume ill, appendix A, 

Environmental Consequences 

Table A.1-1 presents a more detailed table of 
the NPDES outfalls for all four alternatives by 
facility (key and non-key), watershed, and 
location. The estimated total gallons discharged 
into all watersheds equals 218 million gallons 
(825 million liters) under the Reduced 
Operations Alternative. This is a decrease from 
the index effiuent volume of233 million gallons 
(882 million liters). 

NPDES outfall effiuent quality during the 
period of the SWEIS (1997 through 2006) is 
expected to be the same under this alternative as 
described for the No Action Alternative, 
including the radionuclide concentrations in 
effluent from TA-50, as presented in 
Table 5.2.3.2-2. The only canyon that has an 
increase in outfall flow over the baseline is 
Sandia Canyon. The projected increase in flow 
to Sandia Canyon is slightly more than one-half 
that projected for the No Action Alternative. 
The potential impacts resulting from this 
increase in flow in Sandia Canyon should be the 
same as discussed under the No Action 
Alternative. For the Reduced Operations 
Alternative, there are no new activities that 
would result in changes in stormwater runoff. 

5.4.3.2 Alluvial Groundwater 

The relative decreases in NPDES outfall 
discharges (as compared to No Action) are 
expected to result in proportionally lower 
alluvial groundwater volumes. 

The projected discharge from RLWTF into 
Mortandad Canyon under the Reduced 
Operations Alternative is 5.3 million gallons 
(20 million liters) per year, about the same as 
the RL WTF index volume of 5.5 million gallons 
(21 million liters) per year. 

The new HEL WTF will likely result in 
improved water quality to Canyon de Valle, as 
discussed in the No Action Alternative. 
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TABLE 5.4.3.1-1.-NPDES Discharges by Watershed Under the Reduced Operations Alternativea 

FLOWS(MGY) 
#OUTFALLS 

WATERSHED KEY FACILITIES NON-KEY TOTALS 

INDEX REDUCED INDEX REDUCED INDEX REDUCED INDEX REDUCED 

Ancho 2 0 0.1 0.0 0.0 0.0 0.1 0.0 

Canada del Buey 3 3 0.0 0.0 6.4 6.4 6.4 6.4 

Chaquehui 1 0 0.0 0.0 5.8 0.0 5.8 0.0 

Guaje 7 7 0.0 0.0 0.7 0.7 0.7 0.7 

Los Alamos 12 8 19.2 16.4 0.5 0.2 19.7 16.6 

Mortandad 12 7 42.0 28.3 10.9 5.1 52.9 33.4 

Pajarito 17 11 8.4 1.8 0.8 0.8 9.2 2.6 

Pueblo 1 1 0.0 0.0 1.0 1.0 1.0 1.0 

Sandia 11 8 4.4 15.4 103.5 127.9 107.9 143.3 

Water 21 10 29.5 14.1 0.0 0.0 29.5 14.1 

Totals 87 55 103.6 76.0 129.6 142.0 233.2 218.1 

MGY = millions of gallons per year 
a NPDES Information Sources: Index information was provided by the Surface Water Data Team Reports of August 1996 

(Bradford 1996) and as modified in 1997 (Garvey 1997). Outfall flow projections for the alternatives were based on the outfalls 
remaining as ofNovember 1997. Additional outfalls may be eliminated in the future (as discussed in the Environmental 
Assessment for EjjluentReduction [DOE 1996e]) as well as several other outfalls that may be closed as part ofLANL's ongoing 
outfall reduction program. 

5.4.3.3 Perched Groundwater 

Groundwater flow and contaminant pathways to 
the intermediate perched groundwater bodies 
are not well characterized nor understood. It is 
possible that NPDES discharges to Los Alamos 
and Sandia Canyons under the Reduced 
Operations Alternative, could contribute to 
recharge of the intermediate perched 
groundwater and contaminant transport beneath 
Los Alamos and Sandia Canyons. However, 
unlike the No Action and the other alternatives, 
NPDES discharges to Los Alamos Canyon 
under the Reduced Operations Alternative will 
be slightly less than the index. 

5.4.3.4 Main Aquifer 

Recharge mechanisms to the main aquifer are 
uncertain. However, for the same reasons as 
discussed under the No Action Alternative, 
impacts resulting from decreased NPDES 
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outfall flows under the Reduced Alternative 
should be negligible. A conservative projection 
of LANL water use under the Reduced 
Operations Alternative is 602 million gallons 
(2,279 million liters) per year. Los Alamos 
County and the NPS did not provide 
projections, but in 1994 the County used about 
958 million gallons (3,626 million liters) from 
this water right and the NPS used about 
5 million gallons (19 million liters). Based on 
this information, it is expected that the water 
requirements of this community can be met 
within the existing water rights from the main 
aquifer. 

For the purposes of modeling drawdown of the 
main aquifer, annual water use projections were 
made. The total water usage from DOE water 
rights was projected to average 1,451 million 
gallons (5,492 million liters) per year under the 
Reduced Operations Alternative, with a 
maximum annual use of 1,470 million gallons 



(5,564 million liters) and a minimum annual use 
of 1,444 million gallons (5,466 million liters). 

The model results reflect water level changes at 
the top of the main aquifer across the 
alternatives, given continued draw from the 
aquifer by DOE, Espanola, and Santa Fe. 
Table 5.4.3.4-1 shows predicted water level 
changes at the surface of the main aquifer during 
the period from 1997 through 2006 for the 
Reduced Operations Alternative; as noted in 
section 5 .2.3 .1, these changes are not all due to 
LANL operations. Although the water use 
modeled includes water use in Espanola and 
Santa Fe, the differences between the 
alternatives are due only to LANL operations. 
The impacts to the volume of water in the main 
aquifer under this alternative are very similar to 
those described for the No Action Alternative; 
the drawdowns in the DOE well fields are 
minimal relative to the total thickness of the 
main aquifer, and the volume of water to be used 
over the period from 1997 through 2006 is 
negligible relative to the volume of water in 
storage. Details of the conceptual model, 
assumptions, uncertainties and limitations, and 
input parameters for the groundwater model are 
described in volume III, appendix A. 

5.4.4 

5.4.4.1 

Air Quality 

Nonradiological Air Quality 
Impacts 

Criteria Pollutants 

Criteria pollutant emissions under the Reduced 
Operations Alternative are less than those under 
the Expanded Operations Alternative. Because 
the bounding analysis of criteria pollutant 
emissions for all alternatives (based on the 
emissions under the Expanded Operations 
Alternative) results in estimated concentrations 
of each pollutant below the standards 
established to protect human health with an 
ample margin of safety, criteria pollutant 

Environmental Consequences 

TABLE 5.4.3.4-l.-Maximum Water Level 
Changes at the Top of the Main Aquifer 

Under the Reduced Operations Alternative 
(1997 Through 2006) 

WATER LEVEL CHANGE INFEETa,b 

AREA OF CONCERN ON SITE 

Pajarito Well Field -10.7 

Otowi Well Field (Well 0-4) -10.3 

AREA OF CONCERN OFF SITE 

DOE - Guaje Well Field -8.1 

Santa Fe Water Supply 

Buckman Well Field +21.7 

Santa Fe Well Field -20.6 

San Juan Chama Diversion 0.0 

Springs 

White Rock Canyon Springs, 0.0 
Maximum Drop 

White Rock Canyon Springs, +1.0 
Maximum Rise 

Other Springs (Sacred, Indian) +3.8 

San Ddefonso Pueblo Supply Wells 

West of Rio Grande 

Household, Community Wells +0.6 

Los Alamos Well Field +3.8 

East of Rio Grande 

Household, Community Wells 0.0 

a Negative value(-) indicates water level drop; positive 
value(+) indicates water level rise. 

b Also, the water level changes projected by the regional 
MODFLOW model represent average changes over a 
whole grid- cell (i.e., a square that is a mile on a side). 
They are, for the most part, not predictive of the water 
level changes at any single point within the cell (for 
example, a supply well). Pumping wells have 
characteristic "cones of depression" where the water 
surface reflects an inverted cone, and water levels at the 
well may be quite different from levels even a few ten's of 
feet away. Whether any individual well would exhibit 
water level changes consistent with the predicted grid-cell 
average change is a function of, for example, its location 
within the grid-cell; proximity to other pumped wells; and 
the individual well operation, construction, and hydraulics. 
Hence, the water level changes predicted by the model can 
only be considered qualitatively and can not be considered 
as finite changes. 
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emissions under the Reduced Operations 
Alternative would also be below these levels. 

Toxic Air Pollutants 

As discussed in section 5.1.4, the only toxic air 
emissions with the potential to impact human 
health and the environment under any 
alternatives are those associated with high 
explosives test site operations and the additive 
emissions from all the pollutants from all TAs 
on receptor sites located near the Los Alamos 
Medical Center. Under the Reduced Operations 
Alternative, such emissions are projected to be 
similar to those addressed in the No Action 
Alternative (section 5.1.4). Therefore, 
pollutants released from LANL operations 
under the Reduced Operations Alternative are 
not expected to cause air quality impacts that 
would affect human health and the environment. 

5.4.4.2 Radiological Air Quality 
Impacts 

This section addresses the radiation dose to the 
FS MEl, LANL MEl and the population dose 
from LANL radionuclide air emissions under 
the Reduced Operations Alternative. 

Facility-Specific Maximally Exposed 
Individual 

Table 5.4.4.2-1 shows the FS MEl doses under 
the Reduced Operations Alternative. The 
highest MEl dose was 1.88 millirem per year, 
which is 18.8 percent of the regulatory limit for 
the air pathway. This table shows the EPA 
regulatory limit would not be exceeded from 
emissions of these facilities under the Reduced 
Operations Alternative. 

LANL Maximally Exposed Individual 

The location of the highest dose from all facility 
emissions was 2,625 feet (approximately 
800 meters) north-northeast ofTA-53. LANL 
MEl dose was calculated to be 1.88 mrem per 
year under the Reduced Operations Alternative. 
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TABLE 5.4.4.2-1.-F acility-Specijic 
Information Reduced Operations Alternative 

DOSE8 

KEY FACILITY (mrem/yr) 

TA-3-29 (CMR) 0.36 

TA-3-66 (Sigma) 0.36 

TA-3-102 (Shops) 0.29 

TA-ll (HE Testing) 0.31 

TA-15/36 (Firing Sites)c 1.76 

TA-16 (Tritium Facility) 0.22 

TA-18 (Pajarito Site) 1.51 

TA-21 (Tritium Facility) 1.22 

TA-48 (Radiochemistry Laboratory) 1.08 

TA-55 (Plutonium Facility) 1.08 

TA-53 (LANSCE)b 1.88 

TA-54 (Boundary)c 0.68 

TA-54 (White Rock) 0.39 

a For each FS MEl, the total dose was calculated by addmg 
the contributions from each modeled facility. An MEl 
does not leave or take protective measures. 

b This is also the LANL MEL Five specific sources were 
modeled from TA-53. These include theTA-53 ES-2, 
ES-3, IPF, LEDA, and combined diffuse emissions. 

c Two FS MEl locations were considered for TA-54 
because Area G is bordering San Ildefonso Pueblo land. 
The first is a MEl location at the LANL boundary, 
1,197 feet (365 meters) northeast of Area G. No person 
from the Pueblo currently is known to live along this 
boundary. The second is an actual MEl location in the 
town ofWhite Rock, approximately 5,331 feet 
(1,625 meters) southeast of Area G. 

Population Dose 

The collective dose to the population living 
within a 50-mile (SO-kilometer) radius from 
LANL was calculated to be 10.83 person-rem 
per year under the Reduced Operations 
Alternative. TA-15/36 accounted for 
65.3 percent of this dose (collective diffuse 
emissions, including those from these TAs, 
accounted for 66.3 percent of this dose). 

The values reported for population doses for this 
alternative, as well as the other alternatives, is 



higher than has been reported in the recent 
annual environmental reports. It is important to 
recognize that the alternatives analyzed 
represent increased operations when compared 
to recent history. The material throughput at the 
different facilities under the various alternatives 
is presented in chapter 3, section 3.6. 

Isodose Maps 

The isodose maps for the 50-mile 
(SO-kilometer) region are shown on 
Figures 5.4.4.2-1 and 5.4.4.2-2. 

5.4.5 Ecological Resources, 
Biodiversity, and Ecological 
Risk 

Impacts to ecological resources and biodiversity 
resulting from reducing the scale of operations 
would not vary appreciably from those of the No 
Action Alternative. An overall reduction in 
outfall discharges could cause a commensurate 
decrease in the extent of affected wetlands. 
There would not be any incremental changes 
from the No Action level of ecological risk. 

5.4.6 Human Health 

The consequences of implementing the 
Reduced Operations Alternative on public 
health and worker health are presented below. 
As discussed in section 5.1.6, "risk," as used in 
the SWElS human health analysis, refers to the 
probability of toxic or cancer mortality 

Environmental Consequences 

consequences under the specific exposure 
scenarios analyzed. 

5.4.6.1 Public Health 

The consequences of continued operations of 
LANL on public health under the Reduced 
Operations Alternative are presented below for 
the same topics discussed in section 5 .2.6.1. 

Regional Consequences of Airborne 
Radioactivity Inhalation and Immersion 

The LANL MEl was estimated to be 2,625 feet 
(800 meters) north-northeast of LANSCE 
(TA-53). This location is within the LANL 
reservation, and the dose at this location is 
estimated to be 1.88 millirem per year 
(section 5.4.4.2), corresponding to a 72-year 
lifetime dose of0.14 rem. This location borders 
the Los Alamos townsite and is a conservative 
estimate for an MEl from LANL emissions. 
The background (TEDE) dose in the Los 
Alamos area is estimated to be 360 millirem per 
year; thus, the dose to the MEl is 0.5 percent of 
the background dose. 

Table 5.4.6.1-1 summarizes the LANL MEl 
dose and presents the corresponding risk of 
excess LCF to the MEl. The risk of 
development of nonfatal cancer is also 
presented. These risks are presented on a 
lifetime basis, assuming that the hypothetical 
LANL MEl received the estimated dose of 
1.88 millirem each year for a 72-year life. The 
excess LCF risk was estimated to be 0. 000068 
over a lifetime. 

TABLE 5.4.6.1-l.-Estimated Public Health Consequences for LANL MEl and the Population 
Within a 50-Mile (SO-Kilometer) Radius ofLANLfor the Reduced Operations Alternative 

PARAMETER LANLMEI 
50-MILE (SO-KILOMETER) 

RADIUS POPULATION 

Dose 1.88 millirem/year 10.83 person-rem/year 

ExcessLCF 0.000068/lifetime (72 year) 0.0054/year of operations 
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FIGURE 5.4.4.2-1.-Isodose Map Showing Doses Greater Than 1 Millirem 
per Year for the Reduced Operations Alternative. 
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The isodose lines are given in u~ mrem . 
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FIGURE 5.4.4.2-2.-lsodose Map Showing Doses Less Than 1 Millirem 
per Year for the Reduced Operations Alternative. 
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The isodose maps showing both the estimated 
dose near LANL and within a 50-mile 
(80-kilometer) radius of LANL are given in 
Figures 5.4.4.2-1 and 5.4.4.2-2. The 
population dose within the 50-mile 
(80-kilometer) radius is also given in 
Table 5.4.6.1-1, estimated to be 10.8 person
rem per year. As reflected in the table, the 
annual operations excess LCF risk was 
estimated to be 0.0054. 

In the Reduced Operations Alternative, there are 
six facilities with FS :MEis receiving a dose that 
would exceed 1 millirem per year (volume Ill, 
appendix B): 

• LANSCE, 1.88 millirem per year to the 
facility :MEl 

• HE Testing Sites (TA-15 and TA-36), 
1.76 millirem 

• Pajarito Site (TA-18), 1.51 millirem 
• TSTA and TSFF (TA-21 ), 1.22 millirem 

• Radiochemistry Laboratory (TA-48), 
1. 08 millirem 

• Plutonium Facility (TA-55), 1.08 millirem 

External Radiation: Two Special Cases 

As discussed in section 5.2.6.1, one contribution 
to public dose results from jogging or hiking for 
96 hours on the access road north ofTA-21 and 
is attributable to cesium-137 known to be on the 
ground within the TA. The MEl dose is not 
expected to change under the Reduced 
Operations Alternative from that estimated 
under the No Action Alternative (an EDE of 
2.9 millirem per year and an excess LCF risk of 
about 1.4 x 10-6 per year). 

The other contribution to public dose, as 
discussed in section 5.2.6.1, would result from 
TA-18 "road-open" operations. At the 
95 percent confidence level, four exposures per 
year would be expected for the MEl out of the 
100 operations per year at TA-18 under the 
Reduced Operations Alternative (the same as 
for the No Action Alternative). This would 
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result in an annual projected :MEl EDE dose of 
19 millirem per year. The lifetime excess LCF 
risk for this dose is about 9.5 X 10-6 per year Of 
operation. 

Nonionizing Radiation 

The only uncontained nonionizing radiation 
source in use or planned for LANL is the 
microwave transmitter in TA-49. The 
consequence of a public exposure to this source 
under the Reduced Operations Alternative is the 
same as for the No Action Alternative; as 
discussed in section 5.2.6.1, this consequence is 
negligible. 

Consequences of Airborne Chemical 
Emissions 

For the Reduced Operations Alternative, these 
consequences are the same as those under the 
No Action Alternative; the worst-case Ill for 
lead did not exceed one in a million (10-6); for 
depleted uranium, the worst-case Ill did not 
exceed 1 in 100,000 (0.00010); and the excess 
LCF for beryllium (evaluated as a carcinogen) 
under the Reduced Operations Alternative was 
estimated to be less than 3.6 X 10-? per year. 
These analyses are presented in detail in 
volume ill, appendix D. 

Carcinogenic Risk from Air Emissions 

The screening process described in appendix B 
identified no individual carcinogenic chemical 
air emission that required analysis for public 
health consequences. For carcinogens, an 
estimate also was made of the combined 
lifetime incremental cancer risk due to all 
carcinogenic pollutants from all TAs 
(appendix B, attachment 6). 

This combined cancer risk is less than 1 in 1 
million for the Reduced Operations Alternative 
because projected emissions for this alternative 
are less than those analyzed for the Expanded 
Operations Alternative (which was just slightly 
above the screening guideline value of 1 x 1 o-6). 



It is believed that negligible increase in 
incremental combined cancer risk will result 
from the Reduced Operations Alternative. 

Consequences of Ingestion to Residents, 
Recreational Users, and Special Pathways 
Receptors 

The risk to the public from ingestion under the 
Reduced Operations Alternative does not differ 
from that associated with the No Action 
Alternative; this is because most of the risk is 
attributable to the existing levels of 
contamination in water and soils in the area. 
This is discussed further in section 5.2.6.1. 
Table 5.2.6.1-2 summarizes the ingestion 
radiological annual dose and excess LCF per 
year to the MEis. Tables 5.2.6.1-2 and 
5.2.6.1-3 summarize the total radiological 
annual ingestion dose and excess LCF to 
members of the public. Per Table 5.2.6.1-3, the 
total worst-case ingestion doses for the off-site 
resident of Los Alamos County and non-Los 
Alamos County resident are 0.011 and 
0.017 rem per year, respectively. If this person 
is also a recreational user of the Los Alamos 
canyons, drinking canyon water and ingesting 
canyon sediments, the worst-case additional 
dose ranges up to 0.001 rem per year, according 
to the amount of time spent in the canyons (see 
footnote bin Table 5.2.6.1-3). If the individual 
has traditional Native American or Hispanic 
lifestyles, the values found in the final columns 
of the table should be used in place of the values 
in the first columns for off-site residents. Per 
the values in the final columns, these "special 
pathways receptors" can have worst-case 
3.1 millirem per year additional dose. The 
associated excess LCF risks for the off-site 
residents are 8.6 x 1 o-6 per year of exposure and 
9.1 X 10-7 per year Of exposure for the individual 
who is also an avid recreational user. These 
worst-case doses are for a 95th percentile intake 
of the 95th percentile contamination level, 
referred to as the UCL. Ingestion pathway 
calculations included all radionuclides detected 
in the media. This includes natural background, 
weapons testing fallout, and previous releases. 

Environmental Consequences 

The actual contribution from continued 
operations at LANL is only a small fraction of 
this value. These values apply to the baseline 
and to all four alternatives. The data and 
analyses for these calculations are in volume III, 
appendix D, section D.3.3. Table 5.2.6.1-3 
summarizes the risk associated with metals 
ingestion to MEis in the LANL region. 

Consequences to the Public Along 
Transportation Routes 

Section 5.4.10 details the analysis of 
transportation consequences under this 
alternative. Public health consequences include 
the dose and excess LCF risk associated with 
routine, accident-free transportation. 
Table 5.4.10-2 shows the population dose and 
excess LCF for normal (accident-free) off-site 
shipments. The population dose and excess 
LCFs associated with exposures occurring 
during stops for transportation segments near 
LANL are provided in Table 5.4.6.1-2. Doses 
associated with living along route and sharing 
routes with these shipments are detailed in 
Table 5.4.10-2, and are less than those 
associated with stops. Risks associated with 
accidents during transportation also are 
discussed in section 5.4.10. 

5.4.6.2 Worker Health 

Worker risks associated with continued 
operations of LANL include radiological 

TABLE 5.4.6.1-2.-Radiation Doses and 
Excess LCF Risks Estimated to the Public at 
Stops During Transportation ofMaterials and 

Wastes from LANL 

ROUTE 
PERSON-REM EXCESSLCF 

SEGMENT 
PER YEAR RISK PER 
(AT STOPS) YEAR 

LANLto 3.4 0.0017 
U.S. 84/285 

u.s. 84/285 3.6 0.0018 
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(ionizing and nonionizing) risks, chemical 
exposure risks, and risk of injury during normal 
operations. The consequences to worker h~alth 
from implementing the Reduced Operat10ns 
Alternative are given below and detailed tn 

appendix D, section D.2.2. 

Radiological Consequences 

Ionizing Radiation Consequences. 
Table 5.4.6.2-1 summarizes the projected doses 
and associated excess LCF risks from 
implementation of the Reduced Operations 
Alternative. 

The collective worker dose under the Reduced 
Operations Alternative is conservatively 
projected to be 18 percent less than that 
measured in 1993 to 1995. In terms of the 
average non-zero dose, the Reduced Operations 
Alternative is expected to result in less than that 
experienced in recent years (0.08 rem per y~ar 
for Reduced Operations compared w1th 
0.097 rem per year, 1993 to 1995). The 
estimated lifetime excess LCF risk is 0.000033 
per year of operation. 

Nonionizing Radiation. It is expected that 
there will continue to be negligible effects to 
LANL worker health from nonionizing 
radiation sources including ultraviolet sources, 
infrared radiation from instrumentation and 
welding, lasers, magnetic and electromagnetic 
fields and microwaves (including the large 
statio~ at TA-49). (Also see appendix D, 
section D.2.2.2 for evaluation used to estimate 
nonionizing radiation from LANL operations to 

humans and wildlife, and for the estimated 
results.) 

Chemical Exposure Consequences 

It is anticipated that there will continue to be a 
few exposures annually, particularly exposures 
to: 

• 
• 
• 
• 
• 

Airborne asbestos 
Lead paint particulates 
Crystalline silica 
Fuming perchloric acid, hydrofluoric acid 
Skin contact with acids or alkalis 

Under the Reduced Operations Alternative, it is 
expected that there will be a worker population 
of approximately 9,300 individuals, 
approximately equal to the index period 
employment levels. For the purposes of the 
SWEIS, it is assumed that there is negligible 
additional benefit of the chemical hygiene 
program at LANL over the period analyzed, 
and that the rate of chemical exposures 
continues at the index period rates. Therefore, it 
is expected that reportable chemical exposures 
would not change from the index period, 
approximately one to three reportable chemical 
exposures per year. 

Beryllium Processing Consequences. It is 
anticipated that beryllium operations in the 
Reduced Operations Alternative would be the 
same as in the No Action Alternative. It is not 
anticipated that consequences to workers would 
be measurable; that is, no sensitization to 
beryllium would be detected using the LANL 
industrial hygiene monitoring program. 

TABLE 5.4.6.2-l.-Annual Worker Doses and Associated Lifetime Excess LCF Risks Under the 
Reduced Operations Alternative 

LANL Collective Worker Dose (person-rem/yr) 170 

Estimated Excess LCF Risk (across the worker population) per year of operation 0.07 

Average Non-Zero Worker Dose (rem/yr) 0.08 

Estimated Excess LCF Risk (average worker> 0 dose) 0.000033 
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Physical Safety Hazards 

Table 5.4.6.2-2 compares the projected 
reportable accidents and injuries estimated for 
normal operations occurring under the Reduced 
Operations Alternative and that experienced 
during the index period. The Reduced 
Operations Alternative is expected to result in 
no change in reportable accidents or injuries due 
to increases in worker population. These 
accidents and injuries are considered as 
consequences of normal operations because of 
their frequency. These results assume that the 
aggressive Health and Safety Program 
underway at LANL does not achieve any 
additional reduction in reportable cases. 

The consequences of these accidents and 
injuries are expected to be similar to those 
experienced in the past, and typically are those 
associated with health response and recovery 
from acute trauma. Therefore, the 
consequences include physical pain and 
therapy/treatment for recovery such as those 
associated with bone setting, shoulder 
dislocation reset, and subsequent physical 
therapy. Some injuries may also result in 
continuing consequences to the worker that 
could affect productivity or lifestyle, such as 
motor skill loss due to nerve damage or 
cardiovascular debilitation resulting from 
electrical shock or electrocution. 

TABLE 5.4.6.2-2.-Projected Annual 
Reportable Accidents and Injuries for the 

Reduced Operations Alternative Compared 
with the Index Period 

PARAMETER PARAMETER 
VALUE AND ESTIMATED 

UNITS 

Projected Worker Population Approximately 
9,300 

Projected Reportable Accidents 417/year 
and Injuries 

Change from Index Negligible 
(1993 to 1996) Change 

Environmental Consequences 

5.4.7 Environmental Justice 

As indicated in sections 5.4.1 and 5.4.2, no 
substantive adverse impacts to land resources or 
geology and soils are anticipated for the 
continued operation of LANL under the 
Reduced Operations Alternative. Thus, no 
disproportionately high and adverse impacts to 
minority or low-income communities are 
anticipated for these impact areas. The potential 
impacts to surface and groundwater and 
ecological resources associated with the 
Reduced Operations Alternative would affect 
all communities in the area equally (see sections 
5.4.3 and 5.4.5 for additional information on the 
potential for impacts to these resources). Thus, 
no disproportionately high or adverse impacts to 
minority or low-income communities are 
anticipated to be associated with these resource 
areas. 

Figure 5.4.7-1 reflects the dose from 
radiological air enuss10ns within 50 miles 
(80 kilometers) of LANL under the Expanded 
Operations Alternative. As discussed in 
section 5.2.7, impacts due to air emissions are 
equal to lower in the sectors with substantial 
minority and/or low-income populations than 
they are in sectors 1-3 and 6-16, and such 
impacts are not disproportionately high or 
adverse with respect to the minority or low
income populations (see section 5.4.4 regarding 
the impacts anticipated for air emissions under 
the Reduced Operations Alternative). 

The air pathway is one example of the analysis 
of potential human health impacts. As 
presented in section 5.4.6, there is minimal 
potential for LANL operations to adversely 
affect human health for off-site residents or 
recreational users in the area around LANL 
under the Reduced Operations Alternative. 
Similarly, the special pathways have little 
potential to impact human health under this 
alternative. Thus, the Reduced Operations 
Alternative would not present 
disproportionately high or adverse impacts to 
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human health in minority or low-income 
communities (section 5.4.6.1). 

As shown in section 5.4.10, impacts from 
on-site transportation and from LANL to U.S. 
84/285 are estimated to be 0.0017 excess LCFs 
per year from incident-free transportation and 
0.042 deaths and injuries per year from 
transportation accidents. Impacts from 
transportation on route segments that pass 
through minority or low-income communities 
(particularly the segment from U.S. 84/285 to 
1-25) are estimated to be 0.0018 excess LCFs 
per year from incident-free transportation and 
0.095 deaths or injuries per year from 
transportation accidents. Therefore, no high 
and adverse impact is expected to either a 
member of the general public or to a member of 
a minority or low-income population due to 
transportation in the vicinity of LANL 
transportation routes. 

5.4.8 Cultural Resources 

Construction activities and explosive test 
activities under this alternative are essentially 
the same as those under the No Action 
Alternative. Because these are the activities 
with the most potential for impacts to cultural 
resources, impacts to prehistoric resources, 
historic resources, and TCPs under the Reduced 
Operations Alternative would be similar to 
those stated for the No Action Alternative in 
subsection 5.2.8, including the associated table. 
DOE would continue to manage and protect the 
1,295 inventoried archaeological resources in 
compliance with the Archaeological Resources 
Protection Act (16 U.S. C. §470aa), Sections 3, 
4, 6, and 7, and related legislation (see 
chapter 4). Management and protection of 
historic structures would be similar to that of the 
No Action Alternative (section 5.2.8). 

Spiritual Entities 

As with the No Action Alternative, no 
assessment of impacts to "unseen" or "spiritual" 
entities was attempted. 

5.4.9 

Environmental Consequences 

Socioeconomics, 
Infrastructure, and Waste 
Management 

This section describes the social, economic, and 
infrastructure impacts of activities at LANL 
under the Reduced Operations Alternative. 

5.4.9.1 Socioeconomic Impacts 

Employment, Salaries, and Population 

The primary (direct) impacts of this type are 
presented in Table 5.4.9.1-1 for the LANL 
workforce only. The secondary (indirect) 
impacts and the total population changes 
projected are presented in Table 5.4.9.1-2 for 
the Tri-County area. These changes are 
assumed to occur within a year of the ROD for 
the SWEIS. 

Housing 

The population changes anticipated in the Tri
County area, based on the total employment 
changes described above, are projected to result 
in a reduction in demand of 27 housing units. 
The distribution of this reduction in the three 
counties is: a reduction of 6 units in Los Alamos 
County; a reduction of 10 units in Rio Arriba 
County; and a reduction of 11 units in Santa Fe 
County. 

A reduction in housing demand at these levels is 
not expected to exert any significant pressure on 
rents and house prices, and is not expected to 
effect apartment vacancies or turnover periods 
for house sales in any of these three counties. 

Construction 

Table 5.4.9.1-3 contains the results of the 
analysis of construction spending, labor 
salaries, and labor employment for the period 
fiscal year 1997 through fiscal year 2006. 
Construction activities associated with this 
alternative are expected to draw workers 
already present in the Tri-County area who 
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TABLE 5.4.9.1-1.---Summary of Primary LANL Employment, Salariesa, and Procurement Under 
the Reduced Operations Alternativt!' 

LOS RIO TRI-
OTHER 

NEW OUTSIDE 
SANTA FE NEW 

ALAMOS ARRIBA 
COUNTY 

COUNTY 
MEXICO 

MEXICO NEW TOTAL 
COUNTY COUNTY TOTAL 

COUNTIES 
TOTAL MEXICO 

Employees 4,821 1,913 1,832 8,566 607 9,173 174 9,347 

Differencec (14) (6) (5) (25) (1) (26) (2) (28) 
(-< 1%) 

Salaries ($M) 252.4 44.6 73.7 370.7 16.3 387 8.5 395.4 

Differencec (2.9) (0.4) (0.6) (3.2) 0 (3.3) (0.2) (3.5) 
(- 1%) 

Procurement 215.4 1.7 20.6 237.7 121.8 359.5 228.8 588.4 
($M) 

Differencec (0.3) 0.0 (0.1) (0.3) (0.6) (1.0) (2.8) (3.7) 
(-1%) 

( ) indicates a decrease as compared to baseline. 
a Salaries are for UC employees only; subcontractor salaries (Johnson Controls, Inc.; Protection Technology of Los Alamos, etc.) are 

included in the procurement dollars. 
b Reflects projected locations of employee residences and LANL procurement activities. 
cDifference is as compared to fiscal year 1996. Percentage difference is shown in parentheses in the far right(TOTAL) column. 

TABLE 5.4.9.1-2.---Summary of Total Tri-County Employment, Salaries, Business Activity, and 
Population Changes Under the Reduced Operations Alternative 

TRI-
TRI-COUNTY 

TOTAL 
TOTALTRI-

PRIMARY SECONDARY 
TOTAL COUNTY 

SECONDARY 
TRI-

COUNTY 
CHANGE CHANGE 

TRI-COUNTY PRIMARY 
WORKER 

COUNTY 
POPULATION 

CHANGE WORKER 
CHANGEb 

WORKER 
CHAN GEe 

CHANGE• CHANGE 

Employment' (25) (43) (68) (20) (13) (33) (64) (-< 1%) 
Population 

Personal ($3 million) ($3 million) ($6 million) 
Incomes (-< 1%) 

Annual ($0.3 million) ($0.7 million) ($1 million) 
Business (-< 1%) 
Activity 

( ) indicates a decrease as compared to baseline. Percentages in parentheses are the percentage change that the number represents. These are 
provided for total population change, total person income change, and total annual business activity change. 

• This is the number of direct workers moving to the Tri-County area, assuming that 80 percent of new LANL employees are from outside this area. 
b This is the number of secondary workers moving to the Tri-County area, assuming that 30 percent of secondary employment is from outside this 

area. 
c This is the total population increase in the Tri-County area, assuming that, on average, each worker moving to the area increases the population by 

1.935 (and each worker leaving the area decreases the population by 1.935). 
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TABLE 5.4.9.1-3.-Construction Spending, 
Labor Salaries, and Labor Employment 
Numbers Under the Reduced Operations 

Alternative (Fiscal Year 1997 Through 2006) 

YEAR 
CONTRACT LABOR 

EMPLOYEES 
$M $M 

1997 63 15 432 

1998 187 45 1,282 

1999 208 50 1,426 

2000 219 53 1,502 

2001 210 50 1,440 

2002 120 29 823 

2003 91 22 624 

2004 90 22 617 

2005 109 26 747 

2006 108 26 741 

$M = dollars given in millions 
Sources: DOC 1996, PC 1997a, and PC 1997b 

historically have worked from job to job in the 
region. Thus, this employment is not expected 
to influence socioeconomic factors. 

Local Government Finance 

Under this alternative, the Tri-County gross 
receipts tax yields would not be expected to 
change substantially (about a $100,000 decrease 
from the baseline yield). 

Services 

Annual school enrollment in the Tri-County 
area would decrease by 11 students. This 
enrollment change would have no discernible 
effect on classroom capacity. Annual funding 
assistance from the State ofNew Mexico could 
be reduced by about $44,000 because of these 
enrollment decreases. 

The demand for police, fire, and other municipal 
services would not be expected to change 
substantially. 

Environmental Consequences 

5.4.9.2 Infrastructure Impacts 

Annual electricity use projected under the 
Reduced Operations Alternative is a total of 
508 gigawatt-hours, 163 gigawatt-hours for 
LANSCE, and 345 gigawatt-hours for the rest of 
LANL. The peak electrical demand is projected 
to be 88 megawatts, 38 megawatts for 
LANSCE, and 50 megawatts for the rest of 
LANL 1. The existing supply of electricity to the 
Los Alamos area is not sufficient year-round to 
meet the projected electrical peak demand for 
LANL operations under this alternative; thus, 
periods of brownouts are anticipated unless 
measures are taken to increase the supply of 
electricity to the area. (Sections 1.6.3.1 and 
4. 9.2 discuss ongoing efforts to increase 
electrical power supply to this area.) This 
situation is exacerbated by the additional 
electrical demand for BNM and the 
communities of Los Alamos and White Rock. 
(While these organizations did not provide use 
projections, their historical usage is reflected in 
section 4.9.2 of chapter 4.) 

Natural gas use is projected to be 
1,840,000 decatherms annually, the same as 
projected under the No Action Alternative. 
Demand should continue to be dominated by 
heating requirements. 

Water use projected under the Reduced 
Operations Alternative is a total of 602 million 
gallons (2,279 million liters) per year, 
108 million gallons (409 million liters) per year 
for LANSCE, and 494 million gallons 
(1,870 million liters) per year for the rest of 
LANL. This is well within DOE water rights, 
about 1,806 million gallons (6,836 million 
liters) per year; however, this water right also 
provides for water used by Los Alamos County 
and BNM. Based on existing information 
regarding non-LANL water use, the water 

1. These values include the proposed SCC Project annual 
electricity and peak electrical demand for a SO-TeraOp 
operation and are reflected in all the alternatives. The SCC 
project was as an interim action to the SWEIS. 
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demands of this community can be met within 
the existing water rights (water demand is also 
discussed in section 5.4.3). The peak water 
requirements are the same as identified under 
the No Action Alternative. 

5.4.9.3 Waste Management 

The annual and 1 0-year total generation 
projections for radioactive and hazardous waste 
are reflected in Table 5.4.9.3-1. Radioactive 
liquid waste is not projected by facility because 
measurements of individual contributions are 
not made for all facilities. The total amount of 
radioactive liquid waste projected for receipt at 
TA-50 is 53 million gallons (200 million liters) 
over 10 years (or an average of 5.3 million 
gallons [20 million liters] per year) for this 
alternative. These projections include waste 
from key facilities, all other LANL facilities, 
waste management facilities, the ER Project, 
and construction activities. 

Due to the reduced level of operations under this 
alternative, this alternative generates less waste 
than is generated under the No Action 
Alternative. As with the No Action Alternative, 
much of LANL's LLW, TRU, and chemical 
waste would be treated and packaged to meet 
waste acceptance criteria and shipped off the 
site for disposal; nondefense TRU waste from 
other sites would be stored at LANL pending the 
development of disposal options. Off-site 
disposal capabilities are much greater than the 
waste volumes generated at LANL. 

5.4.9.4 Contaminated Space 

The activities reflected in the Reduced 
Operations Alternative are projected to increase 
the total contaminated space at LANL by 
63,000 square feet (5,853 square meters) over 
the next 10 years (the same as the No Action 
Alternative), as compared to the baseline 
established for this SWEIS as of May 1996 
(chapter 4, section 4.9). The majority of this 
increase is due to implementation of actions that 
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have already been reviewed under NEP A, but 
which had not been implemented at the time the 
baseline was established (the same ones 
discussed in the No Action Alternative). 

5.4.10 Transportation 

The transportation impacts projected for the 
Reduced Operations Alternative are 
summarized in this section. More detailed 
information regarding these impacts is included 
in volume Ill, appendix F. Although the number 
of many types of operational shipments 
associated with the Reduced Operations 
Alternative are lower than in the other 
alternatives, the number of LLW shipments for 
off-site disposal increases substantially as 
compared to the number of LL W shipments 
under the No Action Alternative (because the 
Reduced Operations Alternative reflects off-site 
disposal of most LL W). Due to the larger 
number of LLW shipments under this 
alternative, the total number of shipments of 
radioactive materials under the Reduced 
Operations Alternative is actually larger than 
the number of such shipments under the No 
Action Alternative (although this is still fewer 
shipments than are associated with the 
Expanded Operations or Greener Alternatives). 
For this reason, the transportation impacts 
associated with off-site radioactive shipments 
under the Reduced Operations Alternative are 
actually greater than the impacts associated with 
such shipments under the No Action Alternative 
(this is not true for off-site radioactive materials 
accidents because LL W transportation 
accidents are not among the bounding 
accidents). 

5.4.10.1 Vehicle-Related Risks 

Truck Emissions in Urban Areas 

For the Reduced Operations Alternative, the 
projected risk is 0.034 excess LCF per year. 
Use of the Santa Fe Relief Route would have a 
very small effect on this risk (it would change to 
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TABLE 5.4.9.3-l.-ProjectedAnnual and 10-Year Total Waste Generation Under the Reduced Operations Alternativea 
--- --- ----- ------

MIXED LOW LEVEL 'IRANSURANIC 
MIXED 

CHEMICALWASTEb LOW LEVEL WASTE 'IRANSURANIC 
(kilograms) (cubic meters) WASTE WASTE 

WASTE TECHNICAL (cubic meters) (cubic meters) FACILITY 
AREAS (cubic meters) 

ANNUAL 10-YEAR ANNUAL 10-YEAR ANNUAL 10-YEAR ANNUAL 10-YEAR ANNUAL 10-YEAR AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE 

Plutonium Facility Complex TA-55 5,250 52,500 688 6,880 12 120 81 810 27 270 

Tritium Facilitiesc TA-16& 21 1,000 10,000 440 4,400 2 20 NA NA NA NA 

CMR Buildingd TA-3 5,890 58,900 1,280 12,800 16.2 162 15.8 158 7.0 70 

Pajarito Site TA-18 4,000 40,000 145 1,450 1.5 15 NA NA NA NA 

Sigma Complex TA-3 5,500 55,000 420 4,200 2 20 NA NA NA NA 

Materials Science Laboratory TA-3 600 6,000 0 0 0 0 NA NA NA NA 

1 

Target Fabrication Facility TA-35 3,800 38,000 10 100 0.4 4 NA NA NA NA 

Machine Shops TA-3 142,000 1.42 X 106 280 2,800 0 0 NA NA NA NA 

HE Processing Facilities TA-8, 9, 11, 7,000 70,000 8 80 0.2 2 NA NA NA NA 
16,28&37 

HE Testing Facilities TA-14, 15,36, 25,200 252,000 300 3,000 0.3 3 0.2 2 NA NA 
39,40 

Los Alamos Neutron Science TA-53 16,600 166,600 156 1,560 1 10 NA NA NA NA 
Centere 

Health Research Laborator/ TA-43 5,050 50,500 14 140 2.5 25 NA NA NA NA 

Radiochemistry Laboratory TA-48 1,600 16,000 120 1,200 1.3 13 NA NA NA NA 

Radioactive Liquid Waste TA-50 & 21 2,200 22,000 150 1,500 0 0 21 210 0 0 
Treatment Facilityg 

Waste Treatment, Storage, TA-54 920 9,200 174 1,740 4.0 40 27 270 0 0 
and Disposal Facilitiesg 

Non-Key Facilities 651,000 6.51 X 106 520 5,200 30 300 0 0 0 0 

ER Projecft 2 X 106 2 X 107 4,257 42,570 548 5,480 11 110 0 0 

Grand Totali 2.878 X 2.878 X 8,960 89,600 621 6,210 156 1,560 34 340 
106 107 
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TABLE 5.4.9.3-l.-ProjectedAnnual and 10-Year Total Waste Generation Under the Reduced Operations Alternativea-Continued 

NA indicates that this facility does not routinely generate these types of waste. 
8 Radioactive liquid waste generation is not projected by facility (section 5.4.9.3). 
b The chemical waste numbers reflect waste that exhibits a hazardous characteristic (ignitability, corrosivity, reactivity, or toxicity), is listed as a hazardous waste by EPA, is a mixture 

oflisted hazardous waste and solid waste, or is a secondary waste associated with the treatment, storage, or disposal of a hazardous waste. This includes waste that is subject to 
regulation under RCRA, as well as PCB waste and asbestos waste regulated under Toxic Substances Control Act. This waste category also includes biomedical waste. 

c These projections include 141,000 cubic feet (4,000 cubic meters) ofLLW due to backlogged waste. 
d These LLW projections include 141,000 cubic feet (4,000 cubic meters) ofLLW generation anticipated due to the CMR Building Upgrades, Phase IT. 
e These projections reflect reduced operational waste generation during construction activities that are included in this alternative. 
f These projections include 22,000 pounds (10,000 kilograms) of chemical waste, 550 pounds (250 kilograms) of biomedical waste (a special form of chemical waste), 1,560 cubic 

feet (44 cubic meters) ofLLW, and 850 cubic feet (24 cubic meters) ofLLMW associated with ongoing efforts to remove obsolete and contaminated equipment. 
g These facilities provide for storage, treatment, and disposal of waste generated throughout LANL. These activities generate secondary waste, the quantities of which are reflected in 

this table for these facilities. 
h The ER Project is projected to generate 390 cubic feet (11 cubic meters) per year ofTRU and mixed TRU waste together. All of this waste is presented under the TRU waste 

columns. 
i Grand totals have been rounded. 
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0.033 excess LCF per year). The only 
difference is that the Santa Fe Relief Route 
would have 1.2 miles (1.9 kilometers) less of 
urban highway mileage. Approximately 
65 percent of the excess LCFs are due to 
radioactive material shipments and 35 percent 
are due to hazardous chemical shipments. All 
shipments are conservatively assumed to result 
in an empty truck making the return trip. This is 
appropriate for WIPP and LL W shipments and 
for many SST shipments; however, most 
shipments are in general commerce and would 
not include the return of an empty truck. 

Truck Accident Injuries and Fatalities 

The impacts projected for the .Reduced 
Operations Alternative are presented in 
Table 5.4.10.1-1. (Additional information is 
provided in volume Ill, appendix F, 
section F.6.3.) Use ofthe SantaFeReliefRoute 
would reduce the risks of accidents, injuries, 
and fatalities by almost one-half of those 
indicated for the segment from U.S. 84/285 to 
I-25 due to the assumption that the accident rate 
on the Santa Fe Relief Route would be much 
lower than for the route through Santa Fe. 
Approximately 65 percent of the impacts are 
due to radioactive material shipments and 35 
percent are due to hazardous chemical 
shipments. Again, all shipments are assumed to 
result in a return by an empty truck. 

5.4.10.2 Cargo-Related Risks 

Incident-free Radiation Exposure 

The incident-free radiation exposure impacts 
projected for the off-site shipments under the 
Reduced Operations Alternative are presented 
in Table 5.4.10.2-1; as noted in 
section 5.2.10.2, the total is the dose throughout 
the U.S. and is dominated by the segments 
outside ofNew Mexico. The aircraft segment is 
for overnight carrier service; the truck segment 
to and from the airport is included in the truck 
results. In general, use of the Santa Fe Relief 

Environmental Consequences 

Route would result in only small changes in this 
type of impact. Truck crew doses and 
nonoccupational doses for people at rest stops 
would increase due to the increased length of the 
Santa Fe Relief Route for north-bound 
shipments carrying the radioactive material. 
Nonoccupational doses for people sharing the 
road would decrease due to the lower traffic 
density projected for the relief route. 

MEl dose occurs between LANL and I-25 and 
is 0.00032 rem. 

Driver Doses from On-Site Shipments of 
Radioactive Materials 

The projected collective radiation dose for 
LANL drivers under the Reduced Operations 
Alternative is 4.262 person-rem. This collective 
dose would be expected to result m 
0.0017 excess LCFs among these drivers. 

The average individual driver dose is projected 
to be 0.178 rem per year, which is well below 
the DOE radiation protection limit of 5 rem per 
year. 

Transportation Accidents 

The following discussion addresses the 
potential impacts of accidents leading to the 
release of either radioactive or hazardous 
material being transported in support of LANL 
operations under the Reduced Operations 
Alternative. Results are given for both off-site 
and on-site shipments. 

Off-Site Radioactive Materials Shipments 

MEl doses calculated with RADTRAN do not 
vary by alternative and are given in 
Table 5.2.10.2-2. The population dose and 
corresponding excess LCF per year for these 
shipments are presented in Table 5.4.10.2-2 for 
these accidents. ADROIT results that are 
separated into frequency and consequence 
components are not readily available. The 
product, MEl dose risk, can be presented in 
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TABLE 5.4.10.1-l.-Truck Accident Injuries and Fatalities Projected for LANL Shipments Under 
the Reduced Operations Alternative 

ROUTE SEGMENT 
NUMBER OF ACCIDENTS NUMBER OF INJURIES NUMBER OF FATALITIES 

PER YEAR PER YEAR PER YEAR 

On-Site 0.014 0.0029 0.00014 

LANL to U.S. 84/285 0.18 0.037 0.0018 

U.S. 84/285 to I-25 0.43 0.091 0.0043 

Remainder ofNew Mexico 0.70 0.68 0,075 

Outside New Mexico 3.6 3.3 0.33 

Total 4.9 4.1 0.41 

TABLE 5.4.10.2-l.-lncident-Free Population Dose and Lifetime Excess LCFs for Off-Site 
Shipments per Year of Operation Under the Reduced Operations Alternative 

TRUCKDRIVER NONOCCUPATIONAL 

ORAIRCREW ALONG ROUTE SHARING ROUTE STOPS 
ROUTE SEGMENT 

person- excess person- excess person- excess person- excess 
rem/year LCF/year rem/year LCF/year rem/year LCF/year rem/year LCF/year 

LANL to U.S. 84/285 6.4 0.0026 0.034 0.000017 0.56 0.00028 3.4 0.0017 

U.S. 84/285 to I-25 8.7 0.0035 0.42 0.00021 3.4 0.0017 3.6 0.0018 

Remainder of New Mexico 50 0.02 0.12 0.00006 1.9 0.00095 27 0.014 

Outside New Mexico 440 0.18 2.9 0.0014 0.25 0.012 200 0.1 

Aircraft 2.4 0.0012 NA NA NA NA NA NA 

Total 510 0.21 3.5 0.0017 31 0.015 230 0.12 

NA =Not applicable, rem= roentgen equivalent man 
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TABLE 5.4.10.2-2.-Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Reduced Operations Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SHIPMENT TYPE 

ROUTE SEGMENT AMERICIUM 
CH-TRU RH-TRU 

PLUTONIUM 
PITS TOTAL 

-241 -238 

person- person- person- person- person- person- excess 
rem/year rem/year rem/year rem/year rem/year rem/year LCF/year 

LANL to U.S. 84/285 0.015 0.0014 2.9 X 10"6 4 x w-7 2 x w-6 0.016 8.0 x w-6 

U.S. 84/285 to I-25 0.24 0.019 0.00004 1 x w-6 8 x w-6 0.26 0.00013 

Remainder of New 0.031 0.012 0.000025 4 x w·7 4 x w·6 0.043 0.000022 
Mexico 

Rest of U.S. 2.5 NA 

NA =Not applicable 

terms of excess LCF per year; for the Reduced 
Operations Alternative, MEl dose risk due to 
plutonium-238 oxide and due to pit shipments 
were each less than 1 x 10"10 excess LCF per 
year. 

The use of the Santa Fe Relief Route would 
reduce the projected population dose (and 
therefore the excess LCFs per year) to about 
one-third for the U.S. 84/285 to 1-25 segment, 
as compared to use of the route through Santa 
Fe. This difference is primarily due to the 
difference in population density along these 
routes. (The lower traffic density along the 
relief route is also a factor.) The use of the Santa 
Fe Relief Route would increase the projected 
population dose (and therefore excess LCFs per 
year) for the remainder ofNew Mexico segment 
to about double that identified if the route 
through Santa Fe is used. This difference is due 
to the increase (6 miles [9.6 kilometers] more) 
in the distance traveled on 1-25 for north-bound 
shipments. 

NA 4 x w-6 0.00001 2.5 0.0012 

On-Site Radioactive Materials Shipments 

The MEl doses, frequencies, and MEl risks due 
to the bounding on-site shipments involving 
radioactive materials are given in 
Table 5.4.10.2-3. As noted in section 5.2.10.2, 
the frequency of the bounding DARHT and 
PHERMEX shipments has been added to the 
frequency of irradiated target shipments. 

TABLE 5.4.10.2-3.-MEJ Doses and 
Frequencies for Bounding On-Site 

Radioactive Materials Accidents Under the 
Reduced Operations Alternative 

SHIPMENT 
EVENT 

MEl 
TYPE 

FREQUENCY 
DOSE 

MEl RISK 
PER YEAR 

Plutonium- 8.8 X 10"8 8.7 rem 7.7 x w·7 

238 Solution rem/year 
(3.1 x 10"10 

excess 
LCF/year) 

Irradiated 2.9 x w-6 acute 2.9x 10"6 

Targets fatality fatalities/ 
year 
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Hazardous Materials Shipments 

The bounding hazardous materials shipments 
for accident analyses are major chlorine 
shipments (toxic), major propane shipments 
(flammable), and major explosive shipments. 
The consequences of an accident involving a 
major explosive shipment is bounded by the 
consequences of an accident involving a major 
propane shipment, so the frequency of 
explosives shipments was added to the 
frequency of propane shipments (rather than 
analyzing them separately). 

Accidental Chlorine Release 

The projected .frequencies, consequences, and 
risks associated with major chlorine accidents 
under the Reduced Operations Alternative are 
presented in Table 5.4.10.2-4. 

The use of the Santa Fe Relief Route would 
result in about one-tenth the risk of fatalities and 
injuries on the U.S. 84/285 to I-25 segment, as 
compared to the use of the route through Santa 
Fe. These differences are due to the lower 
population density along the Santa Fe Relief 
Route. The use of the Santa Fe Relief Route 
would result in a slight increase in the risk of 
fatalities and injuries on the remainder of New 
Mexico segment because of the extra 6 miles 
(9.6 kilometers) traveled on I-25 for 
northbound traffic (chlorine shipments are all 
assumed to travel north on I-25). 

Accidental Propane Release 

The projected frequencies, consequences, and 
risks associated with major propane accidents 
under the Reduced Operations Alternative are 
presented in Table 5.4.10.2-5. 

The use of the Santa Fe Relief Route would 
result in about one-third the risk of fatalities and 
one-fourth the risk of injuries on the U.S. 84/285 
to I-25 segment, as compared to the use of the 
route through Santa Fe. These differences are 
due to the lower population density along the 
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Santa Fe Relief Route. The use of the Santa Fe 
Relief Route would result in a slight decrease in 
the risk of injuries and fatalities on the 
Remainder of New Mexico segment because of 
the 6-mile (9.6-kilometer) reduction in distance 
traveled on I-25 for southbound traffic (propane 
shipments are all assumed to travel south on 
I-25). 

5.4.11 Accident Analysis 

Transportation accidents for the Reduced 
Operations Alternative are addressed in 
section 5.4.10. High-frequency (greater than 1 
in 1 00) occupational accidents for the Reduced 
Operations Alternative are addressed in 
section 5.4.6. 

5.4.11.1 Multiple Source Release of 
Hazardous Material from 
Site-Wide Earthquake and 
Wildfire 

The risks from these accidents are driven 
primarily by the frequency and magnitude of the 
earthquakes and wildfires in the area. Because 
the same types of operations will be conducted 
in the same facilities and the inventories of 
MAR will be about the same, there are no 
substantial changes in risk from earthquakes 
between the No Action and the Reduced 
Operations Alternatives. 

For the wildfire scenario, the frequency will 
remain the same, but the MAR will be reduced 
by about 25 percent at TSTA, reducing the 
consequences by approximately 1 percent 
(6 person-rem) compared to the No Action 
Alternative. Table 5.2.11.1-1 and 5.2.11.1-2 
can be referenced for the results of the No 
Action Alternative. 
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TABLE 5.4.10.2-4.-Frequencies, Consequences, and Risk for a Major Chlorine Accident Under 
the Reduced Operations Alternative 

EVENT 
ESTIMATED ESTIMATED 

RISK OF 
RISK OF 

ROUTE NUMBER OF NUMBER OF INJURIES 
SEGMENT 

AREA FREQUENCY 
FATALITIES PER INJURIES PER 

FATALITIES 
PER 

PER YEAR 
EVENT EVENT 

PERYEAR8 

YEAR8 

LANLtoU.S. Rural 0.000026 0.065 0.24 8.0x 10-6 0.00003 
84/285 

Suburban 4.3 X 10-6 1.5 5.6 

U.S. 84/285 to Rural 0.00002 0.053 0.20 0.00027 0.001 
I-25 

Suburban 0.000044 3.0 11 

Urban 0.000013 11 40 

Remainder of Rural 0.00015 O.Ql5 0.056 0.000048 0.00018 
New Mexico 

Suburban 0.000016 1.5 5.5 

Urban 2.6x 10-6 8.4 32 

Remainder of Rural O.OOll 0.028 0.10 0.0012 0.0044 
u.s. Suburban 0.00028 1.6 6.1 

Urban 0.000066 10 39 

a Because individual factors were rounded for presentation, multiplication of the factors on this table may not exactly match the results in these 
columns. 

TABLE 5.4.10.2-5.-Frequencies, Consequences, and Risk for a Major Propane Accident Under 
the Reduced Operations Alternative 

EVENT 
ESTIMATED ESTIMATED 

RISK OF RISK OF 
ROUTE 

AREA FREQUENCY 
NUMBER OF NUMBER OF 

FATALITIES INJURIES 
SEGMENT 

PER TRIP 
FATALITIES INJURIES PER 

PERYEAR8 PERYEAR8 

PER EVENT EVENT 

LANLtoU.S. Rural 9.2 X 10-6 0.28 1.1 9.2 X 10-6 0.000037 
84/285 

1.6 X 10-6 Suburban 4.2 17 

U.S. 84/285 to Rural 7.1 X 10-6 0.23 0.92 0.00014 0.0006 
I-25 

Suburban 0.000016 8.4 34 

Urban 4.8 X 10-6 1.8 7.3 

Remainder of Rural 0.000062 0.15 0.6 0.00011 0.00048 
New Mexico 

Suburban 0.00002 5.1 20 

Urban 2.5 X 10-6 1.5 6.1 

Remainder ofU.S. Rural 0.000078 0.09 0.36 0.000063 0.00027 

Suburban 9.9 X 10-6 4.8 19 

Urban 5.1 x w-6 1.9 7.5 

a Because individual factors were rounded for presentation, multiplication of the factors on this table may not exactly match the results in these 
columns. 
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5.4.11.2 Plutonium Releases from 
Manmade and Process 
Hazards at LANL 

For the Reduced Operations Alternative, the 
frequencies and consequences of these 
accidents are the same as under the No Action 
Alternative. These are presented in 
Table 5 .2.11.2-1. 

An overview of the 1969 plutonium fire at the 
Rocky Flats site and a comparison of the design 
and operational differences between Rocky 
Flats and TA-55-4 are presented in volume ill, 
appendix G, section G.4.1.2. 

Substantial differences exist between the 
nuclear facility and operations being conducted 
in TA-55-4 today and those that were present at 
the Rocky Flats Plant in 1969. TA-55-4 was 
designed to correct the deficiencies detected in 
older facilities such as the Rocky Flats Plant and 
is being upgraded to meet the even more 
stringent requirements of the 1990's, including 
enhanced setsmtc resistance and fire 
containment. 

5.4.11.3 Highly Enriched Uranium 
Release from Process 
Hazard Accident 

As discussed in section 5.2.11.3, this accident is 
the dominant accident for release of HEU. 
Because there are no planned changes in the 
number of experiments or the inventories 
associated with this activity, the frequency and 
consequences of this scenario under the 
Reduced Operations Alternative are the same as 
presented under the No Action Alternative. 
These are reflected in Table 5 .2.11.3-1. 
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5.4.11.4 Tritium Release from a 
Manmade Hazard Accident 
atLANL 

As presented in section 5.2.11.4, the aircraft 
crash event is the dominant accident that 
involves tritium. Because no changes in 
operations or inventories from the No Action 
Alternative are made, the consequences and 
frequencies associated with these scenarios are 
the same as those presented in Table 5 .2.11.4-1. 

5.4.11.5 Chemical Releases from 
Manmade and Process 
Hazard Accidents at LANL 

For the chlorine releases, on-site personnel 
could be exposed to concentrations in excess of 
ERPG-2. Chlorine has a highly objectionable 
odor, which prompts sheltering and escape; 
however, personnel can be quickly overcome 
when exposed to high concentrations. 

The number of accidental releases of chlorine 
depends upon the number of times the material 
is handled. The minor changes in activity levels 
cause the risk to decrease by about 5 to 
10 percent. The incremental risk for this 
alternative over the No Action Alternative is 
essentially zero. These changes do not alter the 
overall risk profile for the site or substantially 
alter the relative ranking of each of these 
accidents. These results are provided m 
Tables 5.4.11.5-1 and 5.4.11.5-2. 

5.4.11.6 Worker Accidents 

Because there are no changes in the types of 
activities, frequencies, or inventories from the 
No Action Alternative, an individual worker is 
subject to the same risk, as presented in 
Table 5.2.11.6-1. 
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TABLE 5.4.11.5-1.-Summary of Chlorine Exposure Scenarios at LANL-Reduced 
Operations Alternative 

CONSEQUENCE 
SOCIETAL RISK 

SCENARIO DESCRIPTION LIKELlliOOD8 

MEASURESb,c (NUMBERS AT OR ABOVE 
ERPG-2 PER YEAR) 

PROCESS J1AZARD ACCIDENTS 

CHEM--01 Approximately For the risk-dominant 0.047 

Chlorine release (150 pounds 
0.0011 peryear large leak scenario, an 

The Reduced Operations 
[68 kilograms]) from potable water 

(i.e., one such average of approximately 
Alternative is 5% less likely 

treatment station, due to human error 
event in 43 persons exposed above 

than the No Action due to the 
during cylinder changeout or 

approximately ERPG-2 levels, and 
handling of one less chlorine 

900years) approximately 12 persons 
maintenance, or due to random 

exposed above ERPG-3 
cylinder; no change in severity. 

hardware failures. 
levels, to distances of up 
to a few tenths of a mile. 

CHEM--02 Approximately Average of 292 people 0.035 

Multiple cylinder (1,500 pounds 
0.00012 per year within LANL (ranging 

Frequency increases by 8% 
(i.e., one in from none to 1,000 

[680 kilograms]) from toxic gas 
approximately depending upon wind 

from the No Action 
storage shed at Gas Plant, due to fire 

8,500 years) direction) exposed at or 
Alternative; no change in 

or aircraft crash. 
above ERPG-2 or -3 

severity. 

levels; town protected by 
canyon from highest 

concentrations. 

CHEM--03 Approximately An average of 0.032 

Chlorine release (150 pounds 
0.00012 per year approximately 263 

No change in likelihood or 
[68 kilograms]) from toxic gas 

(i.e., one in exposed above ERPG-2 
severity over the No Action 

approximately levels; or 239 above 
storage shed at Gas Plant, due to 

8,000 years) ERPG-3 levels, at 
Alternative. 

random failure or human errors during 
distances to a fraction of a 

cylinder handling. 
mile, all within LANL; 

town protected by canyon 
from highest 

concentrations. 

CHEM--06 Approximately Average number exposed 6.426 

Chlorine gas release outside 
0.063 per year at or above ERPG-2 

No change in likelihood or (i.e., one event in doses is approximately 
Plutonium Facility. 

approximately 102, and above ERPG-3, 
severity over the No Action 

16 years) approximately 7 at ranges 
Alternative. 

to a fraction of a mile. 

a Accident likelihood estimates are conservative, given the information available. However, for the particularly unlikely accidents, it 
is possible that there are causal mechanisms that were missed, so the possibility of a more probable scenario cannot be rigorously 
ruled out. 

b Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for release. 
c Accident consequences are generally conservative (pessimistic), but do not bound the effects of accidents occurring under unusually 

unfavorable weather conditions. The results quoted are weather averaged. 
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TABLE 5.4.11.5-2.-Summa.ry of Chemical Exposure Scenarios-Reduced Operations Alternative 

SOCIETAL RISK 

SCENARIO DESCRIPTION LIKELDIOOD8 CONSEQUENCE (NUMBERS AT OR 
MEASURESb,c ABOVE ERPG-2 

PER YEAR) 

CHEM-04 Bounding single Approximately Average number of off-site 0 
container release of 0.004 per year persons exposed above 

No changes in frequency 
toxic gas (selenium (i.e., one in about ERPG-2 level is zero; 

or severity from the No 
hexafluoride) from 250years) toxic effects generally 

Action Alternative. 
waste cy Iinder limited to the source's TA 

storage. (TA-54). 

CHEM-OS Bounding multiple Approximately Under conservative 0 
cylinder release of 0.00014 per year daytime conditions, no one 

No changes in frequency 
toxic gas (sulfur (i.e., one event in outside the source area 

or severity from the No 
dioxide) from waste approximately (TA-54) would see levels 

Action Alternative. 
cylinder storage. 7,000 years) above ERPG-2. Under 

least favorable conditions, 
13 persons could be 

exposed above ERPG-3 
levels. 

a Accident likelihood estimates are conservative, given the information available. However, for the particularly unlikely accidents, 
it is possible that there are causal mechanisms that were missed, so the possibility of a more probable scenario cannot be 
rigorously ruled out. 

b Conservative assumptions have been employed in estimating the quantity and form ofthe hazardous materials available for 
release. 

c Accident consequences are generally conservative (pessimistic), but do not bound the effects of accidents occurring under 
unusually unfavorable weather conditions. The results quoted are weather averaged. 
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5.5 IMPACTS OF THE GREENER 

ALTERNATIVE 

5.5.1 Land Resources 

5.5.1.1 Land Use 

Changes to land use under the Greener 
Alternative would be the same as for the No 
Action Alternative. 

5.5.1.2 Vtsual Resources 

Changes to visual resources under the Greener 
Alternative would be the same as for the No 
Action Alternative. 

5.5.1.3 Noise 

Changes to noise levels and air blasts associated 
with high explosives testing under the Greener 
Alternative would be the same as for the No 
Action Alternative. The overall LANL on-site 
activities (due to the increased operational 
levels in activities not related to weapons) 
would increase under implementation of the 
Greener Alternative resulting in an overall 
greater total number of noise producing events 
for workers. This could be a slight negative 
impact to the worker noise environment, as 
compared to the No Action Alternative. 

5.5.2 Geology and Soils 

Potential impacts for the Greener Alternative on 
geology and soils would be the same as those for 
the No Action Alternative. 

5.5.3 Water Resources 

5.5.3.1 Surface Water 

Table 5.5.3.1-1 shows the total flow from the 
NPDES outfalls for each of the major 

Environmental Consequences 

watersheds under the Greener Alternative. In 
volume ill, appendix A, Table A.1-1 presents 
more detailed information on the NPDES 
outfalls for all four alternatives by facility (key 
and non-key), watershed, and location. The 
estimated total gallons discharged into all 
watersheds totals 275 million gallons 
(1,041 million liters) under the Greener 
Alternative. This is an increase from the index 
effluent volume of 233 million gallons 
(882 million liters). 

NPDES outfall effluent quality during the 
period of the SWEIS (1997 through 2006) is 
expected to be the same under this alternative as 
described for the No Action Alternative, 
including the radionuclide concentrations in 
effluent from TA-50, as presented in 
Table 5.2.3-2. The canyons with increased 
NPDES outfall flows (Los Alamos and Sandia) 
are the same as the No Action and the Expanded 
Operations Alternatives. The increased flow 
volumes in these two canyons are the same as 
the Expanded Operations Alternative, and the 
potential impacts should be minimal for the 
same reasons as discussed in the No Action and 
the Expanded Operations Alternatives. For the 
Greener Alternative, there are no new activities 
that will result in changes to storm water runoff. 

5.5.3.2 Alluvial Groundwater 

The NPDES outfall discharges are similar to 
those under Expanded Operations and are 
expected to result in similar alluvial 
groundwater volumes. 

The projected discharge from the RLWTF into 
Mortandad Canyon under the Greener 
Alternative is 6.6 million gallons (25 million 
liters) per year, as compared to the RLWTF 
index volume of5.5 millions gallons (21 million 
liters) per year. 

The new HEL WTF will result in improved 
water quality to Canyon de Valle as discussed 
under the No Action Alternative. 
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TABLE 5.5.3.1-1.-NPDES Discharges by Watershed Under the Greener Alternativtfl 

DISCHARGES (MGY) 
#OUTFALI.S 

WATERSHED KEY FACILITIES NON-KEY TOTAlS 

INDEX GREENER INDEX GREENER INDEX GREENER INDEX GREENER 

Ancho 2 0 0.1 0.0 0.0 0.0 0.1 0.0 

Canada del Buey 3 3 0.0 0.0 6.4 6.4 6.4 6.4 

Chaquehui 1 0 0.0 0.0 5.8 0.0 5.8 0.0 

Guaje 7 7 0.0 0.0 0.7 0.7 0.7 0.7 

Los Alamos 12 8 19.2 44.5 0.5 0.2 19.7 44.7 

Mortandad 12 7 42.0 29.6 10.9 5.1 52.9 34.7 

Pajarito 17 11 8.4 1.8 0.8 0.8 9.2 2.6 

Pueblo 1 1 0.0 0.0 1.0 1.0 1.0 1.0 

Sandia 11 8 4.4 42.8 103.5 127.9 107.9 170.7 

Water 21 10 29.5 14.1 0.0 0.0 29.5 14.1 

Totals 87 55 103.6 132.3 129.6 142.0 233.2 274.9 

MGY: millions of gallons per year 
aNPDES Information Sources: Index information was provided by the Surface Water Data Team Reports of August 1996 

(Bradford 1996) and as modified in 1997 (Garvey 1997). Outfall flow projections for the alternatives were based on the outfalls 
remaining as ofNovember 1997. Additional outfalls may be eliminated in the future, as discussed in the Environmental 
Assessment/or Effluent Reduction (DOE 1996e), as well as several other outfalls that may be closed as part ofLANL's ongoing 
outfall reduction program. 

5.5.3.3 Perched Groundwater 

Groundwater flow and contaminant pathways to 
the intermediate perched groundwater bodies 
are not well characterized nor understood. It is 
possible that the increased NPDES discharges 
to Los Alamos and Sandia Canyons under this 
alternative could increase recharge of the 
intermediate perched groundwater and 
contaminant transport beneath these canyons. 

5.5.3.4 Main Aquifer 

Recharge mechanisms to the main aquifer are 
uncertain. However, for the same reasons as 
discussed under the No Action Alternative, 
impacts resulting from increased NPDES outfall 
flows under the Greener Alternative should be 
negligible. 

A conservative projection of LANL water use 
under the Greener Alternative is 759 million 

5-170 

gallons (2,873 million liters) per year. Los 
Alamos County and the NPS did not provide 
projections, but in 1994 the County used about 
958 million gallons (3,626 million liters) from 
this water right and the NPS used about 
5 million gallons (19 million liters). Based on 
this information, it is expected that the water 
requirements of this community can be met 
within the existing water rights from the main 
aquifer; however, projected use may approach 
100 percent of the existing water rights to the 
main aquifer under this alternative. 

For the purposes of modeling drawdown of the 
main aquifer, annual water use projections were 
made. The total water usage from DOE water 
rights was projected to average 1,670 million 
gallons (6,321 million liters) per year under the 
Greener Alternative, with a maximum annual 
use of 1,697 million gallons (6,423 million 
liters) and a minimum annual use of 
1,611 million gallons (6,098 million liters). 



The model results reflect water level changes at 
the top of the main aquifer across the 
alternatives, given continued draw from the 
aquifer by DOE, Espanola, and Santa Fe. 
Table 5.5.3.4-1 shows predicted water level 
changes at the surface of the main aquifer during 
the period from 1997 through 2006 for the 
Greener Alternative; as noted in section 5.2.3.1, 
these changes are not all due to LANL 
operations. Although the water use modeled 
includes water use in Espanola and Santa Fe, the 
differences between the alternatives are due 
only to LANL operations. The impacts to the 
volume of water in the main aquifer under this 
alternative are very similar to those described 
for the No Action Alternative; the drawdowns in 
DOE well fields are minimal relative to the total 
thickness of the main aquifer, and the volume of 
water to be used over the period from 1997 
through 2006 is negligible relative to the 
volume of water in storage. Details of the 
conceptual model, assumptions, uncertainties 
and limitations, and input parameters for the 
groundwater model are described in volume III, 
appendix A. 

5.5.4 Air Quality 

5.5.4.1 NonradiologicalAir Quality 
Impacts 

Criteria pollutant emissions under the Greener 
Alternative are less than those under the 
Expanded Operations Alternative. Because the 
bounding analysis of criteria pollutant 
emissions for all alternatives (based on the 
emissions under the Expanded Operations 
Alternative) results in estimated concentrations 
of each pollutant below the standards 
established to protect human health with an 
ample margin of safety, criteria pollutant 
emissions under the Greener Alternative would 
also be below these levels. 

As discussed in section 5.1.4, the only toxic air 
emissions with the potential to impact human 

Environmental Consequences 

TABLE 5.5.3.4-l.-Maximum Water Level 
Changes at the Top of the Main Aquifer 

Under the Greener Alternative (1997 
Through 2006) 

WATER LEVEL CHANGE IN FEETa,b 

AREA OF CONCERN ON SITE 

Pajarito Well Field -14.5 

Otowi Well Field (Well 0-4) -14.2 

AREA OF CONCERN OFF SITE 

DOE - Guaje Well Field -9.0 

Santa Fe Water Supply 

Buckman Well Field +21.6 

Santa Fe Well Field -20.6 

San Juan Chama Diversion 0.0 

Springs 

White Rock Canyon Springs, Maximum 0.0 
Drop 

White Rock Canyon Springs, Maximum +1.0 
Rise 

Other Springs (Sacred, Indian) +3.8 

San lldefonso Pueblo Supply Wells 

West of Rio Grande 

Household, Community Wells +0.6 

Los Alamos Well Field +3.8 

East of Rio Grande 

Household, Community Wells 0.0 

a Negative value(-) indicates water level drop; positive 
value(+) indicates water level rise. 

b Also, the water level changes projected by the regional 
MODFLOW model represent average changes over a 
whole grid-cell (i.e., a square that is a mile on a side). 
They are, for the most part, not predictive of the water 
level changes at any single point within the cell (for 
example, a supply well). Pumping wells have 
characteristic "cones of depression" where the water 
surface reflects an inverted cone, and water levels at the 
well may be quite different from levels even a few ten's of 
feet away. Whether any individual well would exhibit 
water level changes consistent with the predicted grid-cell 
average change is a function of, for example, its location 
within the grid-cell; proximity to other pumped wells; and 
the individual well operation, construction, and hydraulics. 
Hence, the water level changes predicted by the model can 
only be considered qualitatively and cannot be considered 
as finite changes. 
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health and the environment under any 
alternatives are those associated with REFS 
operations and the additive emissions from all 
the pollutants from all TAs on receptor sites 
located near the Los Alamos Medical Center. 
Under the Greener Alternative, such emissions 
are projected to be similar to those addressed in 
the No Action Alternative (section 5.1.4). 
Therefore, pollutants released from LANL 
operations under the Greener Alternative are not 
expected to cause air quality impacts that would 
affect human health and the environment. 

5.5.4.2 Radiological Air Quality 
Impacts 

This section addresses the radiation dose to the 
FS MEl, LANL MEl, and the population dose 
from LANL radionuclide air emissions under 
the Greener Alternative. 

Facility-Specific Maximally Exposed 
Individual 

Table 5.5.4.2-1 shows the FS MEl for each 
facility analyzed under the Greener Alternative. 
The highest MEl dose was 4.52 millirems per 
year, which is 45.2 percent of the regulatory 
limit for the air pathway. The EPA regulatory 
limit would not be exceeded from emissions of 
these facilities under the Greener Alternative. 

LANL Maximally Exposed Individual 

The location of the LANL MEl (2,625 feet 
[approximately 800 meters] north-northeast of 
TA-53) was shown to be identical to the FS 
MEl with the highest dose under this 
alternative. The LANL MEl dose was 
calculated to be 4.52 millirems per year under 
the Greener Alternative. 

Population Dose 

The collective dose to the population living 
within a 50-mile (SO-kilometer) radius from 
LANL was calculated for emissions from all 
key facilities and found to be 13.79 person-rem 
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TABLE 5.5.4.2-1.-F acility-Speciftc 
Information--Greener Alternative 

FACILITY 
DOSE8 

(MREM!YR) 

TA-3-29 (CMR) 0.35 

TA-3-66 (Sigma) 0.35 

TA-3-102 (Shops) 0.28 

TA-ll (High Explosive Testing) 0.31 

TA-15/36 (Firing Sites) 2.17 

TA-16 (Tritium Facility) 0.31 

TA-18 (Pajarito Site) 1.93 

TA-21 (Tritium Facility) 1.54 

TA-48 (Radiochemistry 1.64 
Laboratory) 

TA-55 (Plutonium Facility) 1.64 

TA-53 (LANSCE)b 4.52 

TA-54 (Boundary)c 0.79 

TA-54 (White Rock) 0.45 

a For each FS MEl, the total dose was calculated by adding 
the contributions from each modeled facility. An MEl 
does not leave or take protective measures. 

b This is also the LANL MEl. Five specific sources were 
modeled from TA-53. These include theTA-53 ES-2, 
ES-3, IPF, LEDA and combined diffuse emissions. 

c Two FS MEl locations were considered for TA-54 because 
Area G is bordering San Ildefonso Pueblo land. The first is 
a MEl location at the LANL boundary, 1,197 feet 
(365 meters) northeast of Area G. No person from the 
Pueblo currently is known to live along this boundary. The 
second is an actual MEl location in the town of White 
Rock, approximately 5,331 feet (1,625 meters) southeast 
of Area G. 

per year. TA-15/36 account for 51.3 percent of 
this dose, and collectively, collective diffuse 
emissions, including those from these TAs, 
account for 52.1 percent of this dose. The 
values reported for population doses for this 
alternative, as well as the other alternatives, is 
higher than has been reported in the recent 
annual environmental reports. It is important to 
recognize that the alternatives analyzed 
represent increased operations when compared 
to recent history. The material throughput at the 
different facilities under the various alternatives 
is presented in chapter 3, section 3.6. 



Isodose Maps 

The isodose maps for the 50-mile 
(SO-kilometer) region are shown on the isodose 
maps in Figures 5.5.4.2-1 and 5.5.4.2-2. 

5.5.5 Ecological Resources, 
Biodiversity, and Ecological 
Risk 

Impacts to ecological resources and biodiversity 
resulting from the Greener Alternative would 
not vary appreciably from those of the No 
Action alternative. There would not be any 
incremental changes from the No Action level 
of ecological risk. 

5.5.6 Human Health 

The consequences of implementing the Greener 
Alternative on public health and worker health 
are presented below. As discussed in 
section 5.1.6, "risk," as used in the SWEIS 
human health analysis, refers to the probability 
of toxic or cancer mortality under the specific 
exposure scenarios analyzed. 

5.5.6.1 Public Health 

The consequences of continued operations of 
LANL on public health under the Greener 
Alternative are presented below for the same 
topics discussed in section 5.2.6.1. 

Regional Consequences of Airborne 
Radioactivity Inhalation and Immersion 

The LANL MEl was estimated to be 2,625 feet 
(approximately SOO meters) north-northeast of 
LANSCE (TA-53). This location is within the 
LANL reservation, and the dose at this location 
is estimated to be 4.5 millirem per year 
(section 5.5.4.2), corresponding to a 72-year 
lifetime dose of 320 millirem. This location 
borders the Los Alamos townsite and is a 
conservative estimate for an MEl from LANL 
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emissions. The background (TEDE) dose in the 
Los Alamos area is estimated to be 360 millirem 
per year; thus, the dose is 1.3 percent of the 
background dose. 

Table 5.5.6.1-1 summarizes the LANL MEl 
dose and presents the corresponding excess risk 
of excess LCF to the MEl These risks are 
presented on a lifetime basis, assuming that the 
hypothetical LANL MEl received the estimated 
dose of 4.5 millirem each year for a 72-year life. 
The excess LCF risk was estimated to be 0.0002 
over a lifetime. 

The isodose maps showing both the estimated 
dose near LANL and within a 50-mile 
(SO-kilometer) radius of LANL are given in 
Figures 5.5.4.2-1 and 5.5.4.2-2. The 
population dose within the 50-mile 
(SO-kilometer) radius is also given in 
Table 5.5.6.1-1, estimated to be 13.S person
rem per year. As reflected in the table, the 
annual operations excess LCF risk was 
estimated to be 0.0069. 

In the Greener Alternative, there are six 
facilities with FS MEls receiving a dose that 
would exceed 1 millirem per year (volume III, 
appendix B): 

• LANSCE, 4.52 millirem per year to the 
facility MEl 

• HE Testing Sites (TA-15 and TA-36), 
2.17 millirem 

• Pajarito Site (TA-1S), 1.93 millirem 
• Radiochemistry Laboratory (TA-4S), 

1.64 millirem 
• Plutonium Facility, 1.64 millirem 
• TSTA and TSFF (TA-21 ), 1.54 millirem 

External Radiation: Two Special Cases 

As discussed in section 5.2.6.1, one contribution 
to public dose results from jogging or hiking the 
access road north ofTA-21 and is attributable to 
cesium-137 known to be on the ground within 
theTA. The MEl dose is not expected to change 
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1 Note: The isodose lines are given in units of mrem. 
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FIGURE 5.5.4.2-1.-lsodose Map Showing Doses Greater Than 1 Millirem 
per Year for the Greener Alternative. 
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FIGURE 5.5.4.2-2.-Isodose Map Showing Doses Less Than 1 Millirem 
per Year for the Greener Alternative. 
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TABLE 5.5.6.1-1.-Estimated Public Health Consequences for LANL MEl and the Population 
Within 50-Mile (80-Kilometer) Radius ofLANLfor the Greener Alternative 

PARAMETER LANL HYPOTHETICAL MEl 
50-MILE (SO-KILOMETER) 

RADIUS POPULATION 

Dose (Committed Effective Dose 4.52 millirem!year 13.79 person-rem/year 
Equivalent) 

ExcessLCF 0.0002/lifetirne (72 year) 0.0069/year of operations 

under the Greener Alternative from that 
estimated under the No Action Alternative (an 
EDE of 2.9 millirem per year and a lifetime 
excess LCF risk of about 1 x 1 o-6 per year of 
operation). 

The other contribution to public dose, as 
discussed in section 5.2.6.1, would result from 
TA-18 "road-open" operations. At the 
95 percent confidence level, four exposures per 
year would be expected for the MEl out of the 
100 operations per year at TA-18 under the 
Greener Alternative (the same as for the No 
Action Alternative). This would result in an 
annual projected MEl EDE dose of 19 millirem 
per year. The lifetime excess LCF risk for this 
dose is about 9.5 x 10-6 per year of operation. 

Nonionizing Radiation 

The only uncontained nonionizing radiation 
source in use or planned for LANL is the 
microwave transmitter in TA-49. The 
consequence of a public exposure to this source 
under the Greener Alternative is the same as for 
the No Action Alternative; as discussed in 
section 5.2.6.1, this consequence is negligible. 

Consequences of Airborne Chemical 
Emissions 

For the Greener Alternative, these 
consequences are the same as those under the 
No Action Alternative; the worst case lll for 
lead did not exceed one in a million (1 o-6); for 
DU, the worst case lll did not exceed I in 
100,000 (0.00010); and the excess LCF for 
beryllium (evaluated as a carcinogen) under the 
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Greener Alternative was estimated to be less 
than 3.6 x 10-7 per year. These analyses are 
presented in detail in volume III, appendix D. 

Consequences of Ingestion and Dermal 
Exposures to Residents, Recreational Users, 
and Special Pathways Receptors 

The risk to the public from ingestion under the 
Greener Alternative does not differ from that 
associated with the No Action Alternative; this 
is because most of the risk is attributable to the 
existing levels of contamination in water and 
soils in the area. This is discussed further in 
section 5.2.6.1. Table 5.2.6.1-2 summarizes the 
ingestion radiological annual dose and excess 
LCF per year to theMEis. Tables 5.2.6.1-2 and 
5.2.6.1-3 summarize the total radiological 
annual ingestion dose and excess LCF to 
members of the public. Per Table 5.2.6.1-3, the 
total worst-case ingestion doses for the off-site 
resident of Los Alamos County and non-Los 
Alamos County resident are 0.011 and 
0.017 rem per year, respectively. Ifthis person 
is also a recreational user of the Los Alamos 
canyons, drinking canyon water and ingesting 
canyon sediments, the worst-case additional 
dose ranges up to 0.001 rem per year, according 
to the amount oftime spent in the canyons (see 
footnote bin Table 5.2.6.1-3). If the individual 
has traditional Native American or Hispanic 
lifestyles, the values found in the final columns 
of the table should be used in place of the values 
in the first columns for off-site residents. Per 
the values in the final columns, these "special 
pathways receptors" can have worst-case 
3.1 millirem per year additional dose. The 
associated excess LCF risks for the off-site 



residents are 8. 6 x 1 o-6 per year of exposure and 
9.1 X 10-7 peryearofexposurefortheindividual 
who is also an avid recreational user. These 
worst-case doses are for a 95th percentile intake 
of the 95th percentile contamination level 

' referred to as the UCL. Ingestion pathway 
calculations included all radionuclides detected 
in the media. This includes natural background, 
weapons testing fallout, and previous releases. 
The actual contribution from continued 
operations at LANL is only a small fraction of 
this value. These values apply to the baseline 
and to all four alternatives. The data and 
analyses for these calculations are in 
appendix D, section 3.3. Table 5.2.6.1-3 
summarizes the risk associated with metals 
ingestion to MEis in the LANL region. 

Consequences to the Public along 
Transportation Routes 

Section 5.5.10 details the analysis of 
transportation consequences. Public health 
consequences include the dose and excess LCF 
risk associated with routine accident-free 

' ' transportation. Table 5.5.10-2 shows the 
population dose and excess LCF for normal 
(accident-free) off-site shipments. The 
population dose and excess LCF that are 
associated with exposures occurring during 
stops for transportation segments near LANL 
are provided in Table 5.5.6.1-2. Doses 
associated with living along route and sharing 
routes with these shipments are detailed in 
Table 5.5.10-2, and are less than those 
associated with stops. Risks associated with 
accidents during transportation also are 
discussed in section 5.5.10. 

Environmental Consequences 

TABLE 5.5.6.1-2.-Radiation Doses and 
Excess LCF Risks Estimated to the Public at 
Stops During Transportation of Materials and 

Wastes from LANL 

ROUTE 
PERSON-REM EXCESS 

SEGMENT 
PER YEAR LCFRISK 
(AT STOPS) PER YEAR 

LANLtoU.S. 3.6 0.0018 
84/285 

U.S. 84/285 3.8 0.0019 

5.5.6.2 Worker Health 

Worker risks associated with continued 
operations of LANL include radiological 
(ionizing and nonionizing) risks, chemical 
exposure risks, and risk of injury during normal 
operations. The consequences to worker health 
from implementing the Greener Alternative are 
given below and detailed in volume III, 
appendix D, section D.2.2. 

Radiological Consequences 

Ionizing Radiation Consequences. 
Table 5.5.6.2-1 summarizes the projected doses 
and associated excess LCF risks from 
implementation of the Greener Alternative. 

The collective worker dose under the Greener 
Alternative is conservatively projected to be 
approximately 2.3 times that measured in 1993 
to 1995. In terms of the average non-zero dose, 
the Greener Alternative is expected to result in 

TABLE 5.5.6.2-1.-Annual Worker Doses and Associated Lifetime Excess LCF Risks Under the 
Greener Alternative 

LANL Collective Worker Dose (person-rem/year) 472 

Estimated Excess LCF Risk (across the worker population) per year of operation 0.19 

Average Non-Zero Worker Dose (rem/year) 0.14 

Estimated Excess LCF Risk (average worker> 0 dose) 0.000056 
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0.14 rem per year for Greener, compared with 
0.097 rem per year, 1993 to 1995. The 
estimated lifetime excess LCF risk is 
0.000056 per year of operation. 

Nonionizing Radiation. It is expected that 
there will continue to be negligible effects to 
LANL worker health from noniomzmg 
radiation sources including ultraviolet sources, 
infrared radiation from instrumentation and 
welding, lasers, magnetic and electromagnetic 
fields, and microwaves (including the large 
station at TA-49). (Also see volume ill, 
appendix D, section D.2.2.2 for evaluation used 
to estimate nonionizing radiation from LANL 
operations to humans and wildlife and for the 
estimated results.) 

Carcinogenic Risk from Air Emissions 

The screening process described in appendix B 
identified no individual carcinogenic chemical 
air emission that required analysis for public 
health consequences. For carcinogens, an 
estimate also was made of the combined 
lifetime incremental cancer risk due to all 
carcinogenic pollutants from all TAs 
(appendix B, attachment 6). 

This incremental combined cancer risk is less 
than 1 in 1 million for the Greener Alternative 
because the projected emissions for this 
alternative are less than for the Expanded 
Operations Alternative (which was slightly 
above the screening guideline value of 1 x 1 o-6). 
It is believed that negligible increase in 
incremental combined cancer risk will result 
from the Greener Alternative. 

Chemical Exposure Consequences 

It is anticipated that there will continue to be a 
few chemical exposures annually, particularly 
exposures to: 

• Airborne asbestos 
• Lead paint particulates 
• Crystalline silica 
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• Fuming perchloric acid, hydrofluoric acid 
• Skin contact with acids or alkalis 

Under the Greener Alternative, it is expected 
that there will be a worker population of 
approximately 10,000 individuals, 
approximately 10 percent higher than the index 
period employment levels. For the purposes of 
the SWEIS, it is assumed that there is negligible 
additional benefit of the Chemical Hygiene 
Program at LANL over the period analyzed, 
and that the rate of chemical exposures 
continues at the index period rates. Therefore, it 
is expected that reportable chemical exposures 
would not change appreciably from the index 
period, approximately one to three reportable 
chemical exposures per year. 

Beryllium Processing Consequences. It is 
anticipated that beryllium operations in the 
Reduced Operations Alternative would be the 
same as in the No Action Alternative. It is not 
anticipated that consequences to workers would 
be measurable; that is, no sensitization to 
beryllium would be detected using the LANL 
IH monitoring program. 

Physical Safety Hazards 

Table 5.5.6.2-2 compares the projected 
reportable cases of accidents and injuries 
estimated for normal operations occurring under 
the Greener Alternative and that experienced 
during the index period. The Greener 
Alternative is expected to result in a slight 
increase in reportable cases due to increases in 
worker population. These accidents and injuries 
are considered as consequences of normal 
operations because of their frequency. These 
results assume that the aggressive Health and 
Safety Program underway at LANL does not 
achieve any additional reduction in reportable 
cases. 

The consequences of these accidents and 
injuries are expected to be similar to those 
experienced in the past, and typically are those 



TABLE 5.5.6.2-2.-Projected Reportable 
Annual Accidents and Injuries for the 
Greener Alternative Compared with the 

Index Period 

PARAMETER 
PARAMETER 
VALUE AND 

ESTIMATED 
UNITS 

Projected Worker Population Approximately 
10,000 

Projected Reportable 460/year 
Accidents and Injuries 

Change from Index + 10% 
(1993 to 1996) 

associated with health response and recovery 
from acute trauma. Therefore, the 
consequences include physical pain and 
therapy/treatment for recovery such as those 
associated with bone setting, shoulder 
dislocation reset and subsequent physical 
therapy. Some injuries also may result in 
continuing consequences to the worker that 
could affect productivity or lifestyle, such as 
motor skill loss due to nerve damage or 
cardiovascular debilitation resulting from 
electrical shock or electrocution. 

5.5.7 Environmental Justice 

As indicated in sections 5.5.1 and 5.5.2, no 
substantive adverse impacts to land resources or 
geology and soils are anticipated for the 
continued operation of LANL under the 
Greener Alternative. Thus, no 
disproportionately high and adverse impacts to 
minority or low-income communities are 
anticipated for these impact areas. The potential 
impacts to surface and groundwater and 
ecological resources associated with the 
Greener Alternative would affect all 
communities m the area equally (see 
sections 5.5.3 and 5.5.5 for additional 
information on the potential for impacts to these 
resources). Thus, no disproportionately high or 
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adverse impacts to minority or low-income 
communities are anticipated to be associated 
with these resource areas. 

Figure 5.5.7-1 reflects the dose from 
radiological air emiSSions within 50 miles 
(80 kilometers) of LANL under the Greener 
Alternative. As discussed in section 5.2.7, 
impacts due to air emissions are equal to or 
lower in the sectors with substantial minority 
and/or low-income populations than they are in 
sectors 1-3 and 6-16, and such impacts are not 
disproportionately high or adverse with respect 
to the minority or low-income populations (see 
section 5.5.4 regarding the impacts anticipated 
for air emiSSIOns under the Expanded 
Operations AI ternative). 

The air pathway is one example of the analysis 
of potential human health impacts. As 
presented in section 5.5.6, there is minimal 
potential for LANL operations to adversely 
affect human health for off-site residents or 
recreational users in the area around LANL 
under the Greener Alternative. Similarly, the 
special pathways have little potential to impact 
human health under this Alternative. Thus, the 
Greener Alternative would not present 
disproportionately high or adverse impacts to 
human health in minority or low-income 
communities (section 5.4.6.1). 

As shown in section 5.5.10, impacts from on
site transportation and from LANL to U.S. 84/ 
285 are estimated to be 0.0018 excess LCFs per 
year from incident-free transportation and 0.040 
deaths or injuries per year from transportation 
accidents. Impacts from transportation on route 
segments that pass through minority or low
income communities (particularly the segment 
from U.S. 84/285 to I-25) are estimated to be 
0.0019 excess LCFs per year from incident-free 
transportation and 0.091 deaths or injuries per 
year from transportation accidents. Therefore, 
no high and adverse impact is expected to either 
a member of the general public or to a member 
of a minority or low-income population due to 
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Alternative Within 50 Miles (80 Kilometers) ofLANL 



transportation in the vicinity of LANL 
transportation routes. 

5.5.8 Cultural Resources 

Construction activities and explosive test 
activities under this alternative are essentially 
the same as those under the No Action 
alternative. Because these are the activities with 
the most potential for impacts to cultural 
resources, impacts to prehistoric resources, 
historic resources, and TCPs under the Greener 
Alternative would be similar to those stated for 
the No Action Alternative in section 5.2.8. 
Management and protection of prehistoric and 
historic resources also would be similar to that 
of the No Action Alternative. 

Spiritual Entities 

As with the No Action Alternative, no 
assessment of impacts to "unseen" or "spiritual" 
entities was attempted. 

5.5.9 Socioeconomics, 
Infrastructure, and Waste 
Management 

This section describes the social, economic, and 
infrastructure impacts of activities at LANL 
under the Greener Alternative. 

5.5.9.1 Socioeconomic Impacts 

Employment, Salaries, and Population 

The primary (direct) impacts of this type are 
presented in Table 5.5.9.1-1 for the LANL 
workforce only. The secondary (indirect) 
impacts and the total population changes 
projected are presented in Table 5.5.9.1-2 for 
the Tri -County area. These changes are 
assumed to occur within a year of the ROD for 
the SWEIS. 

Environmental Consequences 

Housing 

The population changes anticipated in the Tri
County area, based on the total employment 
changes described above, are projected to result 
in 551 additional (new) demand for housing 
units. The distribution of this demand in the 
three counties is projected to be: 130 additional 
units in Los Alamos County, 197 additional 
units in Rio Arriba County, and 224 additional 
units in Santa Fe County. 

In Los Alamos County, the projected housing 
demand can be accommodated from absorption 
of apartment vacancies and the inventory of 
houses for sale and new construction. Beyond 
130 units, no new housing units can be 
anticipated because of the absence of buildable 
land in private ownership. This constraint upon 
supply would be expected to exert an upward 
pressure on rents and house prices. 

The projected housing demand in Rio Arriba 
and Santa Fe counties can be accommodated 
without significant pressure on rents and house 
sales prices. Both counties possess a sufficient 
inventory of finished lots and parcels, have 
access to adequate mortgage capital, and have 
sufficient entrepreneurial developer talent to 
absorb the demand. 

Construction 

Table 5.5.9.1-3 contains the results of the 
analysis of construction spending, labor 
salaries, and labor employment for the period 
fiscal year 1997 through fiscal year 2006. 
Construction activities associated with this 
alternative are expected to draw workers 
already present in the Tri-County area who 
historically have worked from job to job in the 
region. Thus, this employment is not expected 
to influence socioeconomic factors such as local 
government finance. 

Under this alternative, the Tri-County annual 
gross receipts tax yields would be expected to 
increase by $1.1 million. This increase would 
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TABLE 5.5.9.1-l.--Summary of Primary LANL Employment, Salaries", and Procurement Under 
the Greener Alternatiwf 

LOS RIO 1RI-
OTHER 

NEW OUTSIDE 
ALAMOS ARRIBA 

SANTA FE 
COUNTY 

NEW 
MEXICO NEW 10TAL 

COUNTY MEXICO 
COUNTY COUNTY 10TAL 

COUNTIES 
10TAL MEXICO 

Employees 4,995 2,082 2,032 9,109 661 9,770 198 9,968 

Differencec 160 163 195 518 53 571 22 593 
(-H5%) 

Salaries 264.4 51.5 85.5 401.4 19 420.4 10.3 430.7 

($M) 

Differencec 9.8 6.5 11.2 27.5 2.7 30.1 1.6 31.8 
(+8%) 

Procurement 217.3 1.8 21 240.1 124.2 364.3 237.5 601.8 

($M) 

Differencec 1.6 0.1 0.3 2.1 1.8 3.8 5.9 9.7 

(+2%) 

a Salaries are for UC employees only; subcontractor salaries (Johnson Controls, Inc.; Protection Technology of Los Alamos, etc.) 
are included in the procurement dollars. 

bReflects projected locations of employee residences and LANL procurement activities. 
c Difference is as compared to baseline (fiscal year 1996). Percent difference is shown in parentheses in the far right (TOTAL) 

column. 

TABLE 5.5.9.1-2.--Summary of Total Tri-County Employment, Salaries, Business Activity, and 
Population Changes Under the Greener Alternative 

TRI-
TRI-COUNTY TOTALTRI- TOTALTRI-

TOTAL COUNTY 
PRIMARY SECONDARY 

TRI-COUNTY PRIMARY 
SECONDARY COUNTY COUNTY 

CHANGE CHANGE WORKER WORKER POPULATION 
CHANGE WORKER CHANGEb CHANGE CHAN GEe 

CHANGE8 

Employment/ 518 886 1,404 414 266 680 1,316 (+1%) 
Population 

Personal $28million $27 million $55 million 
Incomes (+< 1%) 

Annual $2million $4 million $6 million 
Business (+< 1%) 
Activity 

Note: Percentages in parentheses are the percentage change that the number represents. These are provided for total population change, total personal 
income change, and total business activity change. 

8 This is the number of direct workers moving to the Tri-County area, assuming that 80 percent of new LANL employees are from outside this area. 
b This is the number of secondary workers moving to the Tri-County area, assuming that 30 percent of secondary employment is from outside this area. 
c This is the total population increase in the Tri-County area, assuming that, on average, each worker moving to the area increases the population by 

1.935. 
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TABLE 5.5.9.1-3.-Construction Spending, 
Labor Salaries, and Labor Employment 
Numbers Under the Greener Alternative 

(Fiscal Year 1997 Through 2006) 

YEAR 
CONTRACT LABOR 

EMPLOYEES 
($M) ($M) 

1997 63 15 432 

1998 187 45 1,282 

1999 208 50 1,426 

2000 219 53 1,502 

2001 210 50 1,440 

2002 120 29 823 

2003 91 22 624 

2004 90 22 617 

2005 109 26 747 

2006 108 26 741 

$M =dollars gtven in millions 
Source: (DOC 1996, PC 1997a, and PC I997b) 

be matched by increases in service levels 
adequate to meet public demand. 

Services 

Annual school enrollment in the Tri-County 
area would increase by 224 students. Additional 
annual funding assistance of about $898,000 
from the State of New Mexico would be 
required for school operations because of these 
enrollment increases. 

In Los Alamos, the school district can absorb 
the anticipated new enrollment levels. This 
school district has excess capacity because of its 
discretionary policy of accepting out-of-district 
students who are the children of LANL 
employees and subcontractors. In Rio Arriba 
County and the cities ofEspafiola and Santa Fe, 
adequate classroom capacity exists because of 
recent school construction projects. 

The demands for police, fire, and other 
municipal services would be expected to 
increase in proportion to the increase in gross 
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receipts tax yields, as discussed above. 
However, any changes in local government 
services tend to be inelastic in the short term and 
typically are responsive only after the 
completion of at least one full budget cycle. 

5.5.9.2 Infrastructure Impacts 

Annual electricity use projected under the 
Greener Alternative is a total of 782 gigawatt
hours, 437 gigawatt-hours for LANSCE, and 
345 gigawatt-hours for the rest of LANL. The 
peak electrical demand is projected to be 
113 megawatts, 63 megawatts for LANSCE and 
50 megawatts for the rest of LANL 1. The 
existing supply of electricity to the Los Alamos 
area is not sufficient year-round to meet the 
projected electrical peak demand for LANL 
operations under this alternative; thus, periods 
of brown-outs are anticipated unless measures 
are taken to increase the supply of electricity to 
the area. (In chapter 1, sections 1.6.3.1 and 
4.9.2 discuss ongoing efforts to increase 
electrical power supply to this area.) This 
situation is exacerbated by the additional 
electrical demand for BNM, and the 
communities of Los Alamos and White Rock. 
(While these organizations did not provide use 
projections, their historical usage is reflected in 
chapter 4, section 4.9.2.) 

Natural gas use is projected to be 1.84 x 106 

decatherms annually, the same as projected 
under the No Action Alternative. Although 
electrical demand may increase natural gas 
demand for the generation of electricity at 
TA-3, demand should continue to be dominated 
by heating requirements and is not expected to 
exceed this projection. 

Water use projected under the Greener 
Alternative is a total of 759 million gallons 

1. These values include the proposed SCC Project annual 
electricity and peak electrical demand for a 50-TeraOp 
operation and are reflected in all the alternatives. The SCC 
project was as an interim action to the SWEIS. 
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(2,873 million liters) per year, 265 million 
gallons (1,003 million liters) per year for 
LANSCE and 494 million gallons 
(1,869 million liters) per year for the rest of 
LANL. This is well within DOE water rights, 
about 1,806 million gallons (6,836 million 
liters) per year; however, this water right also 
provides for water used by Los Alamos County 
and BNM. Based on existing information 
regarding non-LANL water use, the water 
demands of this community can be met within 
the existing water rights (water demand is also 
discussed in section 5.5.3). The peak water 
requirements are the same as identified under 
the No Action Alternative. 

5.5.9.3 Waste Management 

The annual and 1 0-year total generation 
projections for radioactive and hazardous waste 
are reflected in Table 5.5.9.3-1. Radioactive 
liquid is not projected by facility because 
measurements of individual contributions are 
not made for all facilities. The total amount of 
radioactive liquid waste projected for receipt at 
TA-50 is 66 million gallons (250 million liters) 
over 10 years (or an average of 6.6 million 
gallons [25 million liters] per year) for this 
alternative. These projections include waste 
from key facilities, all other LANL facilities, 
waste management facilities, the ER Project, 
and construction activities. 

The waste volumes generated under this 
alternative are very similar to those under the 
No Action Alternative; TRU and mixed TRU 
wastes under this alternative are lower (due to 
the reduced weapon-related activities), while 
the other categories are slightly higher (due to 
the increased nonweapons work). As with the 
No Action Alternative, much ofLANL's LLW, 
TRU, and chemical waste would be treated and 
packaged to meet WAC and shipped off the site 
for disposal; nondefense TRU waste from other 
sites would be stored at LANL pending the 
development of disposal options. Off-site 
disposal capabilities are much greater than the 
waste volumes generated at LANL. 
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5.5.9.4 Contaminated Space 

The activities reflected in the Greener 
Alternative are projected to increase the total 
contaminated space at LANL by 63,000 square 
feet(5,853 square meters) over the next 10years 
(the same as for the No Action Alternative), as 
compared to the baseline established for the 
SWEIS asofMay 1996(chapter4, section4.9). 
The majority of this increase is due to 
implementation of actions that have already 
been reviewed under NEP A, but which had not 
been implemented at the time the baseline was 
established (the same ones discussed in the No 
Action Alternative). 

5.5.10 Transportation 

5.5.1 0.1 Vehicle-Related Risks 

The transportation impacts projected for the 
Greener Alternative are summarized in this 
section. As with the Reduced Operations 
Alternative, most of the LLW generated is 
shipped off the site for disposal under the 
Greener Alternative. While most other 
shipments are similar to those under the No 
Action Alternative, these LL W shipments 
increase the total number of shipments and total 
shipment miles enough that the transportation 
impacts under the Greener Alternative approach 
(but are less than) those ofExpanded Operations 
for off-site radioactive material shipments. 
More detailed information regarding these 
impacts is included in volume III, appendix F. 

Truck Emissions in Urban Areas 

For the Greener Alternative, the projected risk is 
0.036 excess LCF per year. Use of the Santa Fe 
Relief Route would have a very small effect on 
this risk (it would change to 0.035 excess LCF 
per year). The only difference is that the Santa 
Fe Relief Route would have 1.2 miles 
(1.93 kilometers) less of urban highway 
mileage. Approximately 65 percent of the 
excess LCFs are due to radioactive material 
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TABLE 5.5.9.3-1.-ProjectedAnnual and 10-Year Total Waste Generation Under the Greener Alternativtfl 
------ - - -- -~~ -~- ---------~--~-------------- --~ 

CHEMICAL LOW LEVEL MIXED LOW TRANSURANIC 
MIXED 

WASTEb WASTE LEVEL WASTE WASTE 
TRANSURANIC 

TECHNICAL (kilograms) (cubic meters) (cubic meters) (cubic meters) 
WASTE 

FACILITY 
AREAS (cubic meters) 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR 

ANNUAL 
10-YEAR AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE 

Plutonium Facility Complex TA-55 5,250 52,500 688 6,880 12 120 127 1,270 35 350 

Tritium Facilitiesc TA-16& 1,300 13,000 450 4,500 2 20 NA NA NA NA 
TA-21 

CMR Buildingd TA-3 8,270 82,700 1,410 14,100 16.5 165 19.5 195 8.7 87 

Pajarito Site TA-18 4,000 40,000 145 1,450 1.5 15 NA NA NA NA 

Sigma Complex TA-3 5,500 55,000 420 4,200 2 20 NA NA NA NA 

Materials Science Laboratoty TA-3 600 6,000 0 0 0 0 NA NA NA NA 

Target Fabrication Facility TA-35 3,800 38,000 10 100 0.4 4 NA NA NA NA 

Machine Shops TA-3 142,000 1.42 X 106 280 2,800 0 0 NA NA NA NA 

HE Processing Facilities TA-8, 9, 11, 7,000 70,000 8 80 0.2 2 NA NA NA NA 
16,28 & 37 

HE Testing Facilities TA-14, 15,36, 25,200 252,000 300 3,000 0.3 3 0.2 2 NA NA 
39,40 

Los Alamos Neutron Science Centere TA-53 16,600 166,600 1,085 10,850 1 10 NA NA NA NA 

Health Research Laboratotyf TA-43 13,280 132,800 34 340 3.4 34 NA NA NA NA 

Radiochemist!)' Laboratoty TA-48 2,900 29,000 240 2,400 3.4 34 NA NA NA NA 

Radioactive Liquid Waste Treatment TA-50 & 2,200 22,000 150 1,500 0 0 21 210 0 0 
Facilityg TA-21 

Waste Treatment, Storage, and TA-54 920 9,200 174 1,740 4.0 40 27 270 0 0 
Disposal Facilitiesg 

Non-Key Facilities 651,000 6.51 X 106 520 5,200 30 300 0 0 0 0 

Environmental Restoration Project' 2 X 106 2 X 107 4,257 42,570 548 5,480 11 110 0 0 

Grand Totati 2.89 X 106 2.89 X 107 10,200 102,000 625 6,250 206 2,060 44 440 
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TABLE 5.5.9.3-l.-ProjectedAnnual and 10-Year Total Waste Generation Under the Greener Alternativea·Continued 

NA indicates that this facility does not routinely generate these types of waste. 
a Radioactive liquid waste generation is not projected by facility (see text in section 5.5.9.3, Radioactive and Hazardous Waste Generation). 
b The chemical waste numbers reflect waste that exhibits a hazardous characteristic (ignitability, corrosivity, reactivity, or toxicity), is listed as a hazardous waste by EPA, is a 

mixture of listed hazardous waste and solid waste, or is a secondary waste associated with the treatment, storage, or disposal of a hazardous waste. This includes waste that is 
subject to regulation under RCRA, as well as PCB waste and asbestos waste regulated under Toxic Substance Control Act. This category also includes biomedical waste. 

c These projections include 141,000 cubic feet (4,000 cubic meters) ofLLW due to backlogged waste. 
d These LLW projections include 141,000 cubic feet (4,000 cubic meters) ofLLW generation anticipated due to the CMR Building Upgrades, Phase IT. 
e These projections include 228,000 cubic feet (6,450 cubic meters) ofLLW due to the construction of the new Long-Pulse Spallation Source Facility and 86,000 cubic feet 

(2,450 cubic meters) of LLW due to upgrades to Areas AS and A6, as well as reduced operational waste generation during these construction activities. 
f These projections include 22,000 pounds (10,000 kilograms) of chemical waste, 550 pounds (250 kilograms) of biomedical waste (a special form of chemical waste), 1,560 cubic 

feet (44 cubic meters) ofLLW, and 850 cubic feet (24 cubic meters) ofLLMW associated with ongoing efforts to remove obsolete and contaminated equipment. 
g These facilities provide for storage, treatment, and disposal of waste generated throughout LANL. These activities generate secondary waste, the quantities of which are reflected 

in this table for these facilities. 
h The ER Project is projected to generate 390 cubic feet (11 cubic meters) per year ofTRU and mixed TRU waste together. All of this waste is presented under the TRU waste 

columns. 
i Grand totals have been rounded. 
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shipments and 35 percent are due to hazardous 
chemical shipments. All shipments are 
conservatively assumed to result in an empty 
truck making the return trip. This is appropriate 
for WIPP and LLW shipments and for many 
SST shipments; however, most shipments are in 
general commerce and would not include the 
return of an empty truck. 

Truck Accident Injuries and Fatalities 

The impacts projected for the Greener 
Alternative are presented in Table 5.5.10.1-1 
(additional information is provided in 
volume Ill, appendix F, section F.6.3). Use of 
the Santa Fe ReliefRoute would reduce the risks 
of accidents, injuries, and fatalities by almost 
one-half of those indicated for the segment from 
U.S. 84/285 to I-25 due to the assumption that 
the accident rate on the Santa Fe Relief Route 
would be much lower than for the route through 
Santa Fe. Use of the Santa Fe Relief Route 
would not substantially change the risks of 
accidents, injuries, and fatalities on the 
remainder of New Mexico segment, as 
compared to the risks reflected for this segment 
in Table 5.5.10.1-1. Approximately 65 percent 
of the impacts are due to radioactive material 
shipments and 35 percent are due to hazardous 
chemical shipments. Again, all shipments are 
assumed to result in a return by an empty truck. 

5.5.10.2 Cargo-Related Risks 

Incident-Free Radiation Exposure 

The incident-free radiation exposure impacts 
projected for the off-site shipments under the 
Greener Alternative are presented in 
Table 5.5.10.2-1; as noted in section 5.2.10.2, 
the total is the dose throughout the U.S. and is 
dominated by the segments outside of New 
Mexico. The aircraft segment is for overnight 
carrier service; the truck segment to and from 
the airport is included in the truck results. In 
general, use of the Santa Fe ReliefRoute would 
result in only small changes in this type of 
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impact. Truck crew doses and nonoccupational 
doses for people at rest stops would increase due 
to the increased length of the Santa Fe Relief 
Route for north-bound shipments carrying the 
radioactive material. Nonoccupational doses 
for people sharing the road would decrease due 
to the lower traffic density projected for the 
relief route. The MEl dose occurs between 
LANL and I-25 and is 0.00034 rem. 

Driver Doses from On-Site Shipments of 
Radioactive Materials 

The projected collective radiation dose for on
site shipments of radioactive materials is 
4.5 person-rem. This collective dose would be 
expected to result in 0.00181 excess LCFs 
among these drivers. 

The average individual driver dose is projected 
to be 0.189 rem, which is well below the DOE 
radiation protection limit of 5 rem per year. 

Transportation Accidents 

The following discussion addresses the 
potential impacts of accidents leading to the 
release of either radioactive or hazardous 
material being transported in support of LANL 
operations under the Greener Alternative. 
Results are given for both off-site and on-site 
shipments. 

Off-Site Radioactive Materials Shipments. 
The MEl doses calculated with RADTRAN do 
not vary by alternative and are given in 
Table 5.2.10.2-2. The population dose and 
corresponding excess LCF per year for these 
shipments are presented in Table 5.5.10.2-2 for 
these accidents. ADROIT results that are 
separated into frequency and consequence 
components are not readily available. The 
product, MEl dose risk, can be presented in 
terms of excess LCF per year; for the Greener 
Alternative, the MEl dose risk due to 
plutonium-238 oxide and due to pit shipments 
were each less than 1 x w-10 excess LCF per 
year. 
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TABLE 5.5.10.1-1.-Truck Accident Injuries and Fatalities Projected for LANL Shipments Under 
the Greener Alternative 

NUMBER OF 
NUMBER OF NUMBER OF 

ROUTE SEGMENT ACCIDENTS PER 
INJURIES PER YEAR FATALITIES PER YEAR 

YEAR 

On-Site 0.015 0.0031 0.00015 

LANL to U.S. 84/285 0.17 0.035 0.0019 

U.S. 84/285 to I-25 0.41 0.086 0.0046 

Remainder of New Mexico 0.67 0.64 0.08 

Outside New Mexico 3.2 3.0 0.35 

Total 4.5 3.8 0.44 

TABLE 5.5.10.2-1.-lncident-Free Population Dose and Lifetime Excess LCFs for Off-Site 
Shipments per Year of Operation Under the Greener Alternative 

TRUCK OR AIR NONOCCUPATIONAL 

CREW ALONG ROUTE SHARING ROUTE STOPS 
ROUTE SEGMENT 

excess excess excess excess person-
LCF/ 

person-
LCF/ 

person-
LCF/ 

person-
LCF/ rem/year 

year 
rem/year 

year 
rem/year 

year 
rem/year 

year 

LANL to U.S. 84/285 6.8 0.0027 0.036 0.000018 0.59 0.0003 3.6 0.0018 

U.S. 84/285 to I-25 9.2 0.0037 0.44 0.00022 4.2 0.0021 3.8 0.0019 

Remainder of New Mexico 52 0.021 0.13 0.000065 2.0 0.001 28 0.014 

Outside New Mexico 460 0.18 3.0 0.0015 26 0.013 210 0.1 

Aircraft 2.4 0.0012 NA NA NA NA NA NA 

TOTAL 530 0.21 3.6 0.0018 33 0.015 250 0.12 

NA =Not applicable 
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TABLE 5.5.10.2-2.-Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Greener Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SHIPMENT 1YPE 

ROUTE SEGMENT 
AMERICIUM-

CHTRU RHTRU 
PLUTONIUM-

PITS TOTAL 
241 238 

person-rem/ person-rem/ 
excess 

person- person- person- person-
LCF/ 

year rem/year rem/year year rem/year rem/year 
year 

LANL to U.S. 84/285 0.016 0.0015 3.2 X 10-6 4 x 10·7 2 X 10-6 0.018 9.0x 10-6 

U.S. 84/285 to 1-25 0.25 0.02 0.000044 1 X 10-6 8 X 10-6 0.27 0.00014 

Remainder ofNew Mexico 0.033 0.013 0.000027 4 x 10·7 4 X 10-6 0.046 0.000023 

RestofU.S. 2.7 NA NA 4 X 10-6 0.00001 2.7 0.0014 

NA =Not available; CH TR.U =contact-handled TRU waste; RH TRU =remote-handled TR.U waste 

The use of the Santa Fe Relief Route would 
reduce the projected population dose (and 
therefore, the excess LCFs per year) by about 
one-third for the U.S. 84/285 to l-25 segment, 
as compared to use of the route through Santa 
Fe. This difference is primarily due to the 
difference in population density along these 
routes. (The lower traffic density along the 
relief route is also a factor.) The use of the Santa 
Fe Relief Route would increase the projected 
population dose (and therefore the excess LCFs 
per year) for the remainder of New Mexico 
segment to about double that identified if the 
route through Santa Fe is used. This difference 
is due to the increase (6 miles [9.65 kilometers] 
more) in the distance traveled on l-25 for north
bound shipments. 

On-Site Radioactive Materials Shipments. 
The MEl doses, frequencies, and MEl risks due 
to the bounding on-site shipments involving 
radioactive materials are given in 
Table 5.5.10.2-3. As noted in section 5.2.10.2, 
the frequency of the bounding DARHT and 
PHERMEX shipments has been added to the 
frequency of irradiated target shipments. 

Hazardous Materials Shipments. The 
bounding hazardous materials shipments for 
accident analyses are major chlorine shipments 
(toxic), major propane shipments (flammable), 
and major explosive shipments. The 
consequences of an accident involving a major 
explosive shipment is bounded by the 
consequences of an accident involving a major 
propane shipment, so the frequency of 

TABLE 5.5.10.2-3.-MEJ Doses and 
Frequencies for Bounding On-Site 

Radioactive Materials Accidents Under the 
Greener Alternative 

SHIPMENT 
EVENT 

MEl 
1YPE 

FREQUENCY 
DOSE 

MEl RISK 
PER YEAR 

Plutonium- 8.8 x 10·8 8.7 rem 7.7 x w-7 

238 Solution rem/year 
(3.1 X 10"10 

excessLCF/ 
year) 

Irradiated 3.2 x w-6 acute 3.2 X 10-6 
Targets fatality fatalities/year 

5-189 



LANLSWEIS 

explosives shipments was added to the 
frequency of propane shipments (rather than 
analyzing them separately). 

Accidental Chlorine Release. The projected 
frequencies, consequences, and risks associated 
with major chlorine accidents under the Greener 
Alternative are presented in Table 5.5.10.2-4. 

The use of the Santa Fe Relief Route would 
result in about one-sixth the risk of fatalities and 
one-tenth the risk of injuries on the U.S. 84/285 
to I-25 segment, as compared to the use of the 
route through Santa Fe. These differences are 
due to the lower population density along the 
Santa Fe Relief Route. The use of the Santa Fe 
Relief Route would result in a slight increase in 
injuries and fatalities on the remainder ofNew 
Mexico segment because of the extra 6 miles 
(9.65 kilometers) traveled on I-25 for 
northbound traffic (chlorine shipments are all 
assumed to travel north on I-25). 

Accidental Propane Release. The projected 
frequencies, consequences, and risks associated 
with major propane accidents under the Greener 
Alternative are presented in Table 5.5.10.2-5. 

The use of the Santa Fe Relief Route would 
result in about one-third the risk of fatalities and 
one-fourth the risk of injuries on the U.S. 84/285 
to I-25 segment, as compared to the use of the 
route through Santa Fe. These differences are 
due to the lower population density along the 
Santa Fe Relief Route. The use of the Santa Fe 
Relief Route would result in a slight decrease in 
injuries and fatalities on the remainder ofNew 
Mexico segment because of the 6 miles 
(9.5 kilometers) reduction in distance traveled 
on I-25 for southbound traffic (propane 
shipments are all assumed to travel south on 
I-25). 

5.5.11 Accident Analysis 

Transportation accidents for the Greener 
Alternative are addressed in section 5.5.10. 
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High-frequency (greater than 1 in 100) 
occupational accidents for the Greener 
Alternative are addressed in section 5.5.6. 

5.5.11.1 Multiple Source Release of 
Hazardous Material from 
Site-Wide Earthquake and 
Wildfire 

The risks from these accidents are driven 
primarily by the frequency and magnitude of an 
earthquake and wildfire in the area. Because the 
same types of operations will be conducted in 
the same facilities and the inventories of MAR 
will be about the same, there are no substantial 
changes between the No Action and the Greener 
Alternatives. Tables 5.2.11.1-1 and 5.2.11.1-2 
show these results. 

5.5.11.2 Plutonium Releases from 
Manmade and Process 
Hazards at LANL 

For the Greener Alternative, the activities and 
conditions that determine the material release 
and accident progressions do not change. 
Therefore, the frequencies and consequences of 
these scenarios under the Greener Alternative 
are the same as those presented for the No 
Action Alternative in Table 5 .2.11.2-1. 

An overview of the 1969 plutonium fire at the 
Rocky Flats site and a comparison of the design 
and operational differences between the Rocky 
Flats Plant and TA-55-4 are presented in 
volume Til, appendix G, section G.4.1.2. 

Substantial differences exist between the 
nuclear facility and operations being conducted 
at TA-55-4 today and those that were present at 
the Rocky Flats Plant in 1969. TA-55-4 was 
designed to correct the deficiencies detected in 
older facilities such as the Rocky Flats Plant and 
is being upgraded to meet the even more 
stringent requirements of the 1990's, including 
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TABLE 5.5.10.2-4.-Frequencies, Consequences, and Risk for a Major Chlorine Accident Under 
the Greener Alternative 

ROUTE 
EVENT ESTIMATED NUMBER ESTIMATED NUMBER RISK OF RISK OF 

AREA FREQUENCY OF FATALITIES PER OF INJURIES PER FATALITIES IN.JURIES 
SEGMENT 

PER YEAR EVENT EVENT PER YEAR8 PERYEAR8 

LANLto Rural 0.000028 0.065 0.24 8.6 x w-6 0.000032 
U.S. 84/285 

4.6 X 10-6 Suburban 1.5 5.6 

U.S. 84/285 Rural 0.000022 0.053 0.2 0.00029 0.0011 
to 1-25 

Suburban 0.000047 3.0 11 

Urban 0.000014 11 40 

Remainder of Rural 0.00016 O.Q15 0.056 0.000052 0.00019 
New Mexico 

Suburban 0.000017 1.5 5.5 

Urban 2.8 x w-6 8.4 32 

Remainder of Rural 0.0012 0.028 0.1 0.0012 0.0047 
U.S. 

Suburban 0.0003 1.6 6.1 

Urban 0.00007 10 39 

8 Because individual factors were rounded for presentation, multiplication of the factors on this table may not exactly match the results in these 
columns. 

TABLE 5.5.10.2-5.-Frequencies, Consequences, and Risk for a Major Propane Accident Under 
the Greener Alternative 

EVENT 
ESTIMATED ESTIMATED 

RISK OF RISK OF 
ROUTE 

AREA FREQUENCY 
NUMBER OF NUMBER OF 

FATALITIES INJURIES 
SEGMENT 

PER YEAR 
FATALITIESPER IN.JURIES PER 

PERYEAR8 PERYEAR8 

EVENT EVENT 

LANLtoU.S. Rural 9.6 X 10-6 0.28 1.1 9.7 X 10-6 0.000039 
84/285 

Suburban 1.6 X 10-6 4.2 17 

U.S. 84/285 to Rural 7.4 x 10·6 0.23 0.92 0.00015 0.0006 
I-25 

Suburban 0.000016 8.4 34 

Urban 5.0x 10-6 1.8 7.3 

Remainder of Rural 0.000064 0.15 0.6 0.00012 0.00048 
New Mexico 

Suburban 0.000021 5.1 20 

Urban 2.6 X 10-6 1.5 6.1 

Remainder of Rural 0.000081 0.09 0.36 0.000067 0.00027 
U.S. 

Suburban 0.00001 4.8 19 

Urban 5.3 X 10-6 1.9 7.5 

• Because individual factors were rounded for presentation, multiplication of the factors on this table may not exactly match the results in these 
columns. 

5-191 



LANLSWEIS 

enhanced seismic resistance and fire 
containment. 

5.5.11.3 Highly Enriched Uranium 
Release from Process 
Hazard Accident at LANL 

As discussed in section 5.2.11.3, this accident is 
the dominant accident for the release of HEU. 
Because there are no planned changes in the 
number of experiments or the inventories 
associated with this activity, the frequency and 
consequences of this scenario under the Greener 
Alternative are the same as presented under the 
No Action Alternative in Table 5 .2.11.3-1. 

5.5.11.4 Tritium Release from a 
Manmade Hazard 

As presented in section 5.2.11.4, the aircraft 
crash event is the dominant accident that 
involves tritium. Because no changes in 
operations or inventories from the No Action 
Alternative are made, the consequences and 
frequencies associated with these scenarios are 
the same as those presented for the No Action 
Alternative in Table 5.2.11.4-1. 
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5.5.11.5 Chemical Releases from 
Manmade and Process 
Hazard Accidents at LANL 

For the chlorine releases, on-site personnel 
could be exposed to concentrations in excess of 
ERPG-2. Chlorine has a highly objectionable 
odor, which prompts sheltering and escape; 
however, personnel can be quickly overcome 
when exposed to high concentrations. 

Because no changes in operations or inventories 
from the No Action Alternative are made, the 
frequencies and consequences of these 
scenarios are the same as those under the No 
Action Alternative, as presented m 
Tables 5.2.11.5-1 and 5.2.11.5-2. 

5.5.11.6 Worker Accidents at LANL 

Although there are some planned decreases 
under this alternative in the handling of high 
explosives, the accident frequencies remain 
within same range of values as for the No 
Action Alternative. Therefore, the frequencies 
and consequences of these scenarios under the 
Greener Alternative are the same as those 
presented for the No Action Alternative in 
Table 5.2.11.6-1. 



5.6 CUMULATIVE AND 

UNAVOIDABLE IMPACTS 

5.6.1 Cumulative Impacts 

Cumulative impact is defined by the CEQ 
NEP A regulations as "the impact on the 
environment which results from the incremental 
impact of the action when added to other past, 
present, and reasonably foreseeable future 
actions regardless of which agency (federal or 
not federal) or person undertakes such other 
actions." This discussion of cumulative impacts 
deals with the effect of LANL operations when 
added to similar effects from the actions of other 
entities within the same region of influence. 
Effects are discussed by impact or resource area, 
and as can be seen from the discussions of each 
environmental impact area of analysis in 
chapter 5, the region of influence can vary. 
Some effects of LANL operations are not 
detectable beyond the facility or site boundary 
while others involve effects with the potential t~ 
extend beyond site boundaries, interact with 
other sources of the same impact, and so may be 
managed under a regional regulatory authority 
(such as for criteria pollutants under the Clean 
Air Act). Other effects, such as fire control or 
the movement of grazing animals, are best 
viewed within a common habitat or natural 
resource area. 

?tis site-wide analysis in large measure is, by 
tts scope, an analysis of cumulative impacts. To 
analyze the effects ofLANL operations, regions 
of influence were selected to identify the 
maximum extent of impacts while still 
providing a discussion of effects that can be 
evaluated meaningfully. These impacts 
represent the effects from all operations at the 
site, and some effects do not have contributors 
f~om s~urces other than LANL. The following 
dtscusston represents all operational 
alternatives. The nature of the impacts from 
LANL operations and those of the surrounding 
area are such that the analyses presented in the 
previous sections of chapter 5 are, in fact, most 
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of the relevant materials on this subject. The 
discussion that follows is not greatly influenced 
by the variation in impacts from the alternatives 
because most of these impacts are not 
significant and/or there is little contribution to 
impacts from other sources that are in the same 
region of influence as LANL. Information was 
gathered from city, county, state, tribal, and 
other federal organizations concerning future 
plans for development and to get information on 
any regional planning efforts. Following is a 
summary of the effects from LANL operations 
presented in this regional context and in a 
cumulative sense where such additional 
information was not already used in the 
previous section of the impact analysis. 

5.6.1.1 Land Use 

Much of the area around LANL is undeveloped 
USFS and NPS land, and is projected to remain 
undeveloped. Future land use patterns are 
projected to remain the same within the LANL 
site, and trends in population growth for the 
region immediately surrounding Los Alamos 
are likely to continue to increase the urban 
nature of development. Sections on land use in 
chapters 4 and 5 of this document provide more 
detail on these subjects and the cumulative 
impacts for this aspect of the analysis. 

There is a potential for a change in these 
projections in land use for some parcels on the 
LANL site that have been identified for possible 
conveyance and transfer as part of PL 105-119 
(also see chapter 4, section 4.1.1.4). The DOE 
has submitted the first required deliverable to 
Congress that gives a preliminary identification 
of 10 parcels that could be considered for 
transfer, comprising a total of approximately 
4,600 acres (1,860 hectares). Those parcels are 
being evaluated further in the LANL 
Conveyance and Transfer (CT) EIS 
(DOE 1998a) (see chapter 1, section 1.5.10) for 
possible restrictions that may limit their use 
because of cultural and ecological resource 
impacts. These parcels also will be evaluated by 
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the ERProject to determine whether any needed 
remedial actions to allow unrestricted use are 
practical and could be completed in a 1 0-year 
time frame. Transferred lands are available for 
historic, cultural, or environmental preservation 
purposes; economic diversification purposes; or 
community self-sufficiency purposes, as stated 
in the law. A maximum of 1,158 acres 
( 468 hectares) of the total acreage proposed to 
be transferred and conveyed would be 
developed or the land use otherwise changed 
(DOE 1998a). 

5.6.1.2 Water Resources 

Direct wastewater discharges to the canyons 
were evaluated in previous sections of this 
chapter, and no impacts were identified from the 
quality of current discharges. Soil contaminants 
from past operations can be affected by surface 
water flows within the canyons and potentially 
be carried further down the canyons and into the 
perched water zones or the underlying deep 
aquifer. The potential for this type of transport 
from stormwater runoff as well as transport 
caused by potential variation in future industrial 
discharges are discussed in this document. 
These also are factors in mitigative actions and 
specific risk analyses for each of the units to be 
evaluated under the ER Project. No other major 
water discharge to upper and middle reaches of 
these canyons occurs from human activity other 
than from LANL operations and the sanitary 
wastewater treatment that is performed for these 
operations as well as for the county, and no 
other planned discharges were evident. The Los 
Alamos County sewage treatment plant that 
discharges into the lower portions of Canada del 
Buey is not likely to be a factor of concern for 
contaminant transport because no 
contamination above regional background 
reference levels is found in sediments in that 
portion of Canada del Buey or in the lower 
portion of Mortandad Canyon, which receives 
the waters from Cafiada del Buey. LANL 
operations are therefore the only activities of 
interest from the standpoint of cumulative 
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impacts. The Los Alamos County sewage 
treatment plant in Bayo Canyon does discharge 
into an area of measurable radioactive 
contamination from past operations. Levels of 
contaminants have remained relatively constant 
in recent years and are slightly above 
background levels in the vicinity of the plan. 
While stormwater events are the primary force 
for movement of sediments, there is the 
potential for this discharge to contribute to the 
movement of sediments contaminated with 
radionuclides in the lower portions of Pueblo 
Canyon and Los Alamos Canyon. More details 
on these subjects may be found in the water 
resource sections of this document. 

New development under the CT EIS 
(DOE 1998a) proposed action could degrade 
the surface water quality, increasing the 
pollutant loads and surface runoff volumes from 
construction activity and the increase in 
impermeable areas. Increases in discharges to 
wastewater treatment plants could be 
132 million gallons (500 million liters) per year 
for the Bayo plant and 41 million gallons 
(155 million liters) per year for the White Rock 
plant. 

5.6.1.3 Air Quality 

No sources of air pollutants, other than those 
from LANL operations, were identified that 
would be of relevance for an evaluation of 
cumulative impacts; therefore, to give 
perspective on this situation, a brief description 
is provided below of the region that could be 
influenced by LANL operations. Except for 
Bernalillo County (greater Albuquerque area), 
the State of New Mexico manages the entire 
state as one air quality district. This district 
includes several wilderness areas, national 
parks, and national monuments and must 
consider the special status of these areas under 
the regulations for the prevention of significant 
deterioration (PSD). The proximity of BNM's 
wilderness area to LANL is of special note. The 
largest sources in the state for criteria pollutants 



are in the Four Comers area, about 200 miles 
(320 kilometers) to the northwest, and the 
Bernalillo County area about 50 miles (80 
kilometers) to the southwest; but neither areas 
exhibit major influence in the proximity of the 
LANL site. Sources in the immediate area are 
relatively small and separated from one another. 
Past ambient air quality monitoring by LANL 
and the State of New Mexico in the vicinity of 
BNM showed values well below standards 
developed to protect human health with an 
ample margin of safety, and monitoring was 
discontinued in 1994. No future development at 
LANL is proposed that would require 
evaluation under PSD regulations. Industrial 
development in the general area puts little 
pressure on ambient air quality concerns, and 
complex permitting or monitoring strategies are 
not necessary in this area to prevent degradation 
of air quality. 

Only very minor effects from LANL operations 
could be identified from emissions of toxic air 
pollutants. No other sources of pollutants 
having the same potential effect at these 
receptors of concern for LANL operations were 
identified. Although some of the impact 
analyses considered receptors within a 50-mile 
(SO-kilometer) radius of the site, impacts are 
primarily associated with areas close to the site. 

There would be increases in criteria pollutants 
from mobile sources and homes using natural 
gas or propane from implementing the CT EIS 
proposed action. Slight increases in emissions 
of hazardous air pollutants would be expected 
from the development of new industrial 
facilities. 

Implementation of the draft Surplus Plutonium 
Disposition (SPD) EIS Lead Assembly 
Alternative (DOE 1998b) at LANL would 
increase the radiological emissions to the MEl 
by no more than 0.01 millirem per year. 
Overall, LANL would be expected to remain 
within the 10 millirem per year NESHAP limit. 
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5.6.1.4 Ecological Resources 

The analysis of direct effects on ecological 
resources from LANL operations in previous 
sections of this chapter shows that these effects 
do not, in most cases, extend beyond the 
perimeter of the site. Where contaminants from 
LANL are found off the site, contributions from 
sources other than worldwide fallout were not 
identified. Analysis of these effects are found in 
previous sections ofthis chapter. Additionally, 
potential effects on biota and ecosystems 
discussed in those sections are presented within 
the context of the larger regional ecosystem in 
which the LANL site is immersed. Potential 
effects from existing soil contaminants were 
identified, some dominated by naturally 
occurring metals, some dominated by legacy 
contamination from LANL operations. No 
current or planned additions of contaminants of 
concern by LANL or any other entity were 
identified. 

The LANL site is relatively large and 
undeveloped, and serves as a reservation for a 
wide diversity of plants and animals. Although 
the impacts to biota and ecosystems are 
beneficial in this aspect, the site is affected by 
land uses predating LANL and influenced by 
fragmented management strategies. Resolution 
of problems such as risk of catastrophic 
wildfire, erosion, elk overpopulation, and 
habitat loss and fragmentation, will benefit from 
permanent interagency coordination and the 
development of a joint planning and 
management program with the other land 
management agencies. The continuation of and 
implementation of ongoing site programs and 
planning actions such as the ER Project, the 
Threatened and Endangered Species Habitat 
Management Plan, and the Natural Resources 
Management Plan will place site managers in a 
position to contribute in a meaningful way to 
regionalized strategies as they develop. 
Discussions in previous sections of this chapter 
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present this regional context in the evaluation of 
impacts. 

Implementation of the CT EIS proposed action 
would cause approximately 1,230 acres 
(498 hectares) of ponderosa pine forest and 
pinyon-juniper woodland habitat to be heavily 
modified or lost. Also, approximately 
3.8 percent of American peregrine falcon and 
Mexican spotted owl preferred habitat available 
at DOE/LANL would be affected. 

5.6.1.5 Cultural Resources 

The presence of federal lands adjacent to LANL 
and the highly restricted nature of the LANL site 
tends to prevent impacts to these resources from 
activities other than those directly attributable to 
LANL operations, and therefore, the discussion 
of impacts in previous sections of the chapter 
represents the analysis of cumulative impacts 
for this aspect of the analysis. Impacts from 
LANL operations extending beyond the site 
boundaries were not noted. The analysis in 
previous sections noted the potential for on-site 
impacts to TCPs from explosives, residual 
contamination, and restriction of access; but 
insufficient information on locations of these 
sites limits this area of analysis. More 
information may be found in chapter 4, 
(section 4.8}, chapter 5, and appendix E. 

The proposed action under the CT EIS would 
cause the development of approximately 
1,020 acres (413 hectares) and use of tracts for 
recreation that could result in physical 
destruction, damage, or alteration of cultural 
resources on the subject tracts and in adjacent 
areas. 

5.6.1.6 Socioeconomics 

Government operations (federal, state, local, 
tribal) and service-sector businesses dominate 
the economics of the region influenced by 
LANL by a very large margin. Activities at 
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LANL itself are estimated to directly and 
indirectly account for more than a third of 
employment, wage and salary, and business 
activity in the Tri-County region. The service 
sector aspect of the economy has experienced 
little growth in recent years, although 
projections of population growth, particularly in 
Santa Fe County, can reasonably be expected to 
result in the continued major influence of this 
economic sector. No major fluctuation in other 
aspects of the economy or introductions of 
significant new activities were identified. The 
discussion of impacts in previous sections of 
this chapter evaluates impacts in the area 
influenced by LANL (the Tri-County region) 
and in the context of identified growth patterns. 
Those sections may therefore be referred to for 
details on cumulative impacts for this aspect of 
the analysis. 

Short-term economic gains would be expected 
from employment due to construction activities 
for new development under the CT EIS 
proposed action. The long-term gains would be 
dependent on the intensity and success of the 
development. 

5.6.1.7 Infrastructure 

LANL is a significant user of electric power in 
the region, but is not the dominant user in 
northern New Mexico. Within the electric 
power pool that serves LANL, direct use by 
LANL is about 80 percent of the total. The 
system serving LANL is near capacity, and 
future projections on electric power use from 
LANL under all alternatives, except Reduced 
Operations, indicate that demand will exceed 
capacity. Consideration of options to increase 
system capacity is complicated by the fact that 
the systems for other major power users in the 
region (the cities in northern New Mexico) are 
also nearing capacity, and demand from these 
users is also projected to exceed capacity. 
While the regional system capacity problem 
will exist regardless of the alternative selected 



for LANL operations, selection of an option to 
deal with LANL alone is strongly influenced by 
these regional considerations. No specific 
proposals have been fully developed to remedy 
this situation (although, as noted in chapter 1, 
section 1.6.3.1, some specific solutions are 
being evaluated), and further analysis of 
environmental impacts will be necessary as 
future options are developed sufficiently to 
analyze them. Previous sections of this chapter 
discuss these electric power issues in the context 
of regional problems and may therefore be 
referred to for details on cumulative impacts for 
this aspect of the analysis. 

Natural gas use is projected to remain within the 
capacity of the current system to provide it. 
Even if electricity demand increases natural gas 
demand for the generation of electricity at the 
LANL main power plant, demand for natural 
gas should continue to be dominated by heating 
requirements, and increase in demand sufficient 
to exceed capacity is not expected. Currently, 
there are no projections from other consumers in 
the region using the same natural gas supply 
lines that show demand potentially exceeding 
capacity. The evaluation of impacts in this 
resource area in previous sections ofthis chapter 
discuss natural gas use in this regional user 
context, and may therefore be referred to for 
details on this aspect of the cumulative impact 
analysis. 

Potable water use was analyzed in previous 
sections of this chapter in the context of multiple 
users of a common aquifer and projected future 
use patterns of these users. The potential 
drawdown associated with LANL activities as 
well as services provided to other entities under 
the DOE water rights were modeled along with 
the other users in the region. All the users of the 
aquifer in the Espanola Basin are assumed to 
influence one another, but the exact 
relationships are unknown. Effects such as 
reduction in the height of the water table at a 
particular location are primarily influenced by 
major pumping operations in the immediate 
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area. As pumping by DOE or by the City of 
Santa Fe shifts from one well field to another, 
water table height increases in the abandoned 
area and reduces in the new area. Therefore, 
even though Santa Fe may be the major water 
user in the area, total water use in the region still 
comprises a small fraction of the total volume 
within the main aquifer, and overall effects, 
while measurable, are not pronounced. Water 
use is projected to remain within existing water 
rights (which cumulatively constitute less than 
1 percent of the estimated volume of the aquifer, 
as discussed in volume m, appendix A, 
section A.5), and no reduction in the discharge 
volume from springs in the area is foreseen. 

The only aspects of solid waste management 
that have considerations of cumulative impact 
are those associated with the multiple users of 
the Los Alamos County landfill, and the 
potential for use of the LANL LL W disposal 
area by other DOE generators. Sufficient 
capacity in the county solid waste landfill will 
remain for the foreseeable future, and a decision 
on expansion of the LLW disposal area is likely 
to be driven by needs at LANL and not 
elsewhere. Sections of this document dealing 
with waste management activities contain more 
information on this aspect of cumulative 
impacts. 

The total increases in utility usage for the CT 
EIS proposed action would be as follows: 

• Electric use, 31 gigawatt-hours 
• Peak power, 5 megawatts 
• Natural Gas, 459 million cubic feet 
• Water, 382 million gallons per year 
• Solid Waste, 2,385 tons per year 

Land development under the proposed CT EIS 
could result in an increased use of 382 million 
gallons (1,450 million liters) per year of 
groundwater, a significant increase over the 
water rights allocation of 1,805 million gallons 
(6,830 million liters) per year. Under the 
Expanded Operations and Preferred 
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Alternatives, the estimated water rights use 
would be 1,724 million gallons (6,525 million 
liters) per year. Implementation of the CT EIS 
proposed action would exceed the water rights 
allocation. Implementation of the Special 
Neutron Source (SNS) EIS proposed action of 
the 1-megawatt beam would use 42 million 
gallons (160 million liters) per year of 
groundwater, which could not be met with the 
current water infrastructure and water rights. 

The Spallation Neutron Source (SNS) EIS 
proposed 1-megawatt beam would use 
62 megawatts of peak power. LANL' s existing 
electrical infrastructure is not adequate to 
support the additional power demand. The 
increase in peak power demand would 
exacerbate the power supply-demand problems 
in the Los Alamos region. 

The additional impacts from implementing the 
draft SPD EIS, Lead Assembly Alternative at 
LANL would include a total of 4,840 cubic feet 
(137 cubic meters) ofTRU waste, 24,900 cubic 
feet (705 cubic meters) ofLLW, and relatively 
small quantities of other hazardous and 
nonhazardous wastes. These impacts are not a 
significant contributor to the waste management 
activities at LANL. The annual electricity 
requirements would increase by 0.72 gigawatt
hours, with an increase peak power demand of 
0.3 megawatts. The annual process water usage 
would increase by 20,000 gallons (76,000 liters) 
per year. Both the electrical power and water 
usages are minor in the context of LANL's 
overall requirements and, thus, are not 
significant contributors to the power and water 
concerns at LANL. 

5.6.1.8 Transportation 

The future population of Los Alamos is not 
projected to increase significantly, although 
future land transfers may increase local traffic. 
As discussed in other sections, no other major 
cause for growth in the region has been 
identified, although some communities are 
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expected to increase in size just as other areas of 
the state. Impacts associated with traffic 
congestion and vehicle emissions discussed in 
previous sections of this chapter consider the 
effects attributable to LANL operations in the 
context of effects that may be present from other 
sources, as well as the effect of future growth in 
the area. More detail on cumulative impacts 
may be found in those sections. Hazardous 
chemical and radioactive materials shipments 
comprise about 1 percent of the off-site truck 
shipments for LANL. The number of these type 
of shipments may increase above the No Action 
levels for the Expanded Operations, Reduced 
Operations (driven by waste shipments) and 
Greener Alternatives, but the percentage is 
likely to remain about the same. For perspective 
on the regional context for these types of 
shipments, the percentage of truck shipments 
that carry hazardous chemicals or radioactive 
materials in the State of New Mexico has been 
estimated by state transportation officials to be 
about 10 percent, although some segments of 
highway, such as I-40, may be much higher. 

Under the CT EIS proposed action, the peak 
traffic entering or exiting all 10 tracts could 
increase by a range of approximately 751 to 
3,775 trips per day. Many of the current roads 
and intersections would have to be upgraded to 
accommodate the new traffic levels. 

The draft SPD EIS (DOE 1998b ), Lead 
Assembly Alternative, documents the additional 
transportation impacts should LANL, be 
selected for this activity. Plutonium dioxide 
would already be at LANL, so no shipping 
would be required for this material. LANL 
would receive uranium dioxide and other 
material needed to assemble mixed oxide 
(MOX) fuel bundles from a nuclear fuel 
fabricator and would ship MOX fuel assemblies 
to a reactor site. Approximately 20 shipments 
of radiative materials would be carried out by 
DOE. The total distance traveled on public 
roads by trucks carrying radioactive materials 
would be about 34,000 miles 
(55,000 kilometers). The dose to transportation 



workers from all transportation activities under 
this lead assembly alternative has been 
estimated at 1.5 person-rem; the dose to the 
public has been estimated at 10.3 person-rem. 
Accordingly, the incident-free transportation of 
radioactive material would result in 5.9 x 10-4 
excess LCFs; among transportation workers and 
5.1 x w-3 excess LCFs in the total affected 
population over the duration of the 
transportation activities. The estimated number 
of nonradiological fatalities from vehicular 
emissions would be 1.5 x 10-4. Estimates ofthe 
total ground transportation accident risks 
indicate a radiological dose to the population of 
6.2 person-rem, resulting in a total population 
risk of 3.1 x w-3 excess LCFs and traffic 
accidents resulting in 6.7 x w-4 traffic fatality. 

5.6.1.9 Human Health 

The development of the CT EIS proposed action 
could bring as many as 900 new residents into 
closer proximity to LANL facilities at the DOE 
Los Alamos Area Office and DP Road Tracts, 
and another 2,200 residents and lodgers at the 
White Rock Tract. Commercial development 
could bring as many as 6,000 private-sector 
employees into existing radiation buffer zones 
at the DP Road, TA-21, and Airport Tracts. 
These developments would mean increased 
public exposures to radiological and chemical 
emissions from LANL, from normal operations 
and hypothetical accidents. A substantial 
increase in the public collective radiation dose 
would result. 

Implementation of the Lead Assembly 
Alternative, analyzed in the draft SPD EIS 
(DOE 1998b), at LANL would contribute the 
following impacts. The expected number of 
excess LCFs as a result of the radiation released 
from these activities in the general population 
residing within 50 miles (80 kilometers) of 
LANL would be 1.2 x 1 o-5. The expected 
number of excess LCFs to involved workers 
would be 0.011. The expected annual dose to 
the MEl is 9.0 X w-3 millirem per year, which 

Environmental Consequences 

corresponds to an associated excess LCF risk of 
4.5 X w-9. Transportation related to these 
activities would not be expected to result in any 
excess LCFs either. Thus, implementation of 
the lead assembly fabrication activities at 
LANL would pose no significant health risks to 
the public. 

5.6.2 Unavoidable Adverse Impacts 

Operating LANL under any alternative involves 
the release of small quantities of radioactive and 
hazardous materials via routinely monitored air 
and water effiuent discharges. Analysis has 
shown these discharges to be of minimal 
consequence; nonetheless, they represent an 
impact that is unavoidable. Control measures 
commensurate with potential risk are in place, 
and in an evolutionary manner, seek to reduce 
these discharges to the lowest practical levels. 
Solid radioactive and hazardous waste, and 
sanitary wastes also result from routine 
operations, and must be treated and disposed. 
The active recycle, waste minimization, and 
waste avoidance programs at LANL 
continuously work to reduce the volume and 
types of these wastes. Potential disturbance of 
biological and cultural resources can result from 
operations, and restricted access to some 
traditional cultural properties might be viewed 
as adverse. 

5.6.3 Irreversible and Irretrievable 
Commitments of Resources 

Operations at LANL under the various 
alternatives require the consumption of a 
number of resources. Table 3.6.2-1 in chapter 3 
shows the projected usage of water, natural gas, 
and electricity across the SWEIS alternatives. 
(These resources are also discussed by 
alternative in sections 5.2.9.2, 5.3.9.2, 5.4.9.2, 
and 5.5.9.2.) While deficiencies in some of the 
local distribution systems for gas and electricity 
were discussed in this analysis, no shortages in 
total regional supplies were noted. There also 

5-199 



LANLSWEIS 

are many materials requirements for 
maintenance of facilities, and operations require 
the consumption of the entire range of expected 
products and materials, such as chemicals. 
There is an active recycling program at LANL; 
most products are expended or disposed. 
Approximately 43 square miles (111 square 
kilometers) are reserved for laboratory 
operations. A large amount of that area remains 
undisturbed, and development has been, and 
will continue to be, concentrated in areas of like 
operations. While it is theoretically possible to 
consider that the entire facility could be 
decommissioned and removed, operations, 
including waste disposal, are expected to 
continue into the foreseeable future. These 
lands are therefore removed from use for other 
purposes. An active environmental restoration 
program seeks to reduce the risk from past 
discharges of radioactive and hazardous 
materials; but, not all areas are expected to be 
restored to their original condition. LL W 
disposal at LANL places strict limitations on 
alternative or future uses of the disposal areas. 
The disposal sites would require monitoring and 
various forms of protective actions, including 
administrative access control, for an extended 
period of time. 
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5.6.4 Relationship Between Local 
Short-Term Uses of the 
Environment and the 
Maintenance and 
Enhancement of Long-Term 
Productivity 

A decision to operate LANL under any 
alternative requires the commitment of 
resources that cannot be recovered, the 
acceptance of impacts from normal operations 
that release pollutants and cause disturbances. 
The national resource embodied in LANL, 
which is continually tapped by different entities 
throughout the U.S. as well as abroad, is used to 
work on problems involving national security, 
energy resources, environmental quality, and in 
sctence. 

A large portion of the knowledge and capability 
necessary to support the nuclear weapons 
program resides at LANL. The program 
implemented by DOE, and as discussed in the 
SSM PElS (DOE 1996d), has been reduced in 
size, refocused, and operations consolidated to a 
fewer number of sites. 
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CHAPTER6.0 
MITIGATION MEASURES 

The regulations promulgated by the Council on 
Environmental Quality (CEQ) to implement the 
procedural provisions of NEP A ( 42 United 
States Code [U.S. C.] §4321) require that an EIS 
include a discussion of appropriate mitigation 
measures (40 Code of Federal Regulations 
[CFR] 1502.14[£]; 40 CFR 1502.16[h]). The 
term "mitigation" includes the following: 

• Avoiding an impact by not taking an action 
or parts of an action 

• Minimizing impacts by limiting the degree 
of magnitude of an action and its 
implementation 

• Rectifying an impact by repairing, 
rehabilitating, or restoring the affected 
environment 

• Reducing or eliminating the impact by 
preservation and maintenance operations 
during the life of the action 

• Compensating for the impact by replacing 
or providing substitute resources or 
environments (40 CFR 1508.20) 

This chapter describes mitigation measures that 
are built into the alternatives analyzed and those 
additional measures that will be considered by 
DOE to further mitigate the adverse impacts 
identified in chapter 5. These measures address 
the range of potential impacts of continuing to 
operate LANL (including those areas where the 
lack of information regarding resources or 
mechanisms for impact to resources results in 
substantial uncertainty in impact analyses). The 
mitigation measures built into the alternatives 
analyzed (section 6.1) are of two types: 
(1) existing programs and controls (including 
regulations, policies, contractual requirements, 
and administrative procedures); and (2) specific 
measures built into the alternatives that serve to 
minimize the effects of activities under the 
alternatives. The existing programs and 
controls are too numerous to list here; but a 

general description is provided, as well as the 
role of existing programs in operating LANL 
and pertinent examples of how these mitigate 
adverse impacts. 

Additional mitigation measures that could 
further reduce the adverse impacts identified in 
chapter 5 are discussed in section 6.2. The 
description of these measures in this chapter 
does not constitute a commitment to undertake 
any of these measures. Any such commitments 
would be reflected in the Record of Decision 
(ROD) following this SWEIS, with a more 
detailed description and implementation plan in 
a Mitigation Action Plan following the ROD. 

6.1 MITIGATION MEASURES 

INCLUDED IN THE SWEIS 

ALTERNATIVES 

6.1.1 Existing Programs and 
Controls 

The activities undertaken at LANL are 
performed within the constraints of applicable 
regulations, applicable DOE orders, contractual 
requirements, and approved policies and 
procedures. The laws and regulations 
applicable to federal facilities are discussed in 
chapter 7; many of these requirements are 
established with the intent of protecting human 
health and the environment. It is assumed that 
these or similar regulatory controls will be in 
place for the next 10 years. These regulations, 
when complied with, mitigate the potential 
adverse impacts of operations to the public, the 
worker, and the environment. For example, the 
Clean Air Act (CAA) (42 U.S.C. §7401) 
regulates air emissions and the Clean Water Act 
(33 U.S.C. §1251) regulates liquid effluent 
discharges in a manner designed to protect 
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human health and reduce the adverse 
environmental effects of routine operations. 

In addition to the regulations applicable to 
LANL, chapter 7 also discusses other 
requirements (including DOE orders and 
external standards and regulations that would 
not otherwise apply to federal facilities) that 
apply to operations at LANL through the 
contract between DOE and the University of 
California (UC). As discussed in chapter 7, 
these requirements are established and enforced 
through contractual mechanisms. As with the 
regulations that apply to LANL, it is assumed 
that these or similar controls will be in place for 
the next I 0 years. These requirements also 
mitigate the potential for adverse impacts. For 
example, the application of DOE design 
standards results in more robust facility designs 
for modern nuclear facilities, which reduces the 
potential for catastrophic releases from s~ch 
facilities in the event of earthquakes, htgh 
winds, or other natural phenomena. Similarly, 
the application of occupational safety and health 
regulations in 29 CFR I900, and other standards 
promulgated by the American National 
Standards Institute (ANSI), the U.S. 
Department of Defense (DoD), and DOE, as 
well as the use of other life safety and fire safety 
codes and manuals, limit worker exposures to 
workplace hazards, which reduces the potential 
for adverse worker health effects. 

DOE and LANL also have instituted policies 
and procedures that apply to work conducted at 
LANL that mitigate the potential adverse effects 
of operations; it is assumed that these or similar 
policies and procedures will continue over the 
next I 0 years. These are numerous and include, 
but are not limited to: 

• 
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Procedures that control work conducted at 
LANL (to ensure that work conducted is 
planned and reviewed, funded, within the 
applicable regulations and requirements, 
within the range of risks accepted by DOE 
and UC, and is otherwise authorized) 

• Policies regarding the knowledge, skills, 
and abilities of personnel assigned to 
perform hazardous work (including 
required training) 

• Policies reflected in agreements with other 
entities (such as the Accords with the four 
Pueblos located nearest to LANL) that 
establish policies and protocols regarding 
consultations and other discussions 
regarding LANL activities 

• Policies and procedures regarding the 
stoppage and restart of work where 
unexpected hazards or resources are 
identified (for example, the policies 
regarding recovery of information from 
archeological sites uncovered by 
excavation) 

Work controls reduce potential impacts by 
ensuring that work conducted is within the 
range of activities that have been studied for 
potential environmental and human health 
effects. Policies regarding the knowledge, 
skills, and abilities of personnel conducting 
work at LANL reduce potential impacts by 
ensuring that only personnel with an appropriate 
understanding of the work and its potential 
hazards may undertake that work (which 
minimizes the potential for adverse human 
health and environmental effects from 
inadvertent actions due to a lack of this 
understanding). Policies for consultations and 
discussions with other entities mitigate effects 
by providing an opportunity to avoid or change 
actions that could cause an adverse impact. For 
example, consultation with Pueblos could 
identify the potential to impact traditional 
cultural properties (TCPs) prior to 
implementing a construction project or 
operations and could identify alternative siting 
or operational approaches that would avoid the 
impact. Policies and procedures regarding the 
stoppage and restart of work are similar in effect 
to work controls; when unexpected situations 
occur that impose unexpected hazards or reveal 
unexpected resources (e.g., cultural resources), 
work is stopped (as soon as this can be done 



safely) until work plans and authorizations can 
be modified in consideration of the newly 
uncovered information. This reduces potential 
impacts in a manner similar to work controls, as 
discussed above. 

DOE also has established programs and projects 
at LANL to increase the level of knowledge 
regarding the environment around LANL, 
health of LANL workers, health of the public 
around LANL, and the effects of LANL 
operations on these, as well as to avoid or reduce 
impacts and remediate contamination from 
previous LANL activities. These programs and 
projects reduce potential adverse impacts by 
providing for heightened understanding of the 
resources that could be impacted; avoidance of 
some impacts (where mechanisms for impact to 
specific resources are known and avoidable); 
early identification of impacts (which can 
enable stoppage or mitigation of the impacts); 
reduction of ongoing impacts; or providing for 
beneficial management opportunities for 
natural, cultural, and sensitive resources, where 
appropriate. It is assumed that such activities 
will continue for the next 10 years. Examples of 

. these programs and projects are: 

• The Environmental Surveillance and 
Compliance Program at LANL monitors 
LANL for permit and environmental 
management requirements. This program 
also includes evaluation of samples from 
various environmental media for 
radioactive materials and other hazardous 
materials locally and regionally (chapter 4, 
page 4-1 ). The data generated under this 
program are collected routinely and 
publicly reported at least annually, and 
these data are analyzed to determine 
regulatory compliance and to determine 
environmental trends over long periods of 
time. 

• The Threatened and Endangered Species 
Habitat Management Plan is intended to 
provide long-range planning information 
for future LANL projects, and protect 

• 

• 

• 

• 

• 

• 
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habitat at LANL for these species 
(section 4.5 .1.6). 
A Natural Resource Management Plan is 
being developed (in various stages) at 
LANL to determine existing conditions of 
natural resources in the area (including 
expanded biomonitoring) and to 
recommend management measures that will 
restore, sustain, and enhance the biological 
quality and ecosystem integrity at LANL 
(section 4.5.1.6). 
Studies of public and worker health in and 
around LANL have been conducted (some 
by DOE and some by other agencies) to 
assess human health in the region and to 
assess the potential for adverse human 
health effects due to LANL operations 
(section 4.6). 
LANL is also implementing a Groundwater 
Protection Management Program Plan 
(GWPMPP) to assess current groundwater 
conditions and monitor and protect 
groundwater. A Resource Conservation 
and Recovery Act (RCRA) Hydrogeologic 
Workplan is also being implemented to 
supplement and verify existing information 
on the environmental setting at LANL and 
to collect analytical data on groundwater 
contamination (sections 4.3.2.1 and 
4.3.2.2). 
The Safeguards and Security Program 
restricts unauthorized access to areas of 
LANL with high potential for impact to 
human health and the environment. Such 
access restrictions aid in limiting the 
potential for intentional or inadvertent 
actions that could result in environmental or 
human health effects (section 4.9.2.2). 
Emergency management and response 
capabilities at LANL provide for planning, 
preparedness, and response capabilities that 
can aid in containing and remediating the 
effects of accidents or adverse operational 
impacts (section 4.6.3.1). 
LANL's Fire Protection Program ensures 
that personnel and property are adequately 
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protected against fire or related incidents, 
including fire protection and life safety 
(section 4.6.3.3). 

• Pollution Prevention and Waste 
Minimization Programs at LANL reduce 
the wastes generated and to some extent the 
e:ffiuents and emissions from facilities 
(section 2.1.2.1 ). 

• Water and Energy Conservation Programs 
at LANL are intended to reduce use of these 
resources, which should assist in mitigating 
the effects of water withdrawal and 
electrical consumption that occasionally 
exceed supply. 

• The Environmental Restoration (ER) 
Project at LANL (which includes 
decontamination and decommissioning 
[D&D]) was established to assess and 
remediate contaminated sites that either 
were or still are under LANL control 
(section 2.1.2.5). The ER Project serves an 
important role in reducing the potential for 
future impacts to human health and the 
environment due to legacy contaminants in 
the environment. It is assumed that the 
current mitigation practices used in 
remediation actions will continue to be used 
(section 2.1.2.5). 

• Electric power reliability is an issue under 
all alternatives due to the limited supply 
lines and the age of the distribution system 
equipment, as well as the limits of the 
on-site supplemental power supply 
(section 4.9.2.1). DOE is evaluating a 
proposed action that would bring a third 
power line (from the Norton substation) to 
LANL (chapter 1, section 1.6.3.1). 

While this list is not all-inclusive, it does reflect 
the importance of these programs in mitigating 
the potential adverse impacts of operating 
LANL. 
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6.1.2 Specific Mitigation Measures 
Incorporated in the SWEIS 
Alternatives 

Several specific mitigation measures are 
included in the SWEIS alternatives. Unless 
otherwise noted below, the analyses in chapter 5 
assume that these measures are implemented. 
These specific measures are: 

• Development and Use of a Dedicated 
Transportation Corridor Between TA-55 
and TA-3 (TA-55 and TA-3, Expanded 
Operations Alternative, section 3.2.1, 
section 5.3.1 0, and volume II, part II). The 
proposed transportation corridor is included 
in the Expanded Operations Alternative to 
mitigate the on-site transportation risk and 
inconvenience to the public (due to road 
closures) that would be attributed to the 
increase in transportation between TA-55 
and the Chemistry and Metallurgy Research 
(CMR) Building under this alternative. The 
analysis in the Expanded Operations 
Alternative is very conservative because it 
includes the impacts of constructing the 
road and impacts of transport on existing 
roads. If the road is not constructed, the 
transportation risk would be that analyzed 
in section 5.3 .1 0 for on-site shipments. The 
impacts attributable to constructing the road 
(see volume IT, part II and section 5.3.5) 
would not be incurred. If the road is built 
and used, the impacts due to road 
construction would be the same as those 
analyzed, and the on-site transportation risk 
would be reduced because shipments 
between TA-55 and the CMR Building 
would no longer routinely use public roads. 
This measure would not be implemented 
under the Preferred Alternative. 

• The Santa Fe Relief Route (All LANL 
Facilities, All Alternatives, sections 5.1.1 0, 
5.2.10, 5.3.10, 5.4.10, 5.5.10, and 
appendix F). DOE has made the agreed 
upon contributions to construction of this 
route and continues to work with state and 



local governments to ensure its completion. 
This route is expected to be available for 
use in 1998. The transportation impact 
analyses in this SWEIS address impacts for 
use of existing routes as well as use of the 
relief route. 

• CMR Building Upgrades (CMRBuilding at 
TA-3, All Alternatives, section 3.1.3). DOE 
is working to upgrade the CMR Building to 
maintain existing capabilities and improve 
safety features, and completion of these 
upgrades is presumed in the impact 
analyses. 

• Planned Maintenance and Refurbishment 
Activities (e.g., Plutonium Facility at TA-55 
and Sigma at TA-3, All Alternatives, 
sections 2.1.2.3, 3.1.1, and 3.1.5). It is 
assumed that DOE maintenance of existing 
facilities in use at LANL will continue in a 
manner that maintains or improves 
(reduces) the level of risk associated with 
facility operations. 

• Radioactive Liquid Waste Treatment 
Upgrades (TA-50, All Alternatives, sections 
3.1.14, 4.3, 5.1.3, 5.2.3, 5.3.3, 5.4.3, and 
5.5.3). It is assumed that the planned 
treatment upgrades to TA-50 will proceed, 
resulting in improved quality of effiuent 
from this facility. 

• Effluent Reduction Activities (All LANL 
Facilities, All Alternatives, sections 4.3, 
5.1.3, 5.2.3, 5.3.3, 5.4.3, and 5.5.3). It is 
expected that activities to reduce the 
number of outfalls and the total eflluent 
from these outfalls will continue, as 
presented in section 4.3. 

• Phased Containment for Dual Axis 
Radiographic Hydrodynamic Test (DARHT) 
Facility (One of the High Explosives [HE] 
Firing Sites, All Alternatives, 
section 3.1.10). Implementation ofthe 
phased containment approach, as described 
in the DARHT Final EIS (DOE 1995) and 
ROD (60 Federal Register [FR] 53588) is 
assumed in the SWEIS impact analyses. 

Mitigation Measures 

• Design of the Long-Pulse Spallation Source 
(LPSS) (TA-53, Expanded Operations and 
Greener Alternatives, section 3.2.11). The 
air emissions associated with operations in 
this proposed experimental facility are 
dominated by the "activation" of air in the 
path of the proton beam. The design of the 
facility is to include evacuation (removal) 
of much of the air in the beam path as well 
as a short enough beam path to limit the 
emissions from this operation so that it 
contributes, at most, I millirem per year to 
the facility and site-wide maximally 
exposed individual (MEl). 

6.2 OTHER MITIGATION MEASURES 

CONSIDERED 

In addition to those mitigation measures 
described in section 6.1, other feasible 
mitigation measures considered in the 
preparation of this SWEIS are presented in this 
section. Those specific measures are: 

• Eliminate Public Access to Part or All of 
LANL. At various times DOE has 
considered the possibility of closing public 
access to part or all of the LANL site. 
While this is typically suggested for 
security reasons, such an action would also 
tend to reduce public health risk by 
removing access to on-site locations that 
contribute most to public health risk. While 
such an action could potentially reduce 
public health consequences, it could also 
substantially alter traffic patterns and 
loadings on the remaining public roads in 
the area and could have other positive and 
negative effects. A more detailed NEPA 
analysis of the potential effects of this type 
of action would be necessary before it could 
be implemented. 

• Land Transfers and Financial Assistance. 
Transfers of portions of LANL land are 
being examined, as discussed in 
section 4.1.1.4. Such action would provide 
land resources that could be used to reduce 
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economic dependence on LANL and/or 
provide the means for growth in housing, 
parks, and recreational space. Thus, land 
transfers could mitigate the effect of 
changes in LANL employment and 
spending on the area's economy. At times, 
financial assistance has been provided to 
communities near LANL for similar 
reasons (community development, funding 
for community services, etc.). While land 
transfers are neither proposed or analyzed 
in this SWEIS, such actions could mitigate 
the socioeconomic impacts presented in 
chapter 5. On May 6, 1998, DOE published 
a Notice of Intent (NOI) to prepare an EIS 
for the Proposed Conveyance and Transfer 
of Certain Land Tracts in the Federal 
Register (63 FR 25022). 

• Extensive Ethnographic Study. An 
extensive ethnographic study regarding the 
traditional and cultural practices and 
resources in the LANL area could increase 
knowledge of specific TCPs at LANL and 
could provide opportunities for mitigation 
of impacts to specific TCPs. Attempts to 
identify specific TCPs at LANL have 
encountered concerns from traditional 
groups because of the potential for 
increased risk to these resources if they are 
identified. 

• Develop a Cultural Resources Management 
Plan. Such a plan would include studies to 
increase the level of knowledge regarding 
potential shrapnel and vibration damage to 
prehistoric and historic resources near 
firing sites, existing levels of contamination 
for prehistoric and historic resources and 
plans to avoid levels that would limit data 
recovery, plans for management of former 
nuclear weapons complex properties, and 
implementation of programmatic 
agreements with the State Historic 
Preservation Office(r) (SHPO). 

• Develop a Wildfire Management Plan for 
the LANL Site. Such a plan would reduce 
the fuel loading surrounding the site and 
around individual facilities that have 
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moderate or higher vulnerability to burning 
as a result of wildfire. The probability of an 
approaching wildfire encroaching upon the 
site can be reduced by removing and 
thinning vegetation on the site boundary 
and within the site. Ongoing efforts to 
reduce the vegetation at the site boundary 
exist that would be accelerated. The 
vulnerability of individual facilities 
depends upon the amount and height of the 
exterior fuel loading and its proximity to 
the facility (see "Evaluation of Building 
Fires" in volume ill, appendix G, 
section G.5.4.4). Consideration is being 
given to reducing the vulnerability of 
individual facilities that contribute to 
potential public exposure. Long-term 
actions would be taken to reduce the fuel 
loads in the forested areas surrounding 
LANL, and a forest and land management 
program would be undertaken to prevent or 
mitigate the potential for large wildfires to 
occur. In the near term, mitigation actions, 
such as for TA-54, will be taken to ensure 
that the wildfire risk to this facility is 
reduced to low or extremely low prior to the 
start of the 1999 fire season. 
Limited Power Supply. DOE and other 
regional electric power users continue to 
work with suppliers to remedy foreseeable 
power supply and reliability issues. The 
impact analyses in this SWEIS emphasize 
the severity of these issues and the 
consequences if they are not resolved. 
Solutions to power supply issues are 
essential to mitigate the effects of power 
demand under all alternatives. DOE is 
committed to measures that will conserve 
energy and avoid, or at least minimize, 
periods ofbrownouts. Some ofthe 
measures being contemplated by DOE 
include: (1) limiting operation oflarge 
users of electricity to periods of low 
demand, (2) reduced operation of low
energy demonstration accelerator (LEDA) 
(not implement all phases of this project), 
and (3) contractual mechanisms to bring 
additional electric power to the region. 
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Applicable Laws, 
Regulations, and Other Requirements 

CHAPTER 7.0 
APPLICABLE LAWS, REGULATIONS, AND OTHER 

REQUIREMENTS 

7.0 INTRODUCTION 

As part of the NEP A process, the SWEIS must 
consider if actions described under its 
alternatives would result in a violation of any 
federal, state, or local laws or requirements 
(40 Code of Federal Regulations [CFR] 
1508.27) or require a federal permit, license, or 
other entitlement (40 CFR 1502.25). This 
chapter provides a baseline summary 
assessment of the major existing environmental 
requirements, agreements, and permits that 
relate to continuing operations at LANL. 

Requirements governing operations at LANL 
arise primarily from six sources: Congress, 
federal agencies, executive orders, the New 
Mexico State Legislature, state agencies, and 
local governments. In general, the federal 
statutes establish national policies, create broad 
legal requirements, and authorize federal 
agencies to create regulations that conform to 
the statute. Detailed implementation of these 
statutes is delegated to various federal agencies, 
such as DOE, the U.S. Department of 
Transportation (DOT), and the EPA For many 
environmental laws under the jurisdiction of 
EPA, state agencies may be delegated 
responsibility for the majority of program 
implementation activities, such as permitting 
and enforcement, but EPA usually retains 
oversight of the delegated program. 

In addition to implementing some federal 
programs, state legislatures develop their own 
laws. In New Mexico, the statutes passed by the 
New Mexico State Legislature are found in the 
New Mexico Statutes Annotated, and 
regulations are found in the New Mexico 
Administrative Code (NMAC). State statutes, 
much like federal statutes, establish broad 

policies and legal requirements. State 
regulations, developed by state agencies, 
establish specific legal requirements as 
authorized by the statutes. 

Executive orders establish policies and 
requirements for federal agencies. Executive 
orders are applicable to executive branch 
agencies, but do not have the force of law or 
regulation. 

Regulatory agreements and compliance orders 
may also be initiated to establish responsibilities 
and time frames for federal facilities to come 
into compliance with provisions of applicable 
federal and state laws. There are also other 
agreements, memorandums of understanding, 
or formalized arrangements that establish 
cooperative relationships and requirements. 

DOE has authority to regulate some 
environmental activities, as well as the health 
and safety aspects of operation of its nuclear 
facilities. The Atomic Energy Act of 1954 
(AEA), as amended (40 United States Code 
[U.S.C.] §2011), is the principal authority for 
DOE regulatory activities not externally 
regulated by other federal or state agencies. 
Regulation of DOE activities is primarily 
established through the use of DOE orders and 
regulations. External environmental laws 

' regulations, and executive orders can be 
categorized as applicable to broad 
environmental planning and consultation 
requirements, or as applicable to regulatory 
environmental protection and compliance 
activities, although some requirements are 
applicable to both planning and operations 
compliance. 
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7.1 DOE REGULATORY 

AUTHORITIES FOR 

ENVIRONMENT, SAFETY AND 

HEALTH 

7.1.1 Atomic Energy Act of 1954 

The AEA (42 U.S.C. §2011 et seq.) makes the 
federal government responsible for regulatory 
control of the disposal of radioactive waste, as 
well as production, possession, and use of three 
types of radioactive material: source, special 
nuclear, and byproduct material. Regulations 
promulgated by the U.S. Nuclear Regulatory 
Commission (NRC) under the AEA establish 
standards for the management of these 
radioactive materials, licensing of nuclear 
facilities, and the protection of the public and 
property against radiation. The AEA authorizes 
DOE to set radiation protection standards for 
itself and its contractors for DOE nuclear 
facilities, and provides exclusions from NRC 
licensing for defense production facilities. 
NRC regulates private and commercial nuclear 
activities, but currently has no regulating 
authority at most DOE facilities. In December 
1996, DOE announced that it would begin a 
process of transferring oversight of nuclear 
safety to the NRC for all DOE nuclear facilities 
(DOE 1996). The transfer will require 
legislative action. 

The AEA authorizes DOE to establish standards 
that protect health and minimize danger to life 
or property from activities under DOE's 
jurisdiction. The mechanisms through which 
DOE manages its facilities are the promulgation 
of regulations and issuance of DOE orders and 
associated standards and guidance. 
Requirements for environmental protection, 
safety and health are implemented at DOE sites, 
primarily through contractual mechanisms that 
establish the applicable DOE requirements for 
management and operating contractors. 

7-2 

DOE orders apply to LANL through the 
management and operating contract with the 
University of California (UC) (DOE 1997b ). 
The applicable DOE orders or parts thereof, and 
applicable external and internal standards, are 
listed and maintained current in Appendix G of 
the contract and are enforced and modified 
through contractual mechanisms. Appendix G 
of the contract establishes a wide range of 
internal requirements for business systems and 
reporting, safeguards and security, and 
environment, safety, and health. In the current 
contract (effective October 1, 1997), all 
applicable environment, safety, and health 
protection standards (including both external 
and DOE requirements) are found in a set of 
Work Smart Standards in Appendix G of the 
contract. 

The U.S. Department of Labor Occupational 
Safety and Health Administration (OSHA) 
regulations generally do not directly apply to 
DOE nuclear facilities and management and 
operating contractors. However, for protection 
of worker safety and health, the Work Smart 
Standards adopted in Appendix G of the 
contract include the applicable occupational 
safety and health regulations (29 CFR 1900); 
American National Standards Institute (ANSI) 
standards; National Fire Protection Association 
(NFPA) standards; U.S. Department ofDefense 
(DoD) standards (for explosives operations); 
DOE orders (for firearms safety, explosives 
safety, nuclear facilities safety, pressure safety, 
construction safety, packaging and 
transportation, and emergency management); 
various other codes, manuals, and standards for 
safety; and various LANL internal standards. 
This set of Work Smart Standards contractually 
establishes worker safety and health protection 
requirements for LANL, as well as emergency 
response and public protection requirements 
where there is no external regulatory authority. 

Nuclear safety regulations are found in Title 10 
of the CFR. Several nuclear safety rules and 
environmental procedural rules are in effect (for 
example, 10 CFR 835, Occupational Radiation 



Protection), and more are in final stages of 
promulgation. Nuclear safety regulations are 
effective under the schedule and implementing 
requirements in each rule, regardless of whether 
they are included in the contract. DOE 
contractors are also required to comply with all 
applicable external laws and regulations, 
regardless of contract language. 

The principal DOE orders having a direct 
impact on environmental protection and 
compliance activities at LANL are summarized 
in the following sections. 

7.1.1.1 DOE Order451.1A, 
National Environmental 
Policy Act Compliance 
Program 

This order establishes DOE internal 
requirements and responsibilities for 
implementing NEPA, the Council on 
Environmental Quality (CEQ) Regulations 
Implementing the Procedural Provisions of 
NEPA (40 CFR 1500 through 1508), and the 
DOE NEP A Implementing Procedures 
(10 CFR 1021). 

7.1.1.2 DOE Order 5400.1, General 
Environmental Protection 
Program 

This order establishes the environmental 
protection program requirements, authorities, 
and responsibilities for DOE operations for 
ensuring compliance with applicable federal, 
state, and local environmental protection laws 
and regulations, executive orders, and internal 
DOE policies. This order provides for 
environmental protection standards, notification 
of and reporting requirements for discharges 
and unplanned releases, environmental 
protection and program plans, and 
environmental monitoring and surveillance 
requirements. It establishes formal recognition 
that DOE's environmental management 
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activities are extensively, but not entirely, 
regulated by EPA, state, and local 
environmental agencies, and it provides 
requirements for satisfying these externally 
imposed regulations. In addition, it establishes 
requirements for those environmental 
protection programs that are not externally 
regulated. 

7.1.1.3 DOE Order 5400.5, 
Radiation Protection of the 
Public and Environment 

This order establishes standards and 
requirements for operations of DOE and its 
contractors with respect to protection of 
members of the public and the environment 
against undue risk from ionizing radiation. This 
order provides for general standards; 
requirements for radiation protection of the 
public and the environment; derived 
concentration guides (DCGs) for air and water; 
and guidelines, limits, and controls for residual 
radioactive materials. The order also 
establishes DOE's objective to operate its 
facilities and conduct its activities so that 
radiation exposures to members of the public 
are maintained within the limits established by 
this order, and to control radioactive 
contamination through the management of 
DOE's real and personal property. The 
requirements of this order are incorporated into 
the proposed 10 CFR 834, which is being 
promulgated as a nuclear safety regulation. 

7.1.1.4 DOE Order 5820.2A, 
Radioactive Waste 
Management 

DOE Order 5820.2A establishes the policies, 
guidelines, and minimum requirements by 
which DOE and its contractors manage 
radioactive waste, mixed waste, and 
contaminated facilities. This order establishes 
the DOE policy that radioactive and mixed 
wastes be managed in a manner that ensures 
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protection of the health and safety of the public, 
DOE, contractor employees, and the 
environment. In addition, the generation, 
treatment, storage, transportation, and/or 
disposal of radioactive wastes, and the other 
pollutants or hazardous substances they contain, 
must be accomplished in a manner that 
minimizes the generation of such wastes across 
program office functions and complies with all 
applicable federal, state, and local 
environmental, safety, and health laws and 
regulations and DOE requirements. 

These DOE orders are implemented by DOE, 
and by UC/LANL (through contractual 
direction). With the exception of radioactive 
materials, all environmental protection and 
compliance activities at LANL are externally 
regulated by other federal and state agencies. 
Environmental planning and consultation 
requirements are applicable to DOE and LANL 
in accordance with the specific language in each 
law, regulation, or executive order. The above
listed DOE orders and any applicable nuclear 
safety regulations are discussed in the following 
sections as they relate to external 
environmental planning and consultation 
requirements, or as applicable to regulatory 
environmental protection and compliance 
activities. 

7.2 LAWS, REGULATIONS AND 

EXECUTIVE ORDERS RELATED 

TO ENVIRONMENTAL PLANNING 

AND CONSULTATION 

7.2.1 NationalEnvironmentalPolicy 
Act of 1969, as Amended and 
Executive Order 11514, as 
Amended by Executive Order 
11991 

The NEPA of 1969, as amended (42 U.S.C. 
§4321 et seq.), requires federal agencies to 
evaluate the effect proposed actions would have 
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on the quality of the human environment and to 
document this evaluation with a detailed 
statement. NEP A requires consideration of 
environmental impacts of an action during the 
planning and decision-making stages of a 
project. 

Implementing regulations for NEP A have been 
developed by the CEQ, which oversees the 
NEP A process for the Executive Branch of the 
federal government. These regulations 
(40 CFR 1500 through 1508) set forth the 
general requirements that federal agencies must 
follow. DOE also has issued agency NEPA 
implementing procedures that are codified at 
10 CFR 1021. 

There are other environmental and cultural 
resource consultation requirements that must be 
complied with to ensure NEP A compliance. 
Each of these other laws or executive orders has 
unique review and compliance procedures 
established that are independent of NEP A. 
Accordingly, although compliance with these 
statutes comprises an important subset of the 
NEP A process, compliance with applicable 
requirements is mandatory for all projects, 
independent of NEPA. For example, under 
NEP A review, proposed actions are evaluated 
for possible effects on cultural resources 
(archaeological sites or historic buildings) in 
accordance with the National Historic 
Preservation Act of 1966 (16 U.S.C. §470); for 
their potential impact on floodplains or 
wetlands in accordance with relevant executive 
orders; and for effects on threatened, 
endangered, or sensitive species in accordance 
with the Endangered Species Act 
(16 U.S.C. §1531). A discussion of the 
planning and consultation requirements for 
these types of resources is found in the 
following sections. 

Executive Order 11514, Protection and 
Enhancement of Environmental Quality, as 
amended by Executive Order 11991, requires 
federal agencies to monitor and control their 
activities continually to protect and enhance the 



quality of the environment. The executive order 
contains requirements to ensure that federal 
agenc1es include the public in the 
decision-making process. The DOE NEP A 
implementing regulations (10 CFR 1021) and 
DOE Order 4 51.1 A address this executive order 
through implementation of 40 CFR 1500-1508. 

7.2.2 Endangered Species Act, as 
Amended, and Related 
Requirements 

This act requires that federal agencies ensure 
that any actions authorized, funded, or carried 
out by federal agency are not likely to 
jeopardize the continued existence of any 
threatened or endangered species or destroy or 
adversely modify critical habitat. The act is 
jointly administered by the U.S. Department of 
Commerce and the U.S. Department of the 
Interior (DOl). The Endangered Species Act 
(16 U.S.C. §1531 et seq.) requires federal 
agencies to consult with the U.S. Fish and 
Wildlife Service (FWS). While biological 
assessment procedures may be integrated into 
the NEP A process, the consultation 

·requirements with FWS must still be followed 
for any LANL activity with the potential to 
affect threatened or endangered species. 
Implementing regulations are delineated in 
Endangered and Threatened Wildlife and 
Plants (50 CFR 17) and Interagency 
Cooperation (50 CFR 402). The state has also 
issued regulations pertaining to plants specific 
to the state entitled, Endangered Plants (75-6-1, 
NMSA 1978). 

There are several additional federal statutes that 
provide protection to sensitive or otherwise 
regulated wildlife species, two of which are the 
Migratory Bird Treaty Act, as amended 
(16 U.S.C. §703), and the Bald Eagle 
Protection Act, as amended (16 U.S.C. §668). 
The first act protects migratory birds by 
specifying mode of harvest, hunting seasons, 
and bag limits. The act is intended to protect 
birds that have common migratory patterns 
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within the U.S., Canada, Mexico, Japan, and 
Russia. Implementing regulations are found in 
Taking, Possession, Transportation, Sale, 
Purchase, Barter, Exportation, and Importation 
of Wildlife and Plants (50 CFR 10) and 
Migratory Bird Hunting (50 CFR 20). The 
second act makes it unlawful to take (capture, 
kill, or destroy), molest, or disturb bald 
(American) and golden eagles, their nests, or 
their eggs anywhere in the U.S. A permit must 
be obtained from the DOl to relocate a nest that 
interferes with resource development or 
recovery operations. Implementing regulations 
are delineated in Eagle Permits (50 CFR 22). 

The New Mexico Wildlife Conservation Act 
(17-2-37 et seq., NMSA 1978) also establishes 
requirements for protecting wildlife, primarily 
related to taking for sport purposes and permits 
for collecting and use. 

DOE meets the requirements of these laws by 
contacting and consulting with federal and state 
agencies responsible for protecting animal and 
plant species within the State of New Mexico. 
FWS, the U.S. Forest Service (USFS), the 
National Park Service (NPS), the Bureau of 
Indian Affairs (BIA), the National Biological 
Service, New Mexico Environment Department 
(NMED), and the New Mexico Department of 
Game and Fish (NMDGF), are contacted 
regarding concerns each agency may have about 
LANL activities. 

In accordance with Section 7 of the Endangered 
Species Act, a biological assessment and 
Section 7 Endangered Species Consultation for 
activities included in the SWEIS are being 
conducted with the FWS. 

7.2.3 National Historic Preservation 
Act, as Amended 

This act provides that sites with significant 
national historic value be placed on the National 
Register of Historic Places (NRHP). 
Government agencies must locate and inventory 
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historic properties and cultural resources under 
their jurisdiction prior to undertaking an activity 
that might harm them, with the intent of 
minimizing such harm through appropriate 
mitigation actions. As required by Section 106 
of the National Historic Preservation Act 
(16 U.S.C. §470), proposed LANL activities are 
evaluated in consultation with the State Historic 
Preservation Office(r) (SHPO) for possible 
effects on cultural resources. Most surveys are 
conducted on DOE property; however, when 
appropriate, surveys are conducted on land 
owned by other federal agencies, state-owned 
land, tribal lands, or other private holdings, and 
LANL holds discussions, as appropriate, with 
various Indian tribes to determine how new 
LANL activities might affect cultural resources. 
The tribes are also requested to provide input on 
what mitigation measures they want 
implemented before LANL begins an activity. 
DOE must also obtain comments from the 
Advisory Council on Historic Preservation prior 
to undertaking a potentially damaging activity 
at LANL. Implementing regulations include 
Protection of Historic and Cultural Properties 
(36 CFR 800). Consultation requirements are 
applicable to actions discussed in the SWEIS, as 
well as any future activities at LANL. 

7.2.4 National Historic Preservation, 
Executive Order 11593 

This executive order requires federal agencies, 
including DOE, to locate, inventory, and 
nominate properties under their jurisdiction or 
control to the NRHP if those properties qualify. 
DOE is required to provide the Advisory 
Council on Historic Preservation the 
opportunity to comment on possible impacts of 
a proposed activity on any potentially eligible or 
listed resources. 
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7.2.5 American Indian Religious 
Freedom Act of 1978 

This act establishes that it is U.S. policy to 
protect and preserve for American Indians their 
inherent right of freedom to believe, express, 
and exercise their traditional religions, 
including access to sites, uses and possession of 
sacred objects, and the freedom to worship 
through ceremonies and traditional rites. In 
accordance with the American Indian Religious 
Freedom Act (42 U.S.C. §1996), LANL 
activities are planned so that they do not 
adversely affect the practice of traditional 
religions. Tribal groups are notified of 
projected construction activities and are 
requested to inform DOE if any activity will 
affect a traditional cultural property. 

7.2.6 Native American Graves 
Protection and Repatriation 
Actof1990 

This act states that tribal descendants shall own 
American Indian human remains and cultural 
items discovered on federal lands after 
November 16, 1990. When items are 
discovered during an activity on federal lands, 
the activity is to cease and appropriate tribal 
governments are to be notified. Work on the 
activity can resume 30 days after the receipt of 
certification that notice has been received by the 
tribal governments. As required by the Native 
American Graves Protection and Repatriation 
Act (NAGPRA) (25 U.S.C. §3001), LANL has 
completed a summary list of cultural items 
excavated in the past from archaeological sites 
on LANL property, including prior to 1990. 
Copies of this summary were sent to local 
Pueblos having ancestral ties to the Pajarito 
Plateau. This summary provides a basis for 
future repatriation of cultural items to tribal 
governments. 



7 .2. 7 Archaeological Resource 
Protection Act, as Amended 

The Archaeological Resource Protection Act 
(16 U.S.C. §470aa) requires the preservation 
and management of archaeological resources on 
lands administered by federal agencies. LANL 
maintains a cultural resources management 
database, and this information continues to be 
used in planning remediation and other 
construction activities to prevent damage to or 
destruction of archaeological resources at 
LANL. Archaeological survey reports are 
prepared by LANL cultural resource specialists 
and are submitted to Native American 
communities for review and concurrence. 

7.2.8 Indian Sacred Sites, Executive 
Order 13007 

Executive Order 13007 requires: "In managing 
federal lands, each executive branch agency 
with statutory or administrative responsibility 
for the management of federal lands shall, to the 
extent practicable, permitted by law, and not 
clearly inconsistent with essential agency 
functions, (I) accommodate access to and 
ceremonial use of Indian sacred sites by Indian 
religious practitioners and (2) avoid adversely 
affecting the physical integrity of such sacred 
sites. Where appropriate, agencies shall 
maintain the confidentiality of sites." Requests 
by the Pueblos to use sacred sites on LANL are 
accommodated to the extent practicable, and 
consultation regarding potential impacts to 
sacred sites is conducted through the NEP A 
review process and through ongoing processes 
established in the Pueblo Accords and 
Cooperative Agreements, which are discussed 
below. 

7.2.9 Pueblo Accords 

Four federally recognized Indian tribes, the 
Pueblos of Cochiti, Jemez, Santa Clara, and San 
lldefonso, have special relationships with the 
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land now occupied by LANL. Federal laws and 
executive orders guarantee tribal members 
access to religious sites and recognize tribal 
rights to cultural properties, burial materials, 
and other articles of antiquity. However, 
Congress has assigned responsibilities to DOE 
that preclude open access to LANL land. Thus, 
some of the tribes' interests in, and uses for 
LANL land are difficult to reconcile. 

To achieve mutual goals of improved 
understanding and cooperation, the four 
Pueblos and DOE are recognized as sovereign 
entities that will interact with one another on a 
government-to-government basis. DOE and 
each of these four Pueblos have executed formal 
accord documents setting forth these 
relationships (DOE 1992a, DOE 1992b, 
DOE 1992c, and DOE 1992d). The governor 
of each Pueblo signed an accord on behalf of the 
Pueblo. Each accord was also signed by the 
Assistant Secretary for Defense Programs on 
behalf of DOE and was approved as to form by 
the Area Director of the BIA, DO I. 

The accords provide a framework for 
government-to-government relationships 
between each of the Pueblos and DOE. Further, 
the accords identify general procedures by 
which the sovereign entities will interact. By 
signing the accords, DOE has made a 
commitment to provide information and involve 
the Pueblos in long-range planning and 
decisions. The accords state DOE's 
commitment to working with its contractors and 
subcontractors and with other federal, state, and 
local agencies to clarify the roles and 
responsibilities of these entities that appear to 
conflict or overlap as they relate to the Pueblos. 

DOE has also executed Cooperative 
Agreements with each of the four Pueblos that 
provide funding to the tribes for cooperative 
activities (DOE 1993, DOE 1994a, DOE 1994b, 
and DOE 1997a). UC, which operates LANL 
for DOE, also signed Cooperative Agreements 
with the Pueblos of Jemez Cochiti San 

' ' Ildefonso, and Santa Clara (UC 1994a, 
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UC 1994b, UC 1994c, and UC 1996). The 
agreements address Pueblo participation in 
health and safety matters; in LANL activities 
concerning the SWEIS and other NEP A 
activities; in environmental restoration, waste 
and environmental planning and management; 
and in other cooperative and collaborative 
efforts. 

7.2.10 Protection of Wetlands, 
Executive Order 11990, and 
Floodplain Management, 
Executive Order 11988 

Executive Order 11990 requires government 
agencies to avoid short- and long-term adverse 
impacts to wetlands whenever a practicable 
alternative exists. Executive Order 11988 
directs federal agencies to establish procedures 
to ensure that the potential effects of flood 
hazards and floodplain management are 
considered for any action undertaken. Impacts 
to floodplains are to be avoided to the extent 
practicable. DOE issued regulations 
(10 CFR 1022) that establish procedures for 
compliance with these executive orders. DOE 
follows these regulations in evaluating proposed 
actions for wetlands and floodplain impacts. No 
floodplain/wetlands impacts were identified for 
the SWEIS that require coordination under 
these executive orders. 

7.2.11 Environmental Justice, 
Executive Order 12898 

This order directs each federal agency to 
identify and address disproportionately high 
adverse human health or environmental impacts 
on minority and low-income populations 
resulting from an agency's programs, policies, 
or activities. The order further directs each 
federal agency to collect, maintain, analyze, and 
make information publicly available on the race, 
national origin, and income level of populations 
in areas surrounding facilities or sites expected 
to have a substantial environmental, human 
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health, or economic effect on these populations. 
This requirement applies when such facilities or 
sites become the subject of a substantial federal 
environmental administrative or judicial action. 
Environmental justice impacts are being 
identified and addressed through the SWEIS, 
and the policies and data analysis requirements 
of this executive order remain applicable to 
future actions at LANL. 

7.2.12 New Mexico Environmental 
Oversight and Monitoring 
Agreement 

The Environmental Oversight and Monitoring 
Agreement, known as the Agreement in 
Principle (AlP}, between DOE and the State of 
New Mexico, provides for technical and 
financial support by DOE for state activities in 
environmental oversight, monitoring, access, 
and emergency response. The agreement, 
which was initially signed in October 1990, 
covers Los Alamos and Sandia National 
Laboratories, the Waste Isolation Pilot Plant 
(WIPP}, and the Inhalation Toxicology 
Research Institute. Under the agreement, 
NMED is the lead state agency and provides 
independent environmental monitoring and 
emergency planning review services related to 
all DOE activities at these sites in New Mexico. 
On October 2, 1995, DOE and NMED extended 
the AlP for an additional 5 years (DOE 1995). 

7.2.13 Recreational Fisheries, 
Executive Order 12962 

This order directs federal agencies to improve 
the quantity, function, sustainable productivity, 
and distribution of U.S. aquatic resources for 
increased recreation fishing opportunities; 
establishes a National Recreational Fisheries 
Coordination Council and mandates the 
preparation of a comprehensive Recreational 
Fishery Resources Conservation Plan; requires 
federal agencies to aggressively work to 
identify and minimize conflicts between 



recreational fisheries and their respective 
responsibilities under the Endangered Species 
Act of 1973; and expands the role to the Sport 
Fishing and Boating Partnership Council. 

7.2.14 Migratory Bird Treaty Act 

This act (16 U.S.C. §703) makes it unlawful to 
pursue, hunt, take, capture, kill (or attempt any 
of the preceding) any migratory bird or nest or 
eggs of such bird. 

7.3 LAWS, REGULATIONS, AND 

EXECUTIVE ORDERS RELATED 

TO REGULATORY 

ENVIRONMENTAL PROTECTION 

AND COMPLIANCE 

Regulatory environmental protection 
requirements are designed to protect human 
health and the environment, including the air, 
water, and land. Environmental protection 
statutes and regulations derived from authorities 
in statutes: (1) create procedures for examining 
actions that may harm the environment before 
carrying out that action; (2) establish standards 
that protect human health and the environment; 
(3) provide limits for releases into the 
environment; and (4) create management 
requirements for specific substances (e.g., 
asbestos and pesticides). 

Federal Compliance with Pollution Control 
Standards, Executive Order 12088, amended by 
Executive Order 12580, requires federal 
agencies, including DOE, to comply with 
applicable administrative and procedural 
pollution control standards established by, but 
not limited to, the Clean Air Act (CAA), Noise 
Control Act, Clean Water Act, Safe Drinking 
Water Act, Toxic Substance Control Act, and the 
Resource Conservation and Recovery Act 
(RCRA). In general, DOE and LANL must 
comply with applicable federal and state 
requirements to the same extent as any other 

Applicable Laws, 
Regulations, and Other Requirements 

entity. Noncompliance with these requirements 
can lead to enforcement actions. 

Since LANL was constructed and began 
operations in the 1940's, before the advent of 
current environmental requirements, 
operational nuclear safety and national security 
were the dominant factors in the early design 
and operation of facilities. With the enactment 
of environmental laws and regulations from the 
1960's to the present, resources and 
philosophies have changed to shift to a greater 
emphasis on environmental protection and 
achieving compliance with all applicable 
environmental requirements. Due to its long 
history, LANL has had difficulty in achieving 
compliance with some regulatory requirements, 
and has a legacy of environmental clean-up 
requirements from past management practices 
for waste, spills, and releases. Several 
compliance orders and agreements are also in 
effect with regulatory agencies to bring LANL 
into full compliance with specific regulatory 
requirements. 

Depending on the regulatory background and 
framework of each federal and state law, there 
may be a primary regulatory enforcement 
authority at the federal level or at the state level. 
For some environmental resources, there may 
be both federal and state laws with applicable 
requirements, or DOE orders and regulations 
may be the primary considerations. Permitting 
for emissions and/or effiuent discharges may 
also be at the federal level, state level, or both 
levels. 

Applicable regulatory environmental laws and 
regulations can be categorized by media into air, 
water, land (which includes waste management, 
toxic substances, pollution prevention, and 
environmental restoration), and community 
right-to-know and emergency planning. For 
each resource category, there is a framework 
consisting of federal, state, local or DOE order 
requirements, which together regulate 
operations at LANL. 
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7.4 AIR RESOURCES 

7.4.1 Clean Air Act, as Amended 

The CAA (42 U.S.C. §740I et seq.) establishes 
air quality standards to protect public health an.d 
the environment from the harmful effects of air 
pollution. The act requires establishment of 
national standards of performance for new 
stationary sources of emissions limitations for 
any new or modified structure that emits o~ ~ay 
emit an air pollutant, and standards for emission 
ofhazardous air pollutants {HAPs). In addition, 
the CAA requires that specific emission 
increases be evaluated to prevent a significant 
deterioration in air quality. 

The Clean Air Act Amendments of 1990, signed 
into law on November IS, I990, both enhanced 
and expanded existing authorities and created 
new programs in the areas of pennitting, 
enforcement, operations in nonattainment areas 
(areas not meeting air quality s~anda~ds ), cont:ol 
of acid rain, regulation of air toxms, mobile 
sources, and protection of the ozone layer. 
Section II8 of the act and Executive Order 
I2088 require that each federal agency, such as 
DOE with jurisdiction over any property or 
facility that might result in the discharge of air 
pollutants, comply with "all federal, state, 
interstate, and local requirements" with regard 
to the control and abatement of air pollution to 
the same extent as any nongovernmental entity. 

EPA is the regulating authority for the CAA. 
However, EPA has granted the State of New 
Mexico primacy for regulating air quality under 
an approved State Implementation Plan (SJP). 
Authority for implementing the regulations 
promulgated for stratospheric ozone protection 
and the accidental release provisions of the act 
have not yet been delegated to the state. EPA 
also administers the National Emission 
Standards for Hazardous Air Pollutants 
(NESHAP) for radioactive emissions, including 
radon (subparts B, H, I, K, Q, R, T, and W). In 
New Mexico, all of the CAA regulations, with 
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these exceptions, have been adopted by the state 
as part of the SJP, and are regulated under the 
New Mexico Air Quality Control Act (74-6-I, 
NMSA I978). 

NESHAP limits the radiation dose to the public 
from airborne radionuclide emissions from 
DOE facilities to 10 millirem per year effective 
dose equivalent {40 CFR 61.92). The standards 
also prescribe emission monitoring and test 
procedures for detennining compliance with the 
I 0 millirem per year standard, and reporting and 
pennit provisions. EPA issued Notices of 
Noncompliance to DOE in I99I and I992 for 
not meeting all the provisions of 40 CFR 6I, 
Subpart H. A Federal Facilities Compliance 
Agreement signed June 13, I996, with EPA 
Region 6, provided an enforceable mechanism 
for bringing LANL into compliance 
{EPA I996a). The compliance agreement 
required full compliance for all sources by 
March I997, and LANL achieved full 
compliance in June I996. In November I994, 
Concerned Citizens for Nuclear Safety (CCNS) 
filed a CAA citizens' suit against DOE and UC, 
alleging LANL was not in compliance with 
Subpart H. In January I997, DOE and UC 
entered into both a settlement agreement and 
consent decree. Highlights of the settlement 
agreement and consent decree include 
DOE-funded independent technical audits of 
LANL's radionuclide air emissions compliance 
program, the addition of some environmental 
monitoring stations, and quarterly public 
meetings conducted by UC on the environment. 

DOE Order 5400.5, Radiation Protection of the 
Public and the Environment, also incorporates 
the EPA NESHAP standard for public doses 
from air emissions and provides for additional 
monitoring and evaluation of total public 
radiation dose from other pathways. Unplanned 
releases of radioactive effluents to the air are 
also reported and analyzed under provisions of 
DOE Order 5400.5. LANL has reported 13 air 
releases of radioactive materials through 
effiuent stacks in the period I99I through I996. 
These reported releases usually involved a 



higher than normal operational limit 
radionuclide measurement determined through 
stack monitoring processes in place, or an 
unplanned release. These have usually included 
small quantities of tritium, and also occasionally 
very small quantities of other radionuclides. 
Only one release of tritium, in January 1994, 
exceeded the Comprehensive Environmental 
Response, Compensation, and Liability Act 
(CERCLA) (42 U.S.C. §9601) reportable 
quantity. All air releases were analyzed for 
impact on the environment and the public both 
in terms of dose and need for corrective action 
in accordance with DOE requirements in DOE 
Order 5400.5, DOE Order 232.1, and 40 CFR, 
Subpart H. 

The federal regulations promulgated to 
implement the requirements of CAA Title VI, 
"Stratospheric Ozone Protection," are codified 
in Protection of Stratospheric Ozone 
(40 CFR 82). The primary purpose of these 
regulations is to eliminate the production of 
certain ozone-depleting substances and require 
users of the substances to reduce emissions to 
the atmosphere through recycling and 
mandatory use of certified maintenance 
technicians. These requirements are applicable 
to LANL, and are implemented accordingly. 

On June 20, 1996, EPA promulgated Accidental 
Release Prevention Requirements: Risk 
Management Programs under CAA, 
Section 112 (r)(7), which amended 
40 CFR 68. The intent of this regulation is to 
prevent accidental releases to the air and 
mitigate the consequences of such releases by 
focusing prevention measures on chemicals that 
pose the greatest risk to the public and the 
environment. This regulation will require the 
preparation of risk management plans for listed 
regulated chemicals atLANL by June 1999, and 
within 3 years after listing any new regulated 
chemical. 

On July 18, 1997, the EPA adopted a new 
National Ambient Air Quality Standard 
(NAAQS) for particulate matter (PM) with a 

Applicable Laws, 
Regulations, and Other Requirements 

diameter less than or equal to 2.5 micrometers 
(PM2.s), and reference methods for determining 
attainment with the standard. Also on July 18, 
1997, EPA revised the NAAQS and associated 
reference method for determining ozone 
attainment. Both standards will be incorporated 
into the SIP for New Mexico and be applicable 
to LANL. Determination of attainment of both 
standards is based on a reference method 
utilizing 3-year averaging. 

In addition to the existing federal programs, the 
Clean Air Act Amendments of 1990 mandate 
new programs that may affect future LANL 
programs. These programs require technology 
for controlling hazardous air pollutants and 
replacing chlorofluorocarbons. Regulations are 
still being developed to implement these aspects 
ofthe act. 

7.4.2 New Mexico Air Quality 
Control Act 

Nonradioactive air emissions from LANL 
facilities are subject to the regulatory 
requirements established under the New Mexico 
Air Quality ControlAct(sections 74-2-1 et seq., 
NMSA 1978). The New Mexico Environmental 
Improvement Board, as provided by the New 
Mexico Air Quality Control Act, regulates air 
quality through a series of air quality control 
regulations in NMAC. These regulations are 
administered by NMED. NMAC provides 
emission standards for emission sources and 
processes such as open burning, boilers, and 
asphalt plants. Some of the main regulations 
relevant to LANL operations are discussed 
below. 

7.4.2.1 Construction Permits 

Provisions of 20 NMAC 2.72 require 
construction permits for any new or modified 
source of any regulated air contaminant if they 
exceed threshold emission rates. More than 500 
toxic air pollutants are regulated, and each 
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chemical's threshold hourly rate is based on its 
toxicity. Each new or modified air emission 
source is reviewed, and conservative estimates 
are made of maximum hourly chemical use and 
emissions. These estimates are compared with 
the applicable 20 NMAC 2. 72 limits to 
determine whether additional permits are 
required. 

7.4.2.2 Operating Permits 

On July 21, 1992, EPA promulgated 40 CFR 
70, Operating Permit Program, which 
implements Title V of the CAA. The purpose of 
this program is to: (1) identify all the air quality 
regulations and emission limitations applicable 
to an air pollution source; and (2) establish 
monitoring, record keeping, and reporting 
requirements necessary to demonstrate 
continued compliance with these requirements. 
This regulation required each state to develop an 
operating permit program meeting the minimum 
requirements set forth in 40 CFR 70 and submit 
their program to EPA for review by November 
1993. The NMED Operating Permit Program 
established under 20 NMAC 2. 70 was approved 
by EPA in December 1994. It requires that all 
major producers of air pollution obtain an 
operating permit from NMED. Due to LANL' s 
potential to emit large quantities of regulated air 
pollutants (nitrogen oxides and carbon 
monoxide-primarily from steam plants), 
LANL is considered a major source. 

In accordance with 20 NMAC 2.70, LANL 
submitted an operating permit application to 
NMED in December 1995. NMED has issued a 
Notice of Completeness for the application but 
has not yet issued an operating permit. 

7.4.2.3 Prevention of Significant 
Deterioration 

This regulation (20 NMAC 2.74) has stringent 
requirements that must be addressed before 
construction of any new, large stationary source 
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can begin. Under 20 NMAC 2.74, wilderness 
areas, national parks, and national monuments 
receive special protection; thus, the proximity of 
Bandelier National Monument's (BNM) 
Wilderness Area could have an impact on any 
proposed new construction at LANL. All of the 
new or modified air emission sources at LANL 
are reviewed for compliance with the 
requirements of 20 NMAC 2.74. Because the 
total emissions of any criteria pollutant from 
LANL are below the regulation's threshold of 
250 tons a year, currently this regulation does 
not apply to LANL. 

7.4.2.4 Emission Standards for 
Hazardous Air Pollutants 

In its regulation governing emission standards 
for HAPs (20 NMAC 2. 78), NMED has adopted 
by reference all of the federal NESHAP 
provisions, except those for radionuclides. The 
only two nonradionuclide NESHAP provisions 
applicable to LANL are those for asbestos and 
beryllium. 

Under NESHAP for asbestos, LANL is required 
to notify NMED of asbestos removal operations 
and disposal quantities and to ensure that these 
operations produce no visible emissions. 
Asbestos removal activities involving less than 
160 square feet (15 square meters) are covered 
by an annual small-job notification to NMED. 
Projects involving greater amounts of asbestos 
require separate advance notification to NMED. 
Quantities of asbestos wastes for both small and 
large jobs are reported to NMED on a quarterly 
basis. These reports include any asbestos 
contaminated, or potentially contaminated, 
materials with radionuclides. Radioactivity 
contaminated material is disposed of in a 
designated radioactive asbestos burial area. 
Nonradioactive asbestos is transported off the 
site to designated commercial asbestos disposal 
areas. 

The beryllium NESHAP includes requirements 
for preconstruction and preoperation approval 



ofberyllium machining operations and for start
up testing of stack emissions from these 
operations. Before the beryllium NESHAP 
became applicable for DOE operations in the 
mid 1980's, NMED, DOE, and LANL agreed to 
follow the NMED new-source preconstruction/ 
preoperation approval process for large, 
existing beryllium-machining operations at 
LANL. Since then, several very small 
beryllium machining operations that were 
already in existence have been registered with 
NMED. 

7.4.3 Noise Control Act of 1972 

By the Noise Control Act of 1972 
(42 U.S.C. §4901), Congress directed all 
federal agencies to carry out the programs under 
their control to promote an environment free 
from noise that jeopardizes public health or 
welfare. Furthermore, it requires any federal 
agency engaged in any activity resulting, or 
which may result, in the emission of noise, to 
comply with federal, state, interstate, and local 
requirements respecting control and abatement 
of environmental noise to the same extent that 
any person is subject to such requirements. 
Beyond the general obligation in the act and 
implementing regulations, there are no specific 
federal requirements regulating environmental 
noise, nor are there state requirements. Noise 
exposures to occupational workers are regulated 
under OSHA, and for DOE contractors through 
an equivalent program implemented by DOE 
orders. The Los Alamos County Code 
(Chapter 8.28) does have noise restrictions, 
with identified permissible noise levels for 
residential areas during specified times. Permits 
can be requested for exceedances for noise 
generating activities of a temporary nature. 

Applicable Laws, 
Regulations, and Other Requirements 

7.5 WATERRESOURCES 

7.5.1 Clean Water Act, as Amended 

The Clean Water Act (33 U.S.C. §1251) has a 
goal to "restore and maintain the chemical, 
physical and biological integrity ofthe nation's 
waters," including to "provide for the protection 
and propagation offish, shellfish, and wildlife." 
The regulations that implement the Clean Water 
Act contain limitations and permitting 
requirements for discharges of pollutants from 
point sources; disposal of dredged or fill 
material at wetlands and other waters of the 
U.S.; storm water discharges from construction 
and industrial runoff; and oil discharges. Key 
elements of the act include: (1) nationally 
applicable, technology-based effiuent 
limitations set by EPA for specific industry 
categories; and (2) water quality standards set 
by states. 

EPA is the regulating authority for point source 
and stormwater discharge permits in New 
Mexico. Permits are issued and enforced by 
EPA Region 6 in Dallas, Texas. New Mexico 
does not have a state point source discharge 
permit program. However, NMED performs 
some compliance evaluation inspections and 
monitoring for EPA through a water quality 
grant issued under Section 106 of the act. The 
U.S. Army Corps of Engineers administers the 
dredged or fill material permit program (Section 
404) of the Clean Water Act. LANL submits 
applications as necessary for disposal of 
dredged and fill material under Section 404 for 
construction ac1Ivtttes. The New Mexico 
Groundwater Protection Act (74-6B-1 et seq., 
NMSA 1978), Water Quality Act (74-6-1 et 
seq., NMSA 1978) and implementing 
regulations establish state standards for 
protection of surface and groundwater resources 
that are also applicable to LANL activities. 
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7.5.1.1 National Pollutant 
Discharge Elimination 
System Permit Program/ 
Liquid Radioactive 
Discharges 

The Clean Water Act contains provisions for the 
National Pollutant Discharge Elimination 
System (NPDES), a permitting program for the 
discharge of pollutants from any point source 
into waters of the U.S. Individual NPDES 
permits set limitations for specified pollutants at 
specific outfalls. 

LANL has operated under three primary 
NPDES permits. UC and DOE are co-operators 
on a site-wide NPDES permit (EPA 1994) 
issued by EPA Region 6 and effective August 1, 
1994, covering the industrial and sanitary 
effluent discharges at Los Alamos. Industrial 
discharges from the hot dry rock geothermal 
facility, Fenton Hill (Technical Area [TA]-57), 
are permitted separately (EPA 1979). This 
permit was canceled as of December 1997. A 
General Permit for storm water associated with 
industrial activity (EPA 1992) was also issued 
in September 1992. These permits regulate all 
routine effluent discharges at LANL. Storm 
water discharges associated with facility 
construction or environmental restoration 
activities are also authorized through the 
applicable NPDES program. Then they are 
included in the General Industrial Storm Water 
Permit or terminated as applicable. The number 
of NPDES General Permits for construction 
storm water discharges varies, with usually five 
to eight in effect at one time. 

During the early 1990's, LANL was listed as a 
"Significant Non-Compliant Federal Facility" 
by EPA Region 6 for NPDES violations. DOE 
and LANL have had several Federal Facility 
Compliance Agreements and parallel 
administrative orders in effect to correct 
NPDES deficiencies. The current DOE 
compliance agreement (Docket No. 
VI-96-1237, December 12, 1996) (EPA 1996b) 
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and the current LANL administrative order 
(AO Docket No. VI-96-1236, December 10, 
1996) (EPA 1996c) include schedules for 
coming into full compliance with the Clean 
Water Act by completing the High Explosives 
Wastewater Treatment Facility (HEWTF) and 
Waste Stream Characterization projects. These 
corrective actions required by the compliance 
agreement and the administrative order are 
continuing. 

Although maintaining a 98 to 99 percent 
compliance rate with required permit 
limitations, LANL has had, and continues to 
have, chronic problems meeting NPDES 
industrial/sanitary permit conditions. 
Exceedances are self reported under the 
conditions of the permit, and have consisted of 
occasional exceedances at some outfalls of 
arsenic, chlorine, total suspended solids, 
hydrogen-ion concentration, chemical oxygen 
demand, biological oxygen demand, cyanide, 
vanadium, copper, iron, oil and grease, silver, 
phosphorus, and radium. The total number of 
exceedances for calendar years 1991 through 
1996 are shown in Figure 7.5.1.1-1. 

LANL actions to improve compliance 
with permit conditions are continually being 
taken including, elimination of outfalls, 
improvements and corrective actions at specific 
outfalls, and implementation of the Waste 
Stream Characterization Program and 
Corrections Project. 

Radioactive liquid effluent discharges are 
regulated by DOE Order 5400.5. One NPDES 
permitted outfall at TA-50, the Radioactive 
Liquid Waste Treatment Facility, began 
operations in 1963. This outfall has continued 
to discharge residual radionuclides to 
Mortandad Canyon in liquid effluents to the 
present time. DOE Order 5400.5 specifies 
DCGs for liquid radioactive effluents, which 
provide a reference for determining dose to 
various exposure pathways. For liquid 
radioactive effluents, the "as low as reasonably 
achievable" (ALARA) and "best available 
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FIGURE 1.5.1.1-l.-National Pollutant Discharge 
Elimination System Permit Exceedances. 

technology" (BAT) processes are adopted to 
determine the appropriate level of treatment. If 
discharges are below the DCG reference values 
at the point of discharge to a surface waterway, 
generally no further treatment is required due to 
cost/benefit considerations. Historic discharges 
to Mortandad Canyon have resulted in above 
background residual radionuclide 
concentrations in alluvial groundwater and 
sediments. For calendar year 1996, two DCGs 
were exceeded in TA-50 effluents (for 
americium-241 and plutonium-238). The 
TA-50 discharge also contains nitrates that 
have caused the alluvial groundwater to exceed 
the state groundwater standard of 10 milligrams 
per liter. LANL is working to continue to 
upgrade the treatment process at TA-50 to 
correct these problems. Investigation and 
cleanup, if required, are conducted through the 
Environmental Restoration Project, and interim 
controls (sediment traps) have been 
implemented to control movement of 
contaminants off the site. 

7.5.1.2 Unplanned Discharges, 
Spills, and Releases 

LANL also has had continuing problems with 
unplanned liquid discharges, or spills of water 

contaminants, which are required to be reported 
to NMED as unpermitted discharges to surface 
water or groundwater under the New Mexico 
Water Quality Control Commission 
(NMWQCC) regulations. Primarily, these 
have consisted of unpermitted or unplanned 
releases of potable water, wastewater or 
sewage, cooling water, and steam condensate 
from line breaks and overflows, with occasional 
reportable small quantity releases of mineral oil, 
gasoline, diesel oil, hydraulic oil, ethylene 
glycol, and other liquids. Some discharges of 
oil are also reportable to the National Response 
Center pursuant to 40 CFR 110.6. Spills and 
releases are reported in accordance with 
regulations, and cleanup is conducted by LANL 
as necessary. NMED administratively reviews 
and closes actions taken on reported spills as 
staff and time permits. The total number of 
liquid spills reportable to NMED for the period 
1991 through 1996 are shown m 
Figure 7.5 .1.1-2. 

LANL has had six releases involving spills, 
leaks, or seepage of water with low levels of 
radioactive contamination in the period 1991 
through 1996. These are evaluated and cleaned 
up if necessary in accordance with DOE 
Order 5400.5 criteria. 
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7.5.1.3 Spill Prevention Control and 
Countermeasure Plan 

LANL has a spill control and countermeasure 
plan for oil spills (LANL 1997), as required by 
40 CFR 112 under the Clean Water Act. This 
plan requires that secondary containment be 
provided for all aboveground storage tanks 
containing oil. The plan also provides for spill 
control at oil storage sites at LANL. This plan 
meets requirements of both EPA and NMED for 
control of spills to surface areas and below the 
ground surface. 

7.5.1.4 Sanitary Sewage Sludge 
Management Program 

In December 1992, EPA promulgated 40 CFR 
503, Standards for Use or Disposal of Sewage 
Sludge. The purpose of these regulations is to 
establish numerical, management, and 
operational standards for the beneficial use or 
disposal of sewage sludge through land 
application or surface disposal. Under the 
Part 503 regulations, LANL is required to 
collect representative samples of sewage sludge 
to demonstrate that it is not a hazardous waste 
and that it meets the minimum federal standards 
for pollutant concentrations. In 1996, analytical 
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sampling demonstrated 100 percent compliance 
with land application standards. However, low 
levels of polychlorinated biphenyls (PCBs) 
detected in the sludge have caused LANL to 
suspend land application of sludge, in 
preference to other disposal options. All sewage 
sludge generated at the TA-46 Sewage 
Treatment Plant is now handled as PCB
contaminated waste and disposed of off the site 
rather than by land application. 

7.5.1.5 Safe Drinking Water Act, as 
Amended 

The Safe Drinking Water Act (SDW A) 
(42 U.S.C. §300t) sets national standards for 
contaminant levels in public drinking water 
systems, regulates the use of underground 
injection wells, and prescribes standards for 
groundwater aquifers that are a sole source of 
drinking water. Primary enforcement 
responsibility for the act is by the states. EPA 
has given NMED authority to administer and 
enforce federal drinking water regulations and 
standards in New Mexico. This act authorizes 
regulations that establish national drinking 
water standards for contaminants in public 
drinking water systems. The implementing 
regulations are found in National Interim 



Primary Drinking Water Regulations. The 
regulations also set maximum contaminant level 
goals (40 CFR 142) and secondary standards to 
control contaminants in drinking water that 
primarily affect aesthetic qualities related to 
public acceptance of drinking water (40 CFR 
143). These standards have been adopted by 
New Mexico and are included in the New 
Mexico Drinking Water Regulations. The state 
has issued regulations containing maximum 
contaminant levels (MCLs) and standards for 
radioactive contamination (20 NMAC 7.1). 
EPA maintains oversight responsibilities over 
the states, sets new contaminant standards as 
appropriate, and maintains separate 
enforcement responsibility for the Underground 
Injection Control Program. 

The SDW A applies to federal facilities that own 
or operate a public water system. A "public 
water system" means a system for the provision 
of piped water for human consumption that has 
at least 15 service connections or regularly 
serves at least 25 individuals. DOE provides 
drinking water to LANL, Los Alamos County, 
and BNM. LANL, as operator of the water 
system, is required to monitor drinking water 
quality for organic and inorganic compounds, 
radionuclides, metals, and coliforms. LANL 
has established a sampling program for ensuring 
SDW A compliance. 

7.5.1.6 GroundwaterProrecaon 
Requirements 

There are numerous federal, state, and DOE 
requirements related to groundwater protection 
and management. The State of New Mexico 
protects groundwater via the NMWQCC 
regulations, which control discharges of water 
contaminants onto or below the ground surface 
to protect all groundwater of the State of New 
Mexico. Under these regulations, a 
groundwater discharge plan may be required to 
be submitted to and approved by NMED for a 
discharging facility (or by the Oil Conservation 
Division for energy/mineral extraction 

Applicable Laws, 
Regulations, and Other Requirements 

activities). Subsequent discharges must comply 
with the terms and conditions of the discharge 
plan. In 1997, LANL had three Groundwater 
Discharge Plans in effect. The NMWQCC 
regulations were significantly expanded in 1995 
with the adoption of comprehensive abatement 
regulations. The purpose of these regulations is 
to abate both surface and subsurface 
contamination for designated or future uses. Of 
particular importance to DOE and LANL is the 
contamination that may be present in alluvial 
groundwater. 

Groundwater monitoring and protection 
requirements are also included in DOE 
Order 5400.1, General Environmental 
Protection Program. The order requires LANL 
to prepare a Groundwater Protection 
Management Program Plan (GWPMPP) and to 
implement the program outlined by that plan. 
The GWPMPP also fulfills the requirements of 
Chapter IV, Section 9, of DOE Order 5400.1, 
which requires development of a groundwater 
monitoring plan. The groundwater monitoring 
plan identifies all DOE requirements and 
regulations applicable to groundwater 
protection and includes strategies for sampling, 
analysis, and data management. LANL's 
GWPMPP was most recently approved by DOE 
on March 15, 1996 (LANL 1996). 

Section 9c of Chapter IV ofDOE Order 5400.1 
requires that groundwater monitoring needs be 
determined by site-specific characteristics and, 
where appropriate, that groundwater monitoring 
programs be designed and implemented in 
accordance with RCRA regulations 
40 CFR 264, Subpart F, or 40 CFR 265, 
Subpart F. The section also requires that 
monitoring for radionuclides be in accordance 
with DOE Order 5400.5, Radiation Protection 
of the Public and the Environment. 

In addition to DOE Order 5400.1, Module VIII 
of the LANL RCRA permit requires LANL to 
collect information to supplement and verify 
existing information on the environmental 
setting at the facility and collect analytical data 
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on groundwater contamination. Under Task Ill, 
Section A.1, LANL is required to conduct a 
program to evaluate hydrogeological 
conditions. Under Task Ill, Section C.1, LANL 
is required to conduct a groundwater 
investigation to characterize any plumes of 
contamination at the facility. 

Historically, the groundwater monitoring 
requirements ofRCRA ( 40 CFR 264 Subpart F) 
have not been applied to LANL's regulated 
hazardous waste management units (treatment, 
storage, and disposal) because DOE and LANL 
had submitted groundwater monitoring waiver 
demonstrations based on the depth to 
groundwater and lack of physical evidence of 
contaminant migration to these depths. 
However, on May 30, 1995, NMED denied 
DOEILANL groundwater monitoring waiver 
demonstrations, and groundwater monitoring 
program plans were requested for DOFJLANL 
to bring the laboratory into compliance with 
RCRA. In the denial letter, NMED 
recommended the development of a 
comprehensive groundwater monitoring 
program plan that addresses both site-specific 
and LANL-wide groundwater monitoring 
objectives. This was in part satisfied with 
submittal of a revised GWPMPP in 1995. In an 
August 17, 1995, letter, NMED again expressed 
concerns over groundwater protection, listed 
four unresolved issues, and requested a RCRA 
Hydrogeologic Workplan. On December 6, 
1996, a draft Hydrogeologic Workplan was 
submitted to NMED addressing these 
unresolved issues. LANL is currently 
implementing actions defined in the 
Hydrogeologic Workplan. The Hydrogeologic 
Workplan was approved by NMED March 1998 
and revised by LANL May 1998 (LANL 1998). 
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7.6 LAND RESOURCES (WASTE 

MANAGEMENT, TOXIC 

SUBSTANCES, POLLUTION 

PREVENTION, AND 

ENVIRONMENTAL 

RESTORATION) 

Federal facilities are subject to a variety of 
federal and state environmental statutes and 
implementing regulations related to waste 
management, prevention of pollution, and 
environmental cleanup. These requirements are 
primarily oriented toward prevention of 
pollution of land resources, and cleanup of past 
spills and releases. These include the RCRA; 
the Federal Facility Compliance Act, the Toxic 
Substances Control Act (TSCA); the Federal 
Insecticide, Fungicide, and Rodenticide Act 
(FIFRA); and the CERCLA. These acts address 
the management of waste and hazardous 
substances, and the release or threat of release of 
hazardous substances, primarily to soil and 
groundwater. The Hazardous Material 
Transportation Act is also included, which 
governs the transportation of hazardous 
materials and waste. 

7.6.1 Resource Conservation and 
Recovery Act 

The RCRA (42 U.S.C. §6901 et seq.) regulates 
the management of solid waste. Solid waste is 
broadly defined to include any garbage, refuse, 
sludge, or other discarded material including 
solid, liquid, semisolid, or contained gaseous 
materials resulting from industrial, commercial, 
mining, or agricultural activities. Specifically 
excluded as solid waste is source, special 
nuclear, or byproduct material as defined by 
AEA. Nonhazardous solid waste is regulated 
under subtitle D of RCRA, the New Mexico 
Solid Waste Act (NMSWA) (74-9-1 et seq., 
NMSA 1978), and its implementing regulations, 
the New Mexico Solid Waste Management 
Regulations (20 NMAC 9). New Mexico has 
primary regulatory authority. The state does not 



have authority to regulate the management and 
disposal of radioactive waste from DOE 
facilities operated under AEA. 

LANL maintains an industrial solid waste 
landfill at Area J of TA-54 (on Mesita del 
Buey), which is subject to and operates under 
New Mexico's Solid Waste Management 
Regulations (20 NMAC 9.1). The landfill is 
used as a disposal site for solid wastes (such as 
classified wastes, other nonhazardous waste 
materials, and "special solid waste" as defined 
by the State of New Mexico) and as a staging 
area for nonradioactive asbestos waste, which is 
later shipped off the site to an approved 
commercial disposal facility. Radioactive 
asbestos waste and asbestos waste suspected of 
being contaminated with radioactive material 
(excluded as solid wastes under the New 
Mexico regulations) are disposed in a dedicated 
cell constructed at TA-54, Area G. 

LANL disposes of most sanitary solid waste and 
rubble at the Los Alamos County landfill and an 
adjacent rubble pile on East Jemez Road. This 
landfill lies on DOE property, but is owned and 
operated by Los Alamos County under a 
special-use permit (an agreement between 
DOE's Los Alamos Area Office and the county 
specifies the types of wastes that may be 
disposed of in the landfill). LANL contributes 
about one-third of the total volume of wastes 
entering this landfill. As the owner and 
operator, Los Alamos County is responsible for 
day-to-day operational compliance and 
obtaining necessary permits from the state 
under 20 NMAC 9.1. 

In 1976, RCRA established requirements and 
procedures for the management of hazardous 
wastes. As amended by the Hazardous and 
Solid Waste Amendments of 1984 (HSWA), 
RCRA Subtitle C defines hazardous wastes that 
are subject to regulation and sets standards for 
generation of waste and for treatment, storage, 
and disposal facilities. The HSW A emphasizes 
reducing the volume and toxicity of hazardous 
waste. The RCRA and HSW A also establish 

Applicable Laws, 
Regulations, and Other Requirements 

permitting and corrective action (i.e., cleanup) 
requirements for RCRA-regulated hazardous 
waste facilities. 

Original jurisdiction for implementing 
hazardous waste management aspects of the 
RCRA was with the EPA; however, the RCRA 
authorizes EPA to delegate responsibility to 
individual states as they develop satisfactory 
implementation programs. EPA granted base 
RCRA authorization to New Mexico on January 
25, 1985, transferring regulatory authority over 
hazardous wastes under the RCRA to NMED. 
State authority for hazardous waste regulation is 
set forth in the New Mexico Hazardous Waste 
Act and Hazardous Waste Management 
Regulations (20 NMAC 4.1), which adopt, with 
a few minor exceptions, all of the federal 
regulations in effect. On July 25, 1990, the State 
of New Mexico's Hazardous Waste Program 
was authorized by EPA to regulate mixed waste 
in lieu of the federal program. 

On November 8, 1989, DOE and UC, as 
co-operators of LANL, were granted a RCRA 
operating permit, which establishes 
requirements for hazardous waste management 
units. A Part A application for mixed waste 
storage and treatment units throughout LANL 
was submitted on January 25, 1991. Permit 
modifications and additional revised Part A and 
Part B applications have been submitted since 
1991 for mixed waste units. All existing mixed 
waste units are operating either under permit or 
interim status pending permit issuance. 

DOE and EPA signed a Federal Facility 
Compliance Agreement on March 15, 1994, 
addressing identified noncompliances with 
stored mixed waste treatment requirements 
under the land disposal restrictions (LDRs). 
This compliance agreement was terminated 
with issuance by the State of New Mexico of a 
Federal Facility Compliance Order in October 
1995 under the Federal Facility Compliance 
Act, which addresses treatment schedules for 
mixed waste to meet LDR standards. 
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LANL has received a number of compliance 
orders issued by NMED for noncompliances 
with hazardous waste management 
requirements. DOE and LANL are subject to a 
three-party consent agreement for compliance 
orders issued by NMED in 1993 regarding 
corrective actions that resolved the Transuranic 
Waste Inspectable Storage Project (TWISP) at 
TA-54, Area G (NMED 1993). This project 
involves the recovery of transuranic (TRU) and 
TRU-mixed waste containers stored on earthen 
covered pads at TA-54, Area G, and placement 
of that waste into compliant inspectable storage. 
The deadline for completion of this project is 
September 2003. 

LANL also is currently subject to an Amended 
Stipulations, dated May 23, 1995, that is part of 
a settlement reached in response to Compliance 
Order NMHWA 94-09 (NMED 1995a). The 
Amended Stipulation requires LANL to 
exercise due diligence in addressing and 
working off 644 gas cylinders that had exceeded 
the allowable 1-year storage limit for land 
disposal restriction. All but four of the gas 
cylinders have been dealt with under the terms 
of the Amended Stipulation. Until these four 
cylinders meet the terms of the Amended 
Stipulation, LANL will continue to submit 
quarterly progress reports, as required by the 
Amended Stipulation, to demonstrate due 
diligence in working off the cylinders. All other 
compliance orders relating to hazardous waste 
activities have been closed. 

The HSWA (1984) modified the hazardous 
waste permitting sections of the RCRA 
(Sections 3004 and 3005). In accordance with 
these provisions, LANL's permit to operate 
includes a section (HSW A Module VIIT) that 
prescribes a specific corrective action program 
for LANL, the primary focus of which is the 
investigation and cleanup, if required, of 
inactive sites called solid waste management 
units (SWMUs). The HSWA Module specifies 
the corrective action process, which is being 
implemented at LANL by the Environmental 
Restoration Project. 
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The corrective action process at LANL consists 
of: (1) preparing RCRA facility investigations 
to identify the extent of contamination in the 
environment and the pathways along which 
these contaminants could travel to human and 
environmental receptors; (2) preparing 
corrective measures studies if needed to 
evaluate alternative remedies for reducing risks 
to human and environmental health and safety 
in a cost-effective manner; and (3) corrective 
measures implementation-the remedy chosen 
is implemented, its effectiveness is verified, and 
ongoing control and monitoring requirements 
are established. 

7.6.2 Radioactive Waste 
Management Requirements 

Low-level radioactive waste (LL W) is a waste 
that contains radioactivity and is not classified 
as high-level radioactive waste, TRU waste, or 
spent nuclear fuel. Solid LLW usually consists 
of clothing, tools, and glassware. Low-level 
radioactive liquid waste consists primarily of 
water circulated as cooling water. Radioactive 
waste management at LANL is regulated under 
the ABA, through applicable DOE orders 
(primarily DOE Order 5820.2A, Radioactive 
Waste Management, and DOE Order 5400.5, 
Radiation Protection of the Public and the 
Environment). DOE Order 5400.5 also 
provides criteria and processes for the release of 
materials (through sale or disposal) to assure 
that released materials do not constitute a hazard 
to the public and the environment due to their 
radioactive content. This includes materials that 
are not waste. LANL has reported and taken 
corrective action for a number of incidents 
involving the inadvertent release of 
contaminated materials not releasable under the 
criteria in DOE Order 5400.5. During the 
period 1991 through 1996, these incidents have 
usually consisted of the discovery of 
contaminated equipment at salvage yards or in 
other uncontrolled locations, and in two 
reported incidents at the Los Alamos County 
Landfill. When incidents are discovered, 



actions are taken to immediately control the 
material as radioactive contaminated, and it is 
removed to a controlled area or decontaminated 
in accordance with DOE radiation control 
requirements. 

Low-level radioactive mixed waste (LLMW) 
is waste containing both hazardous and low
level radioactive components. As a hazardous 
waste, mixed waste is regulated under the 
RCRA and New Mexico hazardous waste 
management regulations. Because . it is 
radioactive, the radioactive component IS also 
regulated under the AEA through applica~le 
DOE orders. LLMW is disposed of at off-stte 
facilities. 

Due to the nationwide lack of DOE treatment 
capacity and capability for mixed waste, LANL 
has continued to store many mixed wastes on 
the site. On March 15, 1994, DOE and EPA 
signed a Federal Facility Compliance 
Agreement to address compliance with the 
storage prohibitions for mixed waste at LANL. 
This agreement was terminated with the 
issuance of the Federal Facility Compliance 
Order in October 1995 with NMED 
implementing the Site Treatment Plan for 
LANL, under provisions of the Federal Facility 
Compliance Act. 

TRU waste, regardless of form or source, is 
contaminated with alpha-emitting transuranium 
radionuclides with half-lives greater than 
20 years and concentrations greater than or 
equal to 100 nanocuries per gram at the time of 
assay. TRU waste at LANL is scheduled to be 
sent to the WIPP when that facility opens. TRU 
waste is subject to the waste acceptance criteria 
(WAC) for WIPP, DOT shipping requirements, 
and applicable DOE orders dealing with its safe 
handling and management. 

Applicable Laws, 
Regulations, and Other Requirements 

7.6.3 Federal Facility Compliance 
Act 

The Federal Facility Compliance Act (Public 
Law [PL] 102-386, 106 Stat. 1505), enacted in 
1992 amended RCRA and waives sovereign 
imm~nity from fines and penalties for RCRA 
violations at federal facilities. However, the act 
postponed the waiver for 3 years for storage 
prohibition violations with regard to land 
disposal restrictions for DOE's mixed wastes. It 
also required DOE to prepare plans for 
developing the required treatment capacity for 
its mixed waste for each site at which it stores or 
generates mixed waste. Each plan (referred to 
as a site treatment plan) must be approved by the 
state or EPA after consultation with other 
affected states, consideration of public 
comments, and issuance of an order by the 
regulatory agency requiring compliance with 
the plan. The act further provides that DOE will 
not be subject to fines and penalties for storage 
prohibition violations for mixed waste as long 
as it is in compliance with an existing 
agreement, order, or permit. 

The Federal Facility Compliance Act requires 
that site treatment plans contain schedules for 
developing treatment capacity for mixed waste 
for which identified technologies exist. For 
mixed waste without an identified existing 
treatment technology, DOE must provide 
schedules for identifying and developing 
technologies. 

LANL has submitted site treatment plans to 
NMED to address the development of new 
treatment capabilities in compliance with the 
act. A Federal Facility Compliance Order was 
issued on October 4, 1995, to address treatment 
schedules for mixed waste (NMED 1995b ). The 
Mixed Waste Land Disposal Restriction Federal 
Facility Compliance Agreement with EPA of 
March 15, 1994, was terminated with this new 
agreement. 
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7.6.4 Underground Storage Tanks, 
RCRA Subtitle I 

Underground storage tanks (USTs) containing 
petroleum or hazardous substances are 
regulated as a separate program under Subtitle I 
of the RCRA, which establishes regulatory 
requirements for USTs containing hazardous or 
petroleum materials. NMED has been 
delegated authority for regulating USTs under 
the New Mexico Underground Storage Tank 
Regulations, which implement the New Mexico 
Hazardous Waste Act and the New Mexico 
Groundwater Protection Act. These regulations 
include requirements for: (1) design, 
construction, and installation of new tanks· 

' 
(2) maintenance of a leak detection system and 
associated record keeping; (3) reporting of 
hazardous or petroleum releases; ( 4) corrective 
action in the event of a release; and (5) closure 
of UST systems. All existing tank systems 
must either meet new tank performance 
standards or undergo closure by December 22, 
1998. All LANL USTs will be upgraded or 
undergo closure by the December 22, 1998 
deadline. LANL complied with the deadline for 
upgrading, replacing, or properly closing all 
USTs at LANL. 

7 .6.5 Comprehensive Environmental 
Response, Compensation, and 
Liability Act, as Amended 

CERCLA (PL 96-510) (42 U.S.C. §9601 
et seq.), as amended by Superfund Amendments 
and Reauthorization Act (SARA) of 1986 
(PL 99-499), provides for liability, 
compensation, cleanup, and emergency 
response for hazardous substances released into 
the environment and cleanup of inactive 
hazardous substances disposal sites. The 
CERCLA also established a fund that is 
financed by hazardous waste generators and is 
used to financially support clean-up and 
response actions of abandoned hazardous waste 
sites when no financially responsible party(ies) 
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can be found. Parties responsible for the 
contamination of sites are liable for all costs 
incurred in the clean-up and remediation 
process. EPA is the regulating authority for the 
act. Some applicable implementing regulations 
are contained in the National Oil and 
Hazardous Substances Pollution Contingency 
Plan (40 CFR 300), and Designation, 
Reportable Quantities, and Notification 
(40 CFR 302). 

LANL has been evaluated and did not score 
high enough to be placed on the National 
Priority List for past releases into the 
environment. Therefore, all legacy 
contamination found in the environment at 
LANL is primarily cleaned up under RCRA 
corrective action authority (HSW A Permit 
Module Vlll). Executive Order 12580 which 

' applies to facilities that are not on the National 
Priorities List, delegates responsibility to the 
heads of executive departments and agencies at 
those facilities for undertaking remedial and 
removal actions for releases or threatened 
releases. This authority applies to any clean-up 
actions not included as a RCRA corrective 
action. 

The CERCLA was amended by the SARA in 
1986. The SARA Title III establishes additional 
requirements for emergency planning and 
reporting of hazardous substance releases. The 
SARA Title ill is also known as the Emergency 
Planning and Community Right-to-Know Act 
(EPCRA), which, due to its unique 
requirements, is discussed separately below. 
The SARA also created liability for damages to 
or loss of natural resources resulting from 
releases into the environment, and required the 
designation of federal and state officials to act as 
public trustees for natural resources. The New 
Mexico Natural Resources Trustee Act (75-7-1 
et seq., NMSA 1978) is the state statute 
designed to protect state natural resources. 
DOE, as the federal trustee, and the State of 
New Mexico have authority to act as trustees for 
most resources at LANL. The DOl retains 
authority for certain designated sensitive natural 



resources. Other natural resource trustees act 
for lands surrounding LANL, including the 
Pueblo tribes. Procedures for conducting 
natural resource damage assessments are 
codified at 43 CFR 11. A strategy and plan for 
integrating the natural resource damage 
assessment requirements into the HSW A 
corrective action (environmental restoration) 
process at LANL is being developed. 

LANL is subject to and required to report 
releases to the environment under the 
notification requirements in 40 CFR 302. In the 
period 1991 through 1996, LANL has had four 
releases to the environment exceeding a 
reportable quantity in 40 CFR 302.4. One was 
a planned release by remote detonation of an 
overpacked chlorine cylinder on May 18, 1993, 
resulting in the release of a maximum of 
100 pounds of chlorine under controlled 
conditions. Another was a stack release of 
tritium exceeding 100 curies on January 25, 
1994, at TA-33. Two additional reportable 
releases involved the release of a water/ethylene 
glycol mixture (coolant) in excess of 1 pound on 
June 18, 1993 and June 22, 1993. 

7.6.6 Toxic Substances Control Act 

The TSCA (15 U.S.C. §2601 et seq.) is 
administered by EPA. Unlike other statutes that 
regulate chemicals and their risk after they have 
been introduced into the environment, the 
TSCA was intended to require testing and risk 
assessment before a chemical is introduced into 
commerce. The TSCA also establishes record
keeping and reporting requirements for new 
information regarding adverse health and 
environmental effects of chemicals. The TSCA 
also governs the manufacture, use, storage, 
handling, and disposal of PCBs; sets standards 
for cleaning up PCB spills; and establishes 
standards and requirements for asbestos 
identification and abatement in schools. 

Because LANL' s research and development 
activities are not usually related to the 

Applicable Laws, 
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manufacture of new chemicals, PCB regulations 
(40 CFR 761) are LANL's main concern under 
the TSCA. Activities at LANL that are 
governed by PCB regulations include, but are 
not limited to, management and use of 
authorized PCB-containing equipment, such as 
transformers and capacitors; management and 
disposal of substances containing PCBs 
(dielectric fluids, contaminated solvents, oils, 
waste oils, heat transfer fluids, hydraulic fluids, 
paints, slurries, dredge spoils, and soils); and 
management and disposal of materials or 
equipment contaminated with PCBs as a result 
of spills. 

The TSCA regulates PCB items and materials 
having concentrations exceeding 50 parts per 
million. The regulations contain an antidilution 
clause that requires waste to be managed based 
on the PCB concentration of the source 
(transformer, capacitor, PCB equipment, etc.), 
regardless of the actual concentration in the 
waste. If the concentration at the source is 
unknown, the waste must be managed as though 
it were a spill of mineral oil with an assumed 
PCB concentration of 50 to 500 parts per 
million. At LANL, PCB-contaminated wastes 
are transported off the site for treatment and 
disposal unless they also have a radioactive 
component. Wastes in solid form containing 
both radionuclides and PCBs are disposed at 
Area G (TA-54), which has been approved by 
EPA for such disposal (provided that strict 
requirements are met with respect to 
notification, reporting, record keeping, 
operating conditions, environmental 
monitoring, packaging, and types of wastes 
disposed). 

LANL has reported four small spills {0.34 fluid 
ounces [10 milliliters] to 0.5 gallons [1.9liters]) 
involving PCB-contaminated materials during 
the period 1991 through 1996. None of these 
spills exceeded CERCLA reportable quantities, 
and they were cleaned up using the policy and 
guidelines in 40 CFR 761. 
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LANL currently has no treatment or disposal 
facilities for liquid wastes that contain both 
radionuclides and PCBs. Such wastes have 
been stored at AreaL at TA-54 for longer than 
I year (in violation of TSCA regulations that 
stipulate a maximum of I year for "storage for 
disposal" of PCBs). However, commercial 
facilities do not exist to accept these wastes 
because of the radionuclide component. In 
August I996, EPA and DOE signed a national 
Federal Facility Compliance Agreement 
allowing long-term storage of these radioactive 
liquid wastes containing PCBs, and establishing 
requirements for DOE to meet in the interim 
(EPA I996d). 

The asbestos abatement regulations of the 
TSCA (40 CFR 763) relate primarily to the 
identification and abatement of asbestos 
containing materials in schools. LANL 
conducts asbestos abatement projects in 
accordance with OSHA requirements 
(29 CFR I926), and applicable requirements 
of the CAA NESHAP 40 CFR 6I, Subpart M for 
notification and waste management/disposal, 
and the New Mexico Solid Waste Management 
Regulations. 

7.6.7 Hazardous Materials 
Transportation Act 

This act defines the requirements of DOT 
applicable to the packaging and transportation 
of hazardous materials. The regulations list and 
classify the materials that DOT (the regulating 
authority) has designated as "hazardous." 

Implementing regulations include General 
Information, Regulations, and Definitions 
(49 CFR I7I); Hazardous Materials Tables, 
Special Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements 
(49 CFR I72); General Requirements for 
Shipments and Packagings (49 CFR I73); 
Carriage by Rail ( 49 CFR 174); Carriage by 
Public Highway ( 49 CFR 177); and 
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Specifications for Packagings ( 49 CFR I78). 
Specific packaging requirements for radioactive 
materials are in 49 CFR 173, Subpart I. The 
requirements prescribed in Subpart I are in 
addition to, not in place of, requirements of the 
NRC set forth in IO CFR 71. 

DOE must comply with the Hazardous 
Materials Transportation Act (49 U.S.C. §80I 
et seq.) and implementing regulations, and with 
specific facility WAC when packaging and 
transporting waste destined for WIPP and other 
off-site federal or commercial facilities. LANL 
must also meet applicable manifesting 
requirements for shipping hazardous materials 
such as preparing shipping papers, marking and 
labeling packages, and placarding transport 
vehicles as outlined in the act and implementing 
regulations. Because LANL consists of many 
separate TAs connected in many instances by 
public roads, inter-TA transportation 
requirements must consider applicable 
packaging and transportation requirements for 
the movement of hazardous materials within 
LANL as well. This may include meeting the 
transportation requirements fully, or utilizing 
road closures or other means to maintain 
compliance with the regulations. The state 
agency regulating transportation of hazardous 
materials is the Motor Transportation Division 
of the New Mexico Tax and Revenue 
Department (65-3-13, NMSA I978). New 
Mexico has adopted by reference the hazardous 
materials transportation regulations 
promulgated by DOT. 

7.6.8 Federal Insecticide, Fungicide, 
and Rodenticide Act 

This act regulates the use, registration, and 
disposal of several classes of pesticides. In 
order to ensure that pesticides are applied in a 
manner that protects the applicators, workers, 
and the environment, LANL must meet 
requirements of the FIFRA (7 U.S.C. §136 
et seq.). Implementing regulations include 



recommended procedures for the disposal and 
storage of pesticides (40 CFR 165 [proposed 
regulation]) and worker protection standards 
(40 CFR 170). EPA is the regulating authority 
for LANL. LANL is also regulated by the New 
Mexico Pest Control Act, administered by the 
Board of Regents of New Mexico State 
University. The LANL Pest Control 
Management Plan, which includes programs for 
vegetation, insects, and small animals, was 
established in 1984 and is revised as necessary. 

7.6.9 Pollution Prevention Act of 
1990 

The Pollution Prevention Act of 1990 
(42 U.S.C. §13101 et seq.) sets the national 
policy for waste management and pollution 
control that focuses first on source reduction 
followed sequentially by environmentally saf~ 
recycling, treatment, and disposal. In response 
to this act, DOE committed to voluntary 
participation in EPA's 33/50 Pollution 
Prevention Program, as set forth in Section 313 
of SARA. The goal, for facilities already 
involved in Section 313 compliance, was to 
achieve a 33 percent reduction in release of 17 
priority chemicals by 1997 from a 1993 
baseline. LANL did not have releases that 
exceeded reportable thresholds for any of the 17 
priority chemicals listed. In August 1993, 
Executive Order 12856 was issued, expanding 
the 33/50 program and requiring DOE to reduce 
its total release of all toxic chemicals by 50 
percent by December 31, 1999. In response, 
DOE has developed Departmental Pollution 
Prevention Goals and Pollution Prevention 
Program Plans to meet these goals. Each DOE 
site, including LANL, develops its own site 
goals contributing to the DOE-wide goals and 
implements actions to achieve those goals. For 
Fiscal Year 1996, LANL met or exceeded all 
waste pollution prevention commitments. 

Applicable Laws, 
Regulations, and Other Requirements 

7. 7 COMMUNITY RIGHT-TO-KNOW 

AND EMERGENCY PLANNING 

7.7.1 Emergency Planning and 
Community Right-to-Know Act 
and Executive Order 12856 

This act is also known as SARA Title ill. 
Section 313 of the EPCRA (42 U.S.C. §11001 
et seq.) requires facilities meeting certain 
standard industrial classification code criteria to 
submit an annual toxic chemical release 
inventory report (Toxic Chemical Release 
Reporting: Community-Right-to-Know [ 40 CFR 
372]). For facilities subject to the EPCRA 
requirements, a report describing the use of, and 
emissions from, Section 313 chemicals stored or 
used on site and meeting threshold planning 
quantities, must be submitted to EPA and the 
New Mexico Emergency Management Bureau 
every July for the preceding calendar year. 

Other provisions of the EPCRA require 
planning notifications (Section 302-303), 
extremely hazardous substance release 
notifications (Section 304), and annual 
chemical inventory/Material Safety Data Sheet 
reporting (Section 311-312). Implementing 
regulations include but are not limited to 
Emergency Planning and Notification 
(40 CFR 355), Material Safety Data Sheet 
Reporting (40 CFR 370.21), and Inventory 
Reporting (40 CFR 370.28). 

On August 3, 1993, Executive Order 12856 
Right-to-Know Laws and Pollution Preventio~ 
Requirements directed all federal agencies to 
reduce and report toxic chemicals entering any 
waste stream; improve emergency planning, 
response, and accident notification; and 
encourage clean technologies and testing of 
innovative prevention technologies. Federal 
agencies were also defined as persons for the 
purposes of the EPCRA, requiring all federal 
facilities, regardless of standard industrial 
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classification code to meet the requirements of 
the act. 

LANL does not meet standard industrial 
classification code criteria for Section 313 
reporting but has voluntarily submitted annual 
toxic chemical release inventory reports since 
1987. All research operations are exempt under 
provisions of the regulation, and only pilot 
plants, production, or manufacturing operations 
at LANL are reported. 
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The New Mexico Hazardous Chemicals 
Information Act (74-4E-1 to 74-4E-9, 
NMSA 1978) implements the hazardous 
chemical information and toxic release 
reporting requirements of SARA Title ill for 
covered facilities in New Mexico. Applicable 
reporting requirements under the provisions of 
the EPCRA and the state law are met by DOE 
and LANL in accordance with the executive 
order. 



Applicable Laws, 
Regulations, and Other Requirements 

APPENDIX 7.A 
CONSULTATIONS 

In the process of preparing this SWEIS, DOE 
has had discussions with numerous 
organizations (including the New Mexico 
Department of Game and Fish, the BIA, the 
USFS, the NPS, and counties and municipalities 
near LANL) regarding issues, concerns, and 
interests associated with the operation ofLANL 
and with the preparation of the SWEIS. Of 
these discussions, a few of them are considered 

to be consultations for the purposes of the 
SWEIS, where DOE specifically requested 
positions, advice, or input from organizations. 
The subjects of these consultations and the 
agencies or organizations consulted were: 

SUBJECT OF CONSULTATIONS AGENCIES OR ORGANIZATIONS CONSULTED 

Threatened and Endangered Species U.S. Fish and Wildlife Service 

Environmental Monitoring Data New Mexico Environment Department 

Cultural Resources New Mexico State Historic Preservation Office(r) 

Traditional Cultural Propertiesa Pueblo of Acoma 
Pueblo de Cochiti 
Pueblo of Jemez 
Pueblo of Laguna 
Pueblo ofNambe 

Jicarilla Apache Tribe 
Mescalero Apache Tribe 

Navajo Nation 
Hopi Tribe 

Pueblo of Picuris 
Pueblo of Pojoaque 

Pueblo of Sandia 
Pueblo of San Ildefonso 
Pueblo of Santa Clara 

Pueblo of Santa Domingo 
Pueblo of Taos 

Pueblo of Tesuque 
Pueblo of Zia 

Pueblo of Zuni 
Pueblo of San Juan 
Western Network 

New Mexico Acequia Association 

a Many tribal governments and other organizations were contacted. Those listed here are the ones that agreed to a 
consultation relationship with DOE for the purposes ofthe SWEIS. 

7-27 



DOE 1992a 

DOE 1992b 

DOE 1992c 

DOE 1992d 

DOE 1993 

DOE 1994a 

DOE 1994b 

DOE 1995 

DOE 1996 

DOE 1997a 

DOE 1997b 

EPA 1979 

EPA 1992 

REFERENCES 

Applicable Laws, 
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Accord between the Pueblo of Santa Clara, a Federally Recognized Indian Tribe 
and the U.S. Department ofEnergy. December 8, 1992. 
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CHAPTER 10.0 
GLOSSARY 

Absorbed dose: The energy absorbed by 
matter from ionizing radiation per unit mass of 
irradiated material at the place of interest in that 
material. The absorbed dose is expressed in 
units of rad (or gray) (1 rad = 0.01 gray) 
(10 CFR 835.2). 

Accident: Unexpected or undesirable event 
that leads to the release of hazardous material 
within a facility or into the environment, 
exposing workers or the public to hazardous 
materials or radiation. 

Accord Pueblos: Four Pueblos that have each 
executed formal accord documents with DOE 
setting forth the government-to-government 
relationship between each of the Pueblos and 
DOE. The four Pueblos are Cochiti, San 
lldefonso, Santa Clara, and Jemez. 

Actinide: Any of a series of elements with 
atomic numbers ranging from actinium-89 
through lawrencium-1 03. 

Acute exposure: A single or short-term 
exposure to a toxic substance that may result in 
health effects. 

Advisory Council of Historic Preservation 
(Council): An independent 19-member federal 
council created by the National Historic 
Preservation Act of 1996, Title IT (16 U.S.C. 
§470 et seq.). The council meets quarterly to 
review and comment on National Register of 
Historic Places and Section 106 compliance 
cases. 

Adverse effect: A change produced to an 
eligible cultural resource that results in demised 
integrity of location, setting, design, physical 
condition, materials, workmanship, feeling, or 
assoctatton. When applied to humans or 
animals, an undesirable health effect. 

Air pollutant: Any substance in air that could, 
if in high enough concentration, harm humans, 
other animals, or vegetation. 

Air quality standards: The level of pollutants 
in the air prescribed by regulations that may not 
be exceeded during a specified time in a defined 
area. 

Alpha emitter: A radioactive substance that 
decays by releasing an alpha particle. 

Alpha particle: A positively charged particle 
ejected spontaneously from the nuclei of some 
radioactive elements. It is identical to a helium 
nucleus and has a mass number of 4 and an 
electrostatic charge of +2. It has low penetrating 
power and a short range (a few centimeters in 
air). 

Alpha radiation: A strongly ionizing, but 
weakly penetrating, form of radiation consisting 
of positively charged alpha particles emitted 
spontaneously from the nuclei of certain 
elements during radioactive decay. Alpha 
radiation is the least penetrating of the four 
common types of ionizing radiation (alpha, 
beta, gamma, and neutron). Even the most 
energetic alpha particle generally fails to 
penetrate the dead layers of cells covering the 
skin and can be easily stopped by a sheet of 
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paper. Alpha radiation is most hazardous when 
an alpha-emitting source resides inside an 
organism. 

Ambient air: That portion of the atmosphere, 
external to buildings, to which the general 
public is exposed. 

Americium: Americium is a manmade metal 
that is slightly heavier than lead. Americium-
241 is produced by the radioactive decay of 
plutonium-241; in addition to being an alpha
emitter it is an emitter of gamma rays. 

' Americium-241 has a half-life of 433 years. 

Aquifer: Rock or sediment in a formation, 
group of formations, or part of a formation that 
is saturated and sufficiently permeable to 
conduct groundwater. 

Archaeological sites (resources): Any 
location where humans have altered the terrain 
or discarded artifacts during either prehistoric or 
historic times. 

Artifact: An object of archaeological or 
historical interest produced or shaped by human 
workmanship. 

As low as reasonably achievable (ALARA): 
The approach to manage and control exposures 
(both individual and collective) to the 
workforce and to the general public to as low as 
is reasonable, taking into account social, 
technical, economic, practical, and public 
policy considerations. ALARA is not a dose 
limit but a process that has the objective of 
attaining doses as far below the applicable limits 
as is reasonably achievable (10 CFR 835.2). 

Atomic Energy Commission (AEC): A five
member commission, established by the Atomic 
Energy Act of 1946, to supervise nuclear 
weapons design, development, manufacturing, 
maintenance, modification, and dismantlement. 
In 1974, the Atomic Energy Commission was 
abolished and all functions were transferred to 
the U.S. Nuclear Regulatory Commission and 
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the Administrator of the Energy Research and 
Development Administration. The Energy 
Research and Development Administration was 
later terminated and its functions vested by law 
in the Administrator were transferred to the 
Secretary of Energy. 

Atomic number: The number of positively 
charged protons in the nucleus of an atom or the 
number of electrons on an electrically neutral 
atom. 

Attainment area: An area that the U.S. 
Environmental Protection Agency has 
designated as being in compliance with one or 
more of the National Ambient Air Quality 
Standards (NAAQS) for sulfur dioxide, 
nitrogen dioxide, carbon monoxide, ozone, lead, 
and particulate matter. An area may be in 
attainment for some pollutants but not for 
others. 

Authorization/safety basis: Those aspects of 
the facility design basis and operational 
requirements relied upon by the DOE as 
necessary to authorize operation. These aspects 
are considered to be important to the safety of 
facility operations. The authorization basis is 
described in documents such as the facility 
Safety Analysis Report (SAR) and other safety 
analyses, hazard classification documents, the 
technical safety requirements (TSRs), DOE
issued safety evaluation reports, and facility
specific commitments made to comply with 
DOE orders or policies. Authorization basis is 
considered to be equivalent to safety basis. 
Authorization basis also is defined as a 
combination of authorization/safety basis, the 
environmental basis, and other regulatory basis 
documents. 

Background radiation: Radiation from: 
(1) naturally occurring radioactive materials 
that have not been technologically enhanced, 
(2) cosmic sources, (3) global fallout as it exists 
in the environment (such as from the testing of 
nuclear explosive devices), (4) radon and its 
progeny in concentrations or levels existing in 



buildings or the environment that have not been 
elevated as a result of current or past human 
activities, and (5) consumer products containing 
nominal amounts of radioactive material or 
producing nominal levels of radiation (10 CFR 
835.2). 

Badged worker: A worker equipped with an 
individual dosimeter who has the potential to be 
exposed to radiation. 

Baseline: A quantitative expressiOn of 
conditions, costs, schedule, or technical 
progress to seiVe as a base or standard for 
measurement during the performance of an 
effort~ the established plan against which the 
status of resources and the progress of a project 
can be measured. For the SWEIS, the 
environmental baseline is the site environmental 
conditions that are considered representative for 
the purpose of projecting future impacts. 

Beryllium: An extremely lightweight, strong 
metal used in weapons systems. 

Best available technology (BAT): 
Economically achievable pollution control 
methods that will allow point sources to comply 
with the eflluent limitations required by the 
Clean Water Act. Factors to be taken into 
account in assessing what is the best available 
technology include the age of equipment and 
facilities involved, the process employed, the 
engineering aspects of the application of various 
types of control techniques, process changes, 
the cost of achieving such eflluent reduction, 
environmental impacts other than water quality 
(including energy requirements), and such other 
factors as the U.S. Environmental Protection 
Agency Administrator deems appropriate. 

Best management practices (BMPs): 
Structural, nonstructural, and managerial 
techniques, other than effluent limitations, to 
prevent or reduce pollution of surface water. 
They are the most effective and practical means 
to control pollutants that are compatible with the 
productive use of the resource to which they are 
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applied. BMPs are used in both urban and 
agricultural areas. BMPs can include schedules 
of activities~ prohibitions of practices~ 
maintenance procedures~ treatment 
requirements~ operating procedures; and 
practices to control plant site runoff, spillage or 
leaks, sludge or waste disposal, or drainage 
from raw material storage. 

Beta emitter: A radioactive substance that 
decays by releasing a beta particle. 

Beta particle: A negatively charged particle 
emitted during the radioactive decay of many 
radionuclides. A beta particle is identical with 
an electron. It has a short range in air and a 
small ability to penetrate other materials. 

Beta radiation: Ionizing radiation consisting 
of fast moving, positively or negatively charged 
elementary particles emitted from atomic nuclei 
during radioactive decay. Beta radiation is more 
penetrating but less ionizing than alpha 
radiation. Negatively charged beta particles are 
identical to electrons; positively charged beta 
particles are known as positrons. Both are 
stopped by clothing or a thin sheet of metal. 

Biota: Living organisms including plants and 
animals. 

Blast circle: The area wherein fragments from 
tests may fall and from which humans are 
excluded during tests. 

Bound/bounding: To use simplifying 
assumptions and analytical methods in an 
analysis of impacts or risks such that the result 
overestimates or describes an upper limit on 
(i.e., "bounds") potential impacts or risks. A 
bounding analysis is an analysis designed to 
overestimate or determine an upper limit to 
potential impacts or risks. A bounding accident 
is a hypothetical accident for which the 
calculated consequences equal or exceed the 
consequences of all other potential accidents for 
a particular activity or facility. 

10-3 



LANLSWEIS 

Byproduct material: Any radioactive material 
(except special nuclear material) yielded in or 
made radioactive by exposure to the radiation 
incident to the process of producing or utilizing 
special nuclear material, and the tailings or 
wastes produced by the extraction or 
concentration of uranium or thorium from any 
ore processed primarily for its source material 
content. Byproduct material is exempt from 
regulation under the Resource Conservation 
and Recovery Act. However, the exemption 
applies only to the actual radionuclides 
dispersed or suspended in the waste substance. 
Any nonradioactive hazardous waste 
component of the waste is subject to regulation 
under the Resource Conservation and Recovery 
Act. 

Caldera: A large crater formed by the collapse 
of the central part of a volcano. 

Cancer: The name given to a group of diseases 
characterized by uncontrolled cellular growth 
with cells having invasive characteristics such 
that the disease can transfer from one organ to 
another. 

Candidate species: Plants and animals native 
to the U.S. for which the U.S. Fish and Wildlife 
Service or the National Marine Fisheries 
Service has sufficient information on biological 
vulnerability and threats to justify proposing to 
add them to the threatened and endangered 
species list, but cannot do so immediately 
because other species have a higher priority for 
listing. The U.S. Fish and Wildlife Service and 
the National Marine Fisheries Service 
determine the relative listing priority of 
candidate taxa in accordance with general 
listing priority guidelines published in the 
Federal Register. 

Canned subassemblies: A component in 
certain nuclear explosives that may contain 
natural, depleted, or highly enriched uranium or 
lithium. The "secondary" in a nuclear weapon. 
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Capability: The combination of equipment, 
facilities, infrastructure, and expertise required 
to undertake types or groups of activities and 
implement mission element assignments. 

Cavate Pueblo: Structure making use of 
natural rock to form the sides of a single 
structure or group of buildings, frequently by 
hollowing out the interior space. 

Cesium: A silver-white alkali metal. A 
radioactive isotope of cesium, cesium-137, is a 
common fission product. 

Characteristic waste: A solid waste defined as 
hazardous because it exhibits one of the 
following four characteristics: ignitibility, 
corrosivity, reactivity, or toxicity. 

Cladding: A metal coating bonded onto 
another metal. 

Climatology: The characteristics of the 
weather over a period of time. The science of 
climatology addresses the causes distribution 

' ' and effects of weather on the environment and 
humans. 

Code of Federal Regulations (CFR): All 
federal regulations in force are published in 
codified form in the Code of Federal 
Regulations. 

Cold War period: The historic period from 
1949 to 1989, characterized by international 
tensions and nuclear armament buildup, 
especially between the U.S. and the U.S.S.R. 
The era began approximately at the end of 
World War IT when the Atomic Energy Act was 
passed, establishing the Atomic Energy 
Commission, and ended with the dissolution of 
the U.S.S.R. into separate republics and the 
ending of large-scale nuclear weapons 
production in the U.S. 

Collective dose: The sum of the total effective 
dose equivalent (TEDE) values of all 
individuals in a specified population. Collective 



dose is expressed in units of person-rem (or 
person-sievert) (10 CFR 835). 

Committed dose equivalent (CDE): The dose 
equivalent calculated to be received by a tissue 
or organ over a 50-year period after the intake of 
radionuclide into the body. It does not include 
contributions from external dose. Committed 
dose equivalent is expressed in units of rem (or 
sievert) (10 CFR 835.2). 

Committed effective dose equivalent 
(CEDE): The sum of the committed dose 
equivalents to various tissues of the body, each 
multiplied by the appropriate weighting factor. 
Committed effective dose equivalent is 
expressed in units of rem (or sievert) (10 CFR 
835). 

Community (biotic): All plants and animals 
occupying a specific area and their 
relationships. 

Conceptual design: Efforts to develop a 
project scope that will satisfy program needs; 
ensure project feasibility and attainable 
performance levels of the project for 
congressional consideration; develop project 
criteria and design parameters for all 
engineering disciplines; and identify applicable 
codes and standards, quality assurance 
requirements, environmental studies, 
construction materials, space allowances, 
energy conservation features, health and safety, 
safeguards, security requirements, and any other 
features or requirements necessary to describe 
the project. 

Contact-handled waste: Radioactive waste or 
waste packages with an external dose rate low 
enough to permit contact handling by humans 
during normal waste management activities. 
Contact-handled transuranic waste means 
transuranic waste with a surface dose rate not 
greater than 200 millirem per hour. 

Container: The metal envelope in a waste 
package that provides the primary containment 
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function of the waste package and is designed to 
meet the containment requirements of 10 CFR 
60. 

Contamination: The deposition or discharge 
of chemicals, radionuclides, or particulate 
matter above a given threshold, usually 
associated with an effects level onto or into 
environmental media, structures, areas, objects, 
personnel, or nonhuman organisms. 

Cooperating agency: As defined by the 
Council on Environmental Quality regulations 
for implementing NEP A, any federal agency 
other than a lead agency that has jurisdiction by 
law of special expertise with respect to any 
environmental impact involved in a proposal (or 
a reasonable alternative) for legislation or other 
major federal action. A state or local agency of 
similar qualifications or, when the effects are on 
a reservation, an Indian tribe, may by agreement 
with the lead agency become a cooperating 
agency (40 CFR 1508.5). 

Credible accident: An accident that has a 
probability of occurrence greater than or equal 
to once in a million years. 

Criteria of effect: Regulations in 36 CFR Parts 
800.5(a) and 800.9(b) and Section 106 of the 
National Historic Preservation Act (16 U.S.C. 
§470 et seq.) that provide guidelines for 
determining the kind and intensity of effect to an 
eligible cultural resource. 

Criteria pollutant: Six air pollutants for which 
National Ambient Air Quality Standards are 
established by the U.S. Environmental 
Protection Agency: sulfur dioxide, nitric 
oxides, carbon monoxide, ozone, particulate 
matter-10 (smaller than 10 microns in 
diameter), and lead. 

Critical habitat: Habitat essential to the 
conservation of an endangered or threatened 
species that has been designated as critical by 
the U.S. Fish and Wildlife Service or the 
National Marine Fisheries Service following the 
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procedures outlined in the Endangered Species 
Act and its implementing regulations (50 CFR 
424). The lists of critical habitats can be found 
in 50 CFR 17.95 (fish and wildlife), 50 CFR 
17.96 (plants), and 50 CFR 226 (marine 
species). 

Criticality event or accident: The accidental 
creation of an uncontrolled, self-sustaining 
nuclear chain reaction, accompanied by highly 
damaging external ionizing radiation. 

Cultural resources: Any prehistoric or historic 
sites, buildings, structures, districts, or other 
places or objects (including biota of 
importance) considered to be important to a 
culture, subculture, or community for scientific, 
traditional, or religious purposes or for any other 
reason. In the SWEIS, prehistoric cultural 
resources refer to any material remains and 
items used or modified by people before the 
establishment of a European presence in the 
upper Rio Grande Valley in the early 17th 
Century; historic cultural resources include all 
material remains and any other physical 
alteration of the landscape that has occurred 
since the arrival of Europeans in the region. 

Cultural resource site: The specific place or 
location of regular human occupation or use, as 
indicated by one or more forms of physical 
evidence. 

Cultural resources survey: Evaluating the 
significance of the resources and their eligibility 
for inclusion in the National Register ofHistoric 
Places. 

Cumulative impacts: The impact on the 
environment that results from the incremental 
impact of the action when added to other past, 
present, and reasonably foreseeable future 
actions regardless of what agency (federal or 
nonfederal), private industry, or individuals 
undertake such other actions. Cumulative 
impacts can result from individually minor, but 
collectively significant, actions taking place 
over a period of time (40 CFR 1508.7). 
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Curie (Ci): The conventional unit of activity in 
a sample of radioactive material. The curie is 
equal to 37 billion disintegrations per second, 
which is approximately the rate of decay of 
1 gram of radium. A curie also is a quantity of 
any radionuclide that decays at a rate of 37 
billion disintegrations per second. 

Decay (radioactive): The decrease in the 
amount of any radioactive material with the 
passage of time, due to the spontaneous 
transformation of an unstable nuclide into a 
different nuclide or into a different energy state 
of the same nuclide; the emission of nuclear 
radiation (alpha, beta, or gamma radiation) is 
part of the process. 

Decibel (dB): A unit of sound measurement. In 
general, a sound doubles in loudness for every 
increase of 10 decibels. 

Decibel, A-weighted (dBa): A unit of 
weighted sound pressure level measured by the 
use of a metering characteristic and the "A" 
weighting specified by the American National 
Standards Institute (S1.4-1971[R176]). 

Decommissioning: As used in this SWEIS, the 
process of decontamination, disassembly, and 
storage or disposal in a manner and state that 
assures future exposure of humans and the 
environment would be at acceptable levels. 

Decontamination: The removal or reduction 
of radioactive or chemical contamination from 
facilities, equipment, or soils by washing, 
heating, chemical or electrochemical action, 
mechanical cleaning, or other techniques. 

Depleted uranium (DU): Uranium containing 
less uranium-235 than the naturally occurring 
distribution of uranium isotopes. 

Deposition: In geology, the laying down of 
potential rock-forming materials 
(sedimentation). In atmospheric sciences, the 
collection and retention of airborne particulates 
of gases on any solid or liquid surface (called 



dry deposition), or their removal from the air by 
precipitation (called wet deposition or 
precipitation scavenging). 

Derived concentration guide (DCG): The 
concentration of a radionuclide in air or water 
that, under conditions of continuous exposure 
for 1 year by one exposure mode (e.g., ingestion 
of water, submersion in air, or inhalation of air), 
would result in an effective dose equivalent 
equal to the annual dose limit for that group 
exposed. For the public, this would be a dose of 
100 millirem to a reference human who inhales 
296,000 cubic feet (8,400 cubic meters) of air 
and ingests 195 gallons (730 liters) of water in a 
year. 

Design basis accident: An accident postulated 
for the purpose of establishing functional and 
performance requirements for safety structures, 
systems, and components. 

Design laboratory (or weapons laboratory): 
DOE facilities involved in the design of nuclear 
weapons. 

Detailed operating procedure (DOP): 
Approved and authorized procedures for 
conducting a task. 

Detriment: Negative effects from exposure to 
ionizing radiation. Harmful effects on health 
are called "health detriment." 

Deuterium: A nonradioactive isotope of the 
element hydrogen with one neutron and one 
proton in the atomic nucleus. 

Direct economic effects: The initial increases 
in output from different sectors of the economy 
resulting from some new activity within a 
predefined geographic region. 

Direct effect multiplier: The total change in 
regional earnings and employment in all related 
industries as a result of one-dollar changes in 
earnings and an on-the-job change in a given 
industry. 
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Dismantlement: The process of taking apart a 
nuclear weapon or nuclear weapon component. 
This process takes place at LANL. 

Dispersion: The downwind spreading of a 
plume by turbulence and meander in wind 
direction, resulting in a plume of lower 
concentration over a larger area. 

Disposal: The process of placing waste in a 
final repository. 

Disposal cell: Trench for disposal oflow-level 
waste. 

Disposition: The ultimate fate or end use of a 
surplus nuclear material or DOE facility 
following the transfer of the facility to the 
Office of the Assistant Secretary for 
Environmental Waste Management or the 
Director of the Office of Fissile Materials 
Disposition. 

DOE orders: DOE directives that promulgate 
requirements and policies to DOE employees 
and contractors, including requirements to 
comply with other laws and regulations. 

Dose (or radiation dose): The amount of 
energy deposited in body tissue as a result of 
radiation exposure. Various technical terms, 
such as absorbed dose, collective dose, dose 
equivalent, and effective dose equivalent, are 
used to evaluate the amount of radiation an 
exposed person receives. Each of these terms is 
defined in this glossary. 

Dose equivalent: The product of absorbed dose 
in rad (or gray) in tissue, a quality factor, and 
other modifying factors. Dose equivalent is 
expressed in units of rem (or sievert) (1 rem = 

0.01 sievert) (10 CFR 835.2). 

Dosimeter: A device, instrument, or system 
that measures radiation dose (e.g., film badge or 
ionization chamber). 

Drawdown: The height difference between the 
natural water level in a formation and the 
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reduced water level in the formation caused by 
the withdrawal of groundwater. 

Drinking-water standards: The prescribed 
level of constituents or characteristics in a 
drinking water supply that cannot be exceeded 
legally. 

Ecology: A branch of science dealing with the 
interrelationships of living organisms with one 
another and with their nonliving environment. 

Ecosystem: Living organisms and their 
nonliving (abiotic) environment functioning 
together as a community. 

Ecotone: Transition zone between two 
adjacent distinct plant or animal communities. 

Effective dose equivalent (EDE): The 
summation of the products of the dose 
equivalent received by specified tissues or 
organs of the body and the appropriate 
weighting factor. It includes the dose from 
radiation sources internal and/or external to the 
body. The effective dose equivalent is 
expressed in units of rem (or sievert) (10 CPR 
835.2). 

Effluent: A waste stream flowing into the 
atmosphere, surface water, groundwater, or soil. 
Most frequently the term applies to wastes 
discharged to surface waters. 

Eligibility: The criteria of significance in 
American history, architecture, archeology, 
engineering, and culture. The criteria require 
integrity and association with lives or events, 
distinctiveness for any of a variety of reasons, or 
importance because of information the property 
does or could hold. 

Eligible cultural resource: A cultural resource 
that has been evaluated and reviewed by an 
agency and the State Historic Presetvation 
Office(r) and recommended as eligible for 
inclusion in the National Register of Historic 
Places, based on the criteria of significance. 
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Emission standards: Legally enforceable 
limits on the quantities and/or kinds of air 
contaminants that can be emitted into the 
atmosphere. 

Endangered species: Plants and animals that 
are threatened with extinction, serious 
depletion, or destruction of critical habitat. 
Requirements for declaring a species 
endangered are contained in the Endangered 
Species Act. 

Enduring stockpile: The U.S. nuclear 
stockpile of the future, consisting of fewer than 
10 weapon systems (many of them older than 
their design lifetime), with no new systems 
added to the stockpile for the foreseeable future. 

Energetic material: Generic term for high 
explosives and propellants. 

Enriched uranium: A mixture of uranium 
isotopes that has greater amounts of the isotope 
uranium-235 than occur naturally. Naturally 
occurring uranium is nominally 0.720 percent 
uranium-235. 

Environmental assessment (EA): A written 
environmental analysis that is prepared pursuant 
to the National Environmental Policy Act to 
determine whether a major federal action could 
significantly affect the environment and thus 
require preparation of an environmental impact 
statement. If the action would not significantly 
affect the environment, then a Finding of No 
Significant Impact is issued. 

Environmental impact statement (EIS): A 
document required of federal agencies by the 
National Environmental Policy Act for 
proposals for legislation or major federal 
actions significantly affecting the quality of the 
human environment. A tool for decision 
making, it describes the positive and negative 
environmental impacts of the proposed action 
and alternative actions. 



Environmental justice: A requirement of 
Executive Order 12898 for federal agencies to 
identify and address, as appropriate, 
disproportionately high and adverse human 
health or environmental impacts of federal 
programs, policies, and activities on minority 
and low-income populations. 

Environmental monitoring: The process of 
sampling and analysis of environmental media 
in and around a facility being monitored for the 
purpose of: (1) confirming compliance with 
performance objectives and (2) early detection 
of any contamination entering the environment 
to facilitate timely remedial action. 

Environmental Restoration (ER) Program: 
Program at LANL responsible for investigation 
and remediation of solid waste management 
units (SWMUs). 

Ephemeral stream: A stream that flows only 
after a period of heavy precipitation. 

Epicenter: The point on the Earth's surface 
directly above the focus of an earthquake. 

Epidemiology: The science concerned with the 
study of events that determine and influence the 
frequency and distribution of disease, injury, 
and other health-related events and their causes 
in defined human populations. 

Ethnographic: Information about cultural 
beliefs and practices. 

Exposure limit: The legal limit of accumulated 
exposure (to ionizing radiation, nonionizing 
radiation, noise, chemicals, or other hazardous 
substances). 

Exposure pathway: The course a chemical or 
physical agent takes from the source to the 
exposed organism. An exposure pathway 
describes a mechanism by which chemicals or 
physical agents at or originating from a release 
site reach an individual or population. Each 
exposure pathway includes a source or release 
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from a source, an exposure route, and an 
exposure point. If the exposure point differs 
from the source, a transport/exposure medium 
such as air or water also is included. 

Fabrication: For the purpose of the SWEIS, 
the terms "fabrication" and "manufacturing" are 
synonymous. See "manufacturing." 

Fault: A fracture or a zone of fractures within 
a rock formation along which vertical, 
horizontal, or transverse slippage has occurred. 

Finding of No Significant Impact (FONSI): 
A document by a federal agency briefly 
presenting the reasons why an action, not 
otherwise excluded, will not have a significant 
effect on the human environment and will not 
require an environmental impact statement. 

Fissile material: Any material consisting of or 
containing one or more fissile radionuclides. 
Fissile radionuclides are plutonium-238, 
plutonium-239, plutonium-241, uranium-233, 
uranium-235, or any combination of these 
radionuclides. The definition does not apply to 
unirradiated natural uranium and depleted 
uranium, and natural uranium or depleted 
uranium that has been irradiated in a thermal 
reactor (49 CFR 173.403). DOE Order 5480.3 
also includes curium-244 and neptunium-237 as 
fissile materials. 

Fission: The splitting of a heavy atomic 
nucleus into two nuclei of lighter elements, 
accompanied by the release of energy and 
generally one or more neutrons. Fission can 
occur spontaneously or be induced by neutron 
bombardment. 

Fission products: Nuclei formed by the fission 
of heavy elements (primary fission products); 
also, the nuclei formed by the decay of the 
primary fission products, many of which are 
radioactive. 

Floodplains: The lowlands and relatively flat 
areas adjoining inland and coastal waters and 
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the flood-prone areas of offshore islands. 
Floodplains include, at a minimum, that area 
with at least a 1.0 percent chance of being 
inundated by a flood in any given year. 

The "base floodplain" is defined as the area that 
has a 1. 0 percent or greater chance of being 
flooded in any given year. Such a flood is 
known as a 1 00-year flood. 

The "critical action floodplain" is defined as the 
area that has at least a 0.2 percent chance of 
being flooded in any given year. Such a flood is 
known as a 500-year flood. Any activity for 
which even a slight chance of flooding would be 
too great (e.g., the storage of highly volatile, 
toxic, or water reactive materials) should not 
occur in the critical action floodplain. 

Formation: In geology, the primary unit of 
formal stratigraphic mapping or description. 
Most formations possess certain distinctive 
features. 

Fugitive em1ss•ons: Emissions to the 
atmosphere from pumps, valves, flanges, seals, 
and other process points not vented through a 
stack. Also includes emissions from area 
sources such as ponds, lagoons, landfills, and 
piles of stored material. 

Fusion: The combining of two light nuclei 
(such as hydrogen isotopes or lithium) to form a 
heavier nucleus. Fusion is accompanied by the 
release of large amounts of energy. 

Gamma radiation: High-energy, short 
wavelength, electromagnetic radiation emitted 
from the nucleus of an atom during radioactive 
decay. Gamma radiation frequently 
accompanies alpha and beta emissions and 
always accompanies fission. Gamma rays are 
very penetrating and are best stopped or 
shielded by dense materials, such as lead or 
depleted uranium. Gamma rays are similar to, 
but are usually more energetic than, x-rays. 
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Genetic effects: Changes in reproductive cells 
that may result in abnormal offspring of humans 
or animals (National Council on Radiation 
Protection [NCRP] 1 05). 

Geology: The science that deals with the Earth: 
the materials, processes, environments, and 
history of the planet, including the rocks and 
their formation and structure. 

Glovebox: An airtight box used to work with 
hazardous material, vented to a closed filtering 
system, having attached gloves that go into the 
box permitting work therein. 

Groundwater: Water found beneath the 
Earth's surface. 

Half-life (radiological): The time in which half 
the atoms of a radioactive substance undergo 
radioactive decay; this varies for specific 
radioisotopes from millionths of a second to 
billions ofyears. 

Hazard analysis: The assessment of hazardous 
situations potentially associated with a process 
or activity. It includes the identification of 
material, system, process, and plant 
characteristics that can produce undesirable 
consequences. A safety analysis report hazard 
analysis examines the complete spectrum of 
potential accidents that could expose members 
of the public, on-site workers, facility workers, 
and the environment to hazardous materials. 
(See "Safety analysis report.") 

Hazard category: Classification of nuclear 
facilities and operations for the potential of on
site and off-site effects from accidents. The 
criteria for distinguishing among hazard 
categories are found in DOE Order 5480.23, 
Nuclear Safety Analysis Reports. 

Hazard index (HI): An indicator of the 
potential toxicological hazard from exposure to 
a particular substance; one such Ill is the ratio of 
the estimated exposure to the estimated safe 



exposure. No toxicological effects would be 
expected where them is less than 1.0. 

Hazardous air pollutants (HAPs): Air 
pollutants not covered by ambient air quality 
standards but that may present a threat of 
adverse human health effects or adverse 
environmental effects. Those specifically listed 
in 40 CFR 61.01 are asbestos, benzene, 
beryllium, coke oven emissions, inorganic 
arsenic, mercury, radionuclides, and vinyl 
chloride. More broadly, HAPs are any of the 
189 pollutants listed in or pursuant to 
Section 112(b) of the Clean Air Act. Very 
generally, HAPs are any air pollutants that may 
realistically be expected to pose a threat to 
human health or welfare. 

Hazardous material: A material, including a 
hazardous substance, as defined by 49 CFR 
171.8 that poses a risk to health, safety, and 
property when transported or handled. 

Hazardous waste: A solid waste that, because 
of its quantity, concentration, or physical 
chemical or infectious characteristics, may 
significantly contribute to an increase in 
mortality; or may pose a potential hazard to 
human health or the environment when 
improperly treated, stored, or disposed. The 
Resource Conservation and Recovery Act of 
1980 defines a "solid" waste as including solid, 
liquid, semisolid, or contained gaseous material 
(42 U.S.C. 6901 et seq.). By definition, 
hazardous waste has no radioactive 
components. 

Heredity effects: Changes that are passed on to 
succeeding generation of offspring. See 
"Genetic effects." 

High-efficiency particulate air (HEP A) filter: 
A throwaway, extended media, dry-type filter 
with a rigid casing enclosing the full depth of 
the pleats. The filter exhibits a minimum 
efficiency of99.97 percent when tested with an 
aerosol of essentially monodispersed 
0.3 micrometer diameter test aerosol particles. 
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High explosives (HE): Any chemical 
compound or mechanical mixture that, when 
subjected to heat, impact, friction, shock, or 
other suitable initiation stimulus, undergoes a 
very rapid chemical change with the evolution 
of large volumes of highly heated gases that 
exert pressure in the surrounding medium. 
Defined by 40 CFR 261.23 as any material that 
exhibits the characteristic of reactivity. 

High explosives fabrication: The ability to 
fabricate any chemical compound or 
mechanical mixture that, when subjected to 
heat, impact, fraction, friction, shock, or other 
suitable initiation stimulus, undergoes a very 
rapid chemical change with the evolution of 
large volumes of highly heated gases that exert 
pressures in the surrounding medium. 

High-level waste (HLW): The highly 
radioactive waste that results from reprocessing 
spent nuclear fuel and irradiated targets from 
reactors and is liquid before it is treated and 
solidified. LANL has no ID..,W in its inventory. 

Highly enriched uranium (BEU): A mixture 
of uranium isotopes in which the abundance of 
the isotope uranium-235 is increased to 20 
percent or more by weight, well above normal 
(naturally occurring) levels. 

Historic context: A planning unit that is based 
on a shared theme, specific time period, and 
geographical area. Historical contexts are 
developed for predicting the types of sites and 
activities that may have taken place and 
determining how the sites might fit into the 
context. The evaluation process using the 
historic context to identify data deficits as 
criteria for evaluation. 

Historic district: A significant concentration, 
linkage, or continuity of sites, buildings, 
structures, or objects historically or 
aesthetically united by plan or physical 
development and eligible for inclusion in the 
National Register of Historic Places because of 
cultural significance. 
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Hydrodynamic test: High-explosives 
nonnuclear experiment to investigate 
hydrodynamic aspects of primary function up to 
mid to late stages of pit implosion. 

Hydrodynamics: The study of the motion of a 
fluid and of the interactions of the fluid with its 
boundaries, especially in the case of an 
incompressible inviscid fluid. 

Hydrology: The science dealing with the 
properties, distribution, and circulation of water 
on and below the Earth's surface and in the 
atmosphere. 

Implosion: Sudden inward compression and 
reduction in volume. 

Incident-free risk: The risk of effects during 
normal conditions, not including the additional 
risk posed by incidents and accidents. 

Index: A selected recent data set that is 
considered representative of current conditions 
and serves as a baseline for projecting future 
changes. 

Indirect economic effects: Indirect effects 
result from the need to supply industries 
experiencing direct economic effects with 
additional outputs to allow them to increase 
their production. The additional output from 
each directly affected industry requires inputs 
from other industries within a region (i.e., 
purchases of goods and services). This results 
in a multiplier effect to show the change in total 
economic activity resulting from a new activity 
in a region. 

Inertial confinement fusion (ICF): A laser
initiated nuclear fusion using the inertial 
properties of the reactants as a confinement 
mechanism. 

Infrastructure: The basic services, facilities 
and equipment needed for the functioning and 
growth of an area. 
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Interim (permit) status: Period during which 
treatment, storage, and disposal facilities 
coming under the Resource Conservation and 
Recovery Act of 1980 are temporarily permitted 
to operate while awaiting denial or issuance of a 
permanent permit. 

Intersite: Transportation or other activities 
involving other sites. 

lntrasite: Transportation or activities 
occurring solely within the boundaries of a 
facility. 

Ion: An atom or molecule that has gained or 
lost one or more electrons to become electrically 
charged. 

Ion exchange: A unit physiochemical process 
that removes ions, including radionuclides, 
from liquid streams (usually water) for the 
purpose of purification or decontamination. 

Ionizing radiation: Radiation with sufficient 
energy to displace electrons from atoms or 
molecules, thereby producing ions. 

Isolated find: A single artifact with no 
verifiable association with other cultural 
resources or other elements that would enlarge 
the historic information it contains. 

Isotope: Nuclei of the same element with 
different numbers of neutrons are isotopes of the 
element. Isotopes have the same chemical 
properties but may have different radioactive 
properties. 

Joint test assembly: A nonnuclear test 
configuration, with diagnostic instrumentation, 
of a warhead or bomb. 

Key facility: Certain LANL facilities that were 
selected for special attention in the SWEIS. 
Selection criteria for key facilities are discussed 
in volume I, section 2.2.2 of the SWEIS. 

Kiva: In this SWEIS, one of the 
remote-controlled critical assembly buildings 



associated with the Los Alamos Critical 
Experiment Facility (LACEF). 

Laser: A device that produces a beam of 
monochromatic (single-color) "light" in which 
the waves of light are all in phase. This 
condition creates a beam that has relatively little 
scattering and has a high concentration of 
energy per unit area. 

Latent cancer fatality (LCF): Death from 
cancer resulting from, and occurring some years 
after, exposure to excess ionizing radiation or 
other carcinogens. 

Limiting condition for operation (LCO): The 
lowest functional capability or performance 
levels of safety-related structures, systems, 
components, and their support systems required 
for normal, safe operation of the facility. 

Lithic scatter: Concentrations of stones 
showing evidence of human manufacturing of 
stone tools, including finished artifacts, roughly 
formed artifacts, the cores of stone from which 
they were made, and the waste flakes from the 
tool manufacturing process. 

Low-income population: Community in 
which 25 percent or more of the population is 
characterized as living in poverty. The SWEIS 
uses the U.S. Bureau of the Census 1990 data to 
establish poverty thresholds; the 1990 poverty 
threshold for unrelated individuals was a 1989 
incomeof$6,451 forthoseunderage65; $5,947 
for those age 65 and older; and $12,674 for a 
family of four. 

Low-level radioactive mixed waste (LLMW): 
Waste that contains both hazardous and low
level radioactive components. The hazardous 
component in LLMW is subject to regulation 
under the Resource Conservation and Recovery 
Act of 1980. 

Low-level radioactive waste (LL W): All 
radioactive waste that is not classified as high
level waste, transuranic waste, spent nuclear 
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fuel, or "11e(2) by-product material" as defined 
by DOE Order 5820.2A, Radioactive Waste 
Management. Byproduct material includes the 
tailings or waste produced by the extraction or 
concentration of uranium or thorium from any 
ore processed primarily for its source material 
content. Test specimens of fissionable material 
irradiated for research and development only, 
and not for the production of power or 
plutonium, may be classified as LLW, provided 
the concentration of transuranic waste is less 
than 100 nanocuries per gram. 

Manufacturing: For the purpose of the 
SWEIS, the terms "fabrication" and 
"manufacturing" are synonymous. LANL has 
an existing capability to fabricate or 
manufacture plutonium parts. That is, the 
equipment, knowledge, supporting 
infrastructure, and administration procedures 
and controls exist at LANL to create plutonium 
metallic shapes to precise specifications. This 
capability is currently used in support of 
existing missions for research and development 
and to build prototypes of parts. 

Maximally exposed individual (MEl): A 
hypothetical person whose location and habits 
result in the highest concentration or exposure 
and who takes no protective actions to lessen his 
or her exposure. 

Maximum contaminant level (MCL): The 
MCL is the maximum permissible level of a 
contaminant in water that is delivered to any 
user of a public water system, as measured 
within the system or at entry points, depending 
upon the contaminant ( 40 CFR 141 ). 

Megawatt (MW): A unit of power equal to 1 
million watts. Megawatt thermal is commonly 
used to define heat produced, while megawatt 
electric defines electricity produced. 

Meteorology: The science dealing with the 
atmosphere and its phenomena, especially as 
relating to weather. 
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Migration: The natural movement of a 
material through the air, soil, or groundwater~ 
also, seasonal movement of animals from one 
area to another. 

Migratory Bird Treaty Act: This act states that 
it is unlawful to pursue, take, attempt to take, 
capture, possess, or kill any migratory bird, or 
any part, nest, or egg of any such bird other than 
permitted activities. 

Minority population: Area where minority 
individuals comprise 25 percent or more of the 
population. Minority refers to people who 
classified themselves in the 1990 U.S. Census as 
African Americans, Asian or Pacific Islanders, 
American Indians, Hispanics of any race or 
origin, or other non-White races. 

Mitigation: The alleviation of adverse impacts 
on resources by avoidance, by limiting the 
degree or magnitude of an action, by repair or 
restoration, by preservation and maintenance 
that reduces or eliminates the impact, or by 
replacing or providing substitute resources or 
environments. 

Mixed oxide (MOX): A physical blend of 
uranium oxide and plutonium oxide that can be 
used as fuel in a nuclear reactor. 

Mixed waste: See low-level radioactive mixed 
waste. 

National Ambient Air Quality Standards 
(NAAQS): Air quality standards established by 
the Clean Air Act, as amended. The primary 
NAAQS are intended to protect the public 
health with an adequate margin of safety, and 
the secondary NAAQS are intended to protect 
the public welfare from any known or 
anticipated adverse effects of a pollutant. 

National Emission Standards for Hazardous 
Air Pollutants (NESHAP): A set of national 
emtsston standards for listed hazardous 
pollutants emitted from specific classes or 
categories of new and existing sources. These 
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standards were implemented in the Clean Air 
Act Amendments of 1977. 

National Environmental Research Park 
(NERP): An outdoor laboratory set aside for 
ecological research to study the environmental 
impacts of energy developments. NERPs were 
established by DOE to provide protected land 
areas for research and education in the 
environmental sciences and to demonstrate the 
environmental compatibility of energy 
technology development and use. 

National Pollutant Discharge Elimination 
System (NPDES): Federal permitting system 
required for hazardous effluents regulated 
through the Clean Water Act, as amended. 

National Pollutant Discharge Elimination 
System Permit: Federal regulation (40 CFR 
Parts 122 and 125) requires permits for the 
discharge of pollutants from any point source 
into the waters of the U.S. regulated through the 
Clean Water Act, as amended. 

National Register of Historic Places (NRHP): 
A list of districts, sites, buildings, structures, 
and objects of prehistoric or historic local, state, 
or national significance maintained by the 
Secretary of the Interior. The list is expanded as 
authorized by Section 2(b) of the Historic Sites 
Act of 1935 (16 U.S.C. §462) and Section 
101(a)(1)(A) of the National Historic 
Preservation Act of 1966, as amended. 

Native American: A tribe, people, or culture 
that is indigenous to the U.S. Also referred to as 
American Indians. 

Natural phenomena accidents: Accidents that 
are initiated by events such as earthquakes, 
tornadoes, floods, etc. 

Neutron: An uncharged elementary particle 
with a mass slightly greater than that of the 
proton, found in the nucleus of every atom 
heavier than hydrogen-1. A free neutron is 



unstable and decays with a half-life of about 
13 minutes into an electron and a proton. 

Neutron flux: The product of neutron number 
density and velocity (energy) giving an apparent 
number of neutrons flowing through a unit area 
per unit time. 

Noise: Unwanted or undesirable sound, usually 
characterized as being so loud as to interfere 
with, or be inappropriate to, normal activities 
such as communication, sleep, study, or 
recreation. 

Noncriteria pollutant: A pollutant with an 
effects screening level guideline. Some 
noncriteria pollutants have a state standard as 
well. 

Nonattainment area: An air quality control 
region (or portion thereof) in which the U.S. 
Environmental Protection Agency has 
determined that ambient air concentrations 
exceed National Ambient Air Quality Standards 
for one or more criteria pollutants. 

Nondestructive evaluation: Test method that 
does not involve damage to or destruction of the 
test sample~ this includes the use of ultrasonics, 
radiography, magnetic flux, and other 
techniques. 

Nonnuclear component: Any one of the parts 
of a nuclear weapon that do not contain 
radioactive or fissile material. 

Nonnuclear fabrication: Ability to fabricate 
nonnuclear components and perform 
nonnuclear component surveillance. 

Nonproliferation: Preventing the spread of 
nuclear weapons, nuclear weapon materials, and 
nuclear weapon technology. 

Nonproliferation Treaty: A treaty with the 
aim of controlling the spread of nuclear 
weapons technologies, limiting the number of 
nuclear weapons states, and pursuing, in good 
faith, effective measures relating to the 
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cessation of the nuclear arms race. The treaty 
does not invoke stockpile reductions by nuclear 
states, and it does not address actions of nuclear 
states in maintaining their stockpiles. 

Nuclear component: A part of a nuclear 
weapon that contains fissionable or fusionable 
material. 

Nuclear facility: A facility with operations that 
involve radioactive materials in such form and 
quantity that a nuclear hazard potentially exists 
to the employees or the general public. Included 
are facilities that: produce, process, or store 
radioactive liquid or solid waste, fissionable 
materials, or tritium~ conduct separations 
operations~ or conduct irradiated materials 
inspection, fuel fabrication, decontamination, or 
recovery operations. Incidental use of 
radioactive materials in a facility operation 
(e.g., check sources, radioactive sources, and x
ray machines) does not necessarily require a 
facility to be included in this definition. 

Nuclear warhead: A warhead that contains 
fissionable and fusionable material~ the nuclear 
assembly and nonnuclear components packaged 
as a deliverable weapon. 

Nuclear weapons complex: The set of 
interrelated federal sites and government
owned/contractor-operated facilities supporting 
the research, development, design, 
manufacture, testing, and maintenance of the 
nation's nuclear weapons and the subsequent 
dismantlement of retired weapons. 

Off site (also off-site): As used in the SWEIS, 
the term denotes a location, facility, or activity 
occurring outside of the boundary of the entire 
LANL site. 

On site (also on-site): As used in the SWEIS, 
the term denotes a location or activity occurring 
somewhere within the boundary of the LANL 
site. 
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Operable unit (OU): A discrete action that 
comprises an incremental step toward 
comprehensively addressing site problems. 
This discrete portion of a remedial response 
manages migration or eliminates or mitigates a 
release, threat of release, or pathway of 
exposure. The cleanup of a site can be divided 
into a number of operable units. 

Outfall: The discharge point of a drain, sewer, 
or pipe as it empties into a body of water. 

Packaging: The assembly of components 
necessary to ensure compliance with federal 
transportation regulations. It may consist of one 
or more receptacles, absorbent materials, 
spacing structures, thermal insulation, radiation 
shielding, and devices for cooling or absorbing 
mechanical shocks. The vehicle tie-down 
system and auxiliary equipment may be 
designated as part of the packaging. 

Paleontology: A science dealing with life of 
past geological periods as known from fossil 
remains. 

Paleontological resources: Fossils including 
those of microbial, plant, or animal origin. 

Particulate matter (PM), PMto' PM2.s: Any 
finely divided solid or liquid material other than 
uncombined (i.e., pure) water. A subscript 
denotes the upper limit of the diameter of 
particles included. Thus, PM 10 includes only 
those particles equal to or less than 
10 micrometers (0.0004 inch) in diameter; 
PM2.5 includes only those particles equal to or 
less than 2.5 micrometers (0.0001 inch) in 
diameter. 

Perched aquifer: Groundwater separated from 
the underlying main body of groundwater, or 
aquifer, by unsaturated rock. 

Perched groundwater: A body of 
groundwater of small lateral dimensions lying 
above a more extensive aquifer. 
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Performance assessment (PA): An analysis 
that predicts the behavior of a system or system 
component under a given set of conditions. In 
the context of"waste management activities," a 
systematic analysis of the potential risks posed 
by waste management systems to the public and 
environment, and a comparison of those risks to 
established performance objectives. 

Permeability: The degree to which, or rate at 
which a fluid or gas can pass through a 
substance. 

Perennial: Acting or lasting throughout the 
year or through many years (perpetual). 

Person-rem: A redundancy meaning a dose of 
1 rem. When used with a collective dose or 
population dose, it is a unit for expressing the 
dose when integrated across all people in the 
population. 

Physical setting: The land and water form, 
vegetation, and structures that compose the 
landscape. 

Pit: An assembly at the center of a nuclear 
device containing a subcritical mass of 
fissionable material. 

Plume: The elongated pattern of contaminated 
air or water originating at a point source, such as 
a smokestack or a hazardous waste disposal site. 

Plutonium: A heavy, radioactive, metallic 
element with the atomic number 94. It is 
produced artificially in a reactor by 
bombardment of uranium with neutrons and is 
used in the production of nuclear weapons. 

Pollution prevention: Involves recycling or 
reduction of any hazardous substance, pollutant, 
or contaminate before generation, along with 
practices that protect natural resources through 
conservation or more efficient use. 

Population dose: See "collective dose." 

Potable: Suitable for drinking. 



Pounds per square inch (psi): A measure of 
pressure. Atmospheric pressure is about 
14.7 psi. 

Prehistoric: Of, relating to, or existing in times 
antedating written history. In this SWEIS, 
prehistoric cultural resources refer to any 
material remains and items used or modified by 
people before the establishment of a European 
presence in the upper Rio Grande Valley in the 
early 17th Century. 

Production: Fabrication or manufacturing of a 
relatively large quantity of items (as compared 
to the research and development and prototype 
capability). Production usually implies an effort 
to optimize material flows and improve 
efficiency and yield as well as the reliability of 
both the product and the process. 

Programmatic environmental impact 
statement (PElS): A broad-scope EIS 
prepared in accordance with the requirements of 
102(2)(C) of NEPA that analyzes the 
environmental impacts of proposed federal 
policies or programs that involve multiple 
decisions potentially affecting the environment 
at one or more sites. 

Project-specific environmental impact 
statement: An EIS prepared in accordance 
with the requirements of 102(2)(C) of NEPA 
that evaluates the environmental impacts of a 
single proposed action. See "Environmental 
impact statement." 

Protected area: An area encompassed by 
physical barriers, subject to access controls, 
surrounding material access areas, and meeting 
the standards of DOE Order 5632.1C, 
Protection and Control of Safeguards and 
Security Interests. 

Pueblo: The communal dwelling of an Indian 
village of Arizona, New Mexico, or adjacent 
areas consisting of contiguous flat-roofed stone 
or adobe houses in groups, sometimes several 
stories high; an Indian village of the 
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southwestern U.S.; a member of a group of 
Indian peoples of the southwestern U.S. 

Rad: See "Radiation absorbed dose." 

Radiation: As used in the SWEIS, means 
ionizing radiation. The emitted particles or 
photons from the nuclei of radioactive atoms. 

Radiation absorbed dose (rad): The basic unit 
of absorbed dose equal to the absorption of 
0.01 joule per kilogram of absorbing material. 

Radioactive: The state of emitting radiation 
energy in forms of waves (rays) or particles. 

Radioactive waste: Materials from nuclear 
operations that are radioactive or are 
contaminated with radioactive materials, and 
for which use, reuse, or recovery are 
impractical. 

Radioactivity: The spontaneous decay or 
disintegration of unstable atomic nuclei, 
accompanied by the emission of radiation. 

Radioisotopes: See "Isotope." 

Radionuclide: Any radioactive element. 

Radon: A heavy gaseous, radioactive element 
with a halflife of about 4 days from the decay of 
radium. 

RADTRAN: A computer code combining 
user-determined meteorological, demographic, 
transportation, packaging, and material factors 
with health physics data to calculate the 
expected radiological consequences and 
accident risk of transporting radioactive 
material. 

Raptor: Birds of prey including various types 
of hawks, falcons, eagles, vultures, and owls. 

Recharge: Replenishment of water to an 
aquifer. 
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Record of Decision (ROD): A document 
prepared in accordance with the requirements of 
40 CFR 1505.2 that provides a concise public 
record of DOE's decision on a proposed action 
for which an EIS was prepared. A ROD 
identifies the alternatives considered in reaching 
the decision, the environmentally preferable 
altemative(s), factors balanced by DOE in 
making the decision, whether all practicable 
means to avoid or minimize environmental 
harm have been adopted, and if not, why they 
were not. 

Region of influence (ROI): Region in which 
the principal direct and indirect socioeconomic 
effects of actions are likely to occur and are 
expected to be of consequence for local 
jurisdictions. 

Reliability: The ability of a nuclear weapon, 
weapon system, or weapon component to 
perform its required function under stated 
conditions for a specified period of time 
(essentially equivalent to performance). 

Rem (roentgen equivalent man): The 
conventional unit or radiation dose equivalent. 
A unit of individual dose of absorbed ionizing 
radiation used to measure the effect on human 
tissue. The dosage of an ionizing radiation that 
will cause the same biological effect as one 
roentgen of x-ray or gamma-ray exposure. 

Remediation: The decontamination of 
facilities or sites to an acceptable level of 
contamination suitable for general or specified 
use. 

Remote-handled waste: In general, refers to 
radioactive waste that must be handled at a 
distance to protect workers from unnecessary 
exposure. "Remote-handled transuranic waste" 
means transuranic waste with a dose rate of 
200 millirem per hour or more at the surface of 
the waste package. 

Risk: A quantitative or qualitative expression 
of possible loss that considers both the 
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probability that a hazard will cause harm and the 
consequences of that event. 

Risk assessment (chemical or radiological): 
The qualitative and quantitative evaluation 
performed in an effort to define the risk posed to 
human health and/or the environment by the 
presence or potential presence and/or use of 
specific chemical or radiological materials. 

Roentgen: A unit of exposure to ionizing x-ray 
or gamma radiation equal to 2.58 x 10-4 
coulomb per kilogram. (A coulomb is a unit of 
electrical charge.) A roentgen is approximately 
equal to 1 rad. 

Roentgen Equivalent Man (rem): See "Rem." 

Runoff: The portion of rainfall, melted snow, 
or irrigation water that flows across the ground 
surface and may eventually enter streams. 

Safety analysis report (SAR): A safety 
document providing a concise but complete 
description and safety evaluation of a site, 
design, normal and emergency operation, 
potential accidents, predicted consequences of 
such accidents, and the means proposed to 
prevent such accidents or mitigate their 
consequences. A safety analysis report is 
designated as final when it is based on final 
design information; otherwise, it is designated 
as preliminary. 

Safe secure transport (SST): A specially 
designed trailer, used for transporting nuclear 
weapons or nuclear weapon components. 

Safeguards and security: Program or actions 
with the express goal of elimination or 
minimizing the likelihood of unauthorized 
access to or loss of custody of a nuclear weapon 
or weapon system, nuclear materials, or 
sensitive or classified information. 

Sanitary wastes: Liquid or solid (includes 
sludge) wastes that are not hazardous or 
radioactive and that are generated by industrial, 



commercial, mining, or agricultural operations 
or from community activities. 

Scope: In a document prepared pursuant to the 
National Environmental Policy Act of 1969, the 
range of actions, alternatives, and impacts to be 
considered. 

Scoping: Involves the solicitation of comments 
from interested people, groups, and agencies at 
public meetings, public workshops, in writing, 
electronically, or via fax to assist DOE in 
defining the proposed action, identifying 
alternatives, and developing preliminary issues 
to be addressed in an environmental impact 
statement. 

Secondary (assembly): The component of a 
nuclear weapon that contains elements needed 
to initiate the fusion reaction in a thermonuclear 
reaction. 

Section 106 process: A National Historic 
Preservation Act (16 U.S.C. §470 et seq.) 
review process used to identify, evaluate, and 
protect cultural resources eligible for 
nomination to the National Register of Historic 
Places that may be affected by federal actions or 
undertakings. 

Sedimentation: The settling out of soil and 
mineral solids from suspensions under the force 
of gravity. 

Seismic: Pertaining to any earth vibration, 
especially an earthquake. 

Seismic zone: Geographic region that is 
assumed to possess uniform earthquake 
potential throughout. 

Seismicity: Occurrence of earthquakes in space 
and time. 

Setting: The physical environment of a 
property. 

Severe accident: An accident with a frequency 
rate of less then 10-6 per year that would have 
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more severe consequences than a design-basis 
accident, in terms of damage to the facility, off
site consequences, or both. 

Sewage: The total of organic waste and 
wastewater generated by an industrial 
establishment or a community. 

Shielding: A material placed between a 
radiation source and a receptor that absorbs the 
radiation, thus reducing the exposure to the 
receptor. 

Short-lived nuclides: Radioactive isotopes 
with half-lives no greater than about 30 years 
(e.g., cesium-137 and strontium-90). 

Site-wide environmental impact statement 
(SWEIS): A type of programmatic EIS that 
analyzes the environmental impacts of all or 
selected functions at a DOE site. As part of its 
regulations for implementation of NEPA, DOE 
prepares site-wide EISs for certain large, 
multiple-facility DOE sites; it may prepare EISs 
or EAs for other sites to assess the impacts of all 
or selected functions at those sites (10 CFR 
1021.330 [c]). 

Socioeconomics: The social and economic 
condition in the study area. 

Solid waste management unit (SWMU): Any 
unit from which hazardous constituents may 
migrate, as defined by the Resource 
Conservation and Recovery Act. A designated 
area that is or is suspected to be the source of a 
release of hazardous material into the 
environment that will require investigation and/ 
or corrective action. 

Source material: In general, material from 
which special nuclear material can be derived. 
Under the Atomic Energy Act and U.S. Nuclear 
Regulatory Commission regulations, "source 
material" means uranium and thorium in any 
physical or chemical form, as well as ores that 
contain 1/20 of 1 percent (0.05 percent) or more 
by weight of uranium or thorium. 
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Source term: The quantity of material released 
and parameters such as exhaust temperature that 
determine the downwind concentration, given a 
specific meteorological dispersion condition. 

Special nuclear material (SNM): As defined 
in Section 11 of the Atomic Energy Act of 1954, 
special nuclear material means {1) plutonium, 
uranium enriched in the isotope 233 or in the 
isotope 235, and any other material that the U.S. 
Nuclear Regulatory Commission determines to 
be special nuclear material or (2) any material 
artificially enriched by any of the foregoing. 

Species of concern: Includes species that are 
considered to be potential candidates for 
addition to the List of Endangered Species 
(50 CFR 17) by the federal agency responsible 
for Endangered Species Act compliance 
oversight, the U.S. Fish and Wildlife Service. 
These are primarily species for which there is 
insufficient information on biological 
vulnerability and threat to warrant legal 
protection. 

Stabilization: Actions taken to further confine 
or reduce the hazards associated with residues 
as necessary for safe management and 
responsible storage. 

START I and ll: Strategic Arms Reduction 
Talks (also Treaty) {START) refer to 
negotiations between the U.S. and the U.S.S.R. 
(the former Soviet Union during START I 
negotiations) aimed at limiting and reducing 
nuclear arms. START I discussions began in 
1982 and eventually led to a ratified treaty in 
1988. START II discussions, which are now in 
progress, will attempt to further reduce the 
acceptable levels of nuclear weapons ratified in 
START I. 

State Historic Preservation Office(r) 
(SHPO): A position in each U.S. state that 
coordinates state participation in the 
implementation of the National Historic 
Preservation Act (16 U.S. C. §470 et seq.). The 
SHPO is a key participant in the Section 106 
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process, assisting in the steps of identification of 
eligible resources, evaluating effects of 
undertakings, and developing mitigation 
measures or management plans to reduce any 
adverse effects to eligible cultural resources. 

Stockpile management: Operations associated 
with producing, maintaining, refurbishing, 
surveilling, and dismantling the nuclear 
weapons stockpile. 

Stockpile stewardship: Activities associated 
with research, design, development, and testing 
of nuclear weapons and the assessment and 
certification of their safety and reliability. 

Stockpile surveillance: Routine and periodic 
examination, evaluation, and testing of 
stockpile weapons and weapon components to 
ensure that they conform to performance 
specifications and to identify and evaluate the 
effect of unexpected or age-related 
requirements. 

Strike: The direction or trend that a structural 
surface (e.g., a bedding or fault plane) takes as it 
intersects the horizontal. 

Surface water: Water on the Earth's surface, 
as distinguished from water in the ground 
(groundwater). 

Technical safety requirements (TSRs): Those 
requirements that define the conditions, the safe 
boundaries, and the management or 
administrative controls necessary to ensure the 
safe operation of a nuclear facility and to reduce 
the potential risk to the public and facility 
workers from uncontrolled releases of 
radioactive materials or from radiation 
exposures due to inadvertent criticality. TSRs 
consist of safety limits, operating limits, 
surveillance requirements, administrative 
controls, use and application instructions, and 
the basis thereof. TSRs were formerly known as 
"operational safety requirements" for 
nonreactor nuclear facilities and "technical 
specifications" for reactor facilities. 



Threatened and endangered (T&E) species: 
Animals, birds, fish, plants, or other living 
organisms threatened with extinction by human
produced or natural changes in their 
environment. Requirements for declaring 
species threatened or endangered are contained 
in the Endangered Species Act of 1973. 

Total effective dose equivalent (TEDE): The 
sum of the effective dose equivalent from 
external exposures and the committed effective 
dose equivalent from internal exposures 
(10 CFR 835). 

Toxic waste: Individual chemical wastes 
(liquid or solid), such as polychlorinated 
biphenyls or asbestos, that are regulated by the 
Toxic Substances Control Act. 

Transuranic (TRU) waste: Waste, without 
regard to source or form, that is contaminated 
with alpha-emitting radionuclides of atomic 
number greater than 92 (uranium) and with half
lives greater than 20 years in concentrations 
greater than 100 nanocuries per gram. 

Traditional cultural property (TCP): A 
significant place or object associated with 
historical and cultural practices or beliefs of a 
living community that is rooted in that 
community's history and is important in 
maintaining the continuing cultural identity of 
the community. 

Tritium: A radioactive isotope of the element 
hydrogen with two neutrons and one proton. 
Common symbols for the isotope are H-3 and 
T. 

Unreviewed safety question: A proposed 
change, test, or experiment is considered to 
involve an unreviewed safety question if: 
(1) the probability of occurrence or the 
consequences of an accident or malfunction of 
equipment important to safety evaluated 
previously by safety analyses will be 
significantly increased or (2) a possibility for an 
accident or malfunction of a different type than 

Glossa 

any evaluated previously by safety analyses will 
be created that will result in significant safety 
consequences. 

Uranium: A heavy, silvery-white metallic 
element (atomic number 92) with many 
radioactive isotopes. Uranium-235 is most 
commonly used as a fuel for nuclear fission. 
Another isotope, uranium-238, can be 
transformed into fissionable plutonium-239 by 
its capture of a neutron in a nuclear reactor. 

Volatile organic compounds (VOCs): A 
broad range of organic compounds, often 
halogenated, that vaporize at ambient or 
relatively low temperatures, such as benzene, 
chloroform, and methyl alcohol. 

War reserve: Operational weapons and 
materials designated as essential for national 
security needs. 

Waste acceptance criteria (WAC): 
Requirements established by treatment, storage, 
and disposal facilities for the acceptance of 
waste into a facility. 

Waste characterization: The identification of 
waste composition and properties by reviewing 
process knowledge, nondestructive 
examination, nondestructive assay, or sampling 
and analysis. Characterization provides the 
basis for determining appropriate storage, 
treatment, handling, transportation, and disposal 
requirements. 

Waste generator: For the purpose of the 
SWEIS, any individual or group of individuals 
who generate radioactive, mixed, hazardous, or 
other types of wastes at LANL. 

Waste Isolation Pilot Plant (WIPP): A DOE 
facility designed and authorized to permanently 
dispose of transuranic radioactive waste in a 
mined underground facility in deep geologic salt 
beds. It is located in southeastern New Mexico, 
26 miles (42 kilometers) east of the City of 
Carlsbad. 
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Waste management: The planning, 
coordination, and direction of those functions 
related to generation, handling, treatment, 
storage, transportation, and disposal of waste, as 
well as associated pollution prevention, 
surveillance, and maintenance activities. 

Waste minimization: Actions that 
economically avoid or reduce the generation of 
waste by source reduction, by reducing the 
toxicity of hazardous waste, by improving 
energy usage, or by recycling. 

Watershed: For the purposes of the SWEIS, a 
watershed was defined as that region 
contributing water to major identified stream 
channels, which ultimately become tributaries 
or drain into tributaries to an 11-mile 
(IS-kilometer) segment of the Rio Grande 
between Otowi Bridge and Frijoles Canyon. 

Weapon component: An item in a nuclear 
weapon that can be either an assembly or 
individual subset of an assembly. The word 
"component" can be used interchangeably with 
"part" or "subassembly." 

Weapons laboratories: Colloquial term for the 
three DOE national laboratories-Los Alamos, 
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Lawrence Livermore, and Sandia-that are 
responsible for the design, development, and 
stewardship of U.S. nuclear weapons. 

Weapon system: Collective term for the 
nuclear assembly and nonnuclear components, 
subsystems, and systems that compose a nuclear 
weapon. 

Wetland: Land or areas exhibiting hydric 
(requiring considerable moisture) soil 
concentrations, saturated or inundated soil 
during some portion of the year, and plant 
species tolerant of such conditions. 

Whole-body dose: Dose resulting from the 
uniform exposure of all organs and tissues in a 
human body. 

Wind rose: A depiction of wind speed and 
direction frequency for a given period of time. 

X-rays: Penetrating electromagnetic radiation 
having a wavelength much shorter than that of 
visible light. X-rays are identical to gamma 
rays, but originate outside the nucleus, either 
when the inner orbital electrons of an excited 
atom return to their normal state or when a metal 
target is bombarded with high-speed electrons. 
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CHAPTER 11.0 
CONTRACTOR DISCLOSURE STATEMENTS 
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DE-AC04-94AL85382 

QUALIFICATION CRITERION NO. 1 

NEPA DISCLOSURE STATEMENT FOR 
PREPARATION OF mE LANL SWEIS FOR DOE NUCLEAR 

WEAPONS COMPLEX MODERNIZATION 

CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), require 
contractors who will prepare an EIS to execute a disclosure specifying that they have no financial or other 
interest in the outcome of the project. The term "financial interest or other interest in the outcome of the 
project" for purposes of this disclosure is defined in the March 23, 1981, guidance "Forty Most Asked 
Questions Concerning CEQ's NationaJ Environmental Policy Act Regulations", 46 FR. 18026-18038 at 
Question 17a and b. 

"Financial or other interest in the outcome of the project" includes "any financial benefit such as a promise of 
future construction or design work in the project, as well as indirect benefits the contractor is aware of (e.g., if 
the project would aid proposals sponsored by the firm's other clients)". See 46 FR. 18026-18031. 

In accordance with these requirements, the offeror and any proposed subcontractors hereby certify as follows: 
(check either (a) or (b) and list financial or other interest if (b) is checked). 

(a) ~ Contractor has no financial or other interest in the outcome of the project. 

(b) 0 Offeror and any proposed subcontractor have the following financial or other interest in the 
outcome of the project and hereby agree to divest themselves of such interest prior to award of 
this contract. 

Financial or Other Interest 

1. NA 

2. 

3. 

Certified by: 

~ 
Signature 

Daniel M. Schwendenman 
Name 

Project Manager. EASI 
Title 

November 26 1997 
Date 

Enterprise Advisory Services, Inc. Disclosure Statement 
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DE-AC049SAL9997S 

QTWJFICATION CRITERION NO J 

NEPA WSCLOS!JRE SIAmMENI FOR 
PREPARATION OF THE LANL SWEIS FOR DOE Nl!CLEAR 

WEAPONS COMPLEX MODERNIZATION 

CE.Q Regulations at 40 CFR 1S06.5(c), which have been adopted by the DOE (10 CFR. 1021) • .require contractors 
who will prepare an EIS to execute a disclosure specifying that they bave oo financial or other interest in the 
outcome oftbc project The term "financial intcn:st or other interest in the outc:ome of the project" for purposes of 
this disclosure is dflfined in the March 23, 1981, guidance "Forty Most Astecl Questions Colu:erning CEQ's 
National Environ:meatal Policy Act Regulations", 46 FR 18026-18038 at Question 17a and b. 

"Fmancial or other interest in the ollk:Ome of the projed" includes "any financial benefit such as a promise of 
future c:oostruction or design work in the project. as well as indin:ct benefits the contractor is aware of (e.g .• if the 
project would aid proposals sponsored by the firm's other clients)". See 46 FR 18026-18031. 

In aa:ordancc with these requirements, the offeror and any proposed subcontractors hereby certify as follows" 
(check either (a) or (b) and list financial or other interest if (b) is checked). 

(a) 

(b) 0 

Contractor has no financial or other interest in the outcome of the project. 

Offeror and any proposed subcontractor have the following finaDcial or other interest in the 

ourcome of the project and hereby agree to divest themselves of such interest prior to award of 
this contract. 

Financial or Other Interest 

1. 

2. 

3. 

Name 

\lc e6 "PIZSSIJ)et-JT 
Title 

8·25·'11 
Date 

Tetra Tech, Inc. Disclosure Statement 
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DE-AC0495AL99975 

QUALIFICATION CRITERION NQ. 1 

NEPA IDSCWSURE STATEMENT FOR 
PREPARATION OF THE LANL SWEIS FQR DOE NUCLEAR 

WEAPONS COMPLEX MQDERNIZATION 

CEQ Regulations at 40 CFR 1506.5{c), which have been adopted by the DOE (10 CFR 1021), require contractors 
who will prepare an EIS to execute a disclosure specifying that they have no financial or other interest in the 
outcome of the project. The term "financial interest or other interest in the outcome of the project" for ptupOSCs of 
this disclosure is defined in the March 23, 1981, guidance "Forty Most Asked Questions Concerning CEQ's 
National Environmental Policy Act Regulations", 46 FR 18026-18038 at Question 17a and b. 

"Financial or other interest in the outcome of the project" includes "any financial benefit such as a promise of 
:futUie construction or design work in the project, as well as indirect benefits the contractor is aware of (e.g., if the 
project would aid proposals sponsored by the firm's other clients)". See 46 FR 18026-18031. 

In accordance with these requirements, the offeror and any proposed subcontractors hereby certify as follows" 
(check either (a) or (b) and list financial or other interest if (b) is checked). 

(a) 

(b) D 

Contractor has no financial or other interest in the outcome of the project. 

Offeror and any proposed subcontractor have the following .financial or other interest in the 

outcome of the project and hereby agree to divest themselves of such interest prior to award of 
this contract. 

Financial or Other Interest 

1. 

2. 

3. 

Signature 

William R. Rhyne 
Name 

Vice President 
Title 

August 13, 1997 
Date 

H&R Technical Associates Disclosure Statement 
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OUAI.IFICATION CRITERION NO.1 

NEPADISCLOSURE STATEMENT FOR 
PREPARATION OF THE LANL SWEIS FOR DOE NUCLEAR 

WEAPONS COMPLEX MODERNIZATION 

DE-AC0495AL99975 

CEQ Regulations at40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), require contractors 
who will prepare an EIS to execute a disclosure specifying that they have no financial or other interest in the outcome 
of the project. The term "financial interest or other interest in the outcome of the project" for purposes of this 
disclosure is defined in the March 23, 1981, guidance "Forty Most Asked Questions Concerning CEQ's National 
Environmental Policy Act Regulations", 46 FR 18026-18038 at Question 17 a and b. 

"Financial or other interest in the outcome of the project" includes "any financial benefit such as a promise of future 
construction or design work in the project, as well as indirect benefits the contractor is aware of (e.g., is the project 
would aid proposals sponsored by the firm's other clients)". 46 FR 18026-18031. 

In accordance with these requirements, the offeror and any proposed subcontractors hereby certifY as follows: (check 
either (a) or (b) and list financial or other interest ifb is checked). 

(a) 

(b) D 

Contractor has no financial or other interest in the outcome of the project. 

Offeror and any proposed subcontractor have the following financial or other interest in the 
outcome of the project and hereby agree to divest themselves of such interest prior to award of this 
contract. 

Financial or Other Interest 

1. 

2. 

3. 

Certified by: 

~-Y\)\.---A~ ~ 
SIGNATURE 

Krishan K. Wahi 

GRAM, Inc. Disclosure Statement 

NAME 

President 
TITLE 

October 10, 1995 
DATE 
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QUALIFICATION CRITERION NO. I 

NEPADISCLOSURE STATEMENT FOR 
PREPARATION OF THE LANL SWEIS FOR DOE NUCLEAR 

WEAPONS COMPLEX MODERNIZATION 

DE-AC0495AL99975 

CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021), require contractors 
who will prepare an EIS to execute a disclosure specifYing that they have no financial or other interest in the outcome 
of the project The term ''financial interest or other interest in the outcome of the project" for purposes of this 
disclosure is defined in the March 23, 1981, guidance "Forty Most Asked Questions Concerning CEQ's National 
Environmental Policy Act Regulations", 46 FR 18026-18038 at Question 17a and b. 

"Financial or other interest in the outcome of the project" includes "any financial benefit such as a promise of future 
construction or design work in the project, as well as indirect benefits the contractor is aware of (e.g., is the project 
would aid proposals sponsored by the firm's other clients)". 46 FR 18026-18031. 

In accordance with these requirements, the offeror and any proposed subcontractors hereby certify as follows: (check 
either (a) or (b )and list financial or other interest ifb is checked). 

(a) 

(b) 
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0 

Contractor has no financial or other interest in the outcome of the project. 

Offeror and any proposed subcontractor have the following financial or other interest in the 
outcome of the project and hereby agree to divest themselves of such interest prior to award of this 
contract. 

Financial or Other Interest 

I. 

2. 

3. 

J. Bonano 

NAME 

President and CEO 
TITLE 

October 10, 1995 
DATE 

BETA Corporation Disclosure Statement 
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QUALIFICATION CRITERION NO. 1 

NEP A DISCLOSURE STATEMENT FOR 
PREP ARAIION OF THE LANL SWEIS FOR DOE NUCLEAR 

WEAPONS COMPLEX MODERNIZATION 

DE-AC0495AL99975 

CEQ Regulations at 40 CFR 1506.5( c), which have been adopted by the DOE (1 0 CFR 1021 ), reqwe contractors 
who will prepare an EIS to execute a disclosure specifYing that they have no financial or other interest in the outcome 
of the project. The term "financial interest or other interest in the outcome of the project" for purposes of this 
disclosure is defined in the March 23, 1981, guidance "Forty Most Asked Questions Concerning CEQ's National 
Environmental Policy Act Regulations", 46 FR 18026-18038 at Question 17a and b. 

"Financial or other interest in the outcome of the project" includes "any financial benefit such as a promise of future 
construction or design work in the project, as well as indirect benefits the contractor is aware of (e. g., is the project 
would aid proposals sponsored by the firm's other clients)". 46 FR 18026-18031. 

In accordance with these requirements, the offeror and any proposed subcontractors hereby certi1Y as follows: (check 
either (a) or (b )and list financial or other interest ifb is checked). 

(a) 

(b) D 

Contractor has no financial or other interest in the outcome of the project. 

Offeror and any proposed subcontractor have the following financial or other interest in the 

outcome of the project and hereby agree to divest themselves of such interest prior to award of this 
contract. 

Financial or Other Interest 

1. 

2. 

3. 

SIGNATURE 

~ ~~,: ~,A,v!J 
NAME 

&~,;.. A16:A, f):fE ~,t?~~ 
TITLE 

~ 
Dames & Moore Disclosure Statement 
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QUALIFICATION CRITERION NO. 1 

NEP A DISCLOSURE STATEMENT FOR 
PREPARATION OF THE LANL SWEIS FOR DOE NUCLEAR 

WEAPONS COMPLEX MODERNIZATION 

DE-AC0495AL99975 

CEQ Regulations at 40 CFR 1506.S(c), which have been adopted by the DOE (10 CFR 1021), require contractors 
who will prepare an EIS to execute a disclosure specifying that they have no financial or other interest in the outcome 
of the project. The term "fmancial interest or other interest in the outcome of the project" for purposes of this 
disclosure is defined in the March 23, 1981, guidance "Forty Most Asked Questions Concerning CEQ's National 
Environmental Policy Act Regulations", 46 FR 18026-18038 at Question 17 a and b. 

"Financial or other interest in the outcome of the project" includes "any financial benefit such as a promise of future 
construction or design work in the project, as well as indirect benefits the contractor is aware of (e.g., is the project 
would aid proposals sponsored by the firm's other clients)". 46 FR 18026-18031. 

In accordance with these requirements, the offeror and any proposed subcontractors hereby certify as follows: (check 
either (a) or (b )and list financial or other interest ifb is checked). 

(a) 

(b) 
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D 

Contractor has no financial or other interest in the outcome of the project. 

Offeror and any proposed subcontractor have the following financial or other interest in the 
outcome of the project and hereby agree to divest themselves of such interest prior to award of this 
contract. 

Financial or Other Interest 

1. 

2. 

3. 

DATE 

Parsons BrinckerhoffEnergy Services, Inc Disclosure Statement 
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VOLUME I 
INDEX 

A 

Accord Pueblos 
1-27,3-134,5-122,5-123,5-124,10-1 

Acid Canyon 
4-66 

Add-on to TA-55-4 
5-136 

adverse effect(s) 
3-56,3-134,4-89,4-119,5-11,5-38, 
5-56,5-102,5-114,5-123,6-2,10-1 

ambient air quality standards (AAQS) 
3-129,4-89,5-6,5-108,7-11,10-5, 
10-11 

americium 
1-7,2-27,2-32,3-5,3-7,3-17,3-19, 
3-20,3-31,3-33,3-40,3-42,3-53,3-71, 
3-80, 3-125, 4-35, 4-38, 4-39, 4-62, 
4-66,4-76,4-77,5-2,5-23,5-43,5-82, 
5-133,5-163,5-189,10-2 

Ancho Canyon 
2-21,2-73,2-81,2-82,3-100,4-107 

archaeological 
3-57,4-1,4-157,4-159,4-162,4-163, 
4-215,4-226,5-15,5-72,5-73,5-74, 
5-122,5-123,5-155,6-2,7-4,7-6,7-7, 
10-2 

AreaG 
1-22,1-24,1-26,2-5,2-110,2-111, 
2-112,2-113,2-114,2-115,2-122,2-123, 
3-15,3-16,3-25,3-30,3-39,3-49,3-53, 
3-58,3-62,3-64,3-70,3-123,3-124, 
3-129,3-130,3-131,3-133,3-134,3-142, 
4-78,4-139,4-210,4-223,5-8,5-31, 
5-50,5-78,5-100,5-101,5-102,5-103, 
5-105,5-106,5-107,5-109,5-113,5-114, 
5-115,5-120,5-122,5-124,5-128,5-136, 
5-146, 5-172, 5-206, 5-207,7-19,7-23 

AreaH 
2-108 

AreaJ 
2-108,2-109,2-115,3-15,3-30,3-39, 
3-49,3-123,3-124,3-125,7-19 

AreaL 
2-109,2-110,2-114,2-115,3-63,3-125, 
4-10,4-140,7-24 

Atlas 
1-4,1-15,1-16,2-2,4-156,4-224 

Atomic Energy Act 
1-1,1-26,2-15,2-16,3-50,3-52,5-2, 
7-1, 7-2, 10-2, 10-4, 10-19, 10-20 

B 

bald eagle 
4-1, 4-111, 4-112, 4-114, 4-118, 4-123, 
4-126,4-211,5-114,7-5 

Bandelier National Monument (BNM) 
2-22,4-1,4-3,4-4,4-10,4-13,4-15, 
4-19,4-20,4-42,4-69,4-77,4-79,4-88, 
4-90,4-93,4-94,4-95,4-103,4-106, 
4-107,4-110,4-112,4-114,4-115,4-116, 
4-117,4-120,4-121,4-122,4-154,4-162, 
4-183,4-197,4-198,4-204,4-208,4-213, 
4-219,4-221,4-222,5-33,5-47,5-73, 
5-77,5-101,5-102,5-122,5-127,5-157, 
5-183,5-184,5-194,5-195,7-12,7-17 

Bandelier Tuff 
3-63,4-24,4-26,4-27,4-30,4-34,4-38, 
4-40,4-107,4-205,4-217,4-222,5-124 

Basis for Interim Operation (BIO) 
2-14,2-43,2-44,5-29 

beryllium 
1-6,2-3,2-10,2-30,2-32,2-50,2-52, 
2-56,2-58,2-60,2-70,2-73,2-115,3-5, 
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3-7,3-8,3-17,3-19,3-20,3-21,3-31, 
3-33,3-40,3-42,3-43,3-71,3-80,3-87, 
3-88,3-101,3-116,4-39,4-65,4-89, 
4-90,4-125,4-133,4-142,4-143,5-41, 
5-56,5-59,5-60,5-65,5-66,5-67,5-68, 
5-69,5-89,5-107,5-116,5-119,5-150, 
5-152,5-176,5-178,7-12,7-13,10-3, 
10-11 

Brownfield 
3-66,5-112,5-128,5-136 

c 

Capability Maintenance and Improvement 
Project (CMIP) 

1-12,1-27,3-2 

census tract 
4-134 

centralized 
2-101,3-5,4-178 

cesmm 
2-94,3-54,4-35,4-38,4-39,4-62,4-65, 
4-66,4-76,4-126,4-132,5-2,5-43,5-58, 
5-115,5-150,5-173,10-4,10-19 

classified 
1-14,1-25,1-26,1-27,2-88,2-95,2-108, 
2-109,2-115,2-117,3-15,3-30,3-39, 
3-49,3-124,4-10,4-35,4-89,4-124, 
4-138,4-141,4-149,4-157,4-165,4-170, 
4-186,4-200,5-1,5-37,7-19,7-20, 
10-13, 10-14, 10-18 

Clean Air Act (CAA) 
4-88, 4-89, 4-92, 4-93, 4-208, 5-5, 5-7, 
5-10,5-193,6-1,7-9,7-10,7-11,10-11, 
10-14 

Clean Water Act (CWA) 
4-52,4-59,4-209,5-43,6-1,7-9,7-13, 
7-14, 7-16, 7-2, 10-3, 10-14 

CMR Building 
1-12,1-18,1-27,1-28,2-20,2-24,2-38, 
2-40,2-41,2-42,2-43,2-45,2-46,2-122, 
3-2,3-4,3-7,3-17,3-18,3-19,3-20, 
3-32,3-33,3-42,3-60,3-66,3-67,3-68, 
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3-69,3-73,3-82,3-83,3-143,3-144, 
3-145,4-29,4-31,5-31,5-50,5-87,5-91, 
5-99,5-109,5-112,5-115,5-120,5-131, 
5-136,5-137,5-138,5-159,5-185,6-4, 
6-5 

CMR Building Upgrade(s) 
1-28,2-41,2-42,2-43,2-44,2-45,2-122, 
5-79,5-130,5-160,5-186,6-5 

CMR Building Use 
1-28,3-17,3-65,3-66,3-67,3-68,5-109, 
5-112,5-120,5-128,5-131,5-136 

collective dose 
3-67,5-13,5-34,5-51,5-57,5-81,5-109, 
5-133,5-146,5-161,5-172,5-187,10-4, 
10-7, 10-16 

committed effective dose equivalent (CEDE) 
4-129,4-132,4-138,4-139,4-143,5-10, 
5-176, 10-5, 10-21 

components 
4-96,4-111,4-120,4-121,4-124 

Comprehensive Test Ban Treaty (CTBT) 
1-3,1-5,1-8,3-50 

Council on Environmental Quality (CEQ) 
1-24,3-4,4-120,4-122,4-205,5-11, 
5-193,6-1,7-3,10-5 

criteria pollutant(s) 
3-66,3-129,4-88,4-89,5-5,5-6,5-49, 
5-107,5-108,5-145,5-171,5-193,5-194, 
5-195, 7-12, 10-5, 10-15 

cultural resource(s) 
1-23,1-26,3-57,3-64,3-68,3-133,4-12, 
4-14,4-149,4-150,4-157,4-159,4-160, 
4-161,4-162,4-163,4-205,4-215,4-217, 
4-218,4-221,5-3,5-15,5-71,5-73,5-74, 
5-100,5-102,5-122,5-155,5-181,5-196, 
5-199,5-206,6-2,6-3,6-6,7-4,7-6,7-7, 
7-27, 10-1, 10-5, 10-6, 10-8, 10-12, 
10-17, 10-19, 10-20 

cumulative impact(s) 
1-22,1-23,1-29,5-1,5-193,5-194, 
5-196,5-197,5-198,10-6 



D 

decontamination and decommissioning (D&D) 
2-4,2-10,2-20,2-21,2-24,2-36,2-116, 
2-117,3-50,3-70,4-218,5-18,6-4 

Defense Nuclear Facilities Safety Board 
(DNFSB) 

2-15 

depleted uranium (DU) 
2-36,2-45,2-50,2-52,2-53,2-56,2-60, 
2-73,2-94,3-8,3-12,3-21 3-24 3-26 

' ' ' 3-36,3-43,3-46,3-87,3-88,3-100, 
3-101,3-103,3-105,5-29,5-41,5-56, 
5-59, 5-107, 5-116, 5-150, 5-176, 10-6, 
10-9, 10-10 

derived concentration guide (DCG) 
4-52,4-62,4-68,4-69,4-75,4-81,4-125, 
5-42,5-43,5-44,5-45,5-46,10-7 

design basis accident (DBA) 
3-53, 10-7 

Diamond Drive 
2-13,4-187,4-198 

disassembly 
1-4, 1-18, 1-19, 1-20, 1-32 2-30 2-32 

' ' ' 3-5,3-7,3-17,3-19,3-31,3-33,3-40, 
3-42,3-50,3-51,10-6 

disposal cell(s) 
2-108,2-109,2-110, 2-111, 2-112,2-115, 
3-15,3-30,3-39,3-49,3-62,3-63,3-64, 
3-124,5-103,5-106,10-7 

dome 
2-108, 2-109, 2-110, 2-112, 2-114, 3-15, 
3-30,3-39,3-49,3-124,4-1,4-4,4-10, 
4-24,4-26,4-121,4-122,4-147,5-25, 
5-31,5-56,5-89,5-91,5-99,5-101, 
5-102, 5-137 

drinking water 
4-42,4-68,4-75,4-76,4-77,4-79,4-81, 
4-82, 4-107, 4-125, 4-211, 4-218, 5-44, 
5-46,5-47,5-107,7-9,7-16,7-17,10-8 

Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility 

2-20,2-73,2-82,2-121 3-10 3-24 3-51 
' ' ' ' 

E 

Index 

3-100,3-103,4-20,4-119,4-137,4-207, 
5-25,5-32,5-83,5-86,5-87,5-134, 
5-189,5-203,6-5,6-7 

earthquake(s) 
2-41,2-45,2-56,2-70,3-54,3-55,3-59, 
3-60,3-61,3-137,3-138,3-145,4-26, 
4-27,4-29,4-31,4-32,4-34,4-213,5-26, 
5-29,5-32,5-36,5-86,5-87 5-88 5-89 

' ' ' 5-97,5-136,5-164,5-190,6-2 

electric power 
1-22,1-25,1-28,2-6,3-109,3-113, 
4-179,4-181,4-183 5-196 5-197 5-203 

' ' ' ' 6-4,6-6 

Emergency Planning and Community Right-to
Know Act 

7-22, 7-25 

emergency preparedness 
4-129,4-148 

Endangered Species Act 
2-8,4-113,4-118,4-119,7-4,7-5,7-9, 
10-6, 10-8, 10-20, 10-21 

environmental justice 
3-56,3-57,3-64,3-68,3-133,4-14, 
4-149,4-152,4-154,5-14,5-15,5-69, 
5-71,5-120,5-122,5-153,5-179,7-8, 
10-9 

environmental restoration (ER) 
2-9,2-10,2-12,2-46 2-88 2-97 2-99 

' ' ' ' 2-102,2-108,2-110,2-119,2-122,3-3, 
3-15,3-30,3-39,3-40,3-44,3-49,3-53, 
3-55,3-63,3-70,3-92,3-122,3-123, 
3-127,3-128,4-38,4-46,4-62,4-63, 
4-66,4-77,4-123,4-124,4-126,4-127, 
4-160,4-190,4-205,4-215,4-216,4-223, 
4-224,5-38,5-39,5-40,5-41,5-51,5-66, 
5-79, 5-128, 5-129, 5-130, 5-158, 5-160, 
5-184,5-185,5-186,5-194,5-195,5-200, 
6-4,7-8,7-9,7-14,7-15,7-20 7-23 

' ' 10-9 
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epidemiologjcal 
4-225 

Espanola 
4-1,4-4,4-16,4-22,4-27,4-43,4-44, 
4-77,4-81,4-92,4-113,4-114,4-115, 
4-122,4-150,4-154,4-164,4-172,4-173, 
4-174,4-175,4-176,4-177,4-179,4-181, 
4-188,4-195,4-198,4-208,4-220,4-221, 
5-17,5-33,5-48,5-75,5-105,5-127, 
5-145,5-171,5-183,5-197,5-207,5-208 

Executive Order(s) 
3-56,4-69,4-149,4-163,7-1,7-3,7-4, 
7-5, 7-6, 7-7, 7-8, 7-9, 7-10, 7-22, 7-25, 
7-26, 10-9 

Expanded Operations 
1-12, 1-16, 1-18, 1-19, 1-20, 1-24, 1-27, 
1-28,2-5,2-113,3-1,3-2,3-16,3-17, 
3-18,3-19,3-20,3-21,3-22,3-23,3-24, 
3-27,3-28,3-29,3-30,3-39,3-40,3-43, 
3-46,3-47,3-53,3-54,3-55,3-56,3-57, 
3-58,3-60,3-61,3-62,3-64,3-65,3-66, 
3-67,3-68,3-69,3-71,3-72,3-73,3-74, 
3-75,3-76,3-78,3-80,3-81,3-82,3-83, 
3-84 3-85 3-86 3-87,3-89,3-90,3-91, 

' ' ' 3-92,3-93,3-94,3-95,3-96,3-97,3-98, 
3-100,3-101,3-102,3-103,3-104,3-105, 
3-106,3-107,3-108,3-109,3-110,3-111, 
3-112,3-113,3-114,3-115, 3-116,3-118, 
3-120,3-121,3-125,3-127,3-128,3-133, 
3-134,3-137,3-138,3-139,3-140,3-141, 
3-142,3-143,3-144,3-145,5-1,5-6, 
5-27 5-34 5-35 5-49,5-59,5-78,5-100, 

' ' ' 5-101,5-102,5-103,5-104,5-105,5-106, 
5-107,5-108,5-109,5-110,5-111,5-112, 
5-113,5-114,5-115,5-116,5-117,5-118, 
5-119,5-120,5-121,5-122,5-123,5-124, 
5-125,5-126,5-127,5-128,5-129,5-131, 
5-132,5-133,5-134,5-135,5-136,5-137, 
5-139,5-140,5-145,5-150,5-153,5-158, 
5-169,5-171,5-178,5-179,5-184,5-197, 
5-198,6-4,6-5 
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F 

Federal Facility Compliance Act 
7-18, 7-19, 7-21 

Federal Facility Compliance Agreement 
4-59,4-92,4-208,4-209,7-14,7-19, 
7-21, 7-24, 7-2 

Fenton Hill 
1-22,2-12,2-17,2-22,4-4,4-7,4-22, 
4-44,4-53,4-98,4-107,4-113,4-140, 
5-5, 7-14 

firing site(s) 
2-10,2-12,2-21,2-73,2-82,2-83,2-84, 
3-10,3-11,3-35,3-103,3-104,3-130, 
4-6,4-19,4-20,4-21,4-39,4-55,4-124, 
4-125,4-192,4-217,5-8,5-9,5-40,5-41, 
5-49,5-50,5-51,5-56,5-57,5-71,5-72, 
5-73,5-103,5-107,5-109,5-146,5-172 
5-206,6-5,6-6 

fission 
1-6,2-21,2-48,2-49,2-50,2-91,2-94, 
2-97,3-20,3-82,3-83,3-116,10-9 

foragjng habitat (area) 
3-63,4-113,5-56,5-114 

fusion 
1-6,2-2,2-21,2-36,2-37,2-56,2-117, 
10-10, 10-12, 10-15, 10-19 

G 

Greener 
1-12,1-16,1-18,1-19,1-20,3-1,3-39, 
3-40,3-41,3-42,3-43,3-44,3-45,3-47, 
3-48,3-54,3-55,3-57,3-58,3-71,3-74, 
3-75,3-76,3-78,3-80,3-83,3-84,3-86, 
3-87,3-89,3-90,3-91,3-92,3-93,3-94, 
3-95,3-96,3-97,3-98,3-100,3-101, 
3-102,3-104,3-105,3-106,3-107,3-108, 
3-109,3-110,3-111,3-112,3-113,3-114, 
3-116,3-118,3-120,3-121,3-125,3-127, 
3-137,3-138,3-139,3-140,3-141,3-142, 
3-143,3-144,3-145,5-1,5-27,5-34, 
5-35,5-54,5-57,5-158,5-169,5-170, 



5-171,5-172,5-173,5-174,5-175,5-176, 
5-177,5-178,5-179,5-180,5-181,5-182, 
5-183,5-184,5-185,5-187,5-188,5-189, 
5-190,5-191,5-192,5-198,6-5 

groundwater resources 
2-9,4-43,4-70,4-184,7-13 

H 

hazard index 
4-129,5-150,10-10 

hazardous air pollutants (HAPs) 
3-55,5-5,5-195,10-11 

hazardous waste 
1-14,1-23,2-5,2-70,2-88,2-109,2-112, 
2-115,7-22,4-77,4-188,4-190,4-200, 
5-128,5-130,5-158,5-160,5-184,5-186, 
5-199, 7-16, 7-19, 7-20, 7-22, 10-4, 
10-11, 10-16, 10-22 

health effect(s) 
2-15,3-56,3-60,3-130,3-145,4-89, 
4-133,5-10,5-21,5-26,5-28,5-34,5-39, 
5-59,5-71,5-89,10-1,10-11 

high explosives (HE) 
1-4,1-10,1-16,2-2,2-3,2-10,2-12, 
2-13, 2-20, 2-21, 2-60, 2-61, 2-62, 2-63, 
2-64,2-65,2-66,2-67,2-68,2-69,2-70, 
2-71,2-73,2-74,2-75,2-76,2-77,2-78, 
2-79,2-80,2-81,2-82,2-83,2-84,3-10, 
3-11,3-12,3-22,3-23,3-24,3-26,3-31, 
3-35,3-36,3-45,3-46,3-54,3-55,3-56, 
3-92,3-96,3-98,3-100,3-101,3-105, 
3-106,3-144,4-6,4-16,4-19,4-20,4-54, 
4-55,4-56,4-57,4-65,4-69,4-76,4-133, 
4-140,4-142,4-187,4-188,4-192,5-1, 
5-2,5-3,5-7,5-8,5-35,5-42,5-47,5-49, 
5-54,5-58,5-59,5-68,5-71,5-79,5-90, 
5-96,5-102,5-107,5-115,5-116,5-129, 
5-143,5-146,5-150,5-159,5-169,5-172, 
5-173,5-185,5-192,5-203,6-5,7-14, 
10-11 

highly enriched uranium (HEU) 
1-6,1-8,2-3,3-7,3-19,3-20,3-33,3-42, 

Index 

3-61,3-80,3-82,5-29,5-31,5-90,5-93, 
5-98,5-139,5-140,5-166,5-192,10-4, 
10-11 

historic resource(s) 
3-57,3-134,4-160,5-15,5-71,5-73, 
5-122,5-123,5-124,5-155,5-181,6-6 

hot cell(s) 
2-21,2-38,2-40,2-45,2-46 
3-20,3-25,3-81,4-138,4-191,4-193, 
5-19 

Hydrogeologic Workplan 
4-42,4-43,4-70,4-72,4-77,4-79,4-217, 
5-46,5-206,6-3,7-18,7-2 

I 

index 
1-26,3-3,3-4,3-16,3-30,3-74,3-75, 
3-78,3-79,3-83,3-86,3-89,3-91,3-93, 
3-95,3-98,3-99,3-101,3-102,3-103, 
3-108,3-110,3-113,3-116,3-117,3-120, 
3-125,3-126,3-136,4-42,4-53,4-57, 
4-188,4-190,5-4,5-8,5-23,5-41,5-42, 
5-44,5-45,5-46,5-55,5-68,5-69,5-103, 
5-104,5-119,5-143,5-144,5-152,5-153, 
5-169,5-170,5-178,5-179,10-10,10-12 

infrastructure 
1-3,1-12,1-25,1-27,2-4,2-6,2-7,2-22, 
2-29,2-40,2-53,2-70,3-2,3-25,3-26, 
3-57,3-63,3-64,3-68,3-103,3-134,4-6, 
4-26,4-79,4-95,4-119,4-164,4-178, 
4-187,5-10,5-16,5-18,5-74,5-77, 
5-124,5-127,5-155,5-157,5-181,5-183, 
5-196,5-198,10-4,10-12,10-13 

L 

land transfer( s) 
1-21,1-23,4-9,4-10,5-198,6-5,6-6 

latent cancer fatality(ies) (LCF[s]) 
3-56 3-145 4-133 5-9 5-12 5-14 5-21 

' ' ' ' ' ' ' 5-23 5-28 5-34 5-87 5-91 5-92 5-93 
' ' ' ' ' ' ' 
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5-94,5-137,5-138,5-147,5-150,5-151, 
5-152,5-155,5-158,5-161,5-162,5-163, 
5-173,5-176,5-177,5-178,5-179,5-184, 
5-187,5-188,5-189,5-199,10-13 

Los Alamos Canyon 
2-88,2-94,3-55,3-129,4-15,4-30,4-34, 
4-39,4-40,4-46,4-47,4-52,4-53,4-65, 
4-66,4-69,4-76,4-78,4-86,4-126, 
4-209,4-212,5-44,5-45,5-46,5-55, 
5-60,5-62,5-64,5-104,5-117,5-144, 
5-151,5-176,5-194 

Los Alamos County 
2-94,3-132,3-136,4-3,4-4,4-6,4-7, 
4-9,4-18,4-19,4-20,4-24,4-27,4-34, 
4-40,4-46,4-53,4-79,4-86,4-88,4-89, 
4-91,4-95,4-98,4-106,4-133,4-134, 
4-137,4-148,4-150,4-151,4-164,4-166, 
4-167,4-170,4-172,4-173,4-174,4-175, 
4-176,4-177,4-178,4-179,4-184,4-186, 
4-187,4-188,4-195,4-197,4-199,4-200, 
4-203,4-214,4-219,4-220,4-221,4-224, 
4-226,5-5,5-6,5-8,5-12,5-16,5-17, 
5-39,5-47,5-48,5-60,5-61,5-62,5-63, 
5-64,5-65,5-66,5-67,5-75,5-76,5-77, 
5-105,5-117,5-125,5-127,5-144,5-151, 
5-155,5-156,5-157,5-170,5-176,5-181, 
5-182,5-184,5-194,5-203,7-13,7-17, 
7-19 

Los Alamos County Landfill 
2-22,2-94,5-197,7-19,7-20 

Los Alamos Neutron Science Center 
(LANSCE) 

1-10,2-22,2-24,2-30,2-84,2-85,2-86, 
2-87,2-88,2-89,2-90,2-98,2-121,3-11, 
3-12,3-24,3-25,3-26,3-35,3-36,3-45, 
3-46,3-54,3-56,3-104,3-106,3-108, 
4-54,4-56,4-57,4-68,4-92,4-93,4-125, 
4-149,4-181,4-183,4-189,5-2,5-8,5-9, 
5-12,5-18,5-79,5-109,5-115,5-127, 
5-128,5-129,5-146,5-147,5-150,5-157, 
5-159,5-172,5-173,5-183,5-184,5-185 

low-income population 
3-56,3-57,3-64,3-68,3-133,4-149, 
4-150,4-153,5-14,5-69,5-71,5-120, 
5-153,5-155,5-179,10-9,10-13 

12--6 

low-level radioactive mixed waste (LLMW) 
1-14,1-15,2-5,2-12,2-109,2-110, 
2-112, 2-114, 2-115, 2-116, 3-15, 3-29, 
3-30,3-38,3-39,3-48,3-49,3-58,3-68, 
3-78,3-83,3-86,3-89,3-91,3-98,3-102, 
3-109,3-110,3-113,3-116,3-120,3-121, 
3-122,3-123,3-135,4-190,4-191,5-79, 
5-128,5-130,5-160,5-186,7-21,10-13, 
10-14 

low-level radioactive waste (LLW) 
1-14,1-15,1-18,1-22,1-24,2-5,2-70, 
2-101,2-103,2-108,2-110,2-113,2-114, 
2-115,3-14,3-15,3-29,3-30,3-38,3-39, 
3-48,3-49,3-57,3-58,3-62,3-64,3-65, 
3-68,3-74,3-78,3-83,3-86,3-89,3-91, 
3-93,3-95,3-98,3-102,3-109,3-110, 
3-113,3-116,3-118,3-120,3-121,3-122, 
3-123,3-124,3-125,3-126,3-135,4-92, 
4-190,4-191,4-209,5-78,5-79,5-100, 
5-101,5-103,5-105,5-107,5-113,5-119, 
5-122,5-128,5-130,5-131,5-158,5-160, 
5-161,5-184,5-186,5-187,5-197,5-198, 
5-200,5-203,5-206,5-207,7-20,10-13 

M 

main aquifer 
2-102,3-54,3-128,3-135,4-24,4-42, 
4-43,4-46,4-68,4-70,4-72,4-75,4-77, 
4-78,4-79,4-81,4-82,4-184,5-2,5-4, 
5-45,5-46,5-48,5-49,5-104,5-105, 
5-106,5-107,5-144,5-145,5-170,5-171, 
5-197 

maximally exposed individual (MEl) 
3-25,3-56,3-130,3-132,3-136,3-137, 
3-138,3-139,3-140,3-141,3-142,3-143, 
3-144, 3-145, 4-92, 4-93, 4-129,4-130, 
4-131,5-8,5-9,5-10,5-12,5-13,5-23, 
5-24,5-34,5-50,5-51,5-57,5-58,5-60, 
5-68,5-81,5-82,5-83,5-87,5-91,5-92, 
5-93,5-94,5-108,5-109,5-112,5-115, 
5-116,5-117,5-133,5-134,5-137,5-138, 
5-140,5-146,5-147,5-150,5-151,5-161, 
5-163,5-172,5-173,5-176,5-177,5-187, 
5-189,5-195,5-199,6-5,10-13 



medical isotope 
1-8,1-18,1-31,2-22,2-46,2-91,2-98, 
3-12,3-26,3-36,3-46,3-83,3-106 

Melcor Accident Consequence Code System 
(MACCS) 

3-59,5-30,5-34 

Mesita del Buey 
3-63,5-100,5-106,5-107,7-19 

Mexican spotted owl 
3-64,4-1,4-10,4-107,4-111,4-114, 
4-118,4-126,4-211,5-56,5-114,5-196 

minority population 
3-56,3-57,4-149,4-150,5-14,5-15, 
5-71, 10-14 

mitigation(s) 
1-23,1-26,1-28,1-29,2-8,3-54, 4-218, 
5-11,5-26,5-27,5-28,5-29,5-73,5-122, 
5-124,6-1,6-4,7-6,10-14,10-20 

mixed oxide (MOX) 
1-18,1-20,2-32,2-113,3-5,3-18,3-31, 
3-41,3-72,5-198,10-14 

Mortandad Canyon 
2-40,2-97,2-101,2-102,3-53,4-39, 
4-46,4-53,4-62,4-66,4-68,4-69,4-76, 
4-78,4-125,5-2,5-46,5-104,5-143, 
5-169,5-194,7-14,7-15 

N 

National Ambient Air Quality Standards 
(NAAQS) 

4-88,4-89,4-91,10-2,10-14,10-15 

National Emission Standards for Hazardous Air 
Pollutants (NESHAP) 

2-97, 4-209, 5-10, 5-195, 7-10, 7-12, 
7-13, 7-24, 7-2, 10-14 

National Pollutant Discharge Elimination 
System (NPDES) 

2-36,2-73,2-88,2-102,2-103,3-74, 
3-78,3-79,3-83,3-86,3-89,3-91,3-93, 
3-95,3-98,3-99,3-102,3-103,3-109, 
3-113, 3-116, 3-117, 3-120, 3-125, 3-126, 

Index 

3-128,3-129,4-42,4-43,4-44,4-46, 
4-47,4-52,4-53,4-54,4-57,4-58,4-59, 
4-60,4-62,4-63,4-68,4-70,4-76,4-77, 
4-107,4-109,4-110,4-111,4-125,4-187, 
4-188,4-204,4-209,4-211,4-224,5-4, 
5-5,5-41,5-42,5-44,5-45,5-46,5-47, 
5-60,5-61,5-63,5-65,5-103,5-104, 
5-105,5-143,5-144,5-169,5-170,5-202, 
5-204, 7-14, 7-1, 7-2, 10-14 

National Register of Historic Places (NRHP) 
3-57,3-133,4-157,4-160,4-161,4-219, 
5-73,5-122,5-124,7-5,7-6,10-14 

natural gas 
2-4,2-6,2-40,3-58,3-135,4-90,4-178, 
4-179,4-180,4-181,5-18,5-32,5-77, 
5-127,5-157,5-183,5-195,5-197,5-199 

Natural Resource Management Plan 
4-119, 5-54, 6-3 

New Mexico Environment Department 
(NMED) 

1-23,4-47,4-51,4-52,4-59,4-62,4-63, 
4-72,4-75,4-77,4-78,4-79,4-82,4-89, 
4-90,4-121,4-205,4-211,4-212,4-218, 
4-220,4-221,4-226,5-5,5-7,5-43,5-46, 
7-5,7-8,7-11,7-12,7-13,7-15,7-16, 
7-17, 7-18, 7-19, 7-20, 7-27, 7-2 

nitrate(s) 
2-6,3-14,3-29,3-38,3-48,3-54,3-118, 
3-119,4-60,4-62,4-76,4-77,4-82,5-43, 
5-46,5-54,5-104,7-15 

No Action 
1-12,1-16,1-18,1-19,1-20,1-27,3-1, 
3-4,3-6,3-7,3-8,3-9,3-10,3-11,3-13, 
3-14,3-17,3-18,3-19,3-20,3-21,3-22, 
3-23,3-24,3-27,3-28,3-29,3-30,3-31, 
3-32,3-33,3-34,3-35,3-36,3-37,3-38, 
3-39,3-40,3-41,3-42,3-43,3-44,3-45, 
3-46,3-47,3-48,3-49,3-52,3-53,3-54, 
3-57,3-58,3-60,3-64,3-65,3-66,3-67, 
3-68,3-69,3-71,3-73,3-75,3-76,3-77, 
3-78,3-80,3-81,3-82,3-83,3-84,3-85, 
3-86,3-87,3-88,3-89,3-90,3-91,3-92, 
3-93,3-94,3-95,3-96,3-97,3-98,3-100, 
3-101,3-102,3-103,3-104,3-105,3-106, 
3-108,3-111,3-112,3-113,3-114,3-115, 
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3-116,3-118,3-119,3-120,3-121,3-122, 
3-123,3-124,3-125,3-127,3-128,3-129, 
3-130,3-131,3-132,3-133,3-134,3-135, 
3-136,3-137,3-138,3-139,3-140,3-141, 
3-142,3-143,3-144,3-145,4-190,5-1, 
5-27,5-34,5-35,5-38,5-40,5-41,5-42, 
5-43,5-44,5-46,5-47,5-48,5-49,5-50, 
5-51,5-52,5-53,5-54,5-55,5-56,5-57, 
5-58,5-59,5-67,5-68,5-69,5-70,5-71, 
5-72,5-73,5-74,5-76,5-77,5-78,5-79, 
5-80,5-81,5-82,5-83,5-84,5-85,5-86, 
5-87,5-88,5-91,5-93,5-94,5-95,5-96, 
5-101,5-102,5-103,5-104,5-105,5-113, 
5-115,5-116,5-117,5-118,5-119,5-122, 
5-123,5-124,5-127,5-128,5-131,5-136, 
5-137,5-138,5-139,5-141,5-142,5-143, 
5-144,5-145,5-146,5-147,5-150,5-151, 
5-152,5-155,5-157,5-158,5-164,5-166, 
5-167,5-168,5-169,5-170,5-171,5-172, 
5-173,5-176,5-178,5-181,5-183,5-184, 
5-190,5-192,5-198 

no adverse effect( s) 
3-57,3-133,4-123,5-122,5-123 

nonattainment area 
4-89, 7-10, 10-15 

nonnuclear component 
1-5,3-8,3-21,3-43,3-88,10-15,10-23 

nonproliferation 
1-3, 1-4, 1-5, 1-7, 1-9, 1-11, 1-12, 1-25, 
2-21,2-28,2-46,2-49,2-91,2-117, 
2-119,3-1,3-7,3-19,3-33,3-39,3-40, 
3-42,3-50,3-51,3-80,4-30,10-15 

North Site 
2-22,2-23,3-64,5-100,5-101,5-106, 
5-131 

Notice of Intent (NOI) 
1-16,1-23,2-99,4-10,6-6 

Nuclear Materials Storage Facility (NMSF) 
2-18,2-22,2-24,2-27,2-28,2-30,2-33, 
3-5,3-6,3-18,3-32,3-41,3-73,3-74, 
5-78 

12-8 

0 

Occupational Safety and Health Administration 
(OSHA) 

4-138,4-139,4-140,4-144,4-146,4-216, 
5-34, 7-2 

operable unit 
2-10,2-11,2-12,2-110,2-122,4-44, 
4-215,4-216,10-16 

Otowi 
2-23,3-54,4-13,4-15,4-24,4-26,4-47, 
4-52,4-54,4-55,4-65,4-66,4-79,4-159, 
4-184,5-2,5-48,5-106,5-145,5-171, 
10-23 

p 

Pajarito Canyon 
2-46,3-64,4-63,4-70,4-76,4-209, 
5-107 

Pajarito Mesa 
2-22,4-34,4-164,4-223,5-101 

Pajarito Road 
2-13,3-63,3-145,4-131,4-140,4-187, 
5-58,5-91,5-92,5-93,5-101,5-102, 
5-104,5-114,5-137,5-138,5-140 

peregrine falcon 
3-64,3-67,4-1,4-107,4-111,4-112, 
4-113,4-114,4-126,4-211,5-56 

Performance Assessment 
2-97,2-115,2-123,3-7,3-20,3-33,3-42, 
3-64,3-81,3-114,5-105,5-106,10-16 

Perimeter Intrusion Detection and Alarm 
System (PIDAS) 

2-8 

PHERMEX 
4-92 

pit 
1-5, 1-6, 1-12, 1-13, 1-16, 1-18, 1-19, 
1-20,1-27,1-28,1-32,2-12,2-13,2-29, 



2-30,2-32,2-45,2-102,2-108,2-110, 
2-112,2-113,2-115,2-122,3-8,3-20, 
3-21,3-31,3-40,3-43,3-50,3-56,3-61, 
3-68,3-71,3-73,3-75,3-82,3-88,3-92, 
4-159,5-72,5-81,5-100,5-101,5-102, 
5-104,5-106,5-109,5-112,5-113,5-114, 
5-118,5-120,5-122,5-123,5-124,5-125, 
5-128,5-133,5-136,5-163,5-187,5-189, 
10-12, 10-16 

pit manufacturing 
1-12, 1-13, 1-16, 1-17, 1-22, 1-24, 1-26, 
1-27,1-28,2-30,2-45,3-1,3-2,3-9, 
3-16,3-17,3-20,3-22,3-34,3-44,3-53, 
3-62,3-65,3-66,3-68,3-69,3-129, 
3-130,5-1,5-100,5-113,5-119,5-120, 
5-122,5-124,5-128,5-136 

pit production 
1-6,1-13,1-15,1-16,1-17,2-6,1-28, 
2-29,2-30,2-122,3-16,3-17,3-18,3-20, 
3-65,3-66,3-67,3-68,3-69,5-36,5-100, 
5-102,5-109,5-112,5-118,5-120,5-122, 
5-125, 5-128 

plume 
3-63,3-86,4-72,5-10,5-28,5-84,5-97, 
5-98,5-99,7-18,10-7,10-16 

plutonium 
1-5,1-6,1-7,1-8,1-13,1-14,1-15,1-16, 
1-18, 1-19, 1-20, 1-22, 1-24, 1-26, 1-28, 
1-32,2-3,2-6,2-12,2-13,2-16,2-22, 
2-24,2-26,2-27,2-28,2-29,2-30,2-31, 
2-32,2-33,2-45,2-48,2-49,2-73,2-83, 
2-84,2-91,2-95,2-97,2-101,2-113, 
2-117,2-122,3-53,3-54,3-60,3-61, 
3-62,3-65,3-66,3-69,3-71,3-72,3-74, 
3-75,3-105,3-116,3-125,3-126,3-136, 
3-138,3-140,3-141,3-142,3-143,3-144, 
3-145,4-35,4-38,4-55,4-62,4-65,4-66, 
4-67,4-69,4-76,4-77,4-82,4-91,4-124, 
4-125,4-126,4-138,4-139,4-143,4-144, 
4-145,4-189,4-191,4-192,4-197,4-211, 
4-212,4-225,4-226,5-2, 5-8,5-19, 
5-23,5-25,5-26,5-27,5-29,5-31,5-32, 
5-35,5-37,5-89,5-90,5-98,5-99,5-100, 
5-101,5-109,5-115,5-128,5-129,5-136, 
5-137,5-138,5-139,5-141,5-146,5-150, 
5-159,5-166,5-167,5-172,5-173,5-185, 

Index 

5-190,5-195,5-198,5-203,6-5,10-2, 
10-13, 10-14, 10-16, 10-20, 10-22 

plutonium-238 
2-32,2-45,2-94,3-72,3-80,3-137,4-35, 
4-38,4-39,4-62,4-65,4-66,4-69,4-76, 
4-124,5-23,5-43,5-81,5-83,5-133, 
5-134,5-163,5-187,5-189,7-15,10-9 

polychlorinated biphenyl (PCB[s]) 
2-10,2-12,2-40,2-108,2-109,2-110, 
2-112,2-115,4-65,4-124,4-190,4-223, 
5-25,5-40,5-79,5-130,5-160,5-186, 
7-2, 7-16, 7-23, 7-24 

potential release site(s) (PRS[s]) 
2-9,2-10,2-12,2-90,4-35,4-63,4-77, 
4-124 

Preferred Alternative 
1-12, 1-13, 1-14, 1-16, 1-19, 1-27, 1-28, 
1-29,3-62,3-63,3-65,3-66,3-67,3-68, 
3-69,5-1,5-100,5-101,5-102,5-104, 
5-112,5-113,5-114,5-118,5-120,5-122, 
5-125,5-128,5-131,5-136,5-197,6-4 

prehistoric 
3-57,3-68,3-133,4-1,4-17,4-20,4-21, 
4-157,4-159,4-160,4-162,4-224,5-15, 
5-71,5-72,5-73,5-122,5-123,5-155, 
5-181, 10-6, 10-14, 10-17 

project-specific siting and construction (PSSC) 
1-24,1-28,2-5,2-110,3-63,3-64,3-65, 
3-66,3-67,3-68,3-69, 
5-100,5-103,5-109,5-112,5-113,5-114, 
5-118,5-119,5-120,5-122,5-124,5-128, 
5-131, 5-136 

public health 
2-15,2-16,3-64,3-68,3-132,4-47,4-89, 
4-129,4-225,5-57,5-58,5-59,5-60, 
5-65,5-67,5-71,5-114,5-115,5-116, 
5-117,5-147,5-150,5-151,5-173,5-176, 
5-177,5-178,6-5,7-10,7-13,10-14 

public water supply 
4-68,4-75,4-77,4-79,4-81,5-4 

Pueblo Canyon 
4-46,4-52,4-53,4-66,4-70,4-76,4-77, 
4-78,4-88,5-194 
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Pueblo(s) 
1-21,2-23,1-29,4-1,4-3,4-4,4-7,4-10, 
4-13,4-14,4-25,4-39,4-46,4-47,4-51, 
4-53,4-55,4-63,4-66,4-68,4-70,4-72, 
4-75,4-76,4-78,4-82,4-92,4-95,4-98, 
4-101,4-106,4-109,4-110,4-112,4-120, 
4-125,4-126,4-150,4-154,4-155,4-157, 
4-158,4-159,4-160,4-161,4-162,4-164, 
4-197,4-198,4-204,4-205,4-208,4-209, 
5-10,5-15,5-41,5-42,5-48,5-50,5-60, 
5-71,5-72,5-73,5-103,5-109,5-122, 
5-123,5-124,5-144,5-145,5-146,5-170, 
5-171,5-172,5-194,6-2,7-6,7-7,7-8, 
7-23, 7-27, 7-1, 7-3, 10-1, 10-4, 10-17 

R 

Radioactive Liquid Waste Treatment Facility 
(RLWTF) 

2-24,2-36,2-40,2-42,2-52,2-99,2-100, 
2-101,2-102,2-103,2-112,2-115,2-122, 
3-14,3-28,3-29,3-37,3-38,3-48,3-118, 
3-120,4-53,4-55,4-60,4-61,4-62,4-68, 
4-76,4-125,4-190,4-193,5-2,5-25, 
5-42,5-43,5-44,5-46,5-79,5-129, 
5-143,5-159,5-169,5-185,7-14 

Radioactive Materials Research, Operations, 
and Demonstration (facility) (RAMROD) 

2-101,2-103,2-108,2-112,2-113,2-114, 
2-115,3-125,5-25,5-80 

radiological exposure 
4-143,5-24,5-90,5-106 

radiological impact 
4-130 

radionuclide 
1-7,2-10,2-12,2-16,2-22,2-88,2-94, 
2-97,2-102,2-108,2-117,3-13,3-28, 
3-37,3-47,3-53,3-54,3-64,3-65,3-75, 
3-114,4-35,4-38,4-39,4-47,4-52,4-62, 
4-63,4-65,4-66,4-68,4-72,4-75,4-77, 
4-78,4-81,4-82,4-91,4-92,4-93,4-124, 
4-125,4-126,4-129,4-130,4-149,4-204, 
4-205,4-210,4-212,4-222,5-2,5-4,5-8, 
5-9,5-10,5-11,5-12,5-13,5-14,5-41, 

12-10 

5-43,5-44,5-45,5-46,5-47,5-54,5-59, 
5-60,5-62,5-64,5-89, 5-104,5-108, 
5-117,5-143,5-146,5-151,5-169,5-172, 
5-177,5-194,7-10,7-11,7-12,7-14, 
7-15, 7-17, 7-21, 7-23, 7-24, 7-2, 10-3, 
10-4, 10-5, 10-6, 10-7, 10-9, 10-11, 
10-12, 10-17, 10-21 

RADTRAN 
5-22,5-23,5-24,5-81,5-133,5-161, 
5-187, 10-17 

Record ofDecision (ROD) 
1-4,1-6,1-7,1-8,1-13,1-14,1-15,1-16, 
1-17, 1-18, 1-19, 1-24, 1-27, 1-28, 1-29, 
2-5,2-29,2-82,3-2,3-16,3-65,4-119, 
5-1,5-16,5-36,5-75,5-125,5-155, 
5-181,6-1,6-5,10-18 

Reduced Operations 
1-12, 1-16, 1-18, 1-19, 1-20, 3-1, 3-30, 
3-31,3-32,3-33,3-34,3-35,3-36,3-37, 
3-38,3-40,3-45,3-47,3-54,3-55,3-56, 
3-57,3-58,3-60,3-61,3-71,3-72,3-74, 
3-75,3-76,3-78,3-80,3-83,3-84,3-86, 
3-87,3-89,3-90,3-91,3-92,3-93,3-94, 
3-95,3-96,3-97,3-98,3-100,3-101, 
3-102,3-104,3-105,3-106,3-108,3-109, 
3-110, 3-111, 3-112, 3-113, 3-114, 3-115, 
3-116,3-118,3-120,3-121,3-125,3-127, 
3-137,3-138,3-139,3-140,3-141,3-142, 
3-143,3-144,3-145,5-1,5-27,5-34, 
5-35,5-54,5-57,5-143,5-144,5-145, 
5-146,5-147,5-148,5-149,5-150,5-151, 
5-152,5-153,5-154,5-155,5-156,5-157, 
5-158,5-159,5-161,5-162,5-163,5-164, 
5-165,5-166,5-167,5-168,5-178,5-184, 
5-196,5-198 

Region of Influence (ROI) 
5-1, 5-193, 10-18 

regionalized 
5-54,5-195 

Rendija Canyon 
3-55,4-27,4-29,4-30 

reservoir 
2-3,2-37,3-8,3-21,3-43,3-87,3-88, 
4-32,4-39,4-42,4-47,4-115,4-126, 
4-184 



Resource Conservation and Recovery Act 
(RCRA) 

1-14,1-23,2-4,2-9,2-10,2-12,2-24, 
2-52,2-82,2-88,2-109,2-110,2-112, 
2-114,2-122,3-70,3-120,4-44,4-69, 
4-72,4-190,5-54,5-79,5-130,5-160, 
5-186,6-3,7-9,7-18,10-4,10-11,10-12, 
10-13, 10-19 

road closure(s) 
2-49,2-114,3-17,3-54,3-66,5-22,5-23, 
6-4, 7-24 

Royal Crest 
2-73 

s 

safe secure transport (SST) 
4-197,4-200,4-201,5-22,5-23,5-161, 
5-187, 10-18 

Safety Analysis Report (SAR) 
2-14,2-43,5-29,10-2,10-10,10-18 

San Ildefonso 
1-21,1-29,2-23,4-1,4-3,4-4,4-7,4-10, 
4-13,4-14,4-39,4-47,4-51,4-53,4-63, 
4-66,4-68,4-75,4-79,4-82,4-92,4-106, 
4-110,4-112,4-150,4-154,4-162,4-163, 
4-164,4-197,4-204,4-205,4-208,5-48, 
5-50,5-60,5-67,5-101,5-106,5-109, 
5-145,5-146,5-171,5-172,7-7,7-27, 
7-1, 7-3, 10-1 

Sandia Canyon 
2-73,2-88,3-55,3-129,4-52,4-53,4-57, 
4-68,4-70,4-187,5-44,5-45,5-46,5-47, 
5-104,5-105,5-170 

Santa Fe 
1-17,1-21,2-16,4-1,4-3,4-4,4-10, 
4-11,4-12,4-13,4-14,4-15,4-16,4-24, 
4-25,4-39,4-43,4-81,4-82,4-88,4-92, 
4-106,4-110,4-112,4-114,4-118,4-121, 
4-122,4-136,4-150,4-154,4-155,4-156, 
4-162,4-164,4-165,4-166,4-167,4-168, 
4-170,4-172,4-173,4-174,4-176,4-177, 
4-181,4-195,4-197,4-198,4-199,4-206, 
4-209,4-211,4-213,4-218,4-219,4-220, 

Index 

4-221,4-222,4-224,4-225,4-226,5-4, 
5-16,5-17,5-21,5-33,5-48,5-49,5-75, 
5-76,5-80,5-81,5-83,5-84,5-105, 
5-106,5-125,5-127,5-131,5-133,5-134, 
5-145,5-155,5-156,5-158,5-161,5-163, 
5-164,5-171,5-181,5-182,5-183,5-184, 
5-187,5-189,5-190,5-196,5-197,5-202, 
5-203,5-207,6-4,7-2 

secondary(ies) 
1-6,1-10,1-15,1-16,2-3,2-90,2-109, 
2-110,3-7,3-8,3-19,3-21,3-33,3-42, 
3-43,3-57,3-64,3-80,3-88,3-120, 
3-125,4-10,4-17,4-27,4-68,4-89,4-91, 
4-125,4-178,4-190,5-1,5-16,5-17, 
5-75,5-76,5-79,5-125,5-126,5-130, 
5-155,5-156,5-160,5-181,5-182,5-186, 
7-16, 7-17, 10-4, 10-14, 10-19 

se1sm1c 
1-17,1-26,1-28,2-15,2-27,2-41,2-42, 
2-45,2-50,2-52,3-8,3-55,3-61,3-63, 
3-127,4-6,4-26,4-27,4-29,4-30,4-31, 
4-34,4-211,4-219,4-226,5-3,5-25, 
5-29,5-32,5-36,5-37,5-40,5-87,5-90, 
5-97,5-139,5-166,5-192,5-208,10-19 

solid waste management unit(s) (SWMU) 
2-9,2-108,4-63,5-9,7-20,10-9,10-19 

spallation 
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ABOUT THE NATIONAL ENVIRONMENTAL POLICY ACT 

The National Environmental Policy Act (NEPA) (42 United States Code [U.S.C.] §4321 et seq.) was 
enacted to ensure that federal decision makers consider the effects of proposed actions on the human 
environment and to lay their decisionmaking process open for public scrutiny. NEPA also created the 
President's Council on Environmental Quality (CEQ). The U.S. Department of Energy's (DOE's) 
NEPA regulations (10 Code of Federal Regulations [CFR] 1021) augment the CEQ regulations (40 
CFR 1500 through 1508). 

Under NEP A, an environmental impact statement (EIS) documents a federal agency's analysis of the 
environmental consequences that might be caused by major federal actions, defined as those proposed 
actions that may result in a significant impact to the environment. An EIS also: 

• Explains the purpose and need for the agency to take action. 
• Describes the proposed action and the reasonable alternative courses of action that the agency 

could take to meet the need. 
• Describes what would happen if the proposed action were not implemented-the "No Action" (or 

status quo) Alternative. 
• Describes what aspects of the human environment would be affected if the proposed action or any 

alternative were implemented. 
• Analyzes the changes, or impacts, to the environment that would be expected to take place if the 

proposed action or an alternative were implemented, compared to the expected condition of the 
environment if no action were taken. 

The DOE EIS process follows these steps: 

• The Notice of Intent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis. 

• The public seeping period, with at least one public meeting, during which public comments on the 
scope of the document are collected and considered. 

• The issuance of a draft EIS for public review and comment (for a minimum of 45 days), with at 
least one public hearing. 

• The preparation and issuance of the final EIS, which incorporates the results of the public 
comment period on the draft EIS. 

• Preparation and issuance of a Record of Decision, which states: 
- The decision. 
- The alternatives that were considered in the EIS and the environmentally preferable 

alternative. 
- All decision factors, such as cost and technical considerations, that were considered by the 

agency along with environmental consequences. 
- Mitigation measures designed to reduce adverse environmental impacts. 

• Preparation of a Mitigation Action Plan, as appropriate, which explains how the mitigation 
measures will be implemented and monitored. 
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THE LOS ALAMOS NATIONAL LABORATORY SITE-WIDE 
ENVIRONMENTAL IMPACT STATEMENT PROCESS 

The United States Department of Energy (DOE) has a policy (10 Code ofFederal Regulations [CFR] 
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large, 
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS 
is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from 
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the 
DOE site. The SWEIS analyzes four alternatives for the continued operation ofLANL to identify the 
potential effects that each alternative could have on the human environment. 

The SWEIS Advance Notice oflntent, published in the Federal Register (FR) on August 10, 1994 (59 
FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received 
during prescoping, DOE published the Notice oflntent to prepare the SWEIS in the Federal Register 
on May 12, 1995 (60 FR 25697). DOE held a series of public meetings during prescoping and scoping 
to provide opportunities for stakeholders to identify the issues, environmental concerns, and 
alternatives that should be analyzed in the SWEIS. An Implementation Plan1 was published in 
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the 
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included 
a discussion of the issues reflected in public comments during scoping. 

In addition to the required meetings and documents described above, the SWEIS process has included 
a number of other activities intended to enhance public participation in this effort. These activities 
have included: 

• Workshops to develop the Greener Alternative described and analyzed in the SWEIS. 
• Meetings with and briefings to representatives of federal, state, tribal, and local governments 

during prescoping, scoping, and preparation of the draft SWEIS. 
• Preparation and submission to the Los Alamos Community Outreach Center of information 

requested by members of the public related to LANL operations and proposed projects. 
• Numerous Open Forum public meetings in the communities around LANL to discuss LANL 

activities, the status of the SWEIS, and other issues raised by the public. 

The draft SWEIS was distributed to interested stakeholders for comment. The comment period 
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced 
in the Federal Register, as well as community newspapers and radio broadcasts. Public hearings were 
held in Los Alamos, Santa Fe, and Espanola, New Mexico, on June 9, 1998, June 10, 1998, and June 
24, 1998, respectively. 

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All 
comments received, whether orally or in writing, were considered in preparation of the final SWEIS. 
The final SWEIS includes a new volume IV with responses to individual comments and a discussion 
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final 
SWEIS Notice of Availability is published in the Federal Register. The Record of Decision will 
describe the rationale used for DOE's selection of an alternative or portions of the alternatives. 
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to 
describe any mitigation measures that DOE commits to in concert with its decision. 

I. DOE National Environmental Policy Act regulations (10 CFR 1021) previously required that an implementation 
plan be prepared; a regulation change (61 FR 64604) deleted this requirement. An implementation plan was prepared for 
this SWEIS. 
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For general information on DOE's National Environmental Policy Act (NEPA) process, contact: 

Carol Borgstrom, Director 
Office ofNEPA Policy and Assistance (EH-42) 

U.S. DOE, 1000 Independence Avenue, SW, Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in 
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternatives for 
the operation of LANL: (I) No Action, (2) Expanded Operations, (3) Reduced Operations, and (4) 
Greener. Expanded Operations is DOE's Preferred Alternative, with the exception that DOE would only 
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE would 
continue the historical mission support activities LANL has conducted at planned operational levels. In the 
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of the mission assignments from recent programmatic 
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels 
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the 
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation, 
basic science, materials science, and other non weapons areas, while minimizing weapons activities. Under 
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL. 
Analyses indicate little difference in the environmental impacts among alternatives. The primary 
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL 
employment changes, and electrical power demand. 

Public Comment and DOE Decision: The draft SWEIS was released to the public for review and comment 
on May 15, 1998. The comment period extended until July 15, 1998, although late comments were 
accepted to the extent practicable. All comments received were considered in preparation of the final 
SWEIS 1. DOE will utilize the analysis in this final SWEIS and prepare a Record of Decision on the level 
of continued operation of LANL. This decision will be no sooner than 30 days after the Notice of 
Availability of the final SWEIS is published in the Federal Register. 

l. Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right or 
left of the text. 
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Measurements and Conversions 

VOLUME II 
MEASUREMENTS AND CONVERSIONS 

The following information is provided to assist the reader in understanding certain concepts in this 
SWEIS. Definitions of technical terms can be found in volume I, chapter 10, Glossary. 

SCIENTIFIC NOTATION 

Scientific notation is used in this report to express very large or very small numbers. For example, the 
number 1 billion could be written as 1,000,000,000 or, using scientific notation, as 1 x 109. Translating 
from scientific notation to a more traditional number requires moving the decimal point either right 
(for a positive power of 10) or left (for a negative power of 10). If the value given is 2.0 x 103, move 
the decimal point three places (insert zeros if no numbers are given) to the right of its current location. 
The result would be 2,000. If the value given is 2.0 x w-5, move the decimal point five places to the 
left of its present location. The result would be 0.00002. An alternative way of expressing numbers, 
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use 
to scientific notation. For example, using the scientific notation for 1 x 109

, in exponential notation 
the 109 (10 to the power of 9) would be replaced by E+09. (For positive powers, sometimes the"+" 
sign is omitted, and so the example here could be expressed as E09.) If the value is given as 2.0 x w-5 

in scientific notation, then the equivalent exponential notation is 2.0E-05. 

UNITS OF MEASUREMENT 

The primary units of measurement used in this report are English units with metric equivalents 
enclosed in parentheses. 

Many metric measurements presented include prefixes that denote a multiplication factor that is 
applied to the base standard (e.g., 1 kilometer= 1,000 meters). The following list presents these metric 
prefixes: 

gig a 1,000,000,000 {109; E+09; one billion) 

mega 1,000,000 (106; E+06; one million) 

kilo 1,000 (103; E+03; one thousand) 

hecto 100 (102; E+02; one hundred) 

deka 10 (101; E+01; ten) 

unit 1 (10°; E+OO; one) 

deci 0.1 (10-\ E-01; one tenth) 

centi 0.01 (10-2; E-02; one hundredth) 

milli 0.001 (10-3; E-03; one thousandth) 
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mlCfO 

nano 

pi co 

0.000001 (lo-6; E-06; one millionth) 

0.000000001 (lo-9; E-09; one billionth) 

0.000000000001 (I0-12; E-12; one trillionth) 

DOE Order 5900.2A, Use of the Metric System of Measurement, prescribes the use of this system in 
DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion 
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure 
and corresponding symbols found throughout this report. 

RADIOACTIVITY UNIT 

Part of this report deals with levels of radioactivity that might be found in various environmental 
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as 
"activity" in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of 
substance present, and concentrations are generally expressed in terms of curies per unit of mass or 
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any 
radionuclide that decays at the rate of37 billion disintegrations per second. Disintegrations generally 
include emissions of alpha or beta particles, gamma radiation, or combinations of these. 

RADIATION DOSE UNITS 

The amount of ionizing radiation energy received by a living organism is expressed in terms of 
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent 
and reported numerically in units of rem (Table MC-4). Rem is a term that relates ionizing radiation 
and biological effect or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the 
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides 
discussed in this document and their half-lives is included in Table MC-5. 

CHEMICAL ELEMENTS 

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in 
TableMC-6. 
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Measurements and Conversions 

TABLE MC-1.-Conversion Table 

MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN 

ac 0.405 ha ha 2.47 ac 

Of ef -32)x 5/9 oc oc ec x 915) + 32 Of 

ft 0.305 m m 3.28 ft 

ft2 0.0929 m2 m2 10.76 ft2 

ft3 0.0283 m3 m3 35.3 ft3 

gal. 3.785 l l 0.264 gal. 

m. 2.54 em em 0.394 m. 

lb 0.454 kg kg 2.205 1b 

mCi!km2 l.O nCi/m2 nCi/m2 1.0 mCilkm2 

mi 1.61 km km 0.621 mt 

mi2 2.59 km2 km2 0.386 mi2 

milh 0.447 m/s m!s 2.237 milh 

nCi 0.001 pCi pCi 1,000 nCi 

oz 28.35 g g 0.0353 oz 

pCill w-9 !J.Cilml !J.Ci/ml 109 pCill 

pCi/m3 10-12 Ci/m3 Ci!m3 1012 pCi/m3 

pCi/m3 10-15 mCi/cm3 mCi/cm3 1015 pCi!m3 

ppb 0.001 ppm ppm 1,000 ppb 

ton 0.907 metric ton metric ton 1.102 ton 
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TABLE MC-2.-Names and Symbols for Units 
of Measure 

LENGTH 

SYMBOL NAME 

em centimeter (1 X 10·2 m) 

ft foot 

m. inch 

km kilometer (1 x l 03 m) 

m meter 

mi mile 

mm millimeter (1 X 10·3 m) 

fllil micrometer (1 x 10-6m) 

VOLUME 

SYMBOL NAME 
cm3 cubic centimeter 

f~ cubic foot 

gal. gallon 
. 3 m. cubic inch 

I liter 

m3 cubic meter 

mi milliliter (1 X I o-3 I) 

ppb parts per billion 

ppm parts per million 

yd3 cubic yard 

RATE 

SYMBOL NAME 

Ci/yr curies per year 

cm3/s cubic meters per second 

ft3/s cubic feet per second 

ft3/min cubic feet per minute 

gpm gallons per minute 

kg/yr kilograms per year 

kmlh kilometers per hour 

mg/1 milligrams per liter 

MGY million gallons per year 

MLY million liters per year 

m3/yr cubic meters per year 

milhormph miles per hour 

11Ci/l microcuries per liter 

pCi/l picocuries per liter 
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TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

NUMERICAL RELATIONSHIPS 

SYMBOL MEANING 

< less than 

s: less than or equal to 

> greater than 

~ greater than or equal to 

2cr two standard deviations 

TIME 

SYMBOL NAME 

d day 

h hour 

min minute 

nsec nanosecond 

s second 

yr year 

AREA 

SYMBOL NAME 

ac acre (640 per mi2) 

cm2 square centimeter 

ft2 square foot 

ha hectare (1 x 104 m2) 

. 2 m. square inch 

km2 square kilometer 

mi2 square mile 

MASS 

SYMBOL NAME 

g gram 

kg kilogram (1 x 103 g) 

mg milligram (1 X 10·3 g) 

j.lg microgram (I X 10"6 g) 

ng nanogram (1 X 10·9 g) 

lb pound 

ton metric ton (1 x 106 g) 

oz ounce 



TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

TEMPERATURE 

SYMBOL NAME 

oc degrees Celsius 

OF degrees Fahrenheit 

OK degrees Kelvin 

SOUND/NOISE 

SYMBOL NAME 

dB decibel 

dB A A-weighted decibel 

TABLE MC-3.-Names and Symbols for Units 
of Radioactivity 

RADIOACfiVITY 

SYMBOL NAME 

Ci cune 

cpm counts per minute 

mCi millicurie (I X 10"3 Ci) 

!!Ci microcurie (1 x 1 o-6 Ci) 

nCi nanocurie (1 x 10·9 Ci) 

pCi picocurie (I X 10"12 Ci) 

Measurements and Conversions 

TABLE MC-4.-Names and Symbols for Units 
of Radiation Dose 

RADIATION DOSE 

SYMBOL NAME 

mrad millirad (I x to·-' rad) 

mrem millirem (1 x 10"3 rem) 

R roentgen 

mR milliroentgen (1 x 10·3 R) 

1-LR microroentgen (1 X w-6 R) 
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TABLE MC-5.-Radionuclide Nomenclature 

SYMBOL RADIONUCLIDE HALF-LIFE SYMBOL RADIONUCLIDE HALF-LIFE 

Am-241 americium-241 432yr Pu-241 plutonium-241 14.4 yr 

H-3 tritium 12.26yr Pu-242 plutonium-242 3.8x 105 yr 

Mo-99 molybdenum-99 66hr Pu-244 plutonium-244 8.2 x 107 yr 

Pa-234 protactinium-234 6.7 hr Th-231 thorium-231 25.5 hr 

Pa-234m protactinium-234m 1.17 min Th-234 thorium-234 24.1 d 

Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4 x 105 yr 

Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7 x 108 yr 

Pu-239 plutonium-239 2.4 x I04 yr U-238 uranium-238 4.5 x 109 yr 

Pu-240 plutonium-240 6.5 x 103 yr 

TABLE MC-6.-Elemental and Chemical Constituent Nomenclature 

SYMBOL CONSTITUENT SYMBOL CONSTITUENT 

Ag silver Pa protactinium 

AI aluminum Pb lead 

Ar argon Pu plutonium 

B boron SF6 sulfur hexafluoride 

Be beryllium Si silicon 

co carbon monoxide so2 sulfur dioxide 

C02 carbon dioxide Ta tantalum 

Cu copper Th thorium 

F fluorine Ti titanium 

Fe iron u uranium 

Kr krypton v vanadium 

N nitrogen w tungsten 

Ni nickel Xe xenon 

No2- nitrite ion Zn zinc 

No3- nitrate ion 
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CMR Building 
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Expansion ofT A-54/Area G 
Low-Level Waste Disposal Area 

PART I 
EXPANSION OF TA-54/AREA GLOW-LEVEL WASTE 

DISPOSAL AREA 

1.1 ROLE OF THIS PROJECT

SPECIFIC SITING AND 

CONSTRUCTION ANALYSIS IN 

THE SITE-WIDE 

ENVIRONMENTAL IMPACT 

STATEMENT 

This Project-Specific Siting and Construction 
(PSSC) analysis addresses the proposed 
expansion of the Area G low-level radioactive 
waste (LLW)I disposal area in Technical Area 
(TA)-54. It examines the siting and 
construction alternatives specific to this project 
in greater detail than the description and 
analysis presented in volume I of the Los 
Alamos National Laboratory (LANL) Site
Wide Environmental Impact Statement 
(SWEIS). The preferred alternative from this 
PSSC analysis is then included as one of the 
activities within the Expanded Operations 
Alternative discussed in volume I. 

This arrangement of information and analysis 
allows the U.S. Department of Energy (DOE) to 
"zoom" in on aspects of this project that warrant 
more detailed description and analysis, while 
maintaining the clarity of volume I of the 
SWEIS. The siting and construction impacts of 
the Preferred Alternative described in this PSSC 
analysis are included along with the operational 
impacts described for the Expanded Operations 
Alternative in volume I to provide a complete 
understanding of the impacts of that alternative. 
Any differences in impacts that would be 
expected if a different PSSC alternative were 

1. . Waste that contains radioactivity but is not classified 
as ~1gh-level waste, transuranic waste, spent nuclear fuel, 
or II e(2) by -product material" as defmed by DOE Order 
5820.2A, Radioactive Waste Management. 

selected are discussed in chapter 5 of volume I 
(section 5.3). 

Waste volumes and strategies for managing the 
various waste streams are discussed in Waste 
Management Strategies for LANL (LANL 
1998a) and chapter 5 (sections 5.2.9.3, 5.3.9.3, 
5.4.9.3, and 5.5.9.3) of volume I, and are 
summarized in section 1.1.1.3. Operations 
within the existing Area G, including new 
disposal cell excavation, are discussed in the 
Description of Technical Areas and Facilities at 
LANL (LANL 1998b) and in chapter 2 (sections 
2.1.2.1 and 2.2.2.15) of the SWEIS, volume I. 

More information regarding the approaches for 
disposal of LANL' s wastes across the SWEIS 
alternatives (shipment off the site, storage on the 
site, and treatment) is presented in chapter 3 
(sections 3.1, 3.2, 3.3, and 3.4) of volume I. The 
SWEIS analyzes continued disposal ofLLW on 
the site within the Expanded Operations 
Alternative. The SWEIS also analyzes the LL W 
management strategy of storing the waste on the 
site for some short period and then shipping it 
off the site for disposal elsewhere, as part of the 
No Action, Reduced Operations, and Greener 
Alternatives. 

The environmental impacts of operating the 
LL W disposal area and of the post-closure 
period are included in chapter 5 of volume I. 
The volume of disposal cells excavated, 
emissions to air, worker doses, and certain other 
parameters associated with LL W disposal 
operations would depend on the volume of 
LL W to be disposed of and not on the disposal 
location. The consequences to members of the 
public (especially post-closure), however, 
would depend on location because distance 
from the LL W disposal operation to the public 
depends on the location selected, and the 
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magnitude of impacts decreases with distance. 
Post-closure impacts to the public are addressed 
for all alternative locations in chapter 5, section 
5.3.3.5, of volume I. 

In section 12, this PSSC analysis identifies 
alternative locations at LANL where the 
additional LL W disposal capacity could be 
developed. Section 1.2 also identifies 
alternative LL W management options not 
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analyzed in this PSSC analysis because they are 
completely analyzed as part of the SWEIS 
alternatives in volume I. Section 1.3 contains 
more detailed information about the 
environmental conditions at each of the 
alternative locations. Section 1.4 presents the 
environmental consequences of development at 
each location. The SWEIS, including this PSSC 
analysis, is intended to provide a complete 
National Environmental Policy Act of 1969 
(NEPA) analysis of impacts regarding the 
proposed expansion ofLL W disposal at LANL. 

1.1.1 Background 

DOE is considering the need to expand the 
LL W disposal area at LANL within the next 
10 years. This PSSC analysis describes the 
alternatives for that development within LANL 
and their environmental consequences. 

DOE and its predecessor agencies have 
operated LANL since 1943. Work at LANL 
produces LLW. Historically, DOE has disposed 
of this waste by burial in various designated. 
sites within LANL. LANL's only currently 
active solid LLW disposal area is in the Material 
Disposal Area (MDA) G(referred to as Area G) 
at TA-54, shown in Figure 11.1-1. TA-54 is 
located on Mesita del Buey, a narrow southeast
trending mesa about 2.5 miles (4 kilometers) 
long. Mesita del Buey is bordered by Canada 
del Buey on the north and Pajarito Canyon on 
the south. San Ildefonso Pueblo land is located 
to the northeast of TA-54. The boundary 
between DOE land at TA-54 and San Ildefonso 
Pueblo land lies along the south edge of the top 
of the next mesa to the northeast of Caiiada del 
Buey, an unnamed mesa south of Cedro 
Canyon. This boundary is about 650 feet 
(21 0 meters) northeast of the edge of Canada del 
Buey at Area G. 

Burial of LLW at TA-54, Area G, began in 
1957 after the U.S. Atomic Energy 
Commission, with the assistance of the United 
States Geological Survey (USGS), selected 
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Mesita del Buey as the disposal site for LANL's 
LLW. Area G was described in a historical 
report as one of the on-site land disposal 
facilities for radioactive wastes (Rogers 1977). 

The previous (1979) SWEIS identified all of 
Mesita del Buey as an area for handling 
operational solid waste, including radioactive 
waste (DOE 1979). The 1979 SWEIS states, 
"The radioactive disposal area in use is Area G, 
located on Mesita del Buey. The dedicated 
waste disposal area contains a total of about 
80 acres (32 hectares) of which approximately 
37 acres (15 hectares) has been in active use 
since 1958. Based upon current waste 
generation rates, this area should provide an 
additional15 or more years use. However, since 
the entire Mesita del Buey has been designated 
for the handling of operational solid waste, there 
will still be another 23 acres available for use 
beyond that time" (DOE 1979). 

The original LLW disposal area at Area G was 
expanded once to reach its current size of 
63 acres (25 hectares). This active area was 
referred to in the 1979 SWEIS as the "existing 
footprint." Waste management facilities at Area 
G include LL W disposal cells and shafts, a 
200-ton (180-metric ton) compactor for LLW, 
soil-covered asphalt pads containing stacks of 
waste drums, temporary tension domes used to 
store drums of transuranic (TRU) waste2 and 
low-level mixed waste3 (LLMW), and a 
monofill disposal cell (a disposal cell containing 
a single waste type) for asbestos that has 
radioactive contamination. 

A detailed description of the LLW streams and 
estimates of the volumes that might be produced 

2· TRU wastes contain a radionuclide with a half-life 
greater than 20 years and alpha activity of 100 nanocuries 
per gram (nCilg) or greater at the time of measurement, 
excluding naturally occurring and depleted uranium, 
spent nuclear fuel, and high-level waste. 
3· LLMW contains LL W, plus chemicals regulated as 
hazardous under the Resource Conservation and 
Recovery Act (RCRA) (42 United States Code [U.S.C.] 
§6901). 
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under each of the SWEIS alternatives is 
provided in Waste Management Strategies for 
LANL (LANL 1998a) and chapter 5 of the 
SWEIS, volume I. Descriptions of the 
techniques by which LL W disposal cells are 
constructed, filled, and closed are found in the 
Detailed Operating Procedure (DOP) 
54G-013, (LANL 1996a). This DOP 
incorporates recommendations made by USGS 
(cited in Rogers 1977 and in Purtymun et al. 
1980) and others (Koopman 1965) on disposal 
cell placement with regard to distances from 
canyon walls and bottoms. The Performance 
Assessment describes closure and post-closure 
requirements for the existing Area G (LANL 
1998£). 

1.1.1.1 History of Expansion Plans 
at Area G 

Given the limited area within the eXlstmg 
footprint at Area G, DOE and LANL waste 
management personnel have recognized for 
several years the need to consider additional 
areas at LANL that would be suitable for burial. 
ofLLW (LANL 1982). The part ofMesita del 
Buey immediately to the west of Area L 
(Figure 11.1.1-1) received the first and most 
thorough investigation because it is contiguous 
with the existing footprint and is within the area 
designated in 1957 for solid waste management 
operations. Expansion to AreaL was regarded 
as logical but not imminent at the time the 
previous SWEIS was issued (DOE 1979). 
Specific planning and siting for the next LL W 
disposal area began about 1989. 

1.1.1.2 History of NEPA Reviews 

On October 20, 1990, DOE directed that NEP A 
review of an expansion of existing Area G be 
prepared. By 1994, no draft was considered 
ready for preapproval public review, in part 
because of questions about the need, arising 
from uncertainties in decontamination and 
decommissioning and environmental 
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restoration (ER) waste volume projections. 
Several of the unresolved questions were 
discussed in a report prepared by a group named 
Our Common Ground (OCG 1993). (This was 
an unofficial group of LANL employees and 
members of the surrounding community that 
were asked by the LANL Director in 1993 to 
review the proposal for expansion of Area G.) 
In August 1994, the Advance Notice of Intent 
(NO I) to prepare a new SWEIS was published in 
the Federal Register (FR). Further 
development of disposal capacity outside the 
existing Area G footprint was specifically 
suggested for coverage in the new SWEIS. The 
NOI published in the FR on May 12, 1995 
(60 FR 25697), made the commitment to 
include the NEP A review for this proposal in the 
SWEIS. 

1.1.1.3 Low-Level Radioactive 
Waste Generation and 
Anticipated Disposal 
Requirements at LANL 

Operations at LANL will continue to generate 
LL W that requires disposal by DOE. Waste 
volumes during the 1 0-year SWEIS timeframe 
will increase significantly over volumes 
generated in recent years (1990 through 1994). 

This increase stems primarily from clean-up 
projects planned under the ER Project. The 
assumptions used here are that the volume of 
LL W would vary by the SWEIS alternative, that 
regardless of alternative at least some of the 
LLW generated would be disposed of in 
disposal cells (trenches)4 at Area G, and that the 
remaining LL W would need to be disposed of 
off site (except under the Expanded Operations 
Alternative, when on-site disposal capacity is 
expanded and all LL W is disposed of on site). 
The projected volumes of LANL's LLW by 
SWEIS alternative are summarized in 
Table 1.1.1.3-15. There is insufficient space 
within existing Area G to accommodate all 
LLW anticipated from LANL activities in the 
next I 0 years, regardless of alternative. 

4. LL W with high surface activity, tritium
contaminated LL W, and some other special wastes are 
disposed of in shafts drilled into tuff. There is sufficient 
space in the existing footprint to meet the I 0-year shaft 
disposal requirements. 
5· Volumes shown in tables in this document are 
presented in metric units (cubic meters) because this is the 
form used in volume I of the SWEIS, the Waste 
Management Programmatic Environmental Impact 
Statement (WM PElS) (DOE 1997), and other documents 
on this subject. Also, exponential notation is used; 103 

means "thousand." 

TABLE 1.1.1.3-1.-LANL's LLW Volume to be Disposed of in Next 10 Years, by SWEIS 
Alternative (1 tl cubic metersr 

LLW CATEGORY NO ACTION 
EXPANDED REDUCED 

OPERATIONS OPERATIONS 

LLW Generateda 95 117 84 

LLW to be Disposedb 88 112 78 

Currently Developed Area G 36 36 36 
Capacity 

Waste Volume Above Currently 52 76 42 
Developed Area G Capacityc 

a From volume I of the SWEIS, chapter 5 (sections 5.2.9.3, 5.3.9.3, 5.4.9.3, and 5.5.9.3). 
b Volume after compaction and other treatments. 

GREENER 

97 

90 

36 

54 

c Under the No Action, Reduced Operations, and Greener Alternatives, much of the waste volume would be shipped off the site for 
disposal. Under Expanded Operations, on-site disposal capacity would be expanded, and the waste would be disposed of on the 
site (volume I, chapter 3). 
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The volume ofLLW disposal space that can be 
developed within the existing Area G is 
uncertain because the best terrain has been used. 
The excavated but unfilled disposal cell volume 
is 34,000 cubic yards (26,000 cubic meters). 
The surface of the remaining area is sloped and 
the subsurface features are unknown. New 
disposal cell volume is estimated at 13,000 
cubic yards (10,000 cubic meters) but could be 
less. 

In addition, in the final Waste Management 
Programmatic Environmental Impact 
Statement (WM PElS) (DOE 1997), the 
Preferred Alternative for LLW designates 
LANL as one of six candidate sites from which 
DOE will choose two or three regional LL W 
disposal sites (DOE 1997t. The options under 
which LANL may receive off-site LL W and the 
projected volumes are shown in Table 1.1.1.3-2. 

6· In addition, the WM PElS Preferred Alternative for 
LLMW designates LANL as one of six candidate sites, 
from which DOE will choose two or three regional 
disposal sites. LANL does not currently dispose of such 
waste at Area G or elsewhere. IfLANL is chosen as a 
regional disposal site for LLMW, the site-specific 
impacts of such disposal would be addressed in further 
NEPA review, tiered from the WM PElS and this SWEIS. 

Expansion ofT A-54/Area G 
Low-Level Waste Disposal Area 

DOE's decisions within the context of the WM 
PElS are independent of the SWEIS but may, in 
and of themselves, force expansion of Area G. 
A reasonably foreseeable future and bounding 
case would be a combination of the WM PElS 
Preferred Alternative-Regionalized 
(Regionalized 3, 4, 5) with the Expanded 
Operations Alternative in LANL's SWEIS, 
whereby the 1 0-year shortfall of LL W disposal 
space at LANL would be about 125,000 cubic 
yards (96,000 cubic meters). Such a decision 
from the WM PElS would represent a 
substantial change in the approach to LL W 
disposal at LANL. This would be a long-term 
commitment (beyond the 10-year period 
addressed in the SWEIS) by DOE to utilize 
space at LANL as a regional LL W disposal site. 
(If LANL is chosen as a regional disposal site 
for LL W, the site-specific impacts of that 
decision would be addressed in further NEP A 
review tiered from the WM PElS and this 
SWEIS.) Alternatively, DOE could decide to 
ship all LANL's LLW to one of the other 
regional disposal sites. (As discussed above, 
shipment of LANL' s LL W for off-site disposal 
is analyzed in the No Action, Reduced 
Operations, and Greener Alternatives.) 

TABLE 1.1.1.3-2.-Bounding LLWVolumes to be Disposed atLANL, Including LLW Potentially 
Shipped to LANL Based on WM PElS over 10 Years (Iff cubic meters) 

PREFERRED 
CENTRALIZED 

WM PElS ALTERNATIVE REGIONALIZED 1, 2 ALTERNATIVE: 
REGIONALIZED 3, 4, 5'1 3,4 

Off-Site LL W Volume for Disposal at 
LANLb 

16 20 3 

LANL LLW to be Disposedc 112 112 112 

Maximum LL W Volume for Disposal at 128 132 115 
LANL 

Available Capacity in Area G 36 36 36 

Shortfall in Capacity at Area G 92 96 79 

a The Preferred Alternative for LLW disposal in WM PElS is regionalized, with LANL as a candidate for one of the two or three 
disposal sites for the complex. 

bFrom Appendix I, Table 1.3-4, WMPEIS (DOE 1997), adjusted to 10 years. 
c Maximum volume, Expanded Operations Alternative, from Table 1.1.1.3-I. 
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There are several sources of uncertainty in 
predictions about volume of the LL W to be 
disposed of at LANL over the next 10 years. 
One source of uncertainty is in predictions of 
waste to be generated at LANL under the four 
SWEIS alternatives. Although operations
related LL W volumes are reasonably 
predictable given the levels of operations, the 
volume of LL W to be produced by ER and 
decontamination and decommissioning 
activities is potentially very large but is tied to 
the level of funds allocated annually by DOE for 
the clean-up programs. The Waste Management 
Strategies for LANL LL W volume projections 
have been used here because they are bounding 
cases that include both operational and ERI 
decontamination and decommissioning LL W 
estimates (LANL 1998a). This waste volume 
estimating method responds to one of the issues 
raised in the report by Our Common Ground 
(OCG 1993). 

The volume of additional LL W disposal space 
needed over the next 10 years and into the future 
is not known at present. DOE's options to ship 
LL W from other locations for disposal at 
LANL, as developed in the WM PElS, 
introduce another uncertainty into the space 
needed for LL W disposal. 

This PSSC analysis presents various alternative 
locations at LANL that could be developed for 
LLW disposal. To preserve flexibility and as a 
bounding case for the next 10 years, this PSSC 
analysis assumes the LLW volume to be 
accommodated is that described for the SWEIS 
Expanded Operations Alternative 
(146,000 cubic yards [I12,000 cubic meters]) 
from the Waste Management Strategies for 
LANL and in chapter 5 (section 5.3.9.3) ofthe 
SWEIS, volume I, plus the maximum quantity 
of LL W proposed to be moved to LANL from 
other DOE locations over I 0 years 
(26,000 cubic yards [20,000 cubic meters]), as 
described in the WM PElS (DOE I997). The 
remaining 47,000 cubic yards (36,000 cubic 
meters) of disposal space in the ex1stmg 
footprint at Area G will be used prior to 
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expansion of on-site LL W disposal capacity. 
Over the next 10 years, DOE could need to 
develop additional disposal space at LANL for 
up to 125,000 cubic yards (96,000 cubic meters) 
of LLW (the greatest foreseeable disposal 
capacity shortfall, as reflected m 
Table I.I.I.3-2). 

1.2 ALTERNATIVES 

This section identifies alternative locations that 
DOE could develop as disposal cells (trenches) 
to dispose of LL W that would be generated at 
LANL over the next I 0 years, plus LLW that 
might be shipped to LANL for disposal from 
other DOE locations. This discussion is focused 
on construction and development of new LL W 
disposal areas. (Figures I.I.I-I and I.I.I.I-1 
illustrate the locations being considered.) 
Alternatives discussed include: 

• Develop Zone 4 at TA-54. 
• Develop Zone 6 at TA-54. 
• Develop the North Site at TA-54. 
• Develop an undisturbed site at another 

LANL TA. (TA--67 is used as an 
example.) 

• Develop both Zones 4 and 6 in step-wise 
fashion (the Preferred Alternative). 

Each of the five alternatives could provide more 
than enough space for potential LL W disposal 
needs (125,000 cubic yards [96,000 cubic 
meters]) for the next 10 years (Table I.I.1.3-2). 
The differences among alternatives follow from 
consequences of development at the different 
locations. The alternative of developing at an 
undisturbed location responds to one of the 
issues raised in the report by Our Common 
Ground (OCG 1993). 

Additional alternatives for LLW management 
are not analyzed in detail in this PSSC analysis 
because they are analyzed within the SWEIS 
itself. The typical No Action Alternative (i.e., to 
continue burying LL W within the existing 
footprint at Area G) is discussed in chapter 3 of 



volume I as a part of nonnal operations; its 
consequences are presented in chapter 5. This 
activity is common to all the SWEIS 
alternatives up to the point that on-site disposal 
ends (for the No Action, Reduced Operations, 
and Greener Alternatives). Shipping LLW off 
the site for disposal elsewhere is a part of the 
SWEIS No Action, Reduced Operations, and 
Greener Alternatives, but not the Expanded 
Operations Alternative. 

1.2.1 Develop Zone 4 at TA-54 

Under this alternative, DOE would develop 
Zone 4 within Area G, immediately west of the 
active disposal area as shown in 
Figure !.1.1.1-1, for the additional LLW 
disposal capacity. The Zone 4 area is about 
30 acres (12 hectares), but some of the area 
could not be developed for disposal cells 
because of groundwater monitoring wells and a 
utility easement. Two options will be discussed 
for developing Zone 4, the area north of the 
current road and the entire area, both north and 
south of the road. Developingjust the area north 
of the road would avoid archaeological sites. 
Although the area to the south of the road is 
larger, it would be impractical to develop just 
that area because of the archaeological sites 
located there. 

1.2.1.1 Location Description 

Zone 4 is located on Mesita del Buey, within 
TA-54 (Figures 1.1.1-1 and 1.1.1.1-1). The 
upper portion ofMesita del Buey is of Bandelier 
Tuff. The Bandelier Tuff is composed primarily 
of volcanic ash. The tuff is a good material in 
which to dispose of LL W because it forms a 
natural barrier to fluid migration, primarily 
because of its generally low hydraulic 
conductivity (Purtymun and Kennedy 1971 and 
Rogers 1995). No geologic faults have been 
identified atMesita del Buey. 

Zone 4, an area of slightly less than 30 acres 
(12 hectares), runs westward from the existing 

Expansion ofT A-54/Area G 
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footprint of Area G to Area L, where chemical 
wastes are managed. This area is fenced, and 
access is controlled by the gate at the 
westernmost end of the waste management area. 
The paved Mesita del Buey Road runs the length 
of the mesa into the developed area. The area is 
level and covered with second-growth pinyon7 

and juniper and an understory of shrubs and 
grasses. Zone 4 is within the foraging area of a 
peregrine falcon nest site, a site that has been 
unoccupied in recent years. 

There are some constraints on developing LL W 
disposal space in Zone 4. Because Area L was 
once used for chemical waste disposal, there is 
a volatile organic compound (VOC) plume in 
the subsurface. LANL set aside monitoring 
exclusion zones on either side of Zone 4 to track 
the movement of the VOC plume. At the 
western edge of Zone 4, the monitoring zone is 
about 3 acres {1.2 hectares), and the eastern 
monitoring zone is about 1 acre (0.4 hectares). 
These features are shown in Figure 1.1.1.1-1. 
The VOC plume is being monitored and has not 
moved appreciably in about 5 years. It extends 
in the pore gas space about 500 feet 
(150 meters) eastward into Zone 4 
(LANL 1994). The organic compound of 
maximum concentration is 1, 1, !
trichloroethane (TCE), at 5,540 parts per 
million (ppm), as detected in 1997 
(LANL 1998e ). The identity and 
concentrations of VOCs are listed in appendix 
I.B. A study of the human health risk posed by 
this plume will be performed under the ER 
Project at LANL during the 1997 to 1999 
timeframe. Until the results are known, 
excavations will not be made in these exclusion 
zones. If disposal cells were to be excavated, 
administrative controls such as monitoring the 
air in the breathing area and supplying workers 
with respiratory protection could protect worker 
health. 

7· A cross-reference between the common and 
scientific names of the plants and animals noted in the text 
is found in appendix I.A. 
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Very small but measurable amounts of VOCs 
are being released into the atmosphere as a 
consequence of the VOC plume. Any effects 
that these emissions are having on fossorial 
(digging) animals as well as other area plants 
and animals are being assessed through 
ecological risk assessments. 

An easement for the proposed Public Service 
Company of New Mexico (PNM) Ojo 
(Transmission) Line Extension (OLE) passes 
through this end of Zone 4; but, plans to 
construct the OLE have been suspended 
indefinitely. The need for additional electrical 
power at LANL has not been resolved yet. This 
easement area would be avoided until the 
electrical supply issue is settled. 

Nine cultural resources, remains of prehistoric 
Native American habitation, have been 
identified within Zone 4. All except one is south 
of Mesita del Buey Road. The exception is 
located north of the road but within the ER 
monitoring zone. The site would not be 
excavated because this monitoring zone would 
not be disturbed. As discussed further in section 
13.6, an archeological data recovery plan has 
been approved by the New Mexico State 
Historic Preservation Office(r) (SHPO) for the 
sites in Zone 4 that are eligible for the National 
Register of Historic Places (NRHP). At Zone 4, 
the boundary of San lldefonso Pueblo is 
1,300 feet (400 meters) northeast of the north 
edge of the top of Mesita del Buey 
(Figure I.l.l.l-1). The traditional cultural 
property (TCP) study conducted for the SWEIS 
did not identify any TCPs in this area. 

1.2.1.2 Development 

If this alternative were implemented, a radiation 
control and monitoring zone would be placed 
adjacent to an active disposal cell so that waste 
disposal crews could be monitored as they 
prepared to leave the area. A decontamination 
facility, probably an impervious wash pad 
capable of accommodating a truck, would be 
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added if needed. Decontamination water would 
be collected and transferred to the Radioactive 
Liquid Waste Treatment Facility (RLWTF) at 
TA-50. These facilities would be connected to 
the existing utility lines. In addition, an air 
monitoring network would be installed. The 
existing waste management support facilities 
and infrastructure within the existing footprint 
area would continue to be used. No new roads 
or utilities would be required. The trees in the 
area, mainly pinyon and juniper, would be 
removed and the wood would be chipped and 
burned or used as mulch on the site (as 
discussed in section 14.1.2). 

DOE has identified two options for developing 
LLW disposal areas within Zone 4. Just the area 
to the north of Mesita del Buey Road could be 
developed, or the areas on both the north and 
south sides of the road could be developed 
together. Several archaeological sites would 
have to be excavated in order to proceed with 
development south of the road. If additional 
disposal area was limited to the north side of the 
road, avoiding the monitoring zones, no 
archeological sites need be excavated, and the 
VOC monitoring apparatus would not be 
disturbed. Engineering and administrative 
controls could be put in place to mitigate the 
potential for radiological contamination of 
archeological sites to the south of the road. 

If the area on the both sides ofMesita del Buey 
Road were developed, the eight archaeological 
sites to the south of the road would be affected. 
Excavating waste disposal cells among 
unexcavated archaeological sites is not feasible 
for several reasons. Fencing around the surface 
features would reduce but not prevent the 
chance of their being run over by heavy 
excavation equipment and waste delivery 
trucks. The extent of a site cannot be accurately 
detennined from remaining surface features 
alone, and the equipment used to excavate 
disposal cells (back hoe and front-end loader) 
could destroy subsurface features. Avoiding 
archaeological sites would greatly reduce the 
potential disposal volume per acre, thus 



expanding the number of acres needed for a 
dedicated LL W disposal area. Finally, there are 
concerns about the possibility of contamination 
migrating into the archaeological sites from 
buried radioactive wastes. 

The areas that would be disturbed are 
summarized in Table 12.1.2-1. The estimate of 
usable acreage takes into account the 
requirement for disposal cells to be 50 feet 
(15 meters) from the competent canyon wall 
(Rogers 1977 and Purtymun et al. 1980), 
avoiding the VOC plume, monitoring areas, and 
the OLE easement. The long-term impacts of 
disposal at this location were assessed in the 

I Area G Performance Assessment 
(LANL 1998f) and are discussed further in 
volume I (section 5.3.3.5). 

1.2.2 Develop Zone 6 at TA-54 

Under this alternative, DOE would develop the 
area ofMesita del Buey that lies within TA-54 
immediately to the west of Area L (Zone 5) and 
extends to Area J for the additional LL W 
disposal capacity. This area, referred to as Zone 
6, is slightly less than 40 acres (16 hectares). 
The location is shown in Figure 11.1.1-1. The 
location is not fenced, but access by road is 
controlled by the same gate referred to in section 
12.1.1. 

1.2.2.1 

Expansion ofT A-54/Area G 
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Location Description 

The soil and underlying tuff at Zone 6 are the 
same as those described for Zone 4 in section 
1.2.1.1. 

The area is level and covered with second
growth pinyon and juniper and an understory of 
shrubs and grasses. The mesa top is quite 
narrow in part of this location, and Mesita del 
Buey Road runs down the middle of the mesa. 
These features would make about half the 
sutface area difficult and inefficient to develop 
as disposal cells. Zone 6 is also within the 
foraging area of the peregrine falcon nest site 
noted in section I.2.1.1. Monitoring data 
indicate the presence of no ER locations. There 
are seven archaeological sites within Zone 6 that 
could be affected. Prior to developing this area, 
a recovery plan would be prepared, and the 
SHPO would be consulted. At Zone 6, the 
boundary of San Ildefonso Pueblo lies about 
1,600 feet (500 meters) northeast of the north 
edge of the top of Mesita del Buey 
(Figure 11.1.1-1). The TCP study conducted 
for the SWEIS did not result in the identification 
of specific TCPs in Zone 6. 

1.2.2.2 Development 

If this alternative were implemented, the same 
steps would be implemented as those discussed 
in section 1.2.1.2. No new roads or utilities 

TABLE 1.2.1.2-1.-Low-Level Waste Disposal Areas Within Zone 4 of TA-54 

APPROXIMATE APPROXIMATE 
OPTION AREA WASTE VOLUME 

DISTURBED (103 m3)a 

Option l -Designate approximately 7 acres (3 hectares) west of 7 acres (3 hectares) 260 
the existing footprint and east of the existing ER monitoring area 
as an MDA, north of the Mesita del Buey access road only. 

Option 2- Designate approximately 30 acres (12 hectares) west of 24 acres (10 hectares) 800 
the existing footprint and east of the existing ER monitoring zone 
as an MDA, both sides of Mesita del Buey access road. 

a Waste capacity value calculated assuming disposal cell depth of 65 feet (20 meters) and a 40 percent fill efficiency. 
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would be required, but the present road could be 
relocated nearer to the canyon rim to free more 
contiguous space for disposal cell development. 
Here, fencing would not be placed around the 
entire zone; only the disposal cells being 
excavated and filled with LL W would be 
fenced. This fencing would prevent people and 
medium- to large-sized animals from entering 
open disposal cells. Fencing would be removed 
after the disposal cells are closed. 

The trees in the mesa-top area, mainly pinyon 
and juniper, would be removed as necessary and 
managed as discussed in section !.2.1.2. 

Zone 6 presents some constraints on efficient 
development because much of the area is 
located along a narrow part of the mesa. In the 
narrow area, it would be difficult to site disposal 
cells with the required 50 feet (15 meters) set 
back from the mesa edges and still avoid Mesita 
del Buey Road. Most of the disposal cells 
would be placed in the wider area at the west 
end of Zone 6. The area that could be disturbed 
and potential waste volume are shown in 
Table !.2.2.2-1. 

While this site was not specifically analyzed 
regarding the long-term impacts of waste 
disposal at this location, the site characteristics 
at Zone 6 are essentially identical to those 
analyzed in the Area G Performance 
Assessment (LANL 1998t). Thus, the results of 

TABLE 1.2.2.2-1.-U W Disposal Area 
Within Zone 6 ofTA-54 

APPRO X. APPRO X. WASTE 
OPTION AREA VOLUME 

DISTURBED (103 m~ 

Designate 17 acres 550 
40 acres (7 hectares) 
(16 hectares) 
Immediately 
West of AreaL 
asanMDA 

Waste capacity value calculated assuming disposal cell 
depth of 65 feet (20 meters) and a 40 percent fill efficiency. 
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the Performance Assessment (discussed further 
in volume I, chapter 5, section 5.3.3.5) are 
considered to be applicable to this location 
(Newell 1998). 

1.2.3 Develop the North Site, 
TA-54 

Under this alternative, DOE would develop the 
northern finger of Mesita del Buey that lies 
within TA-54 immediately to the north of 
Zones 6 and Area J for the additional LLW 
disposal capacity. The area is shown in 
Figure I.l.l.l-1. The mesa top in this area is 
undeveloped and relatively undisturbed. A 
115-kilovolt electrical power line and an 
unimproved road run down its length. The 
location is not fenced, and access is not 
controlled. This area will be referred to in this 
document as the North Site, TA-54. The total 
area is about 63 acres (25 hectares), but not all 
is developable for disposal cells. 

1.2.3.1 Location Description 

The soil and underlying tuff at the North Site are 
the same as those described for Zone 4 in 
section !.2.1.1. 

The mesa top at the North Site has an area 
suitable for disposal cell development of about 
49 acres (20 hectares). The area is very similar 
to Zones 4 and 6, described in sections 12.1.1 
and 1.2.2.1. At the North Site, the boundary of 
San lldefonso Pueblo is about 300 feet 
(90 meters) northeast of the north edge of the 
top ofMesita del Buey (Figure 1.1.1.1-1). The 
TCP study conducted for the SWEIS did not 
result in the identification of specific TCPs at 
the North Site. 

Four archaeological sites are known to be 
present within the North Site, but the area has 
not been as rigorously sutveyed as has the rest 
of Mesita del Buey. Additional sites may be 
present. Prior to developing this area, a 
recovery plan would be prepared and the SHPO 



would be consulted. No ER locations have been 
identified. 

1.2.3.2 Development 

If this alternative were implemented, the 
development would be the same as presented for 
Zone 6 (section 12.2.2), except that the unpaved 
road down the mesa would be upgraded by 
topping it with asphalt. The support structures 
at Area G would continue to be used as the 
management center. However, due to the 
distance from the developed part of Mesita del 
Buey, some utility lines, including a 
11 0/220-volt electrical line and telephone lines, 
may be installed aboveground. A 
decontamination facility, probably an 
impervious wash pad capable of 
accommodating a truck, could be added if 
needed. Decontamination water would be 
collected and transferred to the RL WTF by tank 
truck or through the existing pipeline from Area 
G. Here, fencing would not be placed around 
the entire zone; only the disposal cells being 
excavated and filled with LLW would be 
fenced. This fencing would prevent people and 
animals from entering open disposal cells. 
Fencing would be removed after the cells are 
closed. 

The trees in the mesa top area, mainly pinyon 
and juniper, would be removed as needed and 
managed as discussed in section 12.1.2. 

The North Site may present some constraints on 
efficient development. A liS-kilovolt utility 
line runs the length of the mesa. Current 
practice precludes disposal cell construction 
under electrical lines for safety reasons. The 
electrical line could be relocated toward the 
edge of the mesa to maximize disposal space. In 
addition, the USGS specification is that the 
bottom of the disposal cell be a minimum of 
10 feet (3 meters) above the adjacent canyon 
bottom; this limits the allowable depth of the 
disposal cells and requires longer or wider 
disposal cells to accommodate a given volume 
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of waste. The acreage disturbed under this 
alternative takes this constraint into account. 

While this site was not specifically analyzed 
regarding the long-term impacts of waste 
disposal at this location, the site characteristics 
at the North Site are essentially identical to 
those analyzed in the Area G Performance 
Assessment (LANL 1998t). Thus, the results of 
the Performance Assessment (discussed further 
in volume I, chapter 5, section 5.3.3.5) are 
considered to be applicable to this location 
(Newell 1998). 

The potential area disturbed and approximate 
waste volume are summarized in 
Table 1.2.3 .2-1. 

1.2.4 Develop New Disposal Site at 
Another LANL Technical 
Area (TA-()7) 

Under this alternative, DOE would establish a 
new LL W disposal facility at another 
unspecified location at LANL. The new area is 
assumed to be an undeveloped, undisturbed 
mesa, not adjacent to the existing LLW disposal 
area. This alternative would require that the 
existing facilities at Area G be duplicated in 

TABLE 1.2.3.2-1.-Low-Level Waste 
Disposal Area Within the North Site of 

TA-54 

APPRO X. 
APPRO X. 

OPTION ACREAGE 
WASTE 

VOLUME 
DISTURBED 

(lol m3) 

Designate 63 acres 49acres 1,600 
(25 hectares) (20 hectares) 
lmtnediately North of 
Zone 6 and Area J as 
anMDA 

Waste capacity value calculated assuming disposal cell 
depth of65 feet (20 meters) or 10 feet above the adjacent 
canyon bottom (whichever is less) and a 40 percent fill 
efficiency. 
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another location at LANL. A good deal of 
information is known about Pajarito Mesa 
within TA-67 because this area was evaluated 
as a possible location for a mixed waste disposal 
facility, a proposal subsequently canceled. This 
location was chosen as an example of 
requirements for developing undeveloped 
mesas within LANL for LLW disposal. Other 
undeveloped mesa-top locations would present 
similar but not necessarily identical 
requirements for development (i.e., not all mesa 
tops are within potential habitat of threatened 
and endangered [T&E] species or possible 
existence of a fault, but virtually all contain 
archaeological sites). 

1.2.4.1 Location Description 

The representative undeveloped location 
selected is TA-67 on Pajarito Mesa because it is 
the best characterized area on an undeveloped 
mesa. This location is shown in Figures 1.1.1-1 
and 12.4.1-1. 

The upper portion of Pajarito Mesa is also of 
Bandelier Tuff, the properties of which are 
described in section 12.1.1. Beneath TA-67, 
the tuff is a 295-foot (90-meter) thick bed of 
Bandelier Tuff (Broxton and Chipera 1994}. 
The underlying layer is also of older 
sedimentary deposits and basalt flows. The 
Rendija Canyon fault may underlie the western 
portion of TA-67. (See chapter 4, section 
4.2.2.2, Figure 4.2.2.2-1}. 

TA-67 is an undeveloped area of slightly less 
than 72 acres (29 hectares) atop Pajarito Mesa. 
To the north of the mesa lies Pajarito Canyon; to 
the south is Threemile Canyon. The mesa top is 
level and covered with ponderosa pine, pinyon, 
and juniper with an understory of shrubs and 
grasses. The site is within the buffer zone of a 
high explosives (HE) research and development 
area. It is also within the blast circles for active 
HE firing sites at TA-15 and TA-40 (LANL 
1991). The blast circle defines an area wherein 
fragments from tests may fall and from which 
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humans are excluded during tests. Access to 
TA-67 at present is via WestJemezRoad (State 
Route 501) and then through a security gate via 
Anchor Ranch Road and east on R-Site Road. 

TA-67 is within one-quarter mile of potential 
nesting habitat for the Mexican spotted owl, and 
is within potential roosting and foraging habitat 
for that species. 

There are 11 cultural resources within TA-67 
that might be affected by development of the 
site (LANL 1998c}. The TCP study conducted 
for the SWEIS did not identify any specific 
TCPs in the area. The boundary of San 
lldefonso Pueblo is about 1.5 miles 
(2.4 kilometers) east ofTA-67 (Figure 1.1.1-1). 

1.2.4.2 Development 

If this alternative were implemented, a set of 
waste management support facilities and 
infrastructure similar to that in the existing 
footprint area would be constructed and 
installed at T A-67, including office structures, . 
personnel showers, equipment and supply 
storage lockers, control rooms, personnel 
monitoring stations, and the surface 
decontamination wash pad and structures. It 
would not be efficient to continue to use the 
support facilities at Area G because of the 
distance. Decontamination water would be 
collected in a tank and moved by tank truck to 
the RLWTF. Another 200-ton (180-metric ton) 
compactor may be installed, or the existing unit 
might be relocated. The infrastructure 
(consisting of roads, utility lines, and air 
monitoring network) would have to be installed. 
An access control gate and some fencing would 
be installed. The access road would require 
either a bridge over Threemile Canyon or an 
access road around the west end of the canyon. 
The installation in the existing footprint would 
remain active while the new location was being 
developed. 
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The trees in the mesa-top area, ponderosa pines, 
pinyons, and juniper, would be removed and 
managed as discussed in section 1.2.1.2. The 
surface contour would be changed as needed to 
control runoff and protect the wetland north of 
the mesa. A data recovery plan would be 
developed, archaeological sites would be 
excavated as necessary, and data would be 
recovered, as discussed in sections 1.3.6 and 
14.4.5. 

Fencing would not be placed around the entire 
zone; only the disposal cells being excavated 
and filled with LL W would be fenced. This 
fencing would prevent people and animals from 
entering open cells. Fencing would be removed 
after the disposal cells are closed. 

About 50 acres (24 hectares) is assumed for 
waste disposal cells, while the remainder of the 
area disturbed would be for roads and other 
infrastructure development. The potential area 
disturbed and waste volume are summarized in 
Table 1.2.4.2-1. 

While this site was not specifically analyzed 
regarding the long-tenn impacts of waste 
disposal at this location, the site characteristics 
atTA-67 (and many other mesa tops in the area) 
are sufficiently similar to those analyzed in the 
Area G Performance Assessment (LANL 
1998f) in that the Perfonnance Assessment 
results (discussed in volume I, chapter 5, 

TABLE 1.2.4.2-1.-UW Disposal Area 
Within TA-67 

APPRO X. 
APPRO X. 

OPTION ACREAGE 
WASTE 

DISTURBED 
VOLUME 
(tol m~ 

Designate 72 acres 50 acres 1,600 
(29 hectares) at (20 hectares) 
TA~7 on Pajarito 
Mesa as an MDA 

Waste capac1ty value calculated assuming disposal cell 
depth of 65 feet (20 meters) and a 40 percent fill 
efficiency. 
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section 5.3.3.5) are considered applicable to 
other mesa-top locations, such as TA-67 
(Newell 1998). It is important to note that the 
possible existence of a fault beneath part of the 
TA-Q7 site introduces additional issues that do 
not exist at TA-54. 

1.2.5 Preferred Alternative
Develop Zones 4 and 6 at 
TA-54 

The Preferred Alternative is to develop both 
Zones 4 and 6, proceeding westward in a step
by-step fashion from the existing footprint of 
Area G. The majority of the area on top of 
Mesita del Buey (excluding the North Site) 
would effectively be designated for LL W 
management and disposal. The Preferred 
Alternative is shown in Figure 12.5-l. 

This alternative has been designated as 
preferred because it offers DOE several 
advantages. Because LL W disposal areas 
require long-term institutional control and LL W 
has been disposed of at both ends ofMesita del 
Buey {Area H and Area G, shown in 
Figure 1.2.5-1), it would be more efficient to 
control the mesa top as one contiguous disposal 
area, continuing west from the existing Area G. 
Zones 4 and 6 on Mesita del Buey are not 
currently occupied or used by any T&E species. 
The space set aside might suffice for as long as 
130 years. Setting aside an area that is more 
than adequate for the LL W disposal needs 
forecasted for 10 years gives DOE flexibility in 
case the needs have been underestimated. 
Finally, setting aside this entire area preserves 
DOE's flexibility to continue to disposeofLLW 
(north of the road in Zone 4) while addressing 
the issues of the archaeological sites in the 
remaining part of Zones 4 and 6. 

Disposal cells would be excavated as needed. 
The development would ultimately be 
equivalent to the sum of that described 
individually for all of Zone 4 (section 12.1.2) 
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and Zone 6 (section 12.2.2) added together, and 
as shown in Table 12.5-1. 

1.3 AFFECTED ENVIRONMENT 

This section does not repeat information that is 
presented in volume I of the SWEIS; it focuses 
on alternative-specific information that is 
needed to illuminate the differences in 
alternatives. Table 13-1 identifies the 
environmental resources common to this PSSC 
analysis and volume I of the SWEIS, along with 
their location in volume I and in this PSSC 
analysis. Table 1.3-2 identifies environmental 
resources that are not discussed in this PSSC 
analysis, provides information about why they 
are not discussed further here, and identifies the 
locations of discussions in volume I of the 
SWEIS. Zones 4 and 6 and the North Site are on 
the top of the Mesita del Buey area at TA-54. 
The environmental conditions for the whole 
mesa top are described as a unit (as Mesita del 
Buey). TA-67, on Pajarito Mesa, is described 
separately. 

1.3.1 Land Resources 

Distances and directions from the residential 
areas, the San Ildefonso Pueblo boundary, and 

TABLE 1.2.5-1.-LLW Disposal Area Within 
the Prefe"ed Alternative, 

Zones4and6 

APPRO X. 
APPRO X. 

OPTION ACREAGE WASTE 
VOLUME 

DISTURBED 
(103 m~ 

Designate Zones 4 41 acres 1,350 
and 6 on Mesita del (17 hectares) 
Buey, 70 acres 
(28 hectares) 

Waste capacity value calculated assuming disposal cell 
depth of 65 feet (20 meters) and a 40 percent fill efficiency. 

For Zone 4, option 2 (develop both north and south of the 
access road) is assumed. 
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the Bandelier National Monument (BNM) 
boundary to the alternative locations are shown 
in Tablel.3.1-l. The distances to these 
resources from existing Area G are included for 
comparison. Although the distances are shown 
to the nearest San Ildefonso Pueblo boundary, 
this is not the distance to a residential area at San 
Ildefonso. The mesa top on San Ildefonso 
Pueblo land nearest the DOE boundary may be 
used for other intermittent purposes, but no 
dwellings are located there. The nearest human 
habitations on pueblo land are at Totavi, some 
3.6 miles (5.8 kilometers) northeast of Area G, 
and Otowi, which is farther away. 

1.3.1.1 Land Use 

TA-54 is a designated waste management and 
disposal area and is not accessible to the general 
public. In contrast, TA-67land is designated as 
an explosives test or storage area that is 
currently used as a safety buffer zone for nearby 
LANL explosives testing operations; LANL 
workers are excluded from TA-67 during tests. 

1.3.1.2 Visual Resources 

From Pajarito Road, motorists can see only the 
sides of support facilities and storage domes of 
the existing footprint of Area G on the edge of 
the mesa above, to the north of the road. The 
areas next to the structures at Area G are 
predominately grass-covered expanses (at 
closed disposal sites) surrounded by 
undeveloped areas that are forested with native 
shrubs and small trees. Mesita del Buey is not 
visible from the BNM Visitors' Center or 
developed campgrounds. It is visible from the 
nearest San Ildefonso Pueblo boundary, 
although not from the dwellings at Totavi and 
Otowi. 

The easternmost end of TA-67 is visible from 
Pajarito Road but not from the BNM Visitors' 
Center, developed campgrounds, or San 
Ildefonso Pueblo land. The TA-67 area 
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TABLE 1.3-1.-Potential Environmental Resource Issues Addressed in Volume I and This PSSC 

ENVIRONMENTAL RESOURCE LOCATIONS OF DISCUSSIONS 

Land Use Volume I, section 4.1.1 and PSSC Analysis, section I.3.l.l 

Visual Resources Volume I, section 4.1.2 and PSSC Analysis, section !.3.1.2 

Noise Volume I, section 4.1.3 and PSSC Analysis, section 1.3.1.3 

Air Quality Volume I, section 4.4 and PSSC Analysis, section I.3.2 

Ecological Resources Volume I, section 4.5 and PSSC Analysis, section 1.3.3 

Threatened and Endangered Species Volume I, section 4.5 and PSSC Analysis, sectionl.3.3.2 

Human Health Volume I, section 4.6 and PSSC Analysis, section 1.3.4 

Environmental Justice Volume I, section 4.7 and PSSC Analysis, section 1.3.5 

Cultural Resources Volume I, section 4.8 and PSSC Analysis, section I.3.6 

Waste Management Volume I, section 4.9 and PSSC Analysis, section 1.3.7 

Environmental Restoration Volume I, section 2.1.2.5 and PSSC Analysis, section I.3.8 

Traffic Volume I, section 4.10 and PSSC Analysis, section !.3.9 

TABLE 1.3-2.-Potentia/ Environmental Resource Issues Addressed Only in Volume I 
oftheSWEIS 

ENVIRONMENTAL 
REASON NOT ADDRESSED IN THIS PSSC 

LOCATION OF 
RESOURCE DISCUSSION 

Parks, Forests, Consetvation Public access not permitted in any of the areas under Volume I, section 4.1.1 
Areas, Areas of Recreational, consideration due to their present designated uses. 
Ecological, or Aesthetic 
Importance 

Geology and Soils Alternatives would involve the same types of surface Volume I, section 4.3 
soils and the same underlying Bandelier Tuff (Purtymun 
and Kennedy 1971, Nyhan et al. 1978, and Broxton and 

Chipera 1994 ). 

Water Resources None ofthe alternatives would affect water resources. Volume I, section 4.4 
Any modifications to runoff patterns would be minor 
relocations. Surface water conditions are described in 

Reneau 1994, Banar 1996, and LANL 1996b. 

Wetlands No wetlands present on mesa tops at TA-54 or TA-Q7 or Volume I, section 4.5 
in other locations that could be affected by any of the 

PSSC alternatives. 

Socioeconomics The labor required to implement any of the alternatives is Volume I, section 4. 7 
very small and well within the capacity of the local labor 

market. 
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TABLE 1.3.1-l.-Distances to Residential Areas, Bandelier National Monument, and 
San Rdefonso Pueblo Boundaries from Each Alternative Location 

FROM 
ROYAL FROM LOS 

FROM FROM SAN 
ALTERNATIVE FROMWIUTE BANDELIER U..DEFONSO 

CREST ALAMOS 
LOCATION ROCK NATIONAL PUEBLO 

TRAIT..ER TOWNSITE 
PARK 

MONUMENT BOUNDARy& 

Zone4 3.7 mi (5.9 km) 1.3 mi (2.1 km) 3.9 mi (6.2 km) 3.0 mi (4.8km) 0.25 mi (0.4 km) 

Zone6 3.0 mi (4.8 km) 2.1 mi (3.4 km) 3.1 mi (5.0 km) 3.2 mi (5.1 km) 0.3 mi (0.5 km) 

North Site, TA 54 2.9 mi (4.6 km) 2.1 mi (3.4 km) 3.0 mi (4.8 km) 3.2 mi (5.1 km) 0.05 mi (0.1 km) 

TA--67 1.5 mi (2.4 km) 5.2 mi (8.3 km) 2.0 mi (3.2 km) 2.0 mi (3.2 km) 1.5 mi (2.4 km) 

Area G Existing 1.6 mi (2.5 km) 1.0 mi (1.6 km) 4.2 mi (6.7 km) 3.2 mi (5.1 km) 0.13 mi (0.2 km) 
Footprint 

a . . 
Distance to human habitatiOn on the Pueblo lands at Tot.av1 IS 3.6 miles (mi) (5.8 kilometers [km)). Otowi is farther away . 

presents a forested appearance with tall native 
trees. 

1.3.1.3 Noise 

Operations at TA-54 contribute to the overall 
background noise level generated by LANL 
activities primarily through the traffic into and 
away from the facilities located within theTA 
and from heavy machinery and equipment used 
to excavate the disposal cells and shafts and 
move waste containers. Actual operational 
noise heard outside of structures is mostly 
limited to the immediate vicinity of the activity; 
most of these noises are due to the routine 
movement of equipment and waste containers 
into and around the facilities. No measurements 
of environmental noise have been conducted 
within the TA-54 area; but the level of noise 
present there is fairly representative of other 
industrially developed sites around LANL. 

TA-67 is undeveloped land covered with native 
vegetation. It is forested with native trees and 
contributes little to the overall background noise 
atLANL. 
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1.3.2 Air Quality 

LANL maintains five meteorological towers 
around LANL, including one on Pajarito Road 
below the mesa-top location ofT A-55 and Area 
G and one at TA-6 near TA-67 (LANL 1998b ). 
These towers are instrumented to record 
temperature, relative humidity, wind direction, 
and wind velocity at 15-minute intervals. 
Statistics of wind measured 36 feet (11 meters) 
above ground level indicate that the prevailing 
daytime wind at TA-54 is from the southeast. 
At TA-6, the prevailing daytime wind is from 
the south. 

On-site and off-site air monitoring stations 
collect samples from which the radionuclides in 
routine emissions and resuspended dust are 
analyzed. Eight such sampling stations are 
located around the developed footprint of Area 
G. LANL's annual surveillance reports 
document tritium, plutonium, uranium, and 
americium emissions in comparison with the 
DOE allowable concentration guides. These 
reports also contain a more thorough description 
of monitoring activities (LANL 1996b ). 

There are no monitoring stations in or bordering 
Zone 4,Zone 6, the North Site, or TA-67. Thus, 
there is no radioactive air quality information 
specific to any of the potential expansion areas. 



The monitoring station nearest to these areas on 
Mesita del Buey, Station 36, is located at the 
west end of the developed footprint of Area G, 
just east of the monitoring exclusion area that 
separates the zone from the developed footprint 
of Area G (LANL 1996b). The air monitoring 
stations nearest to the TA-67 site are stations 76 
and 78, approximately 5,000 feet 
(1.6 kilometers) to the east-southeast (LANL 
1996b). 

1.3.3 Ecological Resources 

1.3.3.1 Flora and Fauna 

Mesita del Buey 

Most ofMesita del Buey, particularly Area G, is 
a high density area for LANL workers and 
traffic movement with continual disturbance 
related to waste disposal activities. The North 
Site is relatively undisturbed. The vegetation of 
the undisturbed portions of Mesita del Buey is 
primarily comprised of pinyon pine-juniper 
woodland with a ground cover of blue grama 
grass. In the disturbed areas, including the 
closed waste disposal cells, the vegetation is of 
mixed grasses and low-growing native plants 
(Usner 1996). The vegetation supports about23 
wildlife species that represent a broad diversity 
including insects, reptiles, amphibians, 
mammals, and birds. Some 95 species ofbirds, 
both resident and migratory varieties, have been 
identified in the general vicinity. Mule deer and 
elk are the most visible of the large mammals of 
the region. Other common species include 
black bear, mountain lion, bobcat, fox, and 
coyote. Small mammals known to inhabit the 
general area include species of voles, mice, and 
chipmunks (Banar 1996, Keller and Bennett 
1996, Usner 1996). 

TA-67 

The TA-67 site is covered with the ponderosa 
pine habitat type, generally over the Pajarito 
Plateau's elevational ranges from 6,900 to 
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7,500 feet (2,100 to 2,300 meters). Overall, 
TA-67 is a fairly flat, wooded mesa top adjacent 
to moderately steep to very steep canyons; the 
north-facing canyon slope areas include fir and 
spruce species. The TA-67 area vegetation 
communities support about 90 wildlife species 
that represent a broad diversity, including 
insects, reptiles, amphibians, mammals, and 
birds. 

Forty-nine species of birds, both resident and 
migratory varieties, have been identified in the 
general vicinity. Mule deer and elk are the most 
visible of the large mammals in the region. 
Other common species include black bear, 
mountain lion, fox, bobcat, and coyote (Cross 
and Usner 1996). 

1.3.3.2 Threatened and Endangered 
Species 

DOE analyzed existing available field 
information and used a preliminary model of 
nesting and roosting habitat for the Mexican 
spotted owl (Strix occidentalis Iucida) to assess 
use of theTA-54 and TA-67 areas by species of 
animals and birds that are federally and state 
listed and protected as threatened or 
endangered. Three federally protected (also 
state listed) species of birds potentially use the 
surrounding area of TA-54 for habitat: the 
American peregrine falcon (Falco peregrinus), 
the Mexican spotted owl, and the southwestern 
willow flycatcher (Empidonax traillii extimus). 
However, species-specific field surveys located 
no T &E species habitat use for nesting or 
roosting purposes on Mesita del Buey itself, as 
well as none within 0.25 mile of the mesa top. 
The mesa top may provide some foraging 
habitat for the peregrine falcon. One federally 
protected species of bird, the Mexican spotted 
owl, potentially uses habitat in the TA-67 area 
for roosting and foraging purposes; potential 
nesting habitat is located next to TA-67 in the 
canyon area. No known use of this nesting 
habitat has occurred recently. 
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LANL conducted preliminary consultation with 
the U.S. Fish and Wildlife Service (FWS) 
concerning TA-67 development. According to 
the FWS, additional surveys would be needed in 
order to establish baseline information. 
Mitigation measures would be developed 
through consultations, in accordance with the 
Endangered Species Act (16 U.S.C. §1531), if 
the TA-67 alternative were to be implemented. 

1.3.4 Human Health 

1.3.4.1 Radiological Dose 

Personnel at TA-54 are exposed to radiation 
from working with the various types of wastes 
managed there. Personnel are not exclusively 
assigned to one type of waste, so their doses 
represent an integration over all the jobs 
performed there. The LL W disposal cells are 
excavated by personnel who are part of the 
regular TA-54 workforce, so their doses cannot 
be partitioned to show only exposures received 
while excavating disposal cells. TRU and TRU 
mixed wastes (waste with both TRU and 
chemicals regulated as hazardous under the 
RCRA) produce the majority of the workers' 
doses. In 1995, of the 470 individuals working 
at Area G who wore dosimetry badges, 408 
received no dose. In 1996, out of 228 badged 
personnel, 213 had no dose. The health effects 

of radiation are expressed as the increased risk 
or chance of dying from cancer at some point 
later in life (excess latent cancer fatality [LCF]). 
The average external doses of personnel 
assigned to TA-54 who wear dosimetry badges 
and received detectable (non-zero) doses in 
1995 and 1996 with associated health effects are 
shown in Table 13.4.1-1. Dose and health 
effect information on LANL personnel working 
in other locations under the Expanded 
Operations Alternative is presented in volume I 
of the SWEIS, chapter 5, section 5.3.6. (Long
term public health impacts from disposal 
operations are discussed in section 5.3.3.5 of 
volume I and the Area G Performance 
Assessment [LANL 1998:£]). 

Area development and disposal cell 
construction activities would not be expected to 
expose equipment operators to radioactive 
material, regardless of alternative location. 
Thus, there would be no worker dose associated 
with area development and cell construction. 
Any workers who are on the site for a short time 
to construct disposal cells and support facilities 
and do not work in the vicinity of TRU wastes 
should receive no work-related dose, regardless 
of alternative location. 

TABLE 1.3.4.1-1.-Annual Individual Worker Dose (External Dose) and Health Effects at 
Area G (1995, 1996) 

INDIVIDUALS AVERAGE DOSE FOR 
HEALm EFFECI'-

TOTAL BADGED WORKERS CHANCE OF EXCESS LCF 
ATAREAG 

WITH ZERO INDIVIDUALS WITH IN mE EXPOSED 
DOSE MEASURABLE DOSE POPULATION 

470 Individuals in 1995 408 (87 percent) 18millirem less than 1---(0.00045 or 4 in 
( 62 individuals) 10 thousand) 

228 Individuals in 1996 213 (93 percent) 38 millirem less than 1---(0.00023 or 2 in 
(15 individuals) 1 0 thousand) 

DOE Individual Annual - 5,000 millirema (5 rem) less than 1---(0.0020 or 20 in 
Occupational Dose Limit 10 thousand) 

aooE 1994 
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1.3.4.2 Construction Activities 

The regular workforce at Area G excavates new 
disposal cells as part of normal operations. 
Construction and relocation activities can 
expose workers to a variety of risks, such as 
being crushed beneath heavy equipment, back 
injuries, electrical hazards, and those related to 
working below grade. All work is performed 
according to facility procedures for each type of 
task and LANL-wide general standards. 
Worker health is protected by following 
administrative controls and wearing personal 
protective equipment such as hard hats and 
steel-toed boots, as needed. Information on 
safety and construction-related accidents that 
have occurred at LANL is found in chapter 4 of 
volume I. 

1.3.5 Environmental Justice 

The WM PElS has identified a potential 
environmental justice issue because of the 
proximity of LL W disposal areas at LANL to 
minority and low-income populations, such as 
the Native Americans at San lldefonso Pueblo 
and the Hispanic population in Espanola, Santa 
Fe, and the surrounding area (DOE 1997). As 
noted in section 1.1.1, the northern boundary of 
LANL at TA-54 is San lldefonso Pueblo land. 
However, the nearest human habitations on San 
lldefonso Pueblo land are at Totavi some 
3.6 miles (5.8 kilometers) from Area G' and at 
Otowi, which is farther away. Distance, is even 
farther to Espanola, the nearest town with a 
predominately Hispanic population. The 
distances to the residential areas from each of 
the proposed LL W disposal locations are 
presented in Table 1.3 .1-1. The environmental 
justice affected environment is discussed further 
in chapter 4, section 4.8, of volume I. 

1.3.6 Cultural Resources 

The presence of TCPs in the Mesita del Buey 
area and the TA-67 area is unknown. Cultural 
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resource surveys have been conducted over 
most ofT A-54 and over a portion ofTA-67 to 
identify archeological sites within those areas. 

Cultural resource surveys conducted over 
Mesita del Buey within the designated footprint 
of Area G have identified 20 archaeological 
sites in the area west and north of the existing 
Area G disposal area. Sixteen of these 20 sites 
have been evaluated for inclusion on the NRHP. 
Of the 16 sites evaluated for register inclusion, 
8 are located in Zone 4 to the south of the 
roadway, and 1 is located to the north of the 
roadway in an ER monitoring zone. All 9 sites 
within Zone 4 are Coalition Period pueblo 
roomblocks (A.D. 1100 through A.D. 1325). 
An archeological data recovery plan on seven of 
the sites located south of the road in Zone 4 that 
are eligible for inclusion on the NRHP (Larson 
199Ib) has been approved by the New Mexico 
SHPO, and site work to implement the recovery 
plan has been initiated but not completed; the 
remaining site on the south side of the road is 
not eligible for NRHP inclusion. The single site 
located north of the roadway in Zone 4 is not 
included in the data recovery plan because there 
are no current plans to excavate this site since it 
is located within an ER monitoring zone. Seven 
of the 16 archaeological sites evaluated for 
NRHP inclusion were identified within the 
Zone 6 area of Mesita del Buey. All of these 
seven sites are pueblo roomblocks dating from 
the Coalition Period and the Classic Period 
(A.D. 1325 through A.D. 1600) (Larson 1997). 
Consultation with the SHPO and the four 
Accord Pueblos has not yet been initiated by 
~OE for these seven sites. The remaining 4 
s1tes of the total of 20 sites located to the west 
and north of the existing Area G disposal area 
are not believed to be eligible for inclusion on 
the NRHP. Surveys of these sites were not 
compre~~nsive, however, and a rigorous survey 
and additional consultation with the SHPO and 
Accord Pueblos, together with site work to 
implement such a plan, have not yet been 
undertaken by DOE. 
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Cultural resource surveys of the TA--67 area of 
interest revealed the presence of 11 
archaeological sites and these have been 
evaluated for eligibility for inclusion on the 
NRHP. These sites are from the Coalition and 
Classic Periods (LANL 1998c). Of the 11 sites, 
all but 1 are eligible for inclusion in the register. 
An archaeological data recovery plan on the 10 
sites, together with consultation with the SHPO 
and Accord Pueblos, and site work to 
implement such a plan have not yet been 
undertaken by DOE. 

1.3. 7 Waste Management 
(Construction Refuse) 

Uncontaminated wastes produced by operations 
at LANL, such as construction debris and office 
refuse, are collected by a subcontractor and 
recycled where feasible. The remaining 
uncontaminated wastes are disposed of in the 
Los Alamos County Landfill. 

1.3.8 Environmental Restoration 

1.3.8.1 Mesita del Buey 

All ofT A-54 has been placed in ER Operable 
Unit 1148. Eventual cleanup and site closure 
would follow ER procedures and other 
applicable regulations in place at that time. 

Area L was historically used as a disposal site 
for hazardous chemical wastes and has a VOC 
vapor plume in its subsurface. Various 
chemicals are present in the plume; the one in 
highest concentration is TCE. Constituents and 
concentrations of the VOC plume are listed in 
appendix I.B. This plume extends about 55 feet 
(20 meters) east of AreaL into Zone 4. Within 
Zone 4, there are two ER monitoring zones, as 
shown in Figure !.1.1.1-1. The first is located 
immediately east of Area L and covers about 
4 acres (1.6 hectares). The second comprises 
about 1 acre (0.4 hectare) immediately west of 
the current disposal area at Area G. Monitor 
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wells in both monitoring exclusion zones are 
being tested on a quarterly basis to determine 
movement of pore gas in the vadose zone. The 
plume has not expanded spatially in the last 
5 years. There are no known areas of 
contamination in Zone 6 or the North Site. 

1.3.8.2 TA--67 

Because TA--67 is in the blast circles for active 
firing sites, it is possible that debris and airborne 
particulates from test activities have been 
deposited onto portions ofTA--67. To date, no 
such debris or contamination has been identified 
at this site. In addition, TA--67 is not currently 
an ER operable unit area. 

1.3.9 Traffic 

Traffic to and from Los Alamos County and 
within LANL is discussed in volume I, chapter 
4, section 4.10. At present, LLW is moved to 
Area G by truck. Construction materials are 
also moved to LANL and within LANL by 
truck. Access to Mesita del Buey is via Pajarito 
Road (State Route 4). Access to TA--67 is via 
West Jemez Road (State Route 501). 

1.3.10 Comparison of 
Environmental Conditions at 
Alternative Locations 

The environmental conditions at each of the 
identified alternative locations are summarized 
and compared in Table !.3.10-1. 

The conditions for the Preferred Alternative are 
the sum of the individual conditions for Zones 4 
and 6, except for distances and noise. 

1.4 ENVIRONMENTAL 

CONSEQUENCES 

The environmental consequences of developing 
new LL W disposal areas at LANL are presented 



Expansion ofTA-54/Area G 
Low-Level Waste Disposal Area 

TABLE 1.3.1 0-l.-Comparison of Environmental Resource Conditions in Alternative Locations for 
Low-Level Radioactive Waste Disposal 

PREFERRED ALTERNATIVE 

ENVIRONMENTAL 
ZONE4 ZONE6 NORTH SITE 

RESOURCE TA-67 
CONDITION 

(AREA G, TA-54) (I'A-54) (I'A-54) 

Land Area Available 7 acres (3 hectares) 41 acres 63 acres 72 acres (29 hectares), 
north of road, (16 hectares), (25 hectares), 50 acres (20 hectares) 

24 acres 17 acres 49 acres developable 
(10 hectares) both (7 hectares) (20 hectares) 

sides of road developable developable 
developable 

-Current Identified Use LLW disposal area solid waste solid waste buffer zone, blast circle 
management area management area for HE testing 

- Potential Waste 260 north of road 550 1,600 1,600 
Di~osal Capacity 800 both sides 
(10 m3) 

Distance to 1.3 mi 2.1 mi 2.1 mi 1.5 mi 
- Nearest Residential (2.1 km) (3.4 km) (3.4 km) (2.4km) 

Area 

- Bandelier National 3.0mi 3.2mi 3.2mi 2.0mi 
Monument (4.8km) (5.1 km) (5.1 km) (3.2km) 

- San Ildefonso Pueblo 0.25mi 0.3mi O.OSmi l.Smi 
Boundarya (0.4 km) (0.5 km) (0.1 km) (2.4 km) 

- Totavi 3.6 mi (5.8 km) 3.6mi (5.8 km) 3.6 mi (5.8 km) > 3.6 mi (5.8 km) 

-Otowi > 3.6 mi (5.8 km) > 3.6 mi (5.8 km) > 3.6 mi (5.8 km) > 3.6 mi (5.8 km) 

-Espanola > 10 mi (16 km) > 10 mi (16 km) > 10 mi (16 km) > 10 mi (16 km) 

Visibility from 
- Public Areas not visible not visible not visible visible 
- San Ildefonso 

Pueblo Boundary visible visible visible not visible 

Noise <80dBA <80dBA <80dBA < 80 dBA except during 
HE open air testing 

Air Quality no site-specific data no site-specific no site-specific data no site-specific data 
available~ nearest data available~ available~ nearest air available~ nearest air 
air monitor is on nearest air monitor is on Pajarito monitor is at TA-6, near 

Pajarito Road monitor is on Road below TA-54 TA-67 
belowTA-54 Pajarito Road 

belowTA-54 

Ecological Resources pinyon-juniper, pinyon-juniper, pinyon-juniper, large ponderosa pine-mixed 
- Flora and Fa una small mammals and large and small and small mammals conifers, large and small 

birds mammals and and birds mammals and birds 
birds 

I-25 



LANLSWEIS 

TABLE L3.10--1.-Comparison of Environmental Resource Conditions in Alternative Locations for 
Low-Level Radioactive Waste Disposal-Continued 

PREFERRED ALTERNATIVE 

ENVIRONMENTAL 
ZONE4 ZONE6 NORm SITE 

RESOURCE TA-67 
CONDITION 

(AREA G, TA-54) (TA-54) (TA-54) 

- Threatened, within peregrine within peregrine within peregrine within potential 
Endangered, and falcon foraging falcon foraging falcon foraging Mexican spotted owl 
Sensitive Species habitat habitat habitat roosting and foraging 

habitat, next to potential 
nesting habitat 

Human Health nodose from no dose from nodose from no dose from 
construction construction construction activities construction activities 

activities activities 

Environmental Justice adjacent to San adjacent to San adjacent to San not adjacent to San 
Ildefonso Pueblo lldefonso Pueblo lldefonso Pueblo lldefonso Pueblo 
boundary, nearest boundary, nearest boundary, nearest boundary, nearest 
populations not populations not populations not populations not 
minority or low minority or low minority or low minority or low income 

mcome income income 

Cultural Resources one site north of 7 sites 4 known sites II sites 
- Archaeological Sites road (avoidable), 8 

sites south of road 

- Traditional Cultural no information no information no information no information 
Properties 

Waste Management construction waste construction construction waste construction waste 
recycled or waste recycled or recycled or disposed recycled or disposed at 

disposed at landfill disposed at at landfill landfill 
landfill 

Environmental Restoration part of Operable part of Operable part of Operable not part of an operable 
Unit 1148, adjacent Unit 1148, no Unit 1148, no unit, no contaminated 

to VOC plume contaminated contaminated areas areas known 
areas known known 

Traffic access via Pajarito access via access via Pajarito access via west Jemez 
Road Pajarito Road Road Road (State Route 501) 

a Distance from the existing LLW disposal site in Area G to the San Ildefonso Pueblo boundacy is 0.13 mi (0.2 km). 
dBA =decibels A-weighted frequency scale 
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for each alternative and compared below. The 
differences among alternatives derive from 
development and construction activities at the 
different locations where LL W would be 
disposed. The primary differences among 
alternatives relate to current land use and 
surface features. All alternatives call for 
constructing and developing an LL W disposal 
area by excavating into the same underlying 
Bandelier Tuff. The disposal volume to be 
excavated and the consequences of excavating 
the tuff itself are assumed to be equivalent for 
all alternatives. The impacts of LL W 
management and disposal operations including 
post-closure are addressed in chapter 5 of 
volume I. The following siting, development, 
and construction impacts would be in addition 
to the operational impacts for LLW 
management, including disposal. 

1.4.1 Develop Zone 4 at TA-54 

1.4.1.1 Land Resources 

Land Use 

Because Area G (80 acres [32 hectares]) has 
been dedicated for LL W disposal, developing 
Zone 4 would represent no change in land use 
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(DOE 1979). Land use for the entire TA-54 
area has been designated for research and 
development and waste disposal (volume I, 
chapter 4, Figure 4.1.1.2-1). 

Visual Resources 

New disposal cells would not be visible from 
Pajarito Road. New disposal cells would be 
visible from the boundary of the San Ildefonso 
Pueblo, but not from the human habitations at 
White Rock, Los Alamos, Totavi, Otowi, or 
BNM. 

Noise 

Excavating new LLW disposal cells would 
produce the same noise at the point of 
excavation for all alternatives because the same 
type of tuff underlies all locations. As shown in 
Table 1.4.1.1-1, cell construction in Zone 4 
would be audible at the San lldefonso Pueblo 
boundary, but not at the human habitations at 
Totavi and Otowi, which are much farther away 
than White Rock and the Los Alamos townsite. 
Disposal cell construction could be audible 
above background levels at the nearest point in 
White Rock. Noise levels at residential areas 
due to the excavation and construction activities 
could be audible but within normal levels in the 

TABLE 1.4.1.1-l.-Sound Level Estimatei' from Excavations/Construction in Zone 4 at Receptor 
Location/' 

(OPERATORS) ON-SITE 
ROYAL LOS BANDELIER 

3 to 6ft PERSONNEL, WHITE 
ALTERNATIVE (1 to 2m) 50 ft(l5 m) ROCK, 

CREST ALAMOS NATIONAL 

DISTANCE, DISTANCE, dBA 
TRAILER TOWNSITE, MONUMENT, 

dBA dBA 
PARK,dBA dBA dBA 

Zone 4 Disposal 90 to 113c 72 to 95 30 to 53 20 to 43 17to40 22 to45 
Cell Excavation 

Normal NA NA 38 to 51 no data 38 to 51 31 to 35 
Background (assume 

38 to 51) 

8 Values calculated from standard n01se ranges at 50 feet (ft) (15 meters [m]) using the inverse square relationship: 
sound leve11 - sound Ieve1 2 = 20 log r2 r1"1 where 1 and 2 represent two locations. 

b Distances from residential areas shown in Table 1.3.1-1. 
c Standard construction equipment noise ranges (from Canter 1996). 
NA = Not applicable 

SAN 
ILDEFONSO 

PUEBLO 
BOUNDARY, 

dBA 

45 to 68 

no data 
(assume 
31 to 35) 
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Los Alamos townsite and at Royal Crest Trailer 
Park. Noise from cell construction could also be 
audible above background at the roadway 
boundary to BNM, but not at the Visitors' 
Center or in the developed campgrounds. The 
estimates presented are very conservative; in 
practice, the uneven terrain, intervening 
vegetation, and direction of air movement 
would further reduce the noise at receptor 
locations. 

The sound levels at and near the excavation 
equipment are sufficiently high that operators 
would be provided with hearing protection. 
Hearing protection may be provided for other 
personnel in the vicinity of construction, as 
needed. 

1.4.1.2 Air Quality 

As LL W disposal cells are excavated, dust 
particles and vehicle exhaust fumes would be 
generated by bulldozers, back hoes, and similar 
construction equipment. LANL personnel 
would use standard dust suppression methods 
such as minimizing the area of ground disturbed 
and misting (LANL 1996c). Excavating 
disposal cells would not be expected to degrade 
the quality of air in residential areas. 

If the VOC plume has spread from Area L into 
Zone 4 and the soil and tuff in that location are 
excavated, VOC components could be released 
into the air. Consequences to air quality have 
not been estimated, pending the outcome of the 
study on risk related to this VOC plume. 

Part or all of the wood from trees cleared from 
Zone 4 would be chipped and burned or used as 
mulch on the site. Burning would be conducted, 
under an open burning permit obtained from the 
New Mexico Environment Department 
(NMED ), such that the air quality standards 
would not be violated. 
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1.4.1.3 Ecological Resources 

Flora and Fauna 

Developing Zone 4 would require that most or 
all of the pinyon-juniper tree cover on 24 acres 
(10 hectares) be removed. The vegetative 
coverage of Zone 4 is comparable in density to 
the general forested area along the mesa top. 
The wood would be chipped and burned or used 
for mulch on the site. This would change or 
eliminate part of the habitat of birds and small 
mammals living in or around Zone 4. The 
habitat change would be small (24 acres 
[10 hectares]) compared to the available habitat 
remaining in the area (which is many hundreds 
of acres in size). Construction noise and activity 
would cause minor and short-term disturbance 
to wildlife utilizing adjacent habitat during the 
various development phases. Because the new 
cells would be within an area that is already 
fenced, no new impacts are anticipated to the 
large game animals that utilize the area. 

Threatened and Endangered Species 

A peregrine falcon nest site is located more than 
3 miles (4.8 kilometers) from the proposed 
expansion areas at TA-54. Peregrine falcons 
have a wide foraging area, typically up to 
12.3 miles (19.8 kilometers) from their nest. 
The total amount of foraging habitat for this 
nesting location is 126,805 acres 
(50,722 hectares), not including developed 
areas. Developing Zone 4 would require that 
trees be removed and result in a loss of about 
24 acres (1 0 hectares) of possible foraging 
habitat (approximately 0.03 percent of available 
forage area) (Keller and Bennett 1996). The 
removal of less than 1 percent of available 
forage area would not result in an appreciable 
effect on this species. 

1.4.1.4 Environmental Justice 

Developing an LL W disposal area at any 
location on Mesita del Buey would place the 



development and subsequent operations 
adjacent to the San Ildefonso Pueblo boundary 
but not to the nearest human habitations on 
pueblo land, as shown in Table 1.3.1-1. The 
development would be visible from the pueblo 
boundary, and the noise from disposal cell 
excavations would be audible, should anyone be 
present at the boundary. However, the noise is 
not in the range considered harmful to human 
health. 

1.4.1.5 Cultural Resources 

DOE lacks information regarding the presence 
of TCPs within TA-54. In the absence of 
specific information, the consequences of 
developing Zone 4 on such resources can only 
be estimated in a qualitative manner. If these 
resources are present in the Zone 4 area, they 
would either be destroyed by construction or 
diminished in value by alteration of the area. If 
none of these resources are present, no effect 
would be expected. 

If only the area within Zone 4 on the north side 
of the road were developed and the monitoring 
exclusion zone were avoided, no archaeological 
sites would be disturbed. Eight archaeological 
sites within Zone 4 could be affected or 
destroyed by constructing an LL W disposal 
facility that includes the south side ofMesita del 
Buey Road. All of the eight sites are eligible for 
the NRHP (Larson 1991a). Two of the eligible 
sites have already been partially tested or 
excavated in accordance with a 1991 data 
recovery plan (Larson 199lb and Larson 1997). 
If the area on the south side of the road were to 
be developed, all of the sites would have to be 
excavated prior to the start of project activities. 
DOE would need to consult with the four 
Accord Pueblos and take their comments into 
consideration in the data recovery plan before 
the archaeological excavations at Zone 4 could 
be continued. 

1.4.1.6 

Expansion ofT A-54/Area G 
Low-Level Waste Disposal Area 

Waste Management 
(Construction Refuse) 

Waste from disposal cell construction (i.e., rock 
and soil) would be managed at the location 
(used for fill and for cover or disposed of). No 
other construction would be needed. 

1.4.1. 7 Environmental Restoration 

All of TA-54 is considered a part of ER 
Operable Unit 1148. If Zone 4 were to be 
developed, consideration would have to be 
given to the VOC plume originating in Area L. 
Possible effects of excavating cells in Zone 4 on 
the VOC plume and the contaminant source at 
Area L are not known at present. LANL 
personnel have initiated a study of the risks 
posed by the old waste disposal at Area L and 
the VOC plume, but there is no information at 
present. 

1.4.1.8 Traffic 

As noted in section 1.2.1.2, no new construction 
(except for excavation of disposal cells) would 
be required to implement this alternative. Thus, 
developing Zone 4 would not require 
construction materials to be transported to the 
site nor generate construction wastes to be 
removed from the site. Developing Zone 4 
would have no effect on the flow of traffic on 
public roads. 

1.4.2 Develop Zone 6 at TA-54 

1.4.2.1 Land Resources 

Land Use 

Because the whole of Mesita del Buey, 
including Area G, has been identified for 
management of solid wastes, developing Zone 6 
would not represent a change in land use 
category (DOE 1979). 
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Visual Resources 

New disposal cells would not be visible from 
Pajarito Road. New cells would be visible from 
the boundary of the San lldefonso Pueblo, but 
not from the human habitations at White Rock, 
Los Alamos, Totavi, Otowi, or BNM. 

Noise 

The noise level to which people could be 
exposed varies with receptor location, as shown 
in Tablel.4.2.1-l. Disposal cell construction in 
Zone 6 would be audible at the San lldefonso 
Pueblo boundary but not at the human 
habitations at Totavi and Otowi, which are 
much farther away than White Rock and the Los 
Alamos townsite. Noise levels at residential 
areas due to the excavation and construction 
activities would be audible, but within normal 
levels in White Rock, the Los Alamos townsite, 
and at the Royal Crest Trailer Park. Noise from 
disposal cell construction could be audible 
above background at the roadway boundary to 
BNM, but not at the Visitors' Center nor in 
the developed campgrounds. The estimates 
presented are very conservative; in practice, the 
uneven terrain, intervening vegetation, and 
direction of air movement would further reduce 
the noise at receptor locations. 

The sound levels at and near the excavation 
equipment are sufficiently high that operators 
would be provided with hearing protection. 
Hearing protection may be provided for other 
personnel in the vicinity of construction, as 
needed. 

1.4.2.2 Air Quality 

As discussed in section 1.4.1.2, LANL 
personnel would use standard dust suppression 
methods. Excavating disposal cells would not 
be expected to degrade the quality of air in 
residential areas. 

The wood from trees cleared from Zone 6 would 
be chipped and burned or used as mulch on the 
site. Burning would be conducted under an 
open burning permit obtained from NMED, 
such that the air quality standards would not be 
violated. 

1.4.2.3 Ecological Resources 

Flora and Fauna 

Developing Zone 6 would require that most or 
all of the pinyon-juniper tree cover on 17 acres 
(7 hectares) be removed. The vegetative 

TABLE L4.2.1-l.-Sound Level Estimatesa from Excavations/Construction in Zone 6 at 
Receptor Locatio~ 

OPERATORS, ON-SITE 
ROYAL LOS 

3 to 6ft PERSONNEL, WHITE 
ALTERNATIVE (1 to 2m) 50 ft(15m) ROCK, 

CREST ALAMOS 

DISTANCE, DISTANCE, dBA 
1RAILER TOWNSITE, 

dBA dBA 
PARK,dBA dBA 

Zone 6 Disposal 90 to 113c 72 to 95 24to47 22 to 45 22 to45 
Cell Excavation 

Normal NA NA 38 to 51 no data 38 to 51 
Background (assume 

38 to 51) 

a Values calculated from standard n01se ranges at 50ft (15 m), usmg the mverse square relattonshtp: 
sound Ievell - sound level 2 = 20 log r2 r1-1 where 1 and 2 represent two locations. 

b Distances from residential areas shown in Table 1.3.1-1. 
c Standard construction equipment noise ranges (from Canter 1996). 
NA =Not applicable 
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NATIONAL 
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MONUMENT, 

BOUNDARY, 
dBA 

dBA 

22 to45 42 to 65 

31 to 35 no data 
(assume 
31 to 35) 



coverage of Zone 6 is comparable in density to 
the general forested area along the mesa top. 
The wood would be chipped and burned or used 
for mulch on the site. This would change or 
eliminate part of the habitat for birds and small 
mammals living in and around Zone 6. The 
habitat change would be small (17 acres 
[7 hectares]) compared to the available habitat 
remaining in the area (which is many hundreds 
of acres in size). Construction noise and activity 
would cause minor and short-term disturbance 
to wildlife utilizing adjacent habitat during the 
various development phases. Because the new 
disposal cells and shafts would only be fenced 
during the time that they are active, and the 
whole area would not be fenced, no new impacts 
are anticipated to the large game animals that 
utilize the area. 

Threatened and Endangered Species 

A peregrine falcon nest site is located more than 
3 miles (4.8 kilometers) from both proposed 
expansion areas at TA-54. Peregrine falcons 
have a wide foraging area, typically up to 
12.3 miles (19.8 kilometers) from their nest. 
The total amount of foraging habitat for this 
nesting location is 126,805 acres 
(51,318 hectares), not including developed 
areas. Cutting the trees would remove some 
17 acres (7 hectares, less than 0.02 percent) of 
possible foraging habitat for peregrine falcons, 
in the event that this alternative is chosen 
(Keller and Bennett 1996). The removal ofless 
than 1 percent of available foraging habitat area 
would not result in an appreciable effect on this 
species. 

1.4.2.4 Environmental Justice 

The disposal area development would be visible 
from the pueblo boundary, and the noise from 
disposal cell excavations would be audible, 
should anyone be present at the boundary. 
However, the noise is not in the range 
considered harmful to human health. 

1.4.2.5 

Expansion ofT A-54/Area G 
Low-Level Waste Disposal Area 

Cultural Resources 

DOE lacks information regarding the presence 
of TCPs within TA-54. In the absence of such 
information, the potential consequences of 
developing Zone 6 can only be estimated 
qualitatively. If these resources are present in 
Zone 6, they would either be destroyed by 
construction or diminished in value by 
alteration of the area. If no such resources are 
present, no effect would be expected. 

Seven archaeological sites would be affected or 
destroyed by constructing an LLW disposal 
facility at Zone 6. The cultural resource report 
documenting the survey has not been submitted 
to the SHPO, and official eligibility 
determinations for the seven sites have not been 
made. In compliance with current regulations, 
adverse effects to the NRHP eligible sites could 
be successfully mitigated by conducting 
archaeological excavations designed to recover 
scientific data. If Zone 6 is selected as the 
location for an LLW facility, DOE would 
prepare a proposal for mitigation of adverse 
effects to the eligible sites (a data recovery plan) 
and incorporate the concerns of the Accord 
Pueblos. The New Mexico SHPO would review 
the document prior to implementation of 
mitigation mea,sures and be requested to concur 
in a determination of no adverse effect before 
the start of project activities. 

1.4.2.6 Waste Management 
(Construction Refuse) 

Waste from disposal cell construction (i.e., rock 
and soil) would be managed at the location 
(used for fill and for cover or disposed of). No 
other construction would be needed. 

1.4.2.7 Environmental Restoration 

All ofT A-54 is considered part ofER Operable 
Unit 1148. There would be no additional ER 
implications from disposing ofLLW in Zone 6. 

I-31 



IANLSWEIS 

1.4.2.8 Traffic 

As noted in section 1.2.2.2, the only construction 
required to implement this alternative would be 
to fence cells being excavated and filled. Thus, 
developing Zone 6 would not require 
construction materials to be transported to the 
site nor generate construction wastes to be 
removed from the site. Developing Zone 6 
would have no effect on the flow of traffic on 
public roads. 

1.4.3 Develop the North Site at 
TA-54 

1.4.3.1 Land Resources 

Land Use 

Because the whole of Mesita del Buey, 
including Area G, has been identified for 
management of solid wastes, developing the 
North Site would not represent a change in land 
use category (DOE 1979). 

Visual Resources 

New disposal cells would not be visible from 
Pajarito Road. New cells would be visible from 
the boundary of the San lldefonso Pueblo, but 
not from the human habitations at White Rock, 
Los Alamos, Totavi, Otowi, or BNM. 

Noise 

The noise level to which people could be 
exposed varies with receptor location, as shown 
in Tablel.4.3.1-1. Disposal cell construction at 
the North Site would be audible at the San 
Ildefonso Pueblo boundary, but not at the 
human habitations at Totavi and Otowi, which 
are much farther away than White Rock and the 
Los Alamos townsite. Noise levels at 
residential areas due to the excavation and 
construction activities would be audible but 
within normal levels in White Rock, the Los 
Alamos townsite, and at the Royal Crest Trailer 
Park. Noise from cell construction could be 
audible above background at the roadway 
boundary to BNM, but not at the Visitors' 
Center nor in the developed campgrounds. The 
estimates presented are very conservative; in 
practice, the uneven terrain, intervening 
vegetation, and direction of air movement 

TABLE 1.4.3.1-1.-SoundLevel Estimatesa from Excavations/Construction in the North Site at 
Receptor Locations" 

OPERATORS, ON-SITE 
3 to 6ft PERSONNEL, WHITE 

ROYAL LOS 
CREST ALAMOS 

ALTERNATIVE (1 to 2m) 50 ft(15m) ROCK, 
DISTANCE, DISTANCE, dBA TRAILER TOWNSITE, 

dBA dBA 
PARK, dBA dBA 

North Site 90 to 113c 72 to 95 24 to 47 22 to45 22 to45 

Normal NA NA 38 to 51 no data 38 to 51 
Background (assume 

38 to 51)d 

avau I es calculated from standard n01se ranges at 50ft (15m), usmg the mverse square relationship: 
sound Ievell - sound level 2 = 20 log r2 r1-1 where 1 and 2 represent two locations. 

b Distances from residential areas shown in Table 1.3.1-1. 

SAN 
BANDELIER 

ILDEFONSO 
NATIONAL 

PUEBLO 
MONUMENT, 

dBA 
BOUNDARY, 

dBA 

22 to45 54 to 79 

31 to 35 no data 
(assume 

31 to 35)d 

:Standard construc.tion equipment noise ranges (from Canter 1996). 
In these cases, n01se levels were assumed to be the same as those measured in nearby locations. The noise level at the Royal Crest Trailer Park was 
assumed to be the same as that measured at the Los Alamos townsite, and the noise level at the San llldefonso boundary is assumed to be the same 
as that at the adjacent BNM land (refer to Figure 1.1.1-1). 

NA =Not applicable 
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would further reduce the nmse at receptor 
locations. 

The sound levels at and near the excavation 
equipment are sufficiently high that operators 
would be provided with hearing protection. 
Hearing protection may be provided for other 
personnel in the vicinity of construction, as 
needed. 

1.4.3.2 Air Quality 

As discussed in section 14.1.2, LANL 
personnel would use standard dust suppression 
methods. Excavating cells would not be 
expected to degrade the quality of air in 
residential areas. 

Part or all of the wood from trees cleared from 
the North Site would be chipped and burned or 
used as mulch on the site. The burning would be 
conducted under an open burning permit 
obtained from NMED, such that the air quality 
standards would not be violated. 

1.4.3.3 Ecological Resources 

Flora and Fauna 

Developing the North Site could also require 
that the pinyon-juniper tree cover on 49 acres 
(20 hectares) be removed. The vegetative 
coverage of the North Site is comparable to the 
general forested area along the mesa top. The 
wood would be chipped and burned or used for 
mulch on the site. This would change or 
eliminate part of the habitat for birds and small 
mammals living in or around the North Site. 
The habitat change would be small, compared to 
the available 49 acres (20 hectares) of habitat 
remaining in the area, which is many hundreds 
of acres in size. Construction noise and activity 
would cause minor and short-term disturbance 
to wildlife utilizing adjacent habitat during the 
various development phases. Because the new 
disposal cells and shafts would only be fenced 
during the time that they are active, and the 
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whole area would not be fenced, no new impacts 
are anticipated to the large game animals that 
utilize the area. 

Threatened and Endangered Species 

Peregrine falcons have a wide foraging area, 
typically up to 12.3 miles (19.8 kilometers) 
from their nest, which is more than 3 miles 
(5 kilometers) away from the North Site. The 
total amount of forage habitat for this nesting 
location is 126,805 acres (50,722 hectares), not 
including developed areas. At the North Site, 
the loss of foraging habitat due to removing 
trees would be 40 acres (16 hectares), 
approximately 0.05 percent (Keller and 
Bennett 1996). The removal of less than 
1 percent of available foraging habitat area 
would not result in an appreciable effect on this 
species. 

1.4.3.4 Environmental Justice 

The development would be visible from the 
pueblo boundacy, and the noise from disposal 
cell excavations would be audible, should 
anyone be present at the boundazy. However, 
the noise is not in the range considered harmful 
to human health. 

1.4.3.5 Cultural Resources 

Cultural resource surveys of the North Site 
identified four archaeological sites. The 
surveys were not comprehensive; a rigorous 
survey would be needed if this alternative were 
selected, and additional sites may be identified. 
As discussed in section 14.2.5, if this alternative 
were selected, a cultural resource report would 
be submitted to the SHPO and Accord Pueblos, 
and their comments would be taken into 
consideration in developing a data recovery 
plan. 

DOE lacks information regarding the presence 
ofTCPs within TA-54. In the absence of such 
information, the potential consequences of 
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developing the North Site can only be estimated 
qualitatively. If these resources are present 
within the North Site area, they would either be 
destroyed by construction or diminished in 
value by the alteration of the area. If none of 
these resources are present, then no effect would 
be expected. 

1.4.3.6 Waste Management 
(Construction Refuse) 

Waste from disposal cell construction (i.e., soil 
and rock) would be managed at the location 
(used for fill and for cover or disposed of). Any 
refuse from utility line construction would be 
disposed of in the Los Alamos County Landfill. 
The amount of refuse would be very small. 

1.4.3. 7 Environmental Restoration 

All of TA-54 is considered a part of ER 
Operable Unit 1148. There would be no 
additional ER implications from disposing of 
LLW in the North Site. 

1.4.3.8 Traffic 

As noted in section 12.3 .2, the only construction 
required to implement this alternative would be 
to pave the unpaved road down the mesa top and 
install utility lines and a decontamination 
facility (wash pad for a truck). Fencing would 
be needed for disposal cells being excavated and 
filled. Developing the North Site would require 
perhaps a dozen truckloads of construction 
materials to be transported to the site. No 
construction wastes would be removed from the 
site. Developing the North Site would have no 
noticeable effect on the flow of traffic on public 
roads. 
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1.4.4 Develop a New Disposal Site 
at Another LANL Technical 
Area (TA-67) 

1.4.4.1 Land Resources 

Land Use 

Currently, TA-67 is a secured area used as an 
inactive buffer zone for HE research and 
development. It is within the blast circles for 
active HE firing sites at TA-15 and TA-40. Its 
development for LL W disposal would require 
dual land use designation. Development of an 
LLW disposal site within TA-67 would require 
that disposal operations be suspended 
temporarily during HE open firing tests. It 
would result in a change in land use designation 
from Explosives Use to Explosives/Waste 
Disposal. 

The possible presence of a geologic fault 
underlying the western edge of TA-67 could 
potentially disqualify this site from further 
consideration as a disposal area. Should 
development be pursued in the future, additional 
investigation would be required. 

Visual Resources 

New disposal cells would not be visible from 
Pajarito Road. If the TA-67 site was developed, 
the support structures would probably be visible 
from Pajarito Road and possibly from State 
Road 4 bordering BNM, but not from the San 
Ildefonso Pueblo land. If a bridge were 
constructed over Threemile Canyon, this might 
also be visible from Pajarito Road. None of 
these would be visible from the boundary of the 
San lldefonso Pueblo, nor from the human 
habitations at White Rock, Los Alamos, Totavi, 
Otowi, or BNM. 

Noise 

If TA-67 were developed, the additional 
construction would cause noise generation 



intermittently for 1 to 2 years, in addition to the 
disposal cell excavation noise. Trenching for 
utility lines with a back hoe would produce the 
loudest of these operational noises. The noise 
level for back hoe operations (72 to 92 decibels 
A-weighted frequency scale [dBA]) is bounded 
by that for tractor operations (76 to 95 dBA) 
(Canter 1996). 

The noise level to which people could be 
exposed varies with receptor location, as shown 
in Table 1.4.4.1-1. Disposal cell construction at 
TA-67 could be audible above background 
level in White Rock, the Los Alamos townsite, 
and at the Royal Crest Trailer Park. Noise from 
cell construction could be audible above 
background at the roadway boundary to BNM, 
but not at the Visitors' Center nor in the 
developed campgrounds. The estimates 
presented are very conservative; in practice, the 
uneven terrain, intervening vegetation, and 
direction of air movement would further reduce 
the noise at receptor locations. 

The sound levels at and near the excavation 
equipment are sufficiently high that operators 
would be provided with hearing protection. 
Hearing protection may be provided for other 
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personnel in the vicinity of construction, as 
needed. 

1.4.4.2 Air Quality 

As discussed in section !.4.1.2, LANL 
personnel would use standard dust suppression 
methods. Excavating cells would not be 
expected to degrade the quality of air in 
residential areas. 

Considerable additional construction would be 
required to develop the TA-67 site. These 
activities would also generate more dust 
particles and vehicle exhaust fumes. The 
consequences to air quality have not been 
estimated but would be comparable to other 
ground-breaking activities Qess than highway 
construction) and of short duration. 

Part or all of the wood from trees cleared from 
TA-67 would be chipped and burned or used as 
mulch on the site. The burning would be 
conducted under an open burning permit 
obtained from NMED, such that the air quality 
standards would not be violated. 

TABLE 1.4.4.1-l.--SoundLevel Estimates" from Excavations/Construction in TA-67 at Receptor 
Location; 

OPERATORS, ON-SITE 
ROYAL LOS 

3to6ft PERSONNEL, WHITE 
ALAMOS CREST 

ALTERNATIVE (1 to 2m) 50ft (15m) ROCK, 
TRAILER TOWNSITE, 

DISTANCE, DISTANCE, dBA 
PARK,dBA dBA 

dBA dBA 

TA--67 90 to 113c 72 to 95 18 to 41 28 to 51 27 to 40 

Normal NA NA 38to 51 no data 38 to 51 
Background (assume 

38 to 5I)d 

• Values calculated from standard noiSe ranges at 50ft (15m), using the mverse square relattonship: 
sound level1 - sound level 2 = 20 log r2 r1•1 where 1 and 2 represent two locations. 

b Distances from residential areas shown in Table 1.3.1-1. 
c Standard construction equipment noise ranges (from Canter 1996). 

BANDELIER 
SAN 

NATIONAL 
ILDEFONSO 

MONUMENT 
PUEBLO 

dBA 
BOUNDARY, 

dBA 

27to 40 27to 50 

31 to 35 no data 
(assume 

31 to 35)d 

d In these cases, noise levels were assumed to be the same as those measured in nearby locations. The noise level at the Royal Crest Trailer Park was 
assumed to be the same as that measured at the Los Alamos townsite, and the noise level at the San Illdefonso boundary is assumed to be the same 
as that at the adjacent BNM land (refer to Figure I.l.l-1). 

NA =Not applicable 
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1.4.4.3 Ecological Resources 

Flora and Fauna 

Developing TA-67 could require that most or 
all of the ponderosa pine, pinyon, and juniper 
tree cover on 60 acres (24 hectares) be removed. 
The vegetative coverage of mostly mature trees 
over 40 feet (12 meters) tall is comparable in 
density to the general forested area along the 
mesa top. This wood would be chipped and 
burned or used as mulch on the site. 

This development would change or eliminate 
part of the habitat for birds and small mammals 
living in and around the developed part of 
TA-67. The habitat change would be small 
because the disturbed area would be about 
60 acres (24 hectares) within a more than 
1, 000-acre (greater than 400-hectares) relatively 
undisturbed area. Construction noise and 
activity would cause minor and short-term 
disturbance to wildlife utilizing adjacent habitat 
during the various development phases. 
Because the new disposal cells would only be 
fenced during the time that they are active, and 
the whole area would not be fenced, no new 
impacts are anticipated to the large game 
animals that utilize the area. 

Threatened and Endangered Species 

The Mexican spotted owl has been found to nest 
over 1 mile (1.6 kilometers) away from TA-67 
within the general vicinity of the southern 
portion of TA-15~ however, potential nesting 
habitat is present near TA-67 within 0.25 mile 
(0.4 kilometer) of the proposed disposal site. 
The TA-67 location is also within potential 
roosting and foraging habitat areas. Removing . 
ponderosa pine trees at the site would decrease 
the potential foraging habitat for the Mexican 
spotted owl by about 1.3 percent and the 
potential roost-only habitat by about an equal 
amount (Keller and Bennett 1996). Potential 
nesting habitat may be adversely affected in that 
noise and light from the disposal site could 
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reduce the desirability of the area and its future 
usefulness to the species. 

1.4.4.4 Environmental Justice 

The disposal area development would not be 
visible from the pueblo boundary, and the noise 
from disposal cell excavations would not be 
audible, should anyone be present at the 
boundary. 

1.4.4.5 Cultural Resources 

Eleven specific archaeological sites would be 
affected or destroyed by the construction of an 
LLW disposal facility at TA-67. In addition to 
these 11 sites, people working in the area may 
be able to reach and disturb other sites in close 
proximity to the construction area. One site has 
been determined not to be eligible for the 
NRHP. Adverse effects to the 10 NRHP
eligible sites could be mitigated by conducting 
archaeological excavations designed to recover 
scientific data. A survey report documenting 
the results of the 1992 to 1993 archaeological 
survey would be sent to the SHPO in order to 
begin the required consultation process. The 
procedure would be as described in section 
1.4.2.5 for Zone 6. 

DOE lacks information regarding the presence 
of TCPs within TA-67. In the absence of 
specific information on such resources, the 
potential consequences of developing the 
TA-67 site on such resources can only be 
estimated qualitatively. If these resources are 
present within TA-67, they would either be 
destroyed by construction or diminished in 
value by the alteration of the area. If none of 
these resources are present, then no effect would 
be expected. 



1.4.4.6 Waste Management 
(Construction Refuse) 

Developing a new LL W disposal location at 
TA-67 would generate refuse from constructing 
the support facilities. The quantity is not known 
at present. This refuse would be recycled to the 
extent possible, and the remainder would be 
disposed of in the Los Alamos County Landfill. 
Waste from disposal cell construction would be 
managed at the location. 

1.4.4.7 Environmental Restoration 

Developing an LL W disposal area at TA-67 is 
not anticipated to have ER implications. 
However, developing in a new and 
uncontaminated location would create another 
area with permanent constraints on future uses 
due to waste buried there. 

1.4.4.8 Traffic 

If TA-67 were developed, the traffic would 
increase less than 1 percent for 1 to 2 years on 
Pajarito Road and West Jemez Road as 
construction materials and pre-engineered 
support structures were moved to the site and 
construction wastes were removed. 
Constructing new LL W disposal cells 
subsequently would have no impact on the flow 
of traffic on public roads. 

1.4.5 Preferred Alternative
Develop Zones 4 and 6 at 
TA-54 

The consequences of the Preferred Alternative, 
to develop Zones 4 and 6 in step-wise fashion 
moving westward from the present LL W 
disposal area in Area G, would be the additive 
consequences of those discussed separately for 
Zone 4 in section 1.4.1 and Zone 6 in section 
1.4.2, except for noise. The consequences of 
noise are taken as the louder of the noise effects 
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from Zone 4 or 6 at each of the receptor 
locations. 

1.4.5.1 Land Resources 

Land Use 

Because the whole ofMesita del Buey has been 
identified for management of solid wastes, 
developing Zones 4 and 6 would not result in a 
change to the land use designation of research 
and development and waste disposal. 

Vasual Resources 

New disposal cells would not be visible from 
Pajarito Road. The cells would be visible from 
the boundary of the San Ddefonso Pueblo, but 
not from the human habitations at White Rock, 
Los Alamos, Totavi, Otowi, or BNM. 

Noise 

The noise level to which people could be 
exposed varies with receptor location, as shown 
in Table 1.4.5.1-1. The estimates shown 
represent the louder of the estimates from 
Tablesl.4.1.1-1 (Zone4)and1.4.2.1-1 (Zone6) 
at each receptor location. Disposal cell 
construction in Zones 4 and 6 would be audible 
at the San Ddefonso Pueblo boundary, but not at 
the human habitations at Totavi and Otowi, 
which are much farther away than White Rock 
and the Los Alamos townsite. Noise levels at 
residential areas due to the excavation and 
construction activities would be audible, but 
within normal levels in White Rock, the Los 
Alamos townsite, and at the Royal Crest Trailer 
Park. Noise from cell construction could be 
audible above background at the roadway 
boundary to BNM, but not at the Visitors' 
Center nor in the developed campgrounds. The 
estimates presented are very conservative; in 
practice, the uneven terrain, intervening 
vegetation, and direction of air movement 
would further reduce the noise at receptor 
locations. 

I-37 



LANLSWEIS 

TABLE 1.4.5.1-1.-Sound Level EstimaJe~ from Excavations/Construction in Zones 4 and 6 at 
Receptor Location/' 

OPERATORS, ON-SITE ROYAL 
LOS BANDELIER 

SAN 
3 to 6ft PERSONNEL, WHITE CREST ILDEFONSO 

ALTERNATIVE (1 to 2m) 50 ft(l5 m) ROCK, TRAILER 
ALAMOS NATIONAL 

PUEBLO 
DISTANCE, DISTANCE, dBA PARK, 

TOWNSITE, MONUMENT, 
BOUNDARY, 

dBA dBA dBA 
dBA dBA 

dB A 

Zones4 and6 90 to 113c 72 to 95 30 to 53 22 to45 22 to45 22 to45 45 to 68 
Disposal Cell 
Excavation 

Normal NA NA 38 to 51 no data 38 to 51 31 to 35 no data 
Background (asswne (assume 

38 to 5l)d 31 to 35)d 

a Values calculated from standard no1se ranges at 50 ft (1 S m). using the inverse square relationship: 
sound Ievell - sound level 2 = 20 log r2 r1"1 where 1 and 2 represent two locations. 

bDistances from residential areas shown in Table 1.3.1-1. 
c Standard construction equipment noise ranges (from Canter 1996). 
dIn these cases. noise levels were assumed to be the same as those measured in nearby locations. The noise level at the Royal Crest 

Trailer Park was assumed to be the same as that measured at the Los Alamos townsite. and the noise level at the San Illdefonso 
boundary is assumed to be the same as that at the adjacent BNM land (refer to Figure 1.1.1-1 ). 

NA =Not applicable 

The sound levels at and near the excavation 
equipment are sufficiently high that operators 
would be provided with hearing protection. 
Hearing protection may be provided for other 
personnel in the vicinity of construction, as 
needed. 

1.4.5.2 Air Quality 

As discussed in section 1.4.1.2, LANL 
personnel would use standard dust suppression 
methods. Excavating cells would not be 
expected to degrade the quality of air in 
residential areas. 

The wood from trees cleared from Zones 4 and 
6 would be chipped and burned or used as mulch 
on the site. The burning would be conducted 
under an open burning permit obtained from 
NMED, such that the air quality standards 
would not be violated. Trees would be cleared 
in a step-wise fashion, as disposal area becomes 
needed. 
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1.4.5.3 Ecological Resources 

Flora and Fauna 

Developing Zone 4 and then Zone 6 would 
require that most or all of the pinyon-juniper 
tree cover on the 41 acres {17 hectares) be 
removed; however, this would be done in a 
gradual manner as disposal space was needed. 
The wood would be chipped and burned or used 
as mulch on the site. This would change or 
eliminate bird and small mammal habitat in 
direct proportion to the acreage disturbed. The 
habitat change caused by removing 41 acres 
(17 hectares) of vegetative cover would be 
small compared to the available habitat 
remaining in the area, which measures hundreds 
of acres in size. Similar habitat is available at 
the North Site. Construction noise and activity 
would cause minor and short-term disturbance 
to wildlife utilizing adjacent habitat during the 
various development phases. Because the new 
disposal cells would only be fenced during the 
time that they are active, and the whole area 
would not be fenced, no new impacts are 



anticipated to the large game animals that utilize 
the area. 

The cumulative impact of removing an 
additional 41 acres (17 hectares) of pinyon
juniper woodland when added to the 63 acres 
(25 hectares) removed (assuming comparable 
plant density) in achieving the current size of the 
Area G LLW disposal area should be small. 
Much of Mesita del Buey is likely part of the 
Pajarito Canyon watershed, which currently has 
approximately 1,900 acres (770 hectares) of 
pinyon-juniper woodland. This vegetation type 
is the most abundant on LANL, currently 
covering an estimated 13,000 acres 
(5,265 hectares), or slightly over 46 percent of 
LANL. The cumulative impact would be a 
decrease in about 104 acres (42 hectares) of 
pinyon-juniper habitat for the birds and small 
and large mammals that utilize this habitat type. 
This habitat is located in an area that has 
experienced fragmentation from past actions, 
and any contribution to fragmentation would be 
minor. When considering the abundance of this 
habitat on LANL as well as the region, 
cumulative biological and ecological effects 
would be small. 

Threatened and Endangered Species 

A peregrine falcon nest site is located more than 
3 miles (4.8 kilometers) from both proposed 
expansion areas at TA-54. Peregrine falcons 
have a wide foraging area, typically up to 
12.3 miles (19.8 kilometers) from their nest. 
The total amount of foraging habitat for this 
nesting location is 126,805 acres 
(50,722 hectares), not including developed 
areas. Some 41 acres (17 hectares), or less than 
0.05 percent of possible foraging habitat for 
peregrine falcons could ultimately be lost due to 
tree removal, in the event that this Preferred 
Alternative is chosen (Keller and Bennett 1996). 
However, this loss would be gradual and would 
not result in an appreciable effect on this 
species. Cumulative effects would not change 
appreciably from current conditions. 

1.4.5.4 
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Environmental Justice 

The disposal area development would be visible 
from the pueblo boundary, and the noise from 
disposal cell excavations would be audible, 
should anyone be present at the boundary. 
However, the noise is not in the range 
considered harmful to human health. 

1.4.5.5 Cultural Resources 

DOE lacks information regarding the presence 
ofTCPs on Mesita del Buey. In the absence of 
specific information on such resources, the 
potential consequences of developing Zones 4 
and 6 on such resources can only be estimated 
qualitatively. If these resources are present 
within Zones 4 and 6, they would either be 
destroyed by construction or diminished in 
value by the alteration of the area. If none of 
these resources are present, then no effect would 
be expected. 

A total of 15 archaeological sites would be 
affected or destroyed by constructing an LL W 
disposal facility at Zones 4 and 6. Although the 
cultural report and data recovery plan for Zone 
4 has been accepted by the SHPO, that is not the 
case with Zone 6, as discussed in section 1.4.2.5. 
The Zone 4 area north of the road, where there 
are no sites, could be developed first. 
Simultaneously, the approved excavation and 
data recovery plan could be initiated in Zone 4 
south of the road. Before Zone 6 could be 
developed, DOE would prepare a proposal for 
mitigation of adverse effects to the eligible sites 
(a data recovery plan) and incorporate the 
concerns of the Accord Pueblos. The New 
Mexico SHPO would review the document 
prior to implementation of mitigation measures 
and be requested to concur in a determination of 
no adverse effect before the start of project 
activities. 
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1.4.5.6 Waste Management 
(Construction Refuse) 

Waste from disposal cell construction (i.e., soil 
and rock) would be managed at the location 
(used for fill and for cover or disposed of). No 
other construction would be needed. 

1.4.5. 7 Environmental Restoration 

All of TA-54 is considered a part of ER 
Operable Unit 1148. There would be no 
additional ER implications from disposing of 
LL W in Zones 4 and 6. 

1.4.5.8 Traffic 

As noted in section 1.2.5, the only construction 
required to implement this alternative would be 
to fence cells being excavated and filled. Thus, 
developing the Preferred Alternative would not 
require construction materials to be transported 
to the site nor generate construction wastes to be 
removed from the site. There would be no effect 
on the flow of traffic on public roads. 

1.4.6 Potential Accidents 

The potential accidents identified are those that 
could take place during disposal cell 
construction and during support facility and 
infrastructure construction in the case of the 
TA-67 alternative. The consequences of 
construction accidents are injury or possibly 
death to one or more workers. The probability 
for such an accident is low where the amount of 
construction work required is small (i.e., 
disposal cell construction only), but increases 
with the increased amount of construction work. 
Thus, the probability of an accident would be 
greatest for the T A-67 development alternative, 
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because it would requtre substantially more 
construction work. 

During construction, the bounding case accident 
for a worker would be injury or death due to 
industrial accident. A piece of heavy equipment 
such as a crane could fall on a worker or a trench 
wall could collapse. Any industrial accident 
could cause injury or death to one or more 
involved workers. Uninvolved workers and 
members of the public would not be affected. 
The environment would not be contaminated. 
Working according to standard operating 
procedures, facility procedures, and worker 
training would decrease the probability of this 
accident. 

Operational accidents and their consequences 
are analyzed in chapter 5 of volume I. Projected 
accident rates are also presented there. 

1.4.7 Comparison of 
Environmental Consequences 

The potential consequences of expanding LL W 
disposal in each of the alternative locations are 
summarized and compared in Table 1.4.7-1. 
The consequences of the Preferred Alternative, 
developing both Zones 4 and 6, are the additive 
consequences of those associated with the two 
individual locations, except for noise where the 
louder of the noise estimates for Zone 4 and 6 is 
presented for each of the receptor locations. 
Similarly, the distance to various locations is 
taken as the closer of the two figures presented. 
The environmental consequences of the selected 
alternative, developing an additional area for 
LL W disposal, are included in chapter 5 (section 
5.3) of volume I, along with the consequences of 
ongoing LANL operations in describing overall 
impacts ofLANL operations. 
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TABLE 1.4. 1-l.-Comparison of EnvironmentaJ Consequences of Expanding Low-Level Waste 
Disposal in Alternative Locations 

PREFERRED ALTERNATWE 

FACTOR, 
ZONE 4, TA-54 ZONE 6, TA-54 

NORTH SITE, 
TA-67 

MEASURE TA-54 

Status (distance to and 1.3 mi (2.1 km) 2.1 mi (3.4 km) 2.1 mi (3.4 km) 1.5 mi (2.4 km) 
location of nearest White Rock White Rock White Rock Royal Crest Trailer 
residential area) Park 

Distance to BNM 3.0 mi (4.8 km) 3.2 mi (5.1 km) 3.2 mi (5.1 km) 2.0 mi (3.2 km) 
Boundary 

Distance to San 0.25 mi (0.4 km) 0.3 mi (0.5 km) 0.05 mi (0.1 km) 1.5 mi (2.4 km) 
Ildefonso Pueblo 
Boundary a 

LANL Land Use no change in no change in no change in designation changed 
Designation designation designation designation to include LL W 

disposal 

Visibility from Public no change no change no change increased visibility 
Access Area from Pajarito Road 

Excavation and may slightly exceed may slightly exceed may slightly exceed equivalent to normal 
Construction Noise at normal background normal background normal background background level 
Nearest Residential level level level 
Area 

Air Quality dust and exhaust dust and exhaust dust and exhaust dust and exhaust 
during disposal cell during disposal cell during disposal cell during site and road 

and shaft excavation, and shaft excavation, and shaft excavation, development, then 
smoke from open smoke from open smoke from open during disposal cell 
burning of cleared burning of cleared burning of cleared and shaft excavation, 

trees trees trees smoke from open 
burning of cleared 

trees 

Ecological Resources clear 24 acres clear 17 acres clear 49 acres clear 60 acres 
(flora and fauna) (I 0 hectares), loss of (7 hectares), loss of (20 hectares), loss of (24 hectares), loss of 

pinyons and pinyons and pinyons and pinyon and 
understory understory understory ponderosa pine, 

juniper, and 
understory 

Threatened, loss of< 0.1 percent loss of< 0.1 percent loss of< 0.1 percent loss of about 
Endangered, and foraging area; no foraging area; no foraging area; no 1.3 percent of 
Sensitive Species appreciable effect on appreciable effect on appreciable effect on roosting and foraging 

threatened peregrine threatened peregrine threatened peregrine habitat; no 
falcon falcon falcon appreciable effect on 

threatened Mexican 
spotted owl; may 
adversely affect 
potential nesting 

habitat desirability 
and usefulness to the 

species 
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TABLE 1.4. 1-l.-Comparison of Environmental Consequences of Expanding Low-Level Waste 
Disposal in Alternative Locations-Continued 

PREFERRED ALTERNATIVE 

FACTOR, 
ZONE 4, TA-54 ZONE 6, TA-54 

NORTH SITE, 
TA-67 

MEASURE TA-54 

Environmental Justice development visible development visible development visible development not 
and noise audible at and noise audible at and noise audible at visible and noise not 

San Ildefonso Pueblo San Ildefonso Pueblo San Ildefonso Pueblo audible at San 
boundary boundary boundary Ildefonso Pueblo 

boundary 

Cultural Resources I site north side of 7 sites affected. data 4 or more sites II sites affected, data 
(archaeological sites) road (avoidable), recovery plan needed affected, data recovery recovery plan needed 

8 sites affected if plan needed 
whole area 
developed 

Traditional Cultural no information no information no information no information 
Properties available, any sites available, any sites available, any sites available, any sites 

present could be present could be present could be present could be 
destroyed or destroyed or destroyed or degraded destroyed or 

degraded degraded degraded 

Waste Management no change no change no change some construction 
refuse 

Environmental need to avoid no change no change no change 
Restoration exclusion area 

Traffic no change no change no change increase for I to 
2 years due to 
construction 

Accidents (industrial) probability is low, probability is low, probability is low, probability is higher 
consequence is consequence is injwy consequence is injwy (additional 

injury or death to a or death to a worker or death to a worker construction), 
worker consequence is injury 

or death to a worker 

3 Distance from the existing LLW disposal site in Area Gto the San Ildefonso Pueblo boundary is 0.13 mi (0.2 km). Distance to 
human habitations at San Ildefonso Pueblo (Totavi) is 5 mi (8 km). 
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The greatest differences among the PSSC 
alternatives are due to the differences between 
TA-54 and TA-67.8 That is, theTA-54 PSSC 
alternatives (Zone 4, Zone 6, North Site, and 
Zones 4 and 6) have very similar impacts; but 
each is very different from the TA-67 
alternative. This is due primarily to the need to 
replicate at TA-67 much of the infrastructure 
that already exists at TA-54, including office 
space, showers, locker rooms, control rooms, 
personnel monitoring stations, a 
decontamination wash pad, packaging and 
inspection areas, fencing, utilities, and roads. 
Such infrastructure development would require 
substantially more construction and land 
disturbance to provide a comparable area for 
waste disposal. This level of construction at 
TA-67 would result in (as compared to any of 
the TA-54 alternatives) additional dust and 
exhaust (from construction) and smoke (from 
burning cleared trees), substantially greater loss 
of bird habitat (including potential roosting and 
forage-only habitat for the Mexican spotted 
owl), the potential to adversely affect the 
Mexican spotted owl (no effect to federally 
protected species is expected at any of the 
TA-54 alternative sites), greater waste 

8· TA-67 was selected to represent development of a 
new disposal site at LANL. While the specific 
characteristics ofT A-67 may not be applicable to all 
potential sites, the majority of the differences in the 
impacts ofT A-54 alternatives and the TA-67 alternatives 
are attributed to the need to establish an appropriate 
infrastructure to support waste disposal at TA-67 (as 
discussed in this section), and these types of differences 
would apply to other locations for a new disposal site. 
The possible existence of a fault in part ofTA-67 may not 
be applicable to other sites. 
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generation, increased traffic during construction 
to establish the site infrastructure, and a greater 
likelihood of construction accidents (due to the 
additional construction). While the TA-67 
location is slightly closer to the nearest 
residential area and to the nearest BNM 
boundary, it is much farther from the San 
Ildefonso Pueblo boundary, as compared to any 
of the TA-54 alternatives. Under all 
alternatives, the disposal cells would not be 
visible from inhabited areas, but the support 
structures would be visible from public access 
areas (such as Pajarito Road); the principal 
difference in visual impacts is due to the fact 
that TA-67 is not currently developed. Areas of 
relatively minor difference between theTA-54 
alternatives and the TA-67 alternative are: 
noise from any of the TA-54 sites would be 
slightly above normal background at the nearest 
residential area, while noise from TA-67 would 
be equivalent to normal background levels at the 
nearest residential area; all of the alternative 
sites contain archaeological sites that would 
require data recovery plans or avoidance; no 
information exists regarding specific TCPs at 
any of the alternative sites; none of the 
alternative sites would be expected to disturb 
the sites of ER projects; and TA-67 
development and operations would not be 
visible or audible at the San Ildefonso Pueblo 
boundary, but would be visible and audible 
from this boundary for all of the TA-54 
alternative sites (although not from any San 
Ildefonso Pueblo residential areas). 
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APPENDIX I.A-Scientific Names of Animals and Plants 
(referred to by their common names in the text) 

COMMON NAME SCIENTIFIC NAME STATUS 

ANIMALS 

Black Bear Ursus americanus 

Bobcat Felis rufus 

Brush Mouse Peromyscus boylii 

Colorado Chipmunk Eutamias quadrivittatus 

Coyote Canis latrans 

Elk Cervus elaphus 
Subspecies: candensis 

Gray Fox Urocyon cinereoagenteus 

Jemez Mountain Salamander Plethodon neomexicanus species of concerna, state threatenedb 

Least Chipmunk Eutamias minimus 

Little Brown Occult Bat Myotis occultus species of concern 

Long-Tailed Vole Microtus longicaudus 

New Mexican Meadow Jumping Mouse Zapus hudsonius Juteus species of concern, state threatened 

Mexican Spotted Owl Strix occidentalis Iucida Federal threatenedc 

Montane Vole Microtus montanus 

Mountain Lion Felis concolor 

Mule Deer Odocoileus hemionus 

Northern Goshawk Accipiter gentilis species of concern 

Peregrine Falcon Falco peregrinus Federal endangeredd, state 
endangerede 

Spotted Bat Euderma maculata species of concern, state threatened 

Southwestern Willow Flycatcher Empidonax traillii Federal endangered, state endangered 

VEGETATION 

Blue Grama Boute/oua gracilis (H.B.K.) Lag. 

One-Seeded Juniper Juniperus monosperma 
(Engelm.) Sarg. 

Pinyon Pine Pinus edulis Engelm. 

Ponderosa Pine Pinus ponderosa Laws. var. 
scoparium Engelm. 

a Species oflocal concern: Any species known to exist or potentially exist within the proximity ofLANL lands and surrounding 
areas that are rare in numbers and/or occurrences and whose habitat requirements are very specific, rare to this area, or threatened in 
anyway. 

b State threatened: Any species whose prospects of survival or recruitment within the state are likely to become jeopardized in the 
near future. 

c Federal threatened: Any species that is likely to become endangered within the foreseeable future throughout all or a significant 
portion of its range. 

d Federal endangered: Any species that is in danger of extinction throughout all or a significant portion of its range. 
eState endangered: Any species listed in the New Mexico endangered list because it is rare in numbers and/or occurrences and, 

without protection, its further existence in the state is in serious jeopardy. 

I-44 



Expansion ofTA-54/Area G 
Low-Level Waste Disposal Area 

APPENDIX I.B.-Volatile Organic Contaminant Plume Constituents 
TA-54 MDA L Volatile Organic Contaminant Plume: Observed Maximum Concentrations During 

May J99'P with Modified EPA Method T0-14b 

COMPOUND WELL NO. 
PORT DEPTH MAXIMUM 

(ft) CONCENTRATION (ppmvt 

Trichloroethane[1 ,1, 1-] 54-02089 46 5,540 

Trichloroethene 54-02089 46 679 

Trichloro-I ,2,2-trifluoroethane[ 1, 1 ,2-] 54-02089 46 386 

Dichloropropane[I ,2-] 54-02089 46 I44 

Trichlorofluoromethane 54-02089 46 68 

Dichloroethane[ I , 1-] 54-02089 46 48 

Chloroform 54-02089 46 47 

Dichloroethane[ I ,2-] 54-02089 46 36 

Hexane 54-02089 46 33 

Tetrahydrofuran 54-02089 46 30 

Methylene Chloride 54-02089 46 23 

Diethyl Ether 54-02089 46 22 

Tetrachloroethene 54-02089 46 19 

Cyclohexane 54-02089 46 9 

Carbon Tetrachloride 54-02089 46 7 

Butene[ I-] 54-02089 46 3 

Methy1cyclohexane 54-02089 46 3 

Dichloroethene[ I, I-] 54-01004 124 2 

Methylcyclopentane 54-02089 46 2 

Toluene 54-01004 124 2 

Pentane 54-02089 46 2 

Acetone 54-0I004 124 2 

Methylpentane[2-] 54-02089 46 2 

Methylpentane[3-] 54-02089 46 2 

Chlorobenzene 54-02089 46 2 

Benzene 54-02089 46 1 

Isooctane 54-02089 46 I 

Isobutane 54-02089 46 1 

Butane[n-] 54-02089 46 I 

Isopentane 54-02089 46 1 

Methylhexane[3-] 54-02089 46 1 

Dichlorodifluoromethane 54-01004 124 I 

a Compendium Method T0-14, "The Determination of Volatile Organic Compounds in Ambient Air Using SUMMA® Passivated 
Canister Sampling and Gas Chromatography Analysis." Modified for collection of samples from pore gas sampling ports. 

b Source: LANL 1998d 
c Parts per million by volume 
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PART II 
ENHANCEMENT OF PLUTONIUM PIT 

MANUFACTURING 

11.1 INTRODUCTION 

The draft SWEIS identified the Utilize Existing 
Unused Space in the Chemistry and Metallurgy 
Research (CMR) Building as the Project
Specific Siting and Construction (PSSC) 
Preferred Alternative for the proposed 
enhancement of plutonium pit manufacturing 
capability at LANL. However, as a result of 
del~ys in the implementation of the Capability 
Mamtenance and Improvement Project (CMIP) 
and recent additional controls and operational 
constraints in the CMR Building (instituted to 
ensure that the risks associated with CMR 
operations are maintained at an acceptable 
level), the DOE has determined that additional 
study of methods for implementing the 50 pits 
per year production is warranted. In effect, 
DOE has postponed the decision to implement 
the pit manufacturing capability beyond a level 
of 20 pits per year (14 pits per year is the No 
Action level). The DOE believes it can expand 
the pit manufacturing capability to 20 pits per 
year at Technical Area (TA)-55 without 
~igni~cant infrastructure upgrades, as analyzed 
m this PSSC analysis, and still meet its near
term mission requirements. When any 
necessa~ additi~nal studies are completed, 
DOE Will provide the appropriate NEP A 
revie~, tiered from this SWEIS, to implement 
the pit manufacturing capability beyond the 20 
pits per year capacity. This postponement does 
not modify the long-term goal announced in the 
Record of Decision (ROD) for the Stockpile 
Stewardship and Management Programmatic 
Environmental Impact Statement (SSM PElS) 
(DOE 1996) (up to 80 pits per year using 
multiple shifts). For completeness and to bound 
the impacts of implementing pit production at 
LANL, the "CMR Building Use" Alternative is 
still included in the Expanded Operations 

Alternative. However, the Preferred Alternative 
would only implement pit manufacturing at a 
level of 20 pits per year. Also, the ROD for the 
SWEIS would only include a decision regarding 
the operations to implement the pit production 
mission at LANL for up to 20 pits per year. 

11.1.1 The Role of the Enhancement 
of Plutonium Pit 
Manufacturing Project
Specific Siting and 
Construction Analysis in the 
Site-Wide Environmental 
Impact Statement 

This PSSC analysis addresses the proposed 
enhancement of plutonium pit manufacturing 
capability at LANL. It examines the siting and 
construction alternatives for this project, 
supplementing the description and analysis 
presented in volume I of this SWEIS. The 
Utilize Existing Unused Space in the CMR 
Building ("CMR Building Use") Alternative 
from this PSSC analysis is included as one of 
the activities in the Expanded Operations 
Alternative in volume I of the SWEIS. The 
differences between the impacts of this 
alternative for pit manufacturing and the 
impacts of the other alternatives considered are 
discussed in chapter 5, section 5.3, of volume I. 
For the key facilities involved, construction 
activities examined in this PSSC and the 
subsequent operations (described in volume I, 
chapter3, section 3.2) form a substantial portion 
of the Expanded Operations Alternative of the 
SWEIS. 

The focus of this PSSC analysis is the siting and 
constructio~ related to the enhancement of pit 
manufactunng. The environmental impacts of 
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operating pit manufacturing facilities are 
included in chapter 5 of the SWEIS, volume I. 
The air emissions, worker doses, and certain 
other parameters associated with pit 
manufacturing operations would depend on the 
number of pits manufactured. The 
consequences to members of the public, 
however, are dominated by the location of the 
operations because distance from the operations 

II-2 

to the public affects the magnitude of impacts. 
(Note that the operational impacts related to pit 
production are small relative to other 
operational impacts, as discussed in volume I, 
chapter 3, section 3.6.) 

This arrangement of information and analysis 
allows DOE to "zoom in" on aspects of this 
project that require more detailed description 
and analysis, while maintaining the clarity of 
volume I. The organization of this PSSC is 
complementary to the organization of 
information in volume I. The siting and 
construction information presented here is 
additional to the operational information 
provided in volume I and is pertinent to 
understanding the actions and alternatives 
described in that portion of the SWEIS. The 
siting and construction consequences from the 
"CMR Building Use" Alternative described in 
this PSSC analysis are included in those 
described in volume I, chapter 5, for the 
Expanded Operations Alternative to provide a 
complete and bounding analysis of the impacts 
of those operations. 

Section II.2 of this PSSC analysis identifies 
alternative locations at LANL where the 
additional pit manufacturing capacity could be 
developed. Section ll.3 contains more detailed 
information about the environmental conditions 
at each of these locations than is presented in 
volume I, chapter 4, of the SWEIS. Section II. 4 
presents the environmental consequences of the 
construction phase only for enhanced pit 
manufacturing, and section U.S addresses the 
consequences of a potential construction 
accident. Operational impacts, including 
operational accidents, are addressed in 
volume I. The entire SWEIS, including this 
PSSC analysis, is intended to provide a 
complete and bounding NEP A analysis of pit 
fabrication at LANL. 



11.1.2 Background Information 

In September 1996, DOE issued the SSM PElS 
(DOE 1996). Based on this PElS, DOE issued 
a ROD on December 19, 1996, that selected 
LANL as the site for the fabrication of weapon 
components referred to as pits. The SSM PElS 
and its ROD established pit production at 
LANL. It is expected that up to 50 pits will be 
manufactured per year under routine operations 
with a maximum capacity that could produce up 
to 80 pits per year (with multiple-shift 
operations). For this reason, the Expanded 
Operations Alternative includes production of 
up to 80 pits per year, as well as all related 
support operations for this capability. 

As noted in the description of the Expanded 
Operations Alternative, this production level of 
pit manufacturing necessitates operations that, 
together with other ongoing operations, cannot 
be accommodated within the available 
floorspace in the LANL Plutonium Facility at 
TA-55 (Building TA-55-4). DOE and LANL 
have identified that 15,300 square feet 
(1, 425 square meters) of additional floors pace is 
needed to fully support this level of operation 
(LANL 1997). The Expanded Operations 
Alternative description and analysis includes 
the establishment and use of this needed 
floorspace. The establishment of this additional 
floorspace (through allocation of existing space 
or construction of new space) is addressed in 
detail in this PSSC analysis, as is the utilization 
of the space (including a discussion of :functions 
that could be performed in this space). 

11.1.3 Material Flows Associated 
with the Pit Manufacturing 
Capability 

The relationship between the manufacture of 
pits and other related operations at LANL is 
presented in Figure ll.1.3-l. 1 This diagram 
reflects the types of material flows associated 
with these operations. A more detailed 
description of these operations is presented in 
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volume I, chapter 3, of the SWEIS. The 
manufacture of pits involves the generation of 
samples for analysis; generation of residues for 
stabilization or recovery; generation of waste 
for treatment, storage, and disposal; and storage 
and handling of plutonium in solid and liquid 
forms. 

The following existing capabilities are essential 
to support pit manufacturing operations as well 
as other ongoing operations at LANL: TA-3 
capabilities for analytical chemistry and 
nonnuclear parts; TA-50 and TA-54 waste 
treatment, storage, and disposal capabilities; 
TA-55 capability for residue processing, 
particularly aqueous and pyrochemical 
processing; TA-55 capability for storage and 
handling of plutonium in several forms; and 
TA-8 capability for radiography. The locations 
of the TAs that support pit manufacturing 
operations are shown in Figure II.1.3-2. These 
capabilities support ongoing operations 
throughout LANL, and therefore, their 
continued viability is essential to many missions 
and programs at LANL. DOE does not 
currently propose to replace these capabilities. 
The alternatives in this PSSC analysis maximize 
use of existing capabilities in order to minimize 
the environmental effects of establishing the pit 
production operations identified above. 
Construction and reconfiguration activities to 
enhance pit manufacturing are only anticipated 
to occur at TA-55 and, for a bounding analysis, I 
at the CMR Building under the "CMR Building 
Use" Alternative. 

11.1.4 Laboratory Floorspace 
Requirements 

Increased nuclear materials processing 
floorspace and analytical chemistry space are 

1. In addition to pits returned from storage or the 
stockpile, feed material for pit production could also 
come from other portions of DOE's plutonium inventory. 
The diagram reflects only pit returns as feed material for 
the sake of simplicity. 

II-3 



r 

Pit 
Returns Disassembly 

Metal 
Preparation 

Waste 

i. 
Salt!Cruclblesl "' ~ 
Spent Arodes ,1 -

r\ I/ ' I/ 

Chloride ~ Nitrate 
Recovery "' Recovery 

,1 

i 
Waste !,1 I i"' 

I 
0 

Long-Term 
.!! 

! Waste 
Storage ~ Management 

Residues 

Samples 

f--1- I a: 

' ,1 

I 
~ 

Nonnuclear 
Parts In 

Pit 
Fabrication 

p. 

~ 

Analytical 
Chemistry 

r Waste Oil 

New 
Pits_. 
Out 

osal 

FIGURE IT.l.3-l.-Flow Diagram of Proposed Pit Manufacturing at Los Alamos. 

Storage 
Vault 

s: 
~ 
V:l 

~ 
Ci3 



Enhancement of Plutonium Pit Manufacturing 

J 

'-

I 

i':l> 
z•~ 
::lj::l oo 
u•u 
..Jitfl <0 
>J:::e 
81~ 
z,tfl 
<o 
tfl..J 

, ,;--.... 
"'-.. ,-,"J .. , {a .. 
~--~' .. __ ,~ 

BANDELIER 

// ~ Los Alamos National Laboratory 

- Technical Area (TA) 

--- County boundaries 

-··-- Other boundaries 

TA-3: Ana ical Chemist and Non-Nuclear Parts 

TA-8: Radiography 

TA-50: Radioactive Liquid Waste Treatment 

0 0.5 1 I I I I I 
I I I 

00.51 2km 

2ml 
I 

cART ogiiPhy by A. Klan 
2fZ3I98 

SANTA FE 

NATIONAL 

FOREST 

TA-54: Solid Waste Handling and Low-Level Radioactive Waste Disposal 

TA-55: Processing, Handling, and Storage of Plutonium 

FIGURE 1Ll.~2.-Location of LANL Operations that Support Pit Manufacturing. 

II-5 



LANLSWEIS 

required to meet reasonably foreseeable pit 
manufacturing requirements. Two steps were 
involved in determining the floorspace 
requirements. First, subject matter experts 
provided the total floorspace that their 
capability would require based on the projected 
requirements, without regard to the final 
location of the program or function. Results of 
this analysis indicated that approximately 
15,300 square feet (1,425 square meters) were 
required in addition to floorspace currently 
available in TA-55-4 (see Table II.1.4-1). 
Second, the following criteria were employed to 
select the functions that could be relocated from 
existing space in TA-55-4 in order to make 
space available for pit manufacturing: 

• 

• 

• 

• 

• 

• 

Total floorspace would fulfill anticipated 
functional requirements. 
Only liquid waste and residues generated in 
large volumes at the additional space 
facility would be low-level radioactive 
liquid waste. (This can be sent to TA-50 
for treatment.) 
Major equipment that is integral to the 
TA-55-4 plutonium infrastructure would 
not be moved from TA-55-4. 
Both locations should dedicate space to 
materials handling and waste management 
functions. 
Functions, such as plutonium-238 
operations, that would require extensive 
decontamination would not move. 
Additional support functions that specific 
capabilities require would be moved if the 
capability is moved. 

These criteria are consistent with the following 
two basic concepts: (1) identifying capabilities 
that can most easily be separated from the 
current TA-55-4 infrastructure and remaining 
capabilities and (2) reconfiguring TA-55-4 to 
provide adequate contiguous space to 
accommodate the remaining capabilities such as 
the expanded pit manufacturing activities. 
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With the information and criteria above, the 
floorspace allocations for operations and 
support functions were determined and are 
shown in Table ll.1.4-1. Under these criteria, 
all or part of the capabilities marked with a 
superscripted letter "a" in Table ll.l.4-l could 
be conducted in the additional space. The 
functions analyzed for potential relocation in 
this PSSC analysis were selected to be 
representative of the functions that could move 
and to bound the potential impacts of the 
Expanded Operations Alternative. 

The risks and hazards associated with each of 
these functions that are candidates for the 
additional space are essentially identical. They 
are driven by the type and form of the material 
(plutonium oxide or metal in almost all cases), 
the nature of the operations (physical 
manipulation, destructive and nondestructive 
analytical work, solid chemistiy, and aqueous 
chemistry in small quantities), and the nature of 
the facility and equipment (which is driven by 
current design and other safety-related 
standards associated with plutonium 
operations). The one exception to this statement 
is the Special Recovery Line, which includes the 
capability to handle small quantities of tritium 
contamination (a different radioactive material 
than is associated with the rest of the materials 
that could transfer to the additional space) of 
plutonium parts (LANL 1997). Because the 
hazards associated with them are essentially the 
same for all of the functions that are being 
considered, the question of exactly which 
process( es) might be moved is not important to 
the analysis within this document. In other 
words, the operational impacts of the 
alternatives addressed in this PSSC analysis 
(discussed in volume I, chapter 5) are driven by 
the location of the operations, not the 
differences between those operations being 
considered to move to that location. For the 
purposes of this document, it is assumed that pit 
surveillance (as well as metallography 
associated with this function), pit disassembly 
for manufacturing feedstock, about 50 percent 
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TABLE IT.1.4-1.-Laboratory Floorspace Requirements in Square Feet (Square Meters) 

FUNCTION 

Manufacturing Plutonium Componentsa 

Disassembly and Surveillance of Weapons Componentsa 

Plutonium-238 Research, Development, and Applications 

Actinide Materials Science and Processing Research and Development 

Actinide Research and Development-General a 

Actinide Research and Development-Waste Management 

Special Recovery Linea 

Neutron Source Materials Recovery 

Pit Disassembly and Material Conversion 

Fabrication of Ceramic-Based Reactor Fuels 

Plutonium Recovery 

Support Activities 

Material Control and Accountability 

Materials Management and Radiation Controla 

Waste Manage men~ 

Analytical Chemistry-Metallographya 

Contingency Spacea 

Total 

a All or parts ofthese activities could be conducted in the additional space. 
Metric totals may not sum due to rounding. 

EXISTING 
TA-55-4 

FLOORSPACE 
f~ (m2) 

11,400 (1,060) 

2,300 (215) 

9,000 (835) 

3,400 (315) 

800 (75) 

700 (65) 

800 (75) 

1,000 (95) 

3,000 (280) 

13,400 (1,250) 

0 (0) 

4,400 (410) 

2,400 (225) 

4,700 (435) 

0 (0) 

57,300 (5,330) 

ALLOCATION OF 
ADDITIONAL 
FLOORSPACE 

EXISTING FLOORSPACE 
NEEDED UNDER 

AT TA-55-4 UNDER 
EXPANDED 

EXPANDED OPERATIONS 
OPERATIONS ttl (m2) ttl (m2) 

15,300 (1,425) 3,200 (300) 

0 (0) 4,500 (420) 

9,000 (835) 0 (0) 

3,400 (315) 1,000 (95) 

0 (0) 0 (0) 

0 (0) 1,200 (110) 

800 (75) 0 (0) 

1,500 (140) 0 (0) 

3,000 (280) 0 (0) 

13,400 (1,250) 0 (0) 

0 (0) 0 (0) 

4,400 (410) 2,000 (185) 

2,400 (225) 1,200 (110) 

2,600 (240) 1,500 (140) 

1,500 (140) 700 (65) 

57,300 (5,530) 15,300 (1,425) 

TOTAL EXPANDED 
OPERATIONS 
FLOORSPACE 

REQUIREMENT 
r~ (m2) 

18,500(1,720) 

4,500 (420) 

9,000 (835) 

4,400 (410) 

0 (0) 

1,200 (110) 

800 (75) 

1,500 (140) 

3,000 (280) 

13,400 (1,250) 

0 (0) 

6,400 (595) 

3,600 (335) 

4,100 (380) 

2,200 (205) 

72,600 (6,750) 

~ c ::s 
~ 
:i 
~ 

:::. 
~ 

""' i:: c ::s 
i::' 
::! 

""' ::;: 

~ ::s 
<§, 

~ 
~· 



LANLSWEIS 

of the actinide research and development and 
the Special Recovery Line would constitute the 
functions that would be moved. Based on the 
quantities and types of materials involved, these 
processes bound the materials and risks for the 
functions being considered to move to the 
additional space. 

The enhancement of pit manufacturing 
operations would require improvements in 
infrastructure, rearrangement of processes to 
optimize material flows, and equipment 
purchases so that LANL could provide a 
maximum capacity of up to 80 pits per year 
(using multiple shift operations) for the 
enduring nuclear weapons stockpile. However, 
pit manufacturing would not be the only 
function at LANL that requires dedicated 
floorspace in a nuclear materials facility. Other 
functions currently exist at TA-55-4 and must 
continue for the foreseeable future. These 
functions, their floorspace requirements in 
TA-55-4, and additional space are outlined in 
appendix ll.A. 

11.1.5 Capability Maintenance and 
Improvement Project 

The CMIP is the name of the construction 
project under which the enhancement of pit 
manufacturing would occur. The CMIP is a 
construction project that consists of two parts. 
The capability maintenance activities within 
this project are necessary to provide for the 
continued viability of several facilities, as 
discussed in volume I. These include TA-55 
and the Sigma Building. These activities are 
included in all of the SWEIS alternatives 
described in volume I because they are 
necessary to maintain existing capabilities. The 
SWEIS analyses of these aspects of the CMIP 
are addressed in chapter 5 of volume I for all 
alternatives. 

Alternatives that DOE could develop for 
creation of adequate additional space to 
accommodate pit production are presented in 
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section ll.2 of this PSSC analysis. As described 
earlier, modifications to TA-55-4 would be 
consistent with the following concepts: 
(I) identifying for possible relocation those 
capabilities that can most easily be separated 
from the TA-55 infrastructure and remaining 
capabilities and (2) providing adequate space 
within TA-55 to accommodate the remaining 
capabilities, including the enhanced pit 
manufacturing activities. 

11.2 SITING AND CONSTRUCTION 

ALTERNATIVES 

This section discusses alternatives for the 
construction of adequate additional space to 
accommodate pit production in addition to the 
other activities described in the Expanded 
Operations Alternative. Because of the 
potential transportation and handling 
implications of moving materials from TA-55 
to the CMR Building, options for transporting 
special nuclear materials (SNMs) are discussed 
also. The options for transporting SNMs are 
applicable to each of the alternatives. 

The typical No Action Alternative regarding 
this project (that is, not enhancing the existing 
capability), is discussed in the SWEIS No 
Action Alternative in volume I, and that 
discussion is not repeated here. 

Conceptual locations have been identified for 
the Brownfield Plutonium Facility and the 
Add-on to TA-55-4 alternatives based on the 
conceptual operational requirements of the pit 
manufacturing capability provided in the SSM 
PElS. These conceptual requirements have 
been used to broadly define facility size and 
category, utility needs, and other possible 
infrastructure characteristics. This information 
has been generally reviewed in the context of 
LANL's siting criteria and construction codes. 
The resulting locations are the product of this 
conceptual analysis. 



11.2.1 Alternatives Analyzed in 
Detail 

The text box on page II-2 briefly describes the 
three alternatives analyzed in detail. This 
section provides further information on these 
alternatives. As noted in these descriptions, pit 
manufacturing would continue during these 
construction activities by phasing construction. 
This approach allows for continuous support of 
missions throughout the construction activities. 

11.2.1.1 Utilize Existing Unused 
Space in the CMR Building 
Alternative 

Only two existing facilities at LANL are 
qualified to undertake the types of operations 
described in appendix II.A of this PSSC 
analysis: TA-55-4 and the CMR Building in 
TA-3. As noted previously, TA-55-4 does not 
currently have adequate available space. 
However, the CMR. Building has two wings 
available and another wing that may become 
available in time to support these needs. These 
three wings are essentially equivalent, and 
would have almost identical construction and 
operational impacts if utilized. 

This alternative is distinct from the others in that 
it does not require construction of new nuclear 
facility floorspace; rather, the construction 
project would focus on making existing nuclear 
facility space operational. Additionally, the 
majority of the construction involved is within 
existing facilities (which substantially reduces 
disturbance of land beyond the existing 
disturbance). Given that current employee 
office space is very limited at TA-55 and makes 
extensive use of portable trailers, it is 
reasonably foreseeable that a new office support 
facility could be constructed; thus, creation of 
this office space is included in the analyses for 
this alternative. The size and location of such a 
facility would likely be limited to currently 
developed areas. Operationally, the potential 
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for transportation on public roads, as well as 
material handling volume and risk, are more 
substantial for this alternative than the 
alternatives discussed in sections II.2.1.2 and 
II.2.1.3. This alternative poses minimal 
potential for biological or cultural effects, and 
there would be no addition to the potentially 
contaminated space in either TA-55 or the 
CMR Building (i.e., uses existing nuclear 
space). Additionally, facility modifications 
under this alternative would generate 
transuranic (TRU)2 waste and low-level 
radioactive waste (LL W)3 (because these 
modifications would occur within the nuclear 
facility), which would require treatment and 
disposal. 

The above discussion reflects an endpoint 
achievement in pit manufacturing capacity at 
TA-55-4. DOE would achieve this capacity in 
a phased manner. First, additional maintenance 
and equipment procurement would be 
conducted in TA-55-4 to support continued pit 
manufacturing at the existing capacity of about 
14 pits per year (this is part of all SWEIS 
alternatives). Secondly, construction would be 
initiated to complete refurbishment ofTA-55-4 
for long-term viability of the facility in support 
of all missions: replacement of aged analytical 
chemistry support equipment and 
improvements to nonnuclear support facilities. 
By completion of the second phase, it is 
expected that an intermediate pit manufacturing 
capability of20 pits per year at TA-55-4 would 
be achieved through use of the upgraded 
facilities and efficiencies gained in 
manufacturing operations. The final phase 
would be transfer of activities to the CMR. 
Building, followed by modification ofTA-55-4 

2· TRU wastes contain a transuranic radionuclide with 
a half-life greater than 20 years and alpha activity of 
100 nanocuries per gram (nCi/g) or greater at the time of 
measurement, excluding naturally occurring and depleted 
uranium, spent nuclear fuel, and high-level waste. 
3· LL W contains radioactivity, but is not classified as 
high-level waste, TRU waste, spent nuclear fuel, or 
"lle(2) byproduct material" as defined by DOE Order 
5820.2A, Radioactive Waste Management. 
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to provide for pit manufacturing at TA-55-4, as 
described above. The analyses of the "CMR 
Building Use" Alternative bound the potential 
risk to workers and the public from this phased 
approach. 

Transportation Corridor 

Transportation of SNM among the facilities at 
LANL would increase under the Expanded 
Operations Alternative. The transportation of 
samples between the CMR Building and 
TA-55-4 would also increase substantially (as 
described in the Expanded Operations 
transportation analysis). These shipments 
typically would require specially designed 
packaging and vehicles or road closures. In this 
case, total shipments between TA-55 and the 
CMR Building would be expected to increase 
by approximately 500 shipments of SNM per 
year (see appendix F in volume III). Road 
closures would occur more frequently. 

In order to minimize impacts to the public 
(ranging from transportation-related risks to 
inconvenience), a restricted-access road 
between TA-55 and TA-3 (Figures ll.2.1.1-1 
and ll.2.1.1-2) is proposed. This road would be 
developed on an existing dirt road just off of the 
existing public road. It would be utilized for all 
SNM shipments between TA-55 and the CMR 
Building. In addition to removal of vegetation, 
filling the road bed and paving the road, fences, 
gates, lights, towers, and other physical security 
structures would be constructed within the 
corridor. This road would not be constructed for 
the 20 pits per year rate. 

In order to ensure that the potential impacts of 
the Expanded Operations Alternative are 
bounded, the transportation analysis in volume I 
includes transportation of these materials on 
public roads utilizing appropriate packaging to 
minimize road closures. The Expanded 
Operations Alternative (volume I, chapter 5, 
section 5.3 .1 0) also includes the impacts of 
building the dedicated road. The resulting 
analysis is thus conservative in terms of public 
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risk due to transportation accidents and in terms 
of public radiation exposures associated with 
routine shipments. 

Inclusion of the "CMR Building Use" 
Alternative in the SWEIS 

The "CMR Building Use" Alternative from this 
PSSC analysis is included in the SWEIS 
Expanded Operations Alternative and its 
associated impacts analysis. The "CMR 
Building Use" Alternative for pit manufacturing 
is to utilize existing unused space in the CMR 
Building (moving activities from TA-55-4 to 
CMR to make adequate space in TA-55-4 for 
plutonium pit manufacturing activities) and use 
a dedicated restricted access road (with minimal 
environmental impacts) to mitigate the impacts 
to the public related to transportation between 
TA-55 and the CMR. Building. 

11.2.1.2 Brownfield Plutonium 
Facility Alternative 

In this alternative, DOE would build a new 
plutonium-qualified facility in a developed area 
near the existing Plutonium Facility at TA-55, 
hence, the use of the term "Brownfield." This 
stand-alone facility would take about as long to 
build and start up as a facility at an undeveloped 
or "Greenfield" site. A Greenfield facility, 
however, would require additional nonnuclear 
space (staging and storage, measurement 
equipment, etc.) as well as nuclear space 
(operational space); whereas, the Brownfield 
facility would be able to take advantage of some 
infrastructure at the existing TA-55 facility and 
thus, would likely require slightly less total 
floorspace and less total acreage than a 
Greenfield site. The Brownfield Plutonium 
Facility would have a new parking lot, new cold 
laboratory, low-level radiography, and support 
space. Approximately 15,300 square feet 
(1,425 square meters) of new laboratory 
floors pace would be required for this facility. A 
new office support facility could be required in 
the future and is analyzed as part of this 
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alternative. This alternative includes a 
dedicated transportation corridor to be 
constructed between TA-55 and the C:MR 
Building to provide analytical chemistry 
support to TA-55 pit manufacturing operations. 
The additional transportation options discussed 
in section ll.2.1.1 also would be considered 
under this alternative. 

As with the "CMR Building Use" Alternative 
for enhanced pit manufacturing, the increased 
pit manufacturing capacity would be phased 
under this alternative. The analysis of this 
alternative bounds the impacts of the phased 
implementation, and the operations impacts 
analyzed in volume I, chapter 5, bound the 
operational impacts of the phased 
implementation. 

Conceptually, the Brownfield Plutonium 
Facility could be constructed just south and west 
ofBuildings 1 and 2 within an existing protected 
area at TA-55 (Figure ll.2.1.2-1 ). Although the 
facility itself is within theTA-55 fence line, the 
fencing and security system may have to be 
moved to provide adequate buffer between the 
building and the fence. In order to provide the 
operational space required (see Table ll.1.4-1) 
under this alternative, this stand-alone facility 
would need to contain approximately 
15,300 square feet (1,425 square meters) of 
designated nuclear laboratory space; it is 
assumed that this space would become 
contaminated during operations, creating a 
liability for eventual cleanup. The required 
utilities would be routed to this stand-alone 
facility from nearby utility corridors. The 
facility waste streams would be routed to nearby 
waste collection lines. Most transportation of 
materials would occur within the existing 
protected area at TA-55, and access control 
would be managed using existing or slightly 
modified security fencing and equipment. This 
alternative would minimize transportation of 
materials between the CMR Building and 
TA-55. Potential environmental advantages for 
this alternative would include minimizing 
transportation risks and minimizing 
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development in currently undeveloped areas 
(less potential for cultural and biological 
impacts); however, it would create additional 
nuclear facility space that would potentially be 
contaminated (and have the liability for 
eventual decontamination and 
decommissioning). 

11.2.1.3 Add-On to the TA-55-4 
Alternative 

Construction to add plutonium-qualified space 
to the existing plutonium facility at TA-55 is 
also considered reasonable. Because this 
alternative would take maximum advantage of 
the existing TA-55 facility infrastructure (i.e., 
utilities, structural support, vaults, alarm 
systems, etc.), it would require less total 
development than the Brownfield site to provide 
the same operational floorspace. This facility 
also may have low-level radiography as well as 
a new cold laboratory, and may require office 
support space (thus, construction of this office 
space is analyzed as part of this alternative). 

Based on a conceptual siting, theTA-55 add-on 
plutonium facility could be located directly 
adjacent and along the northeastern wall of 
TA-55-4 between Buildings 42 and 8 
(Figure ll.2.1.3-1). The add-on plutonium 
facility would house approximately 15,300 
square feet (1,425 square meters) of nuclear 
laboratory space. The infrastructure necessary 
to support the pit manufacturing capabilities 
under this alternative would be provided by the 
existing, or slightly modified, TA-55-4 
Plutonium Facility. The utilities required for 
operations within the add-on facility would be 
provided by extending, and tying into, utility 
infrastructure already existing in TA-55-4. 
Material handling and movement would occur 
within TA-55-4, and the add-on facility and 
access control would be managed by using the 
existing TA-55-4 Plutonium Facility security 
systems. 
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The add-on facility may not require relocation 
of current TA-55-4 operations. While this is an 
option that would be implemented in a phased 
manner (as discussed in the other two 
alternatives), it also is possible to maintain and 
operate existing activities in TA-55-4 as a new 
pit production facility is built within the add-on 
facility (again, this may also utilize a phased 
approach that increases the capacity of the 
existing capability up to 20 pits per year). Once 
the add-on facility was completed and 
functioning under this option, the activities in 
TA-55 would be expanded and rearranged 
within TA-55--4 to meet projected floorspace 
requirements. As with the other alternatives, the 
analysis includes all construction operations 
(under either of the alternative options), and the 
analysis of operations discussed in volume I, 
chapter 5, bounds the operations of the phased 
approach. This alternative would minimize 
transportation between TA-55 and the CMR 
Building (the same as for Brownfield). This 
alternative includes a dedicated transportation 
corridor to be constructed between TA-55 and 
TA-3 to provide analytical chemistry support to 
TA-55 pit manufacturing operations in the add
on facility. However, the additional 
transportation options discussed in section 
II.2.1.1 also would be considered under this 
alternative. This facility would create 
additional contaminated space. This alternative 
has essentially the same environmental impacts 
as the Brownfield facility. 

11.2.2 Alternatives Not Examined in 
Detail 

11.2.2.1 Eliminate Existing 
Capabilities 

Existing plutonium facilities and capabilities at 
LANL are needed to support ongoing missions. 
Many of the capabilities that currently exist are 
essential to successfully support ongoing 
programmatic missions and implement the SSM 
PElS decisions and cannot be eliminated (for 
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example, aqueous and pyrochemical recovery 
and stabilization process, storage and handling 
of plutonium, plutonium metallurgy, analytical 
chemistry, and nondestructive analysis). Other 
nuclear facility capabilities are critical to 
ongoing missions at LANL, and there has been 
no DOE programmatic determination to cease 
or transfer these responsibilities to another site. 
Hence, the elimination of existing capabilities at 
LANL to make space available for enhanced pit 
manufacturing is not considered reasonable. 
For these reasons, an elimination alternative is 
not examined further. 

11.2.2.2 Greenfield Plutonium 
Facility 

An alternative to construct a new facility or 
facilities at an undeveloped location at LANL 
also was considered but dismissed from detailed 
evaluation. Such a facility would have to be 
largely self-sufficient and could take little 
advantage of existing infrastructure available at 
a developed site (replication of such 
infrastructure would mean a facility with far. 
more total floorspace than the minimum 
required to perform the operations). Under such 
an alternative; site disturbance would be 
extensive (roads, parking areas, fences, utilities, 
administrative offices, etc.) with the potential 
for affecting biological, visual, and/or cultural 
resources. Such an action also would add 
substantially to the operating nuclear space in 
the weapons complex and at LANL at a time 
when DOE is trying to minimize this type of 
space (and thus, minimize the eventual liability 
for decommissioning of contaminated space). 
The time required to build and start up such a 
facility is extensive. There are no 
programmatic, environmental, or other 
advantages to undertaking this type of action 
beyond those represented in the alternatives 
described in section 112.1. Transportation, 
material handling, and other issues are no 
different for this alternative than are represented 
in the other alternatives. Because there are no 
potential advantages to undertaking a 



Greenfield Plutonium Facility, and there are 
additional unique environmental impacts 
associated with disturbing an undeveloped site, 
this alternative is not considered reasonable for 
detailed analysis. 

11.2.2.3 Otlter Existing Space 

While there may be other facilities with existing 
available space at LANL, with the exception of 
existing unused plutonium-qualified space at 
the CMR Building, this space does not meet 
current standards for supporting plutonium 
operations. Substantial upgrades to such 
facilities would be required to allow for their use 
in plutonium operations. By the nature of 
requirements for plutonium facilities, these 
upgrades would be so intrusive and complex 
that they would be similar in duration to the 
Brownfield Alternative. Additionally, such 
facilities are farther away from the existing 
infrastructure at TA-55 than is examined in the 
Brownfield Alternative, and so additional 
transportation risks would be incurred in this 
event (as compared to Brownfield). This 
alternative would have no programmatic or 
environmental advantages over the Brownfield 
Alternative. As such, this alternative is not 
considered to be distinct from the Brownfield 
Alternative and is not analyzed. 

11.3 AFFECTED ENVIRONMENT 

This section does not repeat information that is 
presented in volume I, chapter 4; it focuses on 
alternative-specific information that is needed 
to illuminate the differences among alternatives. 
Table ll.3-l identifies the environmental 
resources common to this PSSC analysis and 
volume I, along with their location in both 
documents. Table ll.3-2 identifies 
environmental resources that are not discussed 
in this PSSC analysis, provides information 
about why they are not discussed, and identifies 
the locations of the discussions in volume I, 
chapter 4. 
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TABLE 11.3-l.-Potential Environmental 
Resource Issues Addressed in Volume I and 

ThisPSSC 

ENVffi.ONMENTAL LOCATIONS OF 
RESOURCE DISCUSSIONS 

Land Use Volume I, section 4.1.1 and 
PSSC Analysis, section II.3.1.1 

Noise Volume I, section4.1.3 and 
PSSC Analysis, section 11.3.1.3 

Air Quality Volume I, section 4.4 and PSSC 
Analysis, section ll.3.2 

Ecological Resources Volume I, section 4.5 and PSSC 
Analysis, section ll.3.3 

Cultural Resources Volume I, section 4.8 and PSSC 
Analysis, section ll.3.4 

Traffic Volume I, section 4.10 and 
PSSC Analysis, section II.3.5 

Environmental Justice Volume I, section 4.7 and PSSC 
Analysis, section ll.3.6 

Human Health Volume I, section 4.6 and PSSC 
Analysis, section ll.3.7 

Environmental Volume I, sections2.1.2.5 and 
Restoration and Waste 4.9 and PSSC Analysis, section 
Management II.3.8 

11.3.1 Land Resources 

11.3.1.1 Land Use 

TA-55 and TA-3 have been designated for 
research and development land use purposes, as 
has the land within the neighboring T As, 
including TA--48, TA--60, and TA-59. The 
majority ofthe land within TA-55 and TA-3 is 
highly developed industrially. TA-55 is located 
on Mesita del Buey, which is a narrow 
southeast-trending mesa about 2.5 miles 
(4 kilometers) long. The CMR Building is 
located in TA-3 about 1.2 miles (2 kilometers) 
west ofTA-55 on South Mesa. The locations of 
TA-55 and TA-3 are shown in Figure II.1.3-2. 
Currently undeveloped land within the vicinity 
of TA-55, including that along the proposed 
transportation corridor, is open to wildlife use. 
It is not considered to be the highest quality 
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TABLE ll.3-2.-Potential Environmental Resource Issues Addressed Only in Volume I 

ENVIRONMENTAL REASON NOT ADDRESSED IN TillS LOCATION OF 
RESOURCE DOCUMENT DISCUSSION 

Visual Resources Any major construction would occur in developed Chapter 4, section 
industrial areas. 4.1.2 

Parks~ Forests~ Conservation Areas~ None of these resources is located in any of the areas Chapter 4, section 
Wetlands~ and Areas of under consideration. 4.1 
Recreational, Ecological, or 
Aesthetic Importance 

Geology and Soils Alternatives would involve the same types of surface Chapter 4, section 
soils and the same underlying Bandelier Tuff 4.2 
(Nyhan et al. 1978). 

Water Resources None of the alternatives would affect water resources. Chapter 4, section 
Any modifications to runoff patterns would be minor 4.3 
relocations. 

Socioeconomic Conditions Fewer than 140 workers would be required to Chapter 4, section 
implement the Preferred Alternative during times of 4.9 
peak labor demand. Construction projects associated 
with any of the alternatives would be approximately 
4 years in duration, and the number of potential workers 
is very small compared to the population base in 
northern New Mexico. 

habitat, however, due to its close proximity to 
highly developed areas with high levels of 
human activities and busy roadways. 

11.3.1.2 Vtsual Environment 

The visual environment around TA-55 is that of 
an industrially developed site with a backdrop 
afforested and grass covered areas. Similarly, 
the larger industrial development within TA-3 
is set against a predominately silvan backdrop. 
The surrounding TAs are either sparsely 
developed and forested, or their development is 
clustered into one or two areas with forested 
areas within their boundaries. 

11.3.1.3 Noise Environment 

Operations at TA-55 and TA-3 contribute to 
the overall background noise level generated by 
LANL activities, primarily through the traffic 
into and away from the facilities located within 
these TAs. Actual operational noise heard 
outside of structures is limited to the immediate 
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vicinity of the buildings; mostly these noises are 
due to occasional routine maintenance activities 
(such as grass mowing) and the movement of 
equipment and waste containers into and around 
the facilities. No measurements of 
environmental noise have been conducted 
within the TA-55 area, but the level of noise 
present there and around the TA-3 area is fairly 
representative of other industrially developed 
sites around LANL. 

11.3.2 Air Quality 

Air monitors in the stacks at TA-55-4 and the 
CMR Building collect data from routine 
emissions. The index used in this SWEIS for 
the CMR Building radioactive stack emissions 
is 0.0002 curies per year (see Table 3.6.1-4 in 
chapter 3, volume I). The index for TA-55 
radioactive stack emissions is 0.00002 curies 
per year of plutonium-239, and about 1,100 
curies per year of tritium (in the form of 
hydrogen and water vapor) (see Table 3.6.1-2, 
chapter 3, in volume I). 



11.3.3 Ecological Resources 

11.3.3.1 Threatened or Endangered 
Species 

DOE utilized existing available field 
information and a preliminary model of nesting 
and roosting habitat for the Mexican spotted owl 
to assess use of theTA-55 and TA-3 areas by 
species of animals and birds that are federally 
listed and state listed and protected as 
threatened or endangered. Three federally 
protected (also state listed) speci~s of b~rds 
potentially use the areas for foragtng habitat: 
the bald eagle (Haliaeetus leucocephalus), the 
American peregrine falcon (Falco peregrinus), 
and the Mexican spotted owl (Strix occidentalis 
Iucida) (Haarmann 1997). 

11.3.3.2 Flora and Fauna 

The areas within the fenced portion of TA-55 
where TA-55-4, the Brownfield Plutonium 
Facility, and the add-on to the TA-55-4 
alternatives are proposed for location, are not 
available for use by any but the smallest wildlife 
species. This also is the case with the fenced 
portion of TA-3 around the CMR Building. 
These areas within the TA security fences are 
grassed over with a mixture of native and 
nonnative grass species and have small 
landscaped areas that include low lying bushes 
and a few small trees, but no large-trunked trees. 
The mesa-top area along the proposed 
transportation corridor within TA-55, TA-48, 
and TA-59 is predominantly covered with 
ponderosa pine (Pinus ponderosa Laws. var. 
scoparium Engelm.), with small stands of 
Gam bel oak (Quercus gambelii Nutt.) 
understory trees (Quercus gambelii) and a 
groundcover of mostly mountain muhly grass 
(Muhlenbergia montana (Nutt. (AS. Hitchc.) 
and blue grama grass (Bouteloua gracilis 
(H.B.K.) Lag.)). Wildlife in the mesa-top area 
includes a variety of insects, reptiles, birds, and 
mammals. Small mammals known to inhabit 
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the area include voles (Microtus spp.), brush 
mice (Peromyscus boylii), and chipmunks 
(Eutamias spp.). Large mammals kn?wn to use 
and inhabit the area include game ammals such 
as elk (Cervus elaphus) and mule deer 
(Odocoileus hemionus), as well as coyote 
(Canis latrans) and black bear (Ursus 
americanus). Field data suggest that many of 
these animals are attracted to and use surface 
water located in the upper portion ofMortandad 
Canyon to the northeast ofTA-55. 

11.3.4 Cultural Resources 

Historic and archaeological sites are located in 
the vicinity of TA-55. These include a two
room pueblo (LA 12705) and historic wagon 
road (LA 71160) near the proposed corridor. 
LA 12705 has been determined eligible for the 
National Register of Historic Places (NRHP). 
LA 71160 has been determined ineligible for the 
NRHP (LANL 1996b). Other cultural 
properties are not expected to be found wi~n 
the areas encompassed by the vanous 
alternatives because of the currently disturbed 
states of the potential alternative sites. 

11.3.5 Traffic 

Four publicly accessible vehicle routes convey 
traffic to and from LANL (Figure ll.1.3-2). 
State Road 502 (Main Hill Road) and East 
Jemez Road are heavily used by commuter 
traffic from Santa Fe and Espanola. State Roads 
4 and 501 (West Jemez Road) provide access to 
LANL for small communities to the west of 
LANL. Pajarito Road conveys traffic from 
White Rock to LANL. The four main portals to 
LANL convey about 40,000 average daily trips 
(ADTs). They are Los Alamos Canyon bridge 
(28,000 ADTs), Pajarito Road (8,000 ADTs), 
East Jemez Road (6,000 ADTs), and State Road 
4 from the west (1,000 ADTs). East Jemez 
Road and Pajarito Road are DOE-owned and 
provide public access to many of the TAs at 
LANL. 
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In addition to private vehicles, government 
vehicles contribute to the volume of traffic on 
these roadways. Routine shipments of SNM are 
made across these roads in the DOE/U.S. 
Nuclear Regulatory Commission (NRC) Type B 
certified packaging. DOE has delegated the 
authority to LANL to temporarily close roads 
for the purpose of transporting hazardous or 
radioactive materials on DOE-owned roads. On 
average, the total number of on-site transfers of 
radioactive materials is approximately 950 per 
year. The number of hazardous or radioactive 
material shipments that actually require 
temporary road closures is approximately 80 per 
year. Road closures for on-site hazardous or 
radioactive material transfers are routinely 
conducted at one of three times: 5:00 a.m., 
9:00 a.m., or 2:00 p.m. Road closures generally 
last less than 1 hour. Traffic is either held in 
place by security personnel or rerouted to the 
other available access roads at LANL. Because 
of the temporary and infrequent nature of the 
road closures and the ability to schedule road 
closures during off-peak hours, no discernible 
changes in routine traffic patterns are known to 
result from these actions at LANL. 

11.3.6 Environmental Justice 

Section 4.8, of chapter 4, volume I, discusses 
environmental justice and the populations near 
LANL. Because any of the alternative 
construction sites would have only local effects 
and the local populations are not minority or 
low-income populations, environmental justice 
considerations are complete in volume I, 
chapter 5. 

11.3. 7 Human Health 

Work (including facility modification, 
maintenance and similar work) in the nuclear 
facilities at TA-55-4 and the CMR Building is 
presumed to involve exposure to radiation. 
Such work is conducted according to strict 
guidelines established by existing LANL 
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standard operating procedures (SOPs). Under 
these SOPs, engineering and administrative 
controls are implemented to minimize worker 
and public exposure to radiation. Chapter 5 of 
volume I addresses projected worker doses at 
TA-55. Worker doses at the CMR Building are 
considerably lower than for TA-55. 

Construction and relocation activities can 
expose workers to a variety of health risks and 
accidents, such as handling hazardous materials, 
being crushed beneath heavy equipment, back 
injuries, hidden electrical hazards, and working 
in a confined space. All work is performed 
according to SOPs for each type of task. In 
some cases, special work permits are required 
for work in secure areas or areas where 
radioactive or hazardous chemicals are present. 
Worker health is protected by the use of 
administrative controls and the wearing of 
personal protective equipment as needed and as 
specified in the special work permits. 

11.3.8 Environmental Restoration 
and Waste Management 

LANL has established procedures to be in 
compliance with all applicable laws and 
regulations for collecting, storing, treating, and 
disposing of waste. LANL's construction 
debris and nonhazardous solid waste are 
disposed of at the Los Alamos County Landfill 
on East Jemez Road. Typical radioactive wastes 
generated at TA-55 and the CMR Building 
include radioactive liquid waste, which is piped 
or trucked to the Radioactive Liquid Waste 
Treatment Facility (RLWTF) at TA-50; solid 
LLW, which is managed and may be disposed 
of at TA-54, Area G; and TRU waste, which is 
packaged and stored at TA-54 pending ultimate 
disposal at the Waste Isolation Pilot Plant 
(WIPP). In addition, mixed waste (containing 
both a radioactive and a Resource Conservation 
and Recovery Act (RCRA)-regulated hazardous 
component) is generated at these facilities. 
TRU mixed waste is transported to TA-54, Area 



G, and stored there pending disposal at the 
WIPP. Solid, low-level mixed waste (LLMW)4 

and liquid LLMW are transported to TA-54, 
Area G, and TA-54, AreaL, respectively, and 
stored there until appropriate disposal options 
become available. These options may include 
shipment off site to a commercial or other DOE 
facility for treatment and disposal. 

The Environmental Restoration (ER) Project 
was established to identify the extent of 
environmental contamination at LANL from 
past practices and the appropriate means of 
cleaning it up under RCRA (as described in 
chapter 2, section 2.1.2). No potential release 
sites are known to exist in the immediate 
vicinity or are expected to be disturbed by 
activities planned under any of the alternatives 
under consideration in this PSSC analysis. 

11.4 ENVIRONMENTAL 

CONSEQUENCES 

Routine air emissions, wastewater, and solid 
waste projections from operations and their 
associated impacts are discussed in volume I 
(chapters 4 and 5) and are associated with the 
locations of facilities under the "CMR Building 
Use" Alternative. Impacts from the operations 
located in TA-55 could potentially be less than 
the TA-3 location; but, because routine 
emissions are so low, changes in impacts 
between these locations are not identifiable. 
Some aspects of impacts do not have a location 
difference. For example, radioactive 
wastewater treatment and radioactive waste 
disposal have the same final disposal locations 
under each alternative. 

Impacts from operational accidents could show 
a locational difference because the CMR 
Building is closer to more members of the 
public than TA-55-4. The accident analysis 

4
· LLMW contains LL W, plus chemicals regulated as 

hazardous under the RCRA (42 United States Code 
[U.S.C.] §6901). 
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section of volume I considers that the location 
for the operations requiring the additional space 
is in the CMR Building. Impacts due to 
accidents from these same operations being 
located in the vicinity of TA-55 could 
potentially be less. It is noted however, that this 
change would manifest only in the overall 
consideration of risk due to accidents. Existing 
operations with radioactive materials in the 
CMR Building and TA-55 represent the same 
potential hazards as those proposed for the 
future. The frequency of the potential accident 
might increase with an increase in the amount of 
work, but the potential consequences of such 
accidents have been considered for both 
facilities in chapter 5. 

Another distinction among the alternatives is 
the creation of new nuclear space. The "CMR 
Building Use" Alternative is the only alternative 
that does not create any new nuclear space. 
Operations in new nuclear space under the other 
alternatives are assumed to create contaminated 
space and the liability for eventual 
decontamination and decommissioning. This is 
a conservative assumption and presentS a 
bounding analysis for the alternatives presented 
in this PSSC analysis. 

Note that any impacts associated with the 
dedicated transportation corridor would not be 
incurred at the 20 pits per year production rate. 

11.4.1 Utilize Existing Unused Space 
in the CMR Building 
Alternative 

11.4.1.1 Land Use 

The expansion and reconfiguration activities to 
enhance plutonium pit manufacturing under this 
alternative would involve existing structures in 
TA-55-4 and the CMR Building at TA-3. 
Land uses in TA-55 and the CMR Building 
would not change from the current classification 
of use for research and development. 
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Under this alternative, a dedicated 
transportation corridor would be constructed to 
transport plutonium pits and various plutonium 
samples and components among the facilities at 
TA-55, the analytical chemistry operations at 
the CMR Building, and the nonnuclear support 
facilities in TA-3 (Figures Il.2.1.1-1 and 
II.2.1.1-2). The corridor would be 
approximately 1 mile (1.6 kilometer) in length 
and 75 feet (23 meters) wide. It would occupy 
an area of approximately 7 acres (2.8 hectares). 
Development of the corridor would require road 
construction activities, including the removal of 
vegetation and the filling of a road bed. The 
dedicated corridor would cross Diamond Drive 
at its intersection with Sigma Road. At this 
intersection, a gate would be constructed to 
exclude public access during the movement of 
SNM into or out of the CMR Building. Public 
access to Pajarito Road would be allowed to 
continue unimpeded. 

11.4.1.2 Noise 

Implementation of the alternative to use existing 
CMR Building space would result in noise 
production both within the CMR Building and 
TA-55-4, as well as exterior to both structures 
in the case of the roadway and related 
construction actions. Noise produced from the 
construction activities conducted within both 
buildings and outside of structures would not 
likely affect the public. Involved workers 
would be exposed to levels of noise under 
normal working conditions, ranging from about 
45 decibels A-weighted frequency scale (dBA) 
to 55 dBA for decontamination activities 
(May 1978) all the way up to slightly in excess 
of about 95 dBA for construction activities 
involving the use of heavy machinery (such as 
chainsaws, bulldozers, rock drills, and concrete 
mixers). At a distance of 50 feet (15 meters) 
from the work site, however, these noise levels 
would range from about 75 dBA to 95 dBA 
(Magrab 1975). 
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Most of the noise produced by the 
decontamination, construction, and 
reconfiguration activities at the CMR Building, 
TA-55, and the transportation corridor would 
fall below the occupational exposure limit 
(OEL) of the U.S. Occupational Safety and 
Health Administration (OSHA). Noise 
intensity would quickly decrease with distance 
from the source (Lipscomb and Taylor 1978). 
Any noise produced above 80 dBA would 
require the operators and nearby workers to 
participate in a personnel hearing conservation 
program (LANL 1993). The majority of the 
remodeling and construction activities would 
take place inside existing buildings, such as the 
CMR Building. The damping effect ofbuilding 
walls and greater than a 50-foot (15-meter) 
distance would reduce the noise levels below 
80 dBA and to normal background levels 
(Canter 1996). The public would not be 
subjected to noise above 80 dB A at the closest 
public areas of Diamond Drive and Pajarito 
Road. 

11.4.1.3 Air Quality 

Radiological Emissions 

Many proposed reconfiguration and associated 
activities would take place in the CMR 
Building. The decontamination and 
improvements would be conducted primarily 
indoors. The existing space to be remodeled 
would be physically segregated from the rest of 
the CMR Building. Normal operations would 
continue unhindered in the rest of the CMR 
Building. Engineering controls and SOPs 
would be in place to prevent radiological 
contaminants from leaving the work area. The 
room air would be filtered by the existing high
efficiency particulate air (HEP A) filters in the 
ventilation system during the reconfiguration. 
The CMR Building stack air exhaust would 
continue to be sampled. CMR Building 
improvements, such as installing a new heating, 
ventilation, and air conditioning (HV AC) 



system would be made only after appropriate 
decontamination procedures were followed. 

Workers would wear appropriate protective 
gear and radiation dosimetry for performing 
decontamination. The applicable SOPs for 
decontaminating interior spaces and equipment 
would be followed. Radiological monitoring of 
the workers and work space would be conducted 
routinely to assure containment of any 
radioactive contamination. Under these 
administrative, engineering controlled, and 
closed systems, no radioactive material would 
be expected to be released into the environment. 
The radiological air quality outside the CMR 
Building would not be expected to vary from 
normal operations. The workers and public 
would not be affected, with respect to 
radiological air emiSSions, from these 
decontamination and improvement activities at 
the CMR Building because any contaminated 
air would be filtered before leaving the building. 
Any radioactive waste from the 
decontamination process would be transported 
to TA-54, Area G following the current SOPs, 
which call for closing public access to Diamond 
Drive and Pajarito Road during radioactive 
waste transport. The public would not be 
affected because of the road closure. 

The construction of a new transportation 
corridor between TA-55 and the CMRBuilding 
at TA-3 would be along Mortandad Canyon and 
Pajarito Road. The stretch ofland is comprised 
of developed areas and forest. No solid waste 
management units (SWMUs) or radioactively 
contaminated soils are present along the 
corridor route (LANL 1990). The ground 
leveling, road paving, and construction of guard 
stations and security fences would not 
contribute additional radioactive air emissions 
from the area. No facilities or operations exist 
along the corridor that would emit radioactive 
constituents to the atmosphere. The 
radiological air quality of this area would not be 
expected to change from the historical average 
for the area. No environmental impacts with 
respect to radiological air emissions would be 
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expected for workers or the public from the 
construction of the transportation corridor. 

Nonradiological Emissions 

The air emissions of nitrogen oxides, carbon 
monoxide, sulfur oxides, and particulate matter 
from construction equipment exhaust only 
occur during the periods of active construction 
and are small compared to routine vehicle 
emissions associated with traffic in the area. 
Workers and the public would not be impacted 
by these emissions primarily because of the low 
volume of emissions and distance from the 
construction sites to the nearest public area. 

11.4.1.4 l?cologicalllesources 

Threatened or Endangered Species 

Bald Eagle. LANL studies indicate that the 
bald eagle may occasionally forage in the areas 
proposed for the transportation corridor under 
the "CMR Building Use" Alternative. The bald 
eagle primarily occurs in habitats along 
permanent streams, rivers, and lakes. The areas 
proposed for use in the "CMR Building Use" 
Alternative do not contain permanent streams, 
rivers, or lakes. Therefore, these areas are 
considered only low-level use foraging habitat 
for the bald eagle. The loss ofthis small amount 
oflow-level use foraging habitat would not have 
any appreciable effect on this species. 

Peregrine Falcon. LANL studies indicate that 
the areas proposed for the transportation 
corridor constitute less than 0.05 percent of the 
total area available for potential foraging habitat 
for the peregrine falcon within the LANL 
boundary. Because this represents only a small 
portion of the total foraging habitat for the 
peregrine falcon, this would not have any 
appreciable effect on this species. 

Mexican Spotted Owl. The area proposed for 
the transportation corridor has been analyzed 
using the preliminary model for Mexican 
spotted owl potential nesting and roosting 
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habitat. The results of the analysis indicated 
that fragmented patches of potential nesting/ 
roosting habitat exist within 0.2 mile 
(322 meters) of the proposed corridor. This area 
is already considerably disturbed by noise and 
light from existing roads and buildings near the 
site. Given the fragmented nature of this 
potential habitat and the current level of 
disturbance, the "C.MR Building Use" 
Alternative should not contribute additional 
disturbances to the potential habitats. The 
preliminary model also indicated that the 
corridor includes Mexican spotted owl foraging 
habitat. It is estimated that the loss of foraging 
habitat to the owl would represent roughly 
0.06 percent of the total available foraging 
habitat within the LANL boundary. The loss of 
this foraging habitat would not have any 
appreciable effect on this species. 

Flora and Fauna 

The upgrades for the "CMR Building Use" 
Alternative are primarily indoor upgrades to 
existing facilities, with the exception of the 
transportation corridor. The transportation 
corridor could contain a security fence that 
would alter approximately I mile 
(1.6 kilometers) of large mammal and predator 
movement along Pajarito Road in the vicinity of 
TA-59 and TA-48, but would not restrict game 
animal movement within the immediate 
vicinity. The removal of about 7 acres 
(2.8 hectares) of overstmy and understory 
vegetation within the proposed road corridor 
would displace small mammals and birds. 

11.4.1.5 Cultural Resources 

No adverse effects to cultural resources are 
expected to occur under this alternative. The 
NRHP-eligible site along the transportation 
corridor would be avoided, if possible. If the 
site cannot be avoided, appropriate mitigation 
measures, including data recovery, would be 
designed and implemented in consultation with 
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the New Mexico State Historic Preservation 
Office(r) (SHPO) (LANL 1996b). 

11.4.1.6 Traffic 

This alternative is expected to increase the 
volume of traffic at the CMR Building on 
Diamond Drive and at TA-55 on Pajarito Road 
during the construction of facilities and 
operations that support enhanced pit 
manufacturing at LANL. Vehicles required to 
transport construction workers' materials would 
contribute to an increase in local traffic. This 
additional traffic load is anticipated to occur 
primarily within the first 3 years of the project. 
Pajarito Road currently averages about 8,000 
vehicle trips per day and Diamond Drive about 
13,000 vehicle trips per day. Assuming an 
additional 600 vehicle trips per day due to 
construction and a fairly even distribution to 
both roads, increases are projected to be about 2 
to 5 percent. Effects of this increase would not 
be significant. Construction activities at TA-55 
would not require the permanent or extended 
closure of any public roads or rerouting of 
traffic. Temporary closures could be required to 
accommodate certain construction activities. 

Construction activities could temporarily 
decrease the number of available employee 
parking spaces and interfere with the existing 
employee parking situation in TA-3 and 
TA-55. Construction activities could adversely 
affect the traffic flow around TA-55 primarily 
at the start and end of each work day. At a 
minimum, the potential shortage of parking 
spaces would result in delays for both site 
workers and construction workers and could 
result in an increase in the number of vehicular 
accidents. Following completion of 
construction activities, sufficient parking would 
be available. 

During peak operations, up to an additional 140 
employees are anticipated to be on the site. 
Assuming 280 vehicle trips as a result, an 
increase of about 1 to 2 percent in traffic is 



projected for Diamond Drive and Pajarito Road. 
With the related construction traffic no longer 
present, the effect of this traffic increase would 
not be significant. 

The construction and operation of a dedicated 
transportation corridor between TA-55 and 
TA-3 is proposed as part of this alternative. It 
would restrict vehicular access to TA-48, the 
Sigma Complex in TA-3, and public use of 
Diamond Drive because it would cross the 
access roads into each of these T As and 
Diamond Drive. The construction and 
operation of railroad-type crossing gates at the 
intersection of Diamond Drive and Sigma Road 
and at the entrance of TA-48 off of Pajarito 
Road would restrict traffic movements during 
construction and would stop traffic when 
dedicated vehicles are using the corridor. Based 
on an estimated peak rate of 500 SNM 
shipments each year using the corridor and 220 
working days per year, the number of road 
closures would average less than three per 
working day and last less than 15 minutes per 
closure. These closures would be coordinated to 
avoid peak traffic hours. No members of the 
public would be allowed access to the dedicated 
transportation corridor. 

The use and operation of the transportation 
corridor would reduce the number of LANL 
vehicles that carry SNM on publicly accessible 
Pajarito Road and Diamond Drive by 
approximately 500 shipments per year or about 
three vehicles per work day. This decrease in 
traffic volume would result in a reduction in the 
potential for vehicular accidents involving 
SNM. However, radioactive materials from 
other LANL operations would continue to use 
publicly accessible roads. The dedicated 
transportation corridor also would provide for 
incremental improvements in the level of 
security and efficiency in transporting SNM 
between TA-55 and the CMR Building. 
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11.4.1.7 Human Health 

Human health impacts may potentially result 
from decontamination of equipment, relocation 
of equipment and materials, and the 
construction and interior modifications that 
would be performed over the transition period. 
Radiological impacts may result from exposure 
to plutonium, uranium, tritium, and a variety of 
actinides when these materials are moved to 
new locations and as workers reconfigure 
radiological control areas. 

Workers involved in construction of a new 
guard gate and the construction of a safe and 
secure transportation corridor would not be 
exposed to radioactivity at levels above 
background. Doses to construction workers are 
expected to be no higher than doses to 
permanent LANL workers. LANL worker 
doses are displayed in Table ll.4.1.7-1 and 
discussed below. 

Workers involved in decontamination and 
building modification activities at TA-55 and 
the CMR Building would be working in 
radiological control areas and in areas adjacent 
to ongoing operations, and therefore, would 
have a greater exposure to radioactivity than the 
workers mentioned in the preceding paragraph. 
Approximately 364,000 labor hours would be 
needed to accomplish the decontamination and 
reconfiguration activities within TA-55-4. In 
order to estimate potential health effects, the 
external dose to construction workers at TA-55 
is assumed to be approximately the same as that 
received by radiological control technicians and 
by Johnson Controls, Inc. (JCI), workers 
performing routine maintenance and equipment 
installations at TA-55-4. As a group, these 
technicians and workers received about 
0.12 millirem per hour. Therefore, the 
collective dose to workers performing the 
decontamination and building modifications is 
estimated to be about 45 person-rem. Using a 
risk conversion factor of 4 x 104 excess latent 
cancer fatality (LCF) per person-rem 
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TABLE 11.4.1.1-1.-Radiological Doses and Excess Latent Cancer Fatalities for Construction 
Activities Under the "CMR Building Use" Alternative 

WORKERS 

Construction Worker at 
TA-55 

Construction Worker at 
CMR Building 

a Stokes 1997 
b PC 1996 

HISTORICAL 
COLLECTIVE 
DOSE RATE 

(remlbr) 

0.00012a 

0.0000039b 

(International Commission on Radiological 
Protection [ICRP] 1991), this means that 
1.8 x 1 o-2 excess LCF would be expected over 
the life of the "CMRBuilding Use" Alternative. 
In other words, it is unlikely that the 
decontamination and building modifications 
would result in any excess cancer fatalities 
among the construction worker population. 

Approximately 305,000 labor hours would be 
needed to accomplish the decontamination and 
reconfiguration activities within the CMR 
Building. The external dose to construction 
workers at the CMR Building is assumed to be 
approximately the same as that received by 
radiological control technicians and by JCI 
workers performing routine maintenance and 
equipment installations at the CMR Building. 
Based on a review of their radiation exposures, 
these technicians and workers received on 
average about 0.0039 millirem per hour. 
Therefore, the collective dose to workers 
performing the decontamination and building 
modifications is estimated to be 1.2 person-rem. 
Using a risk conversion factor of 4 x 104 excess 
LCF per person-rem, this means that 4.8 x 10-4 
excess LCF would be expected over the life of 
the "CMR Building Use" Alternative. In other 
words, it is highly unlikely that the 
decontamination and building modifications 
would result in any excess cancer fatalities 
among the worker population. 
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EXPOSURE COLLECTIVE 
EXCESS 

LENGTH DOSE 
LATENT 
CANCER 

(person-hours) (person-rem) 
FATALITIES 

364,000 43.68 0.018 

305,000 1.19 0.00048 

Worker exposures to radiation and radioactive 
materials in radiological control areas would be 
controlled under established procedures that 
require doses to be kept as low as reasonably 
achievable. Any potential hazards would be 
evaluated as part of the radiation worker and 
occupational safety programs at LANL. 
Nonroutine construction activities may require 
special work permits with worker protection 
measures given for specific locations and 
activities. Under the "CMR Building Use" 
Alternative, the public would not receive any 
additional radiological dose beyond the 
background level. Therefore, no adverse human 
health effects to the public are anticipated. 

11.4.1.8 Waste Management 

The "CMR Building Use" Alternative would 
produce waste from the construction of a new 
dedicated transportation corridor, interior 
building modifications, and the replacement of 
old equipment used to support pit 
manufacturing operations in TA-55-4 and the 
CMR Building. The types of waste that could 
be generated from these activities would include 
nonhazardous solid waste from construction 
activities, RCRA waste, Toxic Substances 
Control Act (TSCA) (15 U.S.C. §2601) 
polychlorinated biphenyl (PCB) waste, LLW, 
and LLMW from modifications to 
manufacturing operations. Sanitary wastes also 



would be generated from the construction 
activities. Table ll.4.1.8-l shows the estimated 
volumes of radioactive waste that would be 
generated from the construction activities. As 
shown in Table II.4.1.8-l, the total volume of 
radioactive waste that would be generated by 
construction and building modifications would 
be 2,685 cubic yards (77 cubic meters) over the 
3 to 4 years of construction activity. 

Nonhazardous wastes would be disposed of in 
the Los Alamos County Landfill, which has 
adequate capacity to handle the projected 
amount of waste. RCRA and PCB wastes 
would be sent off site for treatment and disposal 
at a commercial facility. Commercial treatment 
is readily available and currently used to treat 
most LANL RCRA wastes. LLW would be 
taken to TA-54, Area G or to a permitted off
site facility for disposal. LLMW would be 
stored at Area G pending the selection of an 
acceptable treatment and disposal option. 
Because of the relatively small amount ofLLW 
and LLMW that would be produced, the "CMR 
Building Use" Alternative is not expected to 
adversely affect the disposal or storage capacity 
at Area G. Sanitary wastes could either be 
collected by subcontractors during construction 
operations or be put into the LANL sanitary 
sewer system. The anticipated volume of 
sanitary wastes would not be expected to have 
any effect on the existing capacity of the 
sanitary sewer system. 
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11.4.2 Brownfield Plutonium 
Facility Alternative 

11.4.2.1 Land Use 

The proposed activities would be conducted 
within areas that are already heavily disturbed 
for industrial use connected to research and 
development purposes. The new structure 
proposed under this alternative would be built 
within the fenced area ofT A-55 that has already 
undergone heavy disturbance and clearing for 
security reasons related to TA-55-4. 
Implementation of the Brownfield Alternative 
would not result in a change to the land use 
classification currently assigned to TA-55. 

As discussed in section II.4 .1.1, under this 
alternative, a dedicated transportation corridor 
would be constructed to transport plutonium 
pits and various plutonium samples and 
components among the facilities at TA-55, the 
analytical chemistry operations at the CMR 
Building, and the nonnuclear support facilities 
in TA-3. 

11.4.2.2 Noise 

Implementation of the Brownfield Alternative 
would result in actions that create noise, both 
within TA-55-4 and outside the building. 
Noise produced from the construction activities 
conducted within TA-55-4 and outside the 

TABLE ll.4.1.8-1.-Total Radioactive Waste Generation from Construction Under the "CMR 
Building Use" Alternativea 

WASTE TYPE TA-55, PF-" (yd3/m~ CMR BUILDING (yd3/m~ TA-55 PLUS CMR (ycP/m~ 

TRU 300/229 258/197 558/426 

TRUMixed - 377/288 377/288 

LLW 300/229 1,410/1,077 1,710/1,306 

LLMW - 40/31 40/31 

Total Waste 600/458 2,085/1,593 2,685/2,051 
.. 

PF- Plutoruum Fac1hty, yd =yards, m =meters 
a Time period is the entire period of construction, 3 to 4 years. 
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structure would not likely affect the public. 
Involved workers would be exposed to levels of 
noise under nonnal working conditions, ranging 
from about 45 dBA to 55 dBA for 
decontamination activities (May 1978), all the 
way up to slightly in excess of about 95 dB A for 
construction activities involving the use of 
heavy machinery (such as chainsaws, 
bulldozers, rock drills, and concrete mixers). At 
a distance of 50 feet (15 meters) from the work 
site, however, these noise levels would range 
from about 75 dBA to 95 dBA (Magrab 1975). 

Most of the noise produced by the construction 
activities at TA-55 would fall below dBA OEL 
of the OSHA. The high-level noise generated 
would be localized at the work sites. Any noise 
produced above 80 dBA would require the 
operators and nearby workers to participate in a 
personnel hearing conservation program as per 
LANL administrative requirements. The public 
would not be subjected to noise above 80 dBA 
at the closest public areas ofDiamond Drive and 
Pajarito Road. 

Under this alternative, TA-55 workers not 
involved in the construction activity would not 
be subjected to excessive noise produced by 
construction activities because they are 
physically removed from the construction site. 
The public would not be affected by the 
construction- and improvement-generated 
noise, also due to the distance from the 
construction activities to the public. 

11.4.2.3 Air Quality 

Radiological Emissions 

The construction of a new building at TA-55 
would take place within the current boundary 
for the TA. The vacant ground within the 
TA-55 secured area has been previously 
disturbed but is not contaminated. The 
construction of a new building would not 
contribute additional radioactive air emissions 
above normal operations for TA-55. The 
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radiological air quality would not be expected to 
change from the historical average for the area. 
Workers and the public at or along Pajarito 
Road would not be impacted by radiological air 
emissions because no such emissions would be 
generated by the construction. 

Nonradiological Emissions 

The air emissions of nitrogen oxides, carbon 
monoxide, sulfur oxides, and particulate matter 
from construction equipment exhaust only 
occur during the periods of active construction 
and are small compared to routine vehicle 
emissions associated with traffic in the area. 
Impacts to workers would be minimal because 
the emissions are of relatively low volume. The 
public would not be impacted for this reason as 
well because of the distance from the 
construction site to the public. 

11.4.2.4 Ecological Resources 

Threatened or Endangered Species 

The construction of a Brownfield Plutonium · 
Facility in a previously disturbed area near the 
TA-55 Plutonium Facility would result in the 
loss ofless than 0.01 percent of the total LANL 
foraging habitat for the bald eagle, peregrine 
falcon, and Mexican spotted owl. Less than 
0.05 percent of these species habitats would be 
affected by the proposed transportation 
corridor. This would not result m an 
appreciable effect on these species. 

11.4.2.5 Cultural Resources 

No adverse effects to cultural resources from 
construction of a new stand-alone facility within 
the current security fence at TA-55 are expected 
to occur under this alternative. If the facility 
were to be sited elsewhere at TA-55, cultural 
resources surveys would not likely be required 
to determine the effect of construction because 
of the disturbed nature ofTA-55. As discussed 
in section II.4.1.5, the NRHP-eligible site 



located along the transportation corridor would 
not be disturbed in order to avoid having an 
impact on the site. 

11.4.2.6 Traffic 

This alternative is expected to increase the 
volume of traffic at nearby TA-55 during the 
construction of facilities and operations that 
support pit manufacturing at LANL. Vehicles 
required to transport construction materials and 
workers would contribute to an increase in local 
traffic. This additional traffic load is anticipated 
to occur primarily within the first 3 years of the 
anticipated 4-year project. Based on an average 
daily traffic rate of approximately 8,000 vehicle 
trips per day on Pajarito Road and assuming an 
additional 600 construction vehicle trips per 
day, the increase in vehicle traffic from 
construction activities is estimated to be no 
more than about 8 percent above routine traffic 
volumes. Effects of this increase would not be 
significant. Construction activities at TA-55 
would not require the permanent or extended 
closure of any public roads or rerouting of 
traffic. Temporary closures of short duration 
could be required to accommodate certain 
construction activities. 

Construction activities could decrease the 
number of available employee parking spaces 
and interfere with the existing employee 
parking situation in the area. The construction 
of new facilities near TA-55 could result in 
additional temporary loss of parking spaces if 
construction equipment and trailers are located 
in existing parking areas. Construction 
activities could adversely affect the traffic flow 
around TA-55, primarily at the start and end of 
each work day. At a minimum, the potential 
shortage of parking spaces would result in 
delays for both site workers and construction 
workers and could result in an increase in the 
number of vehicular accidents. Following 
completion of construction activities, sufficient 
parking would be provided for all workers at 
TA-55. Impacts from the construction of the 
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dedicated transportation corridor would be the 
same under this alternative as under the 
Preferred Alternative. 

During peak operations, up to an additional 140 
employees are anticipated to be on the site. 
Assuming 280 vehicle trips per day as a result, 
an increase of about 3 percent in traffic is 
projected for Pajarito Road. With the related 
construction traffic no longer present, the effect 
of this traffic increase would not be significant. 

11.4.2. 7 Human Health 

Human health impacts may potentially result 
from the construction of a Brownfield 
Plutonium Facility. Radiological impacts may 
result from exposure to plutonium, uranium, 
tritium, and a variety of actinides when these 
materials are moved to the new facility location. 
Workers involved in construction activities at 
TA-55 would not be exposed to radioactivity at 
levels above background. Workers involved in 
building modification activities at TA-55 would 
be working in radiological control areas and in 
areas adjacent to ongoing operations. Worker 
exposures to radiation and radioactive materials 
in radiological control areas would be 
controlled under established procedures that 
require doses to be kept as low as reasonably 
achievable. Any potential hazards would be 
evaluated as part of the radiation worker and 
occupational safety programs at LANL. 
Nonroutine construction activities may require 
special work permits with worker protection 
measures given for specific locations and 
activities. Doses to construction workers would 
be expected to be equal to or less than those 
received by workers under the "CMR Building 
Use" Alternative (Table II.4.1.7-l). Under this 
alternative, the public would not receive any 
additional radiological dose beyond the 
background level. Therefore, no adverse human 
health effects to the public are anticipated. 
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11.4.2.8 Waste Management 

This alternative would produce waste from the 
construction of a new building at TA-55 that 
would include 15,300 square feet (1,425 square 
meters) of designated nuclear material 
laboratory space. The types of waste that could 
be generated from this activity would include 
nonhazardous solid waste from construction 
activities and possibly RCRA waste. Sanitary 
wastes also would be generated under this 
alternative. Small amounts of LL W could be 
generated in the process of relocating 
equipment to the new facility (this waste would 
have to be treated and disposed). The total 
volume of RCRA wastes also would be 
minimal. Nonhazardous wastes would be 
disposed of in the Los Alamos County Landfill, 
which has adequate capacity to handle the 
projected amount of waste. RCRA wastes 
would be sent off site for treatment and disposal 
at a commercial facility. Commercial treatment 
is readily available and currently used to treat 
most LANL RCRA wastes. Sanitary wastes 
could either be collected by subcontractors 
during construction operations or be put into the 
LANL sanitary sewer system. The anticipated 
volume of sanitary wastes would not be 
expected to have any effect on the existing 
capacity of the sanitary sewer system. This 
alternative also would create new nuclear space 
at LANL, which would imply a liability for 
future cleanup (and related waste generation). 

11.4.3 Add-On to TA-55-4 
Alternative 

11.4.3.1 Land Use 

The proposed activities would be conducted 
within areas that are already used for research 
and development purposes. Implementation of 
this alternative would not change the land use 
designations ofTA-55 or adjacent areas. 
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As discussed in section II.4.1.1, under this 
alternative, a dedicated transportation corridor 
would be constructed to transport plutonium 
pits and various plutonium samples and 
components among the facilities at TA-55, the 
analytical chemistry operations at the CMR 
Building, and the nonnuclear support facilities 
in TA-3. 

11.4.3.2 !Voise 

Implementation of the Add-on to TA-55-4 
Alternative would result in actions that create 
noise, both within TA-55-4 and outside the 
building. Noise produced from the construction 
activities conducted within the TA-55-4 
building and outside the structure would not 
likely affect the public. Involved workers 
would be exposed to levels of noise under 
normal working conditions ranging from about 
45 dBA to 55 dBA for decontamination 
activities (May 1978) all the way up to slightly 
in excess of about 95 dBA for construction 
activities involving heavy machinery (such as 
chainsaws, bulldozers, rock drills, and concrete 
mixers). At a distance of 50 feet (15 meters) 
from the work site, however, these noise levels 
would range from about 75 dBA to 95 dBA 
(Magrab 1975). 

Most of the noise produced by the construction 
activities at TA-55 would be below the OEL of 
OSHA. The noise generated would be confined 
to TA-55 and to the new transportation corridor. 
The high-level noise generated would be 
localized at the work sites. Any noise produced 
above 80 dBA would require the operators to 
participate in a personnel hearing conservation 
program as per LANL administrative 
requirements. The public at Pajarito Road 
would not be affected by the noise levels 
because the noise would fall below 80 dB A after 
50 feet (15 meters) from the work site. 



11.4.3.3 Air Quality 

Radiological Emissions 

The construction of a new add-on facility at 
TA-55-4 would take place within the current 
security boundary of the area. The vacant 
ground within theTA-55 secured area has been 
previously disturbed, but is not contaminat~d. 
No SWMUs or radioactively contaminated soils 
are present within the vacant area (LANL 1990). 
The construction, erection, and finishing of the 
add-on facility would not contribute additional 
radioactive air emissions above normal 
operations for TA-55. The radiological air 
quality would not be expected to change from 
the historical average for the area. Workers and 
the public would not be affected by the building 
construction. 

Nonradiological Emissions 

The air emissions of nitrogen oxides, carbon 
monoxide, sulfur oxides, and particulate matter 
from construction equipment exhaust only 
occur during the periods of active construction 
and are small compared to routine vehicle 
emissions associated with traffic in the area. 
Workers and the public would not be impacted 
by these emissions primarily because of the low 
volume of emissions and distance from the 
construction sites to the nearest public area. 

11.4.3.4 Ecological Resources 

Threatened or Endangered Species 

Under this alternative, there would be negligible 
(less than 0.06 percent) loss of bald eagle, 
peregrine falcon, and Mexican spotted owl 
foraging habitat. This would not result in any 
appreciable effect on these species. 

II.4.3.5 Cultural Resources 

No adverse effects to cultural resources from 
construction of an addition to TA-55-4 within 
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the current security fence are expected to occur 
under this alternative. As discussed in section 
IT.4.1.5, the NRHP-eligible site along the 
transportation corridor would be avoided during 
construction of the corridor. 

11.4.3.6 Traffic 

Traffic patterns and volumes required to support 
new construction or the reconfiguration of 
existing facilities under this alternative would 
be increased at TA-55. Based on an average 
daily traffic rate of approximately 8,000 ADTs 
on Pajarito Road and assuming an additional 
600 construction vehicle trips per day, the 
increase in vehicle traffic from construction 
activities is estimated to be no more than about 
8 percent above routine traffic volumes. Effects 
of this increase would not be significant. 
Construction activities at TA-55 would not 
require the permanent or extended closure of 
any public roads or rerouting of traffic. 
Temporary closures of short duration could be 
required to accommodate certain construction 
activities. 

Construction activities could decrease the 
number of available employee parking spaces 
and interfere with the existing employee 
parking situation in the area. The constructi~n 
of new facilities at TA-55 could result m 
additional temporary loss of parking spaces if 
construction equipment and trailers are located 
in existing parking areas. Construction 
activities could adversely affect the traffic flow 
around TA-55 primarily at the start and end of 
each work day. At a minimum, the potential 
shortage of parking spaces would result in 
delays for both site workers and construction 
workers and could result in an increase in the 
number of vehicular accidents. Following 
completion of construction activities, sufficient 
parking would be provided for all workers at 
TA-55. Impacts from the construction of the 
dedicated transportation corridor would be the 
same under this alternative as under the 
Preferred Alternative. 
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During peak operations, up to an additional 140 
employees are anticipated to be on the site. 
Assuming 280 vehicle trips as a result, an 
increase of about 3 percent in traffic is projected 
for Pajarito Road. With the related construction 
traffic no longer present, the effect of this traffic 
increase would not be significant. 

11.4.3.7 Human Health 

Workers involved in the construction of the add
on facility at TA-55-4 could be exposed to 
plutonium, uranium, tritium, and a variety of 
actinides when these materials are moved to 
new locations and as workers reconfigure 
existing radiological control areas. Some 
reconfiguration and remodeling work would be 
performed inside TA-55-4. Workers 
performing these activities are expected to 
receive about the same doses as workers 
performing the "CMR Building Use" 
Alternative. Doses to construction workers 
would be expected to be equal to or less than 
those received by workers under the "CMR 
Building Use" Alternative (fable ll.4.1.7-1). 
Under this alternative, the public would not 
receive any additional radiological dose beyond 
the background level. Therefore, no adverse 
human health effects are anticipated under this 
alternative. 

11.4.3.8 Waste Management 

This alternative would produce waste from the 
construction of an add-on building at TA-55 
that would include approximately 15,300 square 
feet (1,425 square meters) of laboratory space. 
The types of waste that could be generated from 
these activities would include nonhazardous 
solid waste from construction activities and 
possibly RCRA waste. Sanitary wastes would 
also be generated under this alternative. Some 
LL W could be generated in the process of 
relocating equipment to the new space. The 
total volume of nonhazardous waste and the 
amount of RCRA waste would be minimal. 
Nonhazardous wastes would be disposed of in 
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the Los Alamos County Landfill, which has 
adequate capacity to handle the projected 
amount of waste. RCRA wastes would be sent 
off site for treatment and disposal at a 
commercial facility. Commercial treatment is 
readily available and currently used to treat 
most LANL RCRA wastes. Sanitary wastes 
could either be collected by subcontractors 
during construction operations or be put into the 
LANL sanitary sewer system. The anticipated 
volume of sanitary wastes would not be 
expected to have any effect on the existing 
capacity of the sanitary sewer system. This 
alternative also would create new nuclear space 
at LANL, which would imply a liability for 
future cleanup {and related waste generation). 

11.4.4 Comparison of Alternatives 

Table II.4.4-l shows a summary of the potential 
impacts of the alternatives. 

There are few differences in the construction 
impacts across the PSSC alternatives. Because 
all of the construction (except for the proposed. 
transportation corridor) would occur within 
previously disturbed areas and would result in 
land use consistent with the existing use of land 
in these areas, no land use, cultural resource, or 
ecological resource impacts would be 
anticipated unless the proposed transportation 
corridor were constructed. Construction of this 
corridor under any of the alternatives would 
have an equal impact under any of the 
alternatives; but the land use, ecological 
resources, and cultural resources impacts of 
constructing the corridor would be minimal. 
Construction noise and construction traffic 
impacts would be minimal under any of the 
alternatives with or without the transportation 
corridor. If the corridor is constructed, it would 
mitigate operational impacts by substantially 
reducing the operational transport on public 
roads under the Expanded Operations 
Alternative. (This is true under all of the PSSC 
alternatives, but this mitigation is more 
important for the "CMR Building Use" 
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TABLE ll.4.4-l.-Summary of Potential Impacts of the Alternatives 

FACTOR, "CMR BUILDING USE" BROWNFIELD ADD-ON TO TA-55-4 
MEASURE ALTERNATIVE• ALTERNATIVE ALTERNATIVE 

Land Use No change in land use No change in land use No change in land use 
designations of research and designations of research and designations of research and 
development for TA-55 and development for TA-55 and development for TA-55 and 
TA-3. Development of the TA-3. Development of the TA-3. Development of the 

transportation corridor would transportation corridor would transportation corridor would 
change disturbed but change disturbed but change disturbed but 

undeveloped land to industrial undeveloped land to industrial undeveloped land to industrial 
land use. land use. land use. 

Noise Increased noise levels Increased noise levels Increased noise levels 
temporarily to 80 dBA and temporarily to 80 dBA and temporarily to 80 dBA and 
above for TA-3 and TA-55 above for TA-55 construction above for TA-55 construction 

construction workers. Noise workers. Noise levels not likely workers. Noise levels not likely 
levels not likely to affect the to affect the public. to affect the public. 

public. 

Air Quality Minor radiological emissions No radiological emissions No radiological emissions 
during construction phase. during construction phase. during construction phase. 
Nonradiological emissions Nonradiological emissions Nonradiological emissions 

expected during construction expected during construction expected during construction 
period. period. period. 

Ecological Loss of< 0.1 percent of Loss of< 0.05 percent of Loss of< 0.05 percent of 
Resources foraging habitat for individual foraging habitat for individual foraging habitat for individual 

threatened or endangered threatened or endangered threatened or endangered 
species due to the construction species due to the construction species due to the construction 
of the optional dedicated road~ of the optional dedicated road~ of the optional dedicated road~ 

no appreciable effect to no appreciable effect to no appreciable effect to 
individual threatened or individual T &E species. individual T &E species. 

endangered (f &E) species. 

Cultural No disturbance of archeological No disturbance of archeological No disturbance of archeological 
Resources sites. sites. sites. 

Traffic Vehicular traffic on Pajarito Vehicular traffic on Pajarito Vehicular traffic on Pajarito 
Road, Diamond Drive, and Road would increase by about Road would increase by about 

West Jemez Road would 8 percent during construction 8 percent during construction 
increase by 5 percent or less phase. Transport of SNM phase. Transport of SNM would 
during construction phase. would increase. increase. 
Transport of SNM would 

increase. 

Human Health Potential physical and Potential physical and Potential physical and 
construction related hazards. construction related hazards. construction related hazards. 

Minimal worker radiation Minimal worker radiation Minimal worker radiation 
hazard (0.018 excessLCFs)~ no hazard (0.0 18 excess LCFs)~ no hazard (0.018 excess LCFs); no 

radiation risk to the public. radiation risk to the public. radiation risk to the public. 
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TABLE IL4.4-1.-Summary of Potential Impacts of the Alternatives-Continued 

FACTO~ "CMR BUILDING USE" BROWNFffiLD ADD-ON TO TA-55-4 
MEASURE ALTERNA TIVE8 ALTERNATIVE ALTERNATIVE 

Waste LLW disposed of at LANL Nonhazardous wastes disposed Nonhazardous wastes disposed 
Management disposal site or off site. of at county landfill. Any of at county landfill. Any 

Nonhazardous wastes disposed RCRA waste would be RCRA waste would be disposed 
of at county landfill. RCRA disposed of at off-site of at off-site commercial facility. 

and PCB waste disposed of at commercial facility. Creates Creates additional nuclear 
off-site commercial facility. additional nuclear space, which space, which would constitute a 

would constitute a future future cleanup liability. 
cleanup liability. 

Accidents Unlikely to occur with worker Unlikely to occur with worker Unlikely to occur with worker 
and public dose; accident would and public dose; accident would and public dose; accident would 

result in off-site maximally result in off-site MEl dose of result in off-site MEl dose of 
exposed individual (MEl) dose about 8 rem (resulting in 0.005 about 8 rem (resulting in 0.005 

of about 8 rem (resulting in excess LCFs). The worker excess LCFs). The worker 
0.005 excess LCFs). The involved would inhale involved would inhale 

worker involved would inhale plutonium; this would not result plutonium; this would not result 
plutonium; this would not result in an acute worker fatality, but in an acute worker fatality, but 
in an acute worker fatality, but would result in an incremental would result in an incremental 
would result in an incremental risk of death from cancer over risk of death from cancer over 
risk of death from cancer over the worker's lifetime. (Risk is the worker's lifetime. (Risk is 
the worker's lifetime. (Risk is dependent on several factors dependent on several factors and 
dependent on several factors and cannot be quantified.) cannot be quantified.) 

and cannot be quantified.) 

a Utilize existing unused space in the CMR Building. 
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Alternative because it would result in the 
greatest operational transport between TA-55 
and the CMR Building out of the three PSSC 
alternatives.) 

The few differences in construction impacts 
across the PSSC alternatives are attributable to 
the difference between construction within an 
existing nuclear facility and construction to 
create additional nuclear facility space. Air 
emissions for construction within existing 
nuclear space (as proposed under the "CMR 
Building Use" Alternative) would include 
radiological emissions because of the 
radioactive material contamination (primarily in 
equipment) in the areas involved in the 
construction, in addition to the nonradioactive 
emissions from construction equipment 
exhaust. The creation of new nuclear facility 
space would not result in radioactive air 
emtsstons and would have comparable 
nonradioactive emissions from construction 
equipment exhaust. Similarly, construction 
under the "CMR Building Use" Alternative 
would result in construction workers receiving 
radiation doses due to the ongoing nuclear 
operations in the areas of the facility that are not 
involved in the construction activities, and the 
construction waste generated from within the 
existing facilities would include some LL W and 
TRU waste for disposal. These impacts would 
not be expected under the Brownfield or Add-on 
to TA-55-4 Alternatives (except for the 
relatively small exposures and waste quantities 
generated in moving existing contaminated 
equipment into the new facilities). Finally, the 
"CMR Building Use" Alternative utilizes 
existing nuclear space, which does not incur a 
new liability for cleanup of contaminated space. 
(The areas used under this alternative are 
presumed to be contaminated from past 
activities in these areas.) The Brownfield or 
Add-on to TA-55-4 Alternatives would result 
in the construction of about 15,000 square feet 
(about 1,400 square meters) of new nuclear 
space, which implies a liability for future 
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cleanup and related radioactive waste 
generation. 

11.5 POTENTIAL ACCIDENT 

SCENARIO 

One additional accident with significant I 
consequences was analyzed for the "CMR 
Building Use" Alternative. This accident 
involved construction activities only. 
Operational and transportation accidents are 
addressed in chapter 5 of volume I. The 
construction accident scenario was developed to 
evaluate potential impacts on the workers and 
the public in and around TA-55 and the 
dedicated transportation corridor development 
areas. The details of the accident analysis are 
described in the following text and, in more 
detail, in appendix II.B. 

11.5.1 Construction Accident 

This hypothetical accident scenario was 
developed for the TA-55 Safety Analysis 
Report (LANL 1996a) to evaluate the impact to 
individuals at a construction site. Construction 
workers and their management would be 
located in and around the TA-55 area where 
building modifications would be made in 
support of the enhanced pit manufacturing 
operations. Heavy equipment would be located 
and operated on site. During normal conditions, 
laboring construction workers and operating 
machinezy would be present at the site. 

The postulated accident would occur during the 
reconfiguration of a building. This scenario is 
based on a postulated accident during 
modifications or upgrades of structures, 
systems, or components at TA-55-4. The 
scenario is initiated by the accidental drop of a 
plutonium dioxide storage container during 
movement to or from storage in order to perform 
a building modification or upgrade activity. 
The container is assumed to rupture upon 
impact with the floor, resulting in an airborne 
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release of particulate matter. A worker is 
exposed. The suspended particulate matter is 
processed through the ventilation system and 
released through the north exhaust stack, 
assuming that the ventilation system and HEPA 
filtration are not operable. (See appendix II.B 
for a discussion of this accident assuming these 
systems remain operable.) 

An accident of this type would have an 
occurrence frequency that makes it an unlikely 
event (appendix ll.B) under any of the SWEIS 
alternatives. "Unlikely" is defined as a 
frequency between I in IOO years and I in 
10,000 years or at least once in 10,000 similar 
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facilities operated for I year. Under this 
postulated accident, the worker who dropped 
the container would be exposed to a significant 
inhalation dose, but no acute worker fatality 
occurs. The risk to this worker is highly 
dependent on the type of protective measures 
taken at the time of the accident, the speed with 
which these measures are taken, and the 
effectiveness of medical treatment after 
exposure; as such, the risk to this worker cannot 
be predicted quantitatively or reliably. The dose 
to the off-site maximally exposed individual 
(MEl) is 8.1 rem, which corresponds to a risk of 
about 0.005 excess LCFs. 
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APPENDIX II.A 
CAPABILITIES AND FLOORSPACE REQUIREMENTS 

UNDER THE EXPANDED OPERATIONS ALTERNATIVE 

This appendix provides more information about 
the TA-55-4 nuclear materials capabilities and 
their floorspace requirements to supplement the 
discussion in section 111.4. 

II.A.l Manufacturing of Plutonium 
Components 

Existing capabilities for pit manufacturing at 
LANL have developed and maintained the 
technology base required to build research and 
development pits and pits that can replace 
individual units removed from the stockpile for 
surveillance and other purposes. Current 
floorspace allocation for this capability, which 
includes general pit manufacture, disassembly, 
and assembly is 11,400 square feet 
(1,060 square meters). Based on the SSM PElS 
(DOE 1996) and its ROD (61 FR 68014), DOE 
has chosen to meet its future pit production 
needs by expanding this existing manufacturing 
capability. With this expansion, DOE would be 
able to produce up to 50 pits per year (single 
shift) and 80 pits per year with multiple shifts. 
Floorspace allocation for this expanded 
capability is 15,300 square feet (1,425 square 
meters) of contiguous space in TA-55-4 and 
3,200 square feet (298 square meters) for the 
additional space addressed in this PSSC 
analysis. This 3,200 square feet (298 square 
meters) would be used primarily to test new 
technologies outside of the production lines and 
to prepare components for testing. 

II.A.2 Disassembly and Surveillance 
of Weapons Components 

LANL conducts destructive and nondestructive 
evaluations on pits to evaluate stockpile 
reliability and staging safety. These pits also are 
disassembled, and the plutonium contained 

therein is converted to oxide for storage or other 
uses. Each destructive evaluation, depending 
on pit type, includes the following operations: 
leak testing, weighing, dimensional inspection, 
dye penetrant inspection, radiography, 
metallography, chemical analysis, and 
microtensile testing. Most of these disassembly 
and surveillance activities are performed at 
TA-55-4 and share equipment with pit 
manufacturing operations. Approximately 20 
pits are examined each year. The disassembly 
capacity is greater than this, and is at times used 
to disassemble additional pits. The pit material 
remaining after the evaluation is stored in the 
TA-55-4 vault. These functions are candidates 
for transfer from TA-55-4 to the additional 
space addressed in this PSSC analysis. If 
transferred, these activities would no longer be 
able to use the pit manufacturing equipment at 
TA-55-4 (thus, additional equipment and 
floorspace would be required). 

Under the Expanded Operations Alternative, 
LANL would disassemble and analyze 65 pits 
per year. Current floorspace allocation for the 
disassembly and surveillance of weapons 
components is 2,300 square feet (214 square 
meters). This would need to increase to 
4,500 squarefeet(419 square meters)to support 
the levels of operations discussed in the 
Expanded Operations Alternative, including 
replication of the equipment in TA-55-4 that is 
necessary to support expanded operations. 

II.A.3 Plutonium-238 Research, 
Development, and 
Applications 

Plutonium-238 activities include research on 
radioisotopic thermoelectric generator design, 
fabrication, and testing, as well as plutonium 
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oxide fuel recycle and processing, plutonium 
oxide heat-source recovery, disposition, and 
stabilization operations. The plutonium oxide 
removed from excess and retired radioisotopic 
thermoelectric generators and other heat sources 
received from Pantex, Sandia National 
Laboratories, and other facilities is processed at 
LANL. LANL would maintain the capability to 
conduct research, fabrication, and processing 
activities with plutonium-238 from both 
defense-related and nondefense-related heat 
sources. Because these are potentially high
dose operations, special glovebox lines are 
required. This function is not a candidate for 
transfer from TA-55-4 to the additional space 
because of the unique storage, handling, and 
processing requirements associated with this 
material, which could not be easily replicated. 
In addition, any space vacated by these activities 
in TA-55-4 would require equipment removal 
and decontamination prior to introducing other 
activities that could be compromised if 
contaminated with plutonium-238. Current 
floorspace allocation for the plutonium-238 
processing activities is 9,000 square feet 
(837 square meters). This floorspace allocation 
would not change under the level of operations 
in the Expanded Operations Alternative. 

II.A.4 Actinide Materials Science 
and Processing Research and 
Development 

II.A.4.1 Actinide Research and 
Development-General 

As part of the effort to better understand the 
material science aspects of nuclear materials 
and weapons aging and perfonnance, various 
materials research activities are conducted at 
TA-55-4. Experiments also are conducted to 
evaluate the scientific underpinnings of 
stockpile activities, such as improved welding 
and bonding processes, development of special 
mold coatings, and fire-resistance tests. Some 
activities are related to dynamic experiments 
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conducted by LANL and involve experiments at 
other sites as well as TA-55-4. Most of the 
actinide research and development involving 
aqueous materials would remain at TA-55-4. 
However, activities such as solid state synthesis 
and associated analyses (including both surface 
and bulk evaluations) could be transferred. 
Current floorspace allocation in TA-55-4 for 
general actinide research and development 
programs is 3,400 square feet (316 square 
meters) and would not change under the level of 
operations in the Expanded Operations 
Alternative in TA-55-4. However, some 
additional space would be needed. It is 
estimated that the space allocation for these 
actinide research and development activities 
would be 1,000 square feet (93 square meters) 
of contiguous space in addition to the 
3,400 square feet (316 square meters) of space 
in TA-55-4. 

II.A.4.2 Actinide Research and 
Development
Environmental Management 

LANL provides continuing technical support to 
DOE's Office of Environmental Management 
(EM) regarding clean-up activities around the 
DOE complex, including process development 
for stabilization of residues. The efforts for EM 
are in three general areas, including: (I) issues 
associated with stabilization, chemical 
processing, storage shelf-life, surveillance, and 
skid-mounted processing techniques; (2) 
technology transfer to other sites or 
organizations involving mock-ups and operator 
training; and (3) stabilizing minor quantities of 
specialty items from other DOE sites. In effect, 
this effort builds on the capabilities of other 
TA-55-4 functions and demonstrates their 
application in these three areas. Because of its 
integral ties to other TA-55-4 functions, this is 
not a candidate to transfer to the additional 
space. Current floorspace allocations for EM 
technology support programs are 800 square 
feet (7 4 square meters). 



II.A.4.3 Special Recovery Line 

The Special Recovery Line supports the 
recovery of plutonium and other actinides from 
items that are potentially contaminated with 
tritium. LANL personnel would disassemble up 
to 40 items per year that are potentially 
contaminated with tritium. Current floorspace 
allocation for the Special Recovery Line is 
700 square feet (65 square meters). Under the 
Expanded Operations Alternative, floorspace 
allocation for this would need to increase to 
1,200 square feet (112 square meters). This 
function is a candidate for transfer from 
TA-55-4 to the additional space addressed in 
this PSSC analysis. 

II.A.4.4 Neutron Source Materials 
Recovery 

This function separates (recovers) radionuclides 
from light metals or light metal oxides to reduce 
the neutron radiation associated with excess 
neutron sources. Current and future floorspace 
allocation for neutron source material recovery 
programs is 800 square feet (74 square meters) 
in TA-55-4. Some of this work also is 
performed in the CMR Building at this time. 
Work performed in TA-55-4 depends 
extensively upon the unique plutonium 
processing and handling capability ofTA-55-4. 
This is not a candidate for transfer from 
TA-55-4 to the additional space. 

II.A.4.5 Pit Disassembly and 
Material Conversion 

LANL has been tasked by DOE to develop and 
demonstrate pit disassembly and material 
conversion technologies. This is being done as 
part of the Advanced Recovery and Integrated 
Extraction System (ARIES). The ARIES can 
disassemble a pit by a cutting operation; convert 
the plutonium into plutonium metal or oxide; 
place the material in a welded storage container; 
and decontaminate and assay the container. 
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This system currently exists in a series of 
gloveboxes in TA-55-4. 

Under the Expanded Operations Alternative, 
LANL would conduct a one-time demonstration 
involving the disassembly of up to 250 pits and 
conversion of the plutonium to plutonium oxide 
as part of an integrated pit disassembly and 
conversion system, as opposed to a series of 
individual glovebox operations. This work 
would be done in TA-55-4 over a period of 4 
years. The potential environmental impacts of 
this proposed action were analyzed in an 
environmental assessment (chapter 1, section 
1.5.7, volume I) (DOE 1998). 

The disassembly of pits, including those for 
sutveillance and pit manufacturing purposes, 
would be an ongoing activity, at a level of up to 
200 pit disassemblies per year, after the 
demonstration activities are completed. In order 
to accommodate the projected throughput for 
this process after demonstration, some 
expansion is anticipated. The disassembly 
portion of ARIES is very similar to the pit 
disassembly operations for sutveillance. In this 
sense, these operations could be a candidate for 
transfer to the additional space. However, there 
are differences that make such a transfer very 
difficult. These include: 

• 

• 

• 

The ARIES is still under development (as 
opposed to the disassembly for 
sutveillance ). 
The potential throughput of the integrated 
pit disassembly and conversion 
demonstration could make handling and 
packaging of the output materials between 
TA-55-4 and the additional space very 
costly. 
The space used for ARIES is not 
contiguous to the other space that would be 
made available by the other potential 
transfers. This means that if the ARIES 
space in TA-55-4 were made available, it 
would be difficult to use this space in an 
efficient manner. 
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All of these factors would make moving a 
portion of this capability to the additional space 
very costly and time consuming. For these 
reasons, DOE does not consider it reasonable to 
transfer this capability to the additional space. 
Note that some of the technologies used for pit 
disassembly in this project may be replicated 
and applied to disassembly and surveillance 
activities that are being considered for transfer 
(section II.A.2). 

In summary, under the Expanded Operations 
Alternative, LANL would use ARIES in 
TA-55-4 for both the pit disassembly and 
conversion demonstration and for other pit 
disassembly needs at a level of up to 200 pit 
disassemblies per year. This alternative would 
result in the expansion of the ARIES space 
allocation from 1,000 square feet (93 square 
meters) to 1,500 square feet{140 square meters) 
in TA-55-4. 

II.A.5 Fabrication of Ceramic-Based 
Reactor Fuels 

LANL has been tasked by DOE to develop and 
demonstrate ceramic-based reactor fuels 
technology. A specific application of this 
function is to utilize output from pit disassembly 
and conversion (discussed under section ll.A.4) 
for fabrication into mixed oxide (MOX) reactor 
fuel. Under the Expanded Operation 
Alternative, LANL personnel would 
demonstrate the ability to produce MOX fuel 
from older pits for use in nuclear reactors. Thus, 
for the next several years, this function is 
closely linked to the pit disassembly and 
material conversion function; DOE does not 
consider it appropriate to separate these two 
functions for the foreseeable future. Current 
floorspace allocation for the MOX 
demonstration activities is 3,000 square feet 
(280 square meters). This floorspace allocation 
would not change under the Expanded 
Operations Alternative. Similar to pit 
disassembly and conversion, this process would 
be a candidate for possible transfer to the 
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additional space. The materials involved are 
metals and oxides, and the processes involved 
are not substantially different than those used 
for other processes considered for transfer. 
However, this process is closely linked to 
ARIES, and DOE does not consider it 
appropriate to separate these two functions. 
Therefore, as with ARIES, transfer of this 
process is not analyzed in this document. 

II.A.6 Plutonium Recovery 

Currently, LANL uses aqueous nitrate and 
chloride chemical techniques to extract 
plutonium from various residues. Processes 
include dissolution, ion exchange, solvent 
extraction, precipitation, pyrolysis, and 
carbonate oxidation/salt distillation. 
Pyrochemical recovery operations, or 
electrorefining, convert impure actinide metal 
to pure actinide metal. Plutonium recovery is a 
unique function in TA-55-4 that supports 
virtually all other activities in that facility. It is 
not feasible to transfer this function to the 
additional space. Current floorspace allocation . 
for plutonium recovery is 13,400 square feet 
(1,246 square meters). No change in floorspace 
is anticipated for the Expanded Operations 
Alternative. 

II.A. 7 Support Activities 

II.A.7.1 Material Control and 
Accountability 

Material control and accountability is a support 
function for all operations at TA-55. Moreover, 
experience gained through this activity is 
directly applicable to the development and 
demonstration of nonproliferation technologies. 
The TA-55 nonproliferation technologies 
involve development of safeguards 
methodologies and instrumentation for 
plutonium nondestructive assay. A typical 
example is the development of nondestructive 
assay equipment for the ARIES program. 



Plutonium nondestructive assay devices 
developed for nonproliferation purposes are 
routinely tested at TA-55-4. TA-55-4 
provides LANL with a unique capability in the 
development of nonproliferation technology. 
TA-55 supports the development of safeguards 
instrumentation that contributes to 
nonproliferation technology. LANL would 
develop safeguards instrumentation for 
nonproliferation technologies; yet no dedicated 
floorspace would be allocated, because the 
equipment can be shared with various material 
management activities. This function is integral 
to other TA-55 functions and is not a candidate 
for transfer from TA-55 to the additional space. 

II.A.7.2 Materials Management and 
Radiation Control 

Materials management and radiation control 
include all support activities that track material 
movements to and from processing function 
spaces and storage areas, such as the TA-55-4 
vault. Also, all facilities that process nuclear 
materials must allocate space for radiation 
measurement and control support staff. These 
support activities must be provided in facilities 
that handle nuclear materials. Current 
floorspace allocations for the material 
management and radiation control function are 
4,400 square feet (409 square meters). No 
change to this floorspace allocation is 
anticipated for the level of operations addressed 
in the Expanded Operations Alternative in 
TA-55-4. It is also estimated that any functions 
transferred from TA-55-4 to the additional 
space would require similar support functions as 
well. It is estimated that the floorspace 
allocations for materials management and 
radiation control would require 2,000 square 
feet {186 square meters) in the additional space. 

II.A.7.3 Waste Management 

The plutonium processing and recovery 
programs produce waste materials that contain 
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trace amounts of actinides. The presence of 
actinides requires that the waste materials be 
properly packaged and assayed prior to 
disposal. This is a support activity that must be 
provided for any facility handling nuclear 
materials. Current floorspace allocations for the 
waste management functions in TA-55 are 
2,400 square feet (223 square meters). 
Floorspace allocations under the Expanded 
Operations Alternative for the waste 
management function are 2,400 square feet 
(223 square meters) in TA-55-4. It is estimated 
that the space allocation for this function in the 
additional space utilized would be 1,200 square 
feet {112 square meters). 

II.A.7.4 Analytical Chemistry
Metallography 

A core capability at TA-55 is the fundamental 
and applied analysis of plutonium using 
metallography. This supports the nuclear 
materials processing activities at TA-55-4. 
Current floorspace allocation for analytical 
chemistry metallography functions in TA-55-4 
is 4,700 square feet (437 square meters). Future 
floorspace allocations for analytical chemistry 
metallography functions are 2,600 square feet 
(242 square meters) in TA-55-4. This 
reduction in floorspace is the result of including 
analytical chemistry functions that are specific 
to pit surveillance with the pit surveillance 
function and reduced floorspace requirements 
that result from improvement in analytical 
chemistry technologies. The analytical 
chemistry functions specific to pit surveillance 
are a candidate for transfer from TA-55 to the 
additional space, if pit surveillance is 
transferred also. This function would require 
1,500 square feet (140 square meters) of 
floorspace in the additional space. 

II.A.8 Contingency Space 

Approximately 1,500 square feet (140 square 
meters) and 700 square feet (65 square meters) 
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of contingency space would be allocated in 
TA-55-4 and the additional space facility, 
respectively. At this stage of design, 
contingency space is typically established to 
address the uncertainties m floorspace 
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projections. This contingency amounts to about 
3 percent of the total projected floorspace 
requirements. 
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APPENDIX II.B 
ACCIDENT SCENARIO FOR BUILDING 

MODIFICATIONS AND UPGRADES OF STRUCTURES, 
SYSTEMS, OR COMPONENTS FOR THE ENHANCEMENT 

OF PIT MANUFACTURING OPERATIONS AT LANL 

II.B.l Preliminary Scenario 
Description 

This scenario is based on a postulated accident 
during modifications or upgrades of structures, 
systems, or components at TA-55-4. The 
scenario is initiated by the accidental drop of a 
plutonium dioxide storage container during 
movement to or from storage, which is 
necessary to allow for building modification or 
upgrade activity. The container is assumed to 
rupture upon impact with the floor, resulting in 
an airborne release of particulate material. A 
worker is exposed. The suspended particulate 
material is processed through the ventilation 
system and released through the north exhaust 
stack. 

II.B. I. I Scenario Description 

Description of the Activity 

Storage containers, mostly metal, have been 
extensively used to package most of the 
radioactive material at TA-55 (LANL 1996a). 
It is postulated that prior to or during CMIP 
activities related to building modifications or 
upgrades at TA-55, some of these containers 
will be moved similar to routine movements that 
occur in TA-55-4 for operational purposes. 
Movements of this type present the potential for 
contamination spread in vaults and potential 
radiological exposures to personnel handling 
the containers (LANL 1996a). Although 
storage containers are typically intact, closed, 
and free of smearable contamination, some 
storage containers, after prolonged storage, may 
have been subjected to significant stresses as a 

result of chemical or physical changes in the 
stored material (LANL 1996a). Pages 3 through 
135 of LANL 1996a may be consulted for 
additional details on the structural integrity of 
the various types of storage containers. 

Frequency Range 

This type of accident is expected to have a 
frequency of 0.1 to 0.01 per year assuming 
operation of ventilation and HEPA filtration, 
and a frequency of 10-2 to 10-4 per year in an 
unmitigated accident scenario (LANL 1996a). 
These are considered to be "anticipated" and 
"unlikely" events, respectively. Events 
necessary for the unmitigated version of this 
accident to occur and result in a release include: 
chance that the container is degraded, failure to 
follow procedures to inspect containers for 
visible signs of deterioration, failure of visual 
inspection to detect a deteriorated container, an 
accidental drop, breach of a degraded container 
upon impact with the floor, failure of the HV AC 
system, and failure or lack of HEPA filters. 
This assumes that, similar to operational 
requirements, activities related to building 
modifications or upgrades are restricted by 
procedure to inspect containers for visible signs 
of degradation or deformities. The frequency 
estimate of I o-2 to 1 o-4 per year for an 
unmitigated accident is conservative because: 
(I) the frequency of only a portion (accidental 
drop, maximum = 1 x 1 o-2 failure to follow an 
administratiVe prOCedure, maximum = 5 X } o-2 

failure of visual inspection, maximum= 0.5) of 
the event sequence is 2.5 x 1 o-4; therefore, 
quantification of additional events would likely 
place the sequence in a lower frequency; and 
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(2) it is likely that the ventilation system and 
associated filtration will be operable during 
upgrade activities (LANL 1998). On the other 
hand, the number of moves per year, if greater 
than 1.0, would increase the frequency. 

Consequence Severity 

A similar accident at TA-55-4 during normal 
operations has been estimated to result in a dose 
consequence to the MEI of 8.1 rem (committed 
effective dose equivalent [CEDE]) in the 
unmitigated scenario and a dose of 6.6 x w-12 

rem CEDE in a realistic scenario where the 
ventilation system and HEPA filtration are 
operable. 

The worker who dropped the container would 
be exposed to a significant inhalation dose, but 
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no acute worker fatality occurs. This inhalation 
dose would be expected to cause an increased 
risk of death from cancer over the worker's 
lifetime; however, this increase in risk is highly 
dependent on the following: 

• The type of protective measures taken at the 
time of the accident 

• The speed with which these measures are 
taken 

• The effectiveness of medical treatment after 
the exposure 

Thus, the risk to this worker cannot be predicted 
quantitatively or reliably. 
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ABOUT THE NATIONAL ENVIRONMENTAL POLICY ACT 

The National Environmental Policy Act (NEPA) (42 United States Code [U.S.C.] §4321 et seq.) was 
enacted to ensure that federal decision makers consider the effects of proposed actions on the human 
environment and to lay their decisionmaking process open for public scrutiny. NEPA also created the 
President's Council on Environmental Quality (CEQ). The U.S. Department of Energy's (DOE's) 
NEPA regulations (10 Code of Federal Regulations [CFR] 1021) augment the CEQ regulations (40 
CFR 1500 through 1508). 

Under NEPA, an environmental impact statement (EIS) documents a federal agency's analysis of the 
environmental consequences that might be caused by major federal actions, defined as those proposed 
actions that may result in a significant impact to the environment. An EIS also: 

• Explains the purpose and need for the agency to take action. 
• Describes the proposed action and the reasonable alternative courses of action that the agency 

could take to meet the need. 
• Describes what would happen if the proposed action were not implemented-the "No Action" (or 

status quo) Alternative. 
• Describes what aspects of the human environment would be affected if the proposed action or any 

alternative were implemented. 
• Analyzes the changes, or impacts, to the environment that would be expected to take place if the 

proposed action or an alternative were implemented, compared to the expected condition of the 
environment if no action were taken. 

The DOE EIS process follows these steps: 

• The Notice oflntent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis. 

• The public scoping period, with at least one public meeting, during which public comments on the 
scope of the document are collected and considered. 

• The issuance of a draft EIS for public review and comment (for a minimum of 45 days), with at 
least one public hearing. 

• The preparation and issuance of the final EIS, which incorporates the results of the public 
comment period on the draft EIS. 

• Preparation and issuance of a Record of Decision, which states: 
- The decision. 
- The alternatives that were considered in the EIS and the environmentally preferable 

alternative. 
- All decision factors, such as cost and technical considerations, that were considered by the 

agency along with environmental consequences. 
- Mitigation measures designed to reduce adverse environmental impacts. 
Preparation of a Mitigation Action Plan, as appropriate, which explains how the mitigation 
measures will be implemented and monitored. 
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THE LOS ALAMOS NATIONAL LABORATORY SITE-WIDE 
ENVIRONMENTAL IMPACT STATEMENT PROCESS 

The United States Department ofEnergy (DOE) has a policy (10 Code ofFederal Regulations [CFR] 
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large, 
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS 
is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from 
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the 
DOE site. The SWEIS analyzes four alternatives for the continued operation ofLANL to identify the 
potential effects that each alternative could have on the human environment. 

The SWEIS Advance Notice of Intent, published in the Federal Register (FR) on August 10, 1994 (59 
FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received 
during prescoping, DOE published the Notice of Intent to prepare the SWEIS in the Federal Register 
on May 12, 1995 (60 FR 25697). DOE held a series of public meetings during prescoping and scoping 
to provide opportunities for stakeholders to identify the issues, environmental concerns, and' 
alternatives that should be analyzed in the SWEIS. An Implementation Plan1 was published in 
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the 
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included 
a discussion of the issues reflected in public comments during scoping. 

In addition to the required meetings and documents described above, the SWEIS process has included 
a number of other activities intended to enhance public participation in this effort. These activities 
have included: 

• Workshops to develop the Greener Alternative described and analyzed in the S\VEIS. 
• Meetings with and briefings to representatives of federal, state, tribal, and local governments 

during prescoping, scoping, and preparation of the draft SWEIS. 
• Preparation and submission to the Los Alamos Community Outreach Center of information 

requested by members of the public related to LANL operations and proposed projects. 
• Numerous Open Forum public meetings in the communities around LANL to discuss LANL 

activities, the status of the SWEIS, and other issues raised by the public. 

The draft SWEIS was distributed to interested stakeholders for comment. The comment period 
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced 
in the Federal Register, as well as community newspapers and radio broadcasts. Public hearings were 
held in Los Alamos, Santa Fe, and Espanola, New Mexico, on June 9, 1998, June 10, 1998, and June 
24, 1998, respectively. 

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All 
comments received, whether orally or in writing, were considered in preparation of the final SWEIS. 
The final SWEIS includes a new volume IV with responses to individual comments and a discussion 
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final 
SWEIS Notice of Availability is published in the Federal Register. The Record of Decision will 
describe the rationale used for DOE's selection of an alternative or portions of the alternatives. 
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to 
describe any mitigation measures that DOE commits to in concert with its decision. 

I. DOE National Environmental Policy Act regulations (10 CFR I 021) previously required that an implementation 
plan be prepared; a regulation change (61 FR 64604) deleted this requirement. An implementation plan was prepared for 
this SWEIS. 



COVER SHEET 

Responsible Agency: U.S. Department of Energy (DOE) 

Cooperating Agency: Incorporated County of Los Alamos 

Title: Site-Wide Environmental Impact Statement for the Continued Operation of the 
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EIS-0238) 

Contact: For further information concerning this Site-Wide Environmental Impact Statement 
(SWEIS), contact: 

Corey Cruz, Project Manager 
U.S. DOE, Albuquerque Operations Office 
P.O. Box 5400, Albuquerque, NM 87185 

Telephone: 505-845-4282 Fax: 505-845-6392 

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

Carol Borgstrom, Director 
Office ofNEPA Policy and Assistance (EH-42) 

U.S. DOE, 1000 Independence Avenue, SW, Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in 
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternatives for 
the operation of LANL: (1) No Action, (2) Expanded Operations, (3) Reduced Operations, and (4) 
Greener. Expanded Operations is DOE's Preferred Alternative, with the exception that DOE would only 
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE would 
continue the historical mission support activities LANL has conducted at planned operational levels. In the 
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of the mission assignments from recent programmatic 
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels 
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the 
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation, 
basic science, materials science, and other non weapons areas, while minimizing weapons activities. Under 
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL. 
Analyses indicate little difference in the environmental impacts among alternatives. The primary 
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL 
employment changes, and electrical power demand. 

Public Comment and DOE Decision: The draft SWEIS was released to the public for review and comment 
on May 15, 1998. The comment period extended until July 15, 1998, although late comments were 
accepted to the extent practicable. All comments received were considered in preparation of the final 
SWEIS 1. DOE will utilize the analysis in this final SWEIS and prepare a Record of Decision on the level 
of continued operation of LANL. This decision will be no sooner than 30 days after the Notice of 
Availability of the final SWEIS is published in the Federal Register. 

1. Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right or 
left of the text. 
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AAQS 

ACHP 

ACGlli 

ACIS 

ACL 

ABC 

AlliA 

AIRFA 

ALARA 

ALOHA™ 

ANSI 

ARF 

ARMS 

ARPA 

ARR 

ARTCC 

BIO 

BLEVE 

BNL 

BNM 

CAA 
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Abbreviations and Acronyms 

VOLUME III 
ABBREVIATIONS AND ACRONYMS 

Ambient Air Quality Control Standards 

Advisory Council on Historic Preservation 

American Conference of Governmental Industrial Hygienists 

Automated Chemical Inventory System 

administrative control level 

U.S. Atomic Energy Commission 

American Industrial Hygiene Association 

American Indian Religious Freedom Act 

as low as reasonably achievable 

Areal Locations of Hazardous Atmospheres (code) 

American National Standards Institute 

airborne release fraction 

Archaeological Records Management System 

Archaeological Resource Protection Act 

airborne release rate 

Air Route Traffic Control Center 

Basis for Interim Operation 

boiling liquid expanding vapor explosion 

Brookhaven National Laboratory 

Bandelier National Monument 

degrees Celsius 

Clean Air Act 

continuous air monitor 
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CAP-88 

CBD 

CDC 

CDP 

CDR 

CEDE 

CEQ 

CFR 

CH 

CHTRU 

em 

CMIP 

CMR 

CRMT 

CSA 

DARHT 

DCG 

DDE 

DNA 

DNFSB 

DoD 

DOE 

DOl 

DOT 

DR 
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Clean Air Act Assessment Package for 1988 

chronic beryllium disease 

Centers for Disease Control 

Census Designated Place 

Conceptual Design Report 

committed effective dose equivalent 

Council on Environmental Quality 

Code of Federal Regulations 

contact-handled (waste) 

contact-handled transuranic (waste) 

centimeter 

Capability Maintenance and Improvement Project 

Chemistry and Metallurgy Research 

Cultural Resources Management Team 

Container Storage Area 

Dual Axis Radiographic Hydrodynamic Test (Facility) 

derived concentration guide 

deep dose equivalent 

deoxyribonucleic acid 

Defense Nuclear Facilities Safety Board 

U.S. Department ofDefense 

U.S. Department ofEnergy 

U.S. Department of Interior 

U.S. Department of Transportation 

damage ratio 



DU 

EA 

ECDR 

EIS 

EM 

EM&R 

EO 

EPA 

ERPG 

ES 

EU 

FAA 

FE 

FEMA 

FIMAD 

FONSI 

FR 

FRP 

FSAR 

FSMEI 

ft 

FWS 

FY 

g 

Abbreviations and Acronyms 

depleted uranium 

environmental assessment 

Enhanced Conceptual Design Report 

environmental impact statement 

DOE Office ofEnvironmental Management 

emergency management and response 

Executive Order 

U.S. Environmental Protection Agency 

Emergency Response Planning Guideline 

emission stack 

enriched uranium 

degrees Fahrenheit 

Federal Aviation Administration 

fan exhaust 

Federal Emergency Management Agency 

Facility for Information Management, Analysis and Display 

Finding of No Significant Impact 

Federal Register 

fiberglass-reinforced plastic (or plywood) 

Final Safety Analysis Report 

facility-specific maximally exposed individual 

feet 

U.S. Fish and Wildlife Service 

fiscal year 

gram 
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g 

GEP 

GIS 

GV 

ha 

HA 

HAP 

HAZMAT 

HCLPF 

HE 

HEFS 

HEPF 

HEP 

HEPA 

HEU 

HHS 

m 

HRL 

HVAC 

ICBM 

ICRP 

IDLH 

m. 

IP 

IPF 
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acceleration of gravity (980 cm/sec2) 

good engineering practice 

geographic information system 

guideline value 

hectares 

hazard analysis 

hazardous air pollutant 

hazardous material 

high confidence in low probability of failure 

high explosives 

High Explosives Firing Site 

High Explosives Processing Facility 

(mean) human error probability 

high efficiency particulate air (filter) 

highly enriched uranium 

U.S. Department ofHealth and Human Services 

hazard index 

Health Research Laboratory 

heating, ventilation, and air conditioning 

intercontinental ballistic missile 

International Commission on Radiological Protection 

immediately dangerous to life or health 

inch 

industrial packaging 

Isotope Production Facility 



IRIS 

ISC-3 

km 

LACEF 

LAM 

LAMPP 

LANL 

LANSCE 

LASL 

lb 

LCF 

LEDA 

LEL 

LEU 

LLMW 

LLNL 

LLW 

LPF 

LSA 

m 

MAPs 

MAR 

MC&A 

MCL 

MEl 

Integrated Risk Information System 

Industrial Source Complex (Model) Version 3 

kilometer 

Los Alamos Critical Experiments Facility 

Los Alamos Municipal Airport 

Abbreviations and Acronyms 

Los Alamos Meson Physics Facility (former name for LANSCE) 

Los Alamos National Laboratory 

Los Alamos Neutron Science Center 

Los Alamos Scientific Laboratory 

pound 

latent cancer fatality 

Low-Energy Demonstration Accelerator 

lower explosive limit 

low enriched uranium 

low-level mixed waste 

Lawrence Livermore National Laboratory 

low-level radioactive waste 

leak path factor 

low specific activity 

meter 

mixed activation products 

material-at-risk 

materials control and accountability 

maximum contaminant level 

maximally exposed individual 
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MFPs 

MGY 

ml 

ML 

MLNSC 

MOA 

MOl 

MOX 

MSL 

NA 

NAAQS 

NAGPRA 

NASA 

NATO 

NCI 

NCRP 

NDA 

NDE 

NDT 

NEPA 

NESHAP 

NHPA 

NIF 

NIH 

NIOSH 

Volume III-1 

mixed fusion products 

million gallons per year 

mile 

Richter Magnitude 

Manuel Lujan Neutron Scattering Center 

memorandum of agreement 

maximum off-site individual 

mixed oxide (fuel) 

Materials Science Laboratory 

not applicable 

National Ambient Air Quality Standards 

Native American Graves and Repatriation Act 

National Aeronautics and Space Administration 

North Atlantic Treaty Organization 

National Cancer Institute 

National Council on Radiation Protection 

nondestructive analysis 

nondestructive examination 

Nondestructive Testing (Facility) 

National Environmental Policy Act of 1969, as amended 

National Emission Standards for Hazardous Air Pollutants 

National Historic Preservation Act 

National Ignition Facility 

National Institute of Health 

National Institute for Occupational Safety and Health 



NM 

NMAC 

NMED 

NMSA 

NMSF 

NMTR 

NOAA 

NOI 

NOX 

NPDES 

NPH 

NPS 

NRC 

NRDC 

NRHP 

NSC 

NTS 

NTU 

OEL 

OLM 

ORPS 

OSHA 

PCB 

PE-Ci 

PElS 

New Mexico 

New Mexico Administrative Code 

New Mexico Environment Department 

New Mexico Statutes Annotated 

Nuclear Materials Storage Facility 

New Mexico Tumor Registry 

National Oceanic and Atmospheric Administration 

Notice oflntent 

nitrogen oxides 

National Pollutant Discharge Elimination System 

natural phenomena hazard 

National Park Service 

U.S. Nuclear Regulatory Commission 

National Resources Defense Council 

National Register of Historic Places 

National Safety Council 

Nevada Test Site 

nephelometric turbidity units 

occupational exposure limit 

Ozone Limiting Method 

Occurrence Reporting and Processing System 

Occupational Safety and Health Administration 

polychlorinated biphenyl 

plutonium equivalent curie 

programmatic environmental impact statement 

Abbreviations and Acronyms 
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PF 

PGA 

pH 

PHERMEX 

PL 

PM 

PMIO 

POC 

PPE 

ppb 

ppm 

PRA 

PrHA 

PSHA 

ps1 

R&D 

RAM 

RAMROD 

RANT 

RAP 

RCRA 

rem 

RF 

RfCs 

RID 
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Plutonium Facility 

peak ground acceleration (horizontal) 

a measure of acidity and alkalinity 

Pulsed High-Energy Radiation Machine Emitting X-Ray (facility) 

public law 

particulate matter 

particulate matter equal to or less than 10 micrometers aerodynamic 
diameter 

point-of-contact 

personal protective equipment 

parts per billion 

parts per million 

probabilistic risk assessment 

process hazard analysis 

Probabilistic Seismic Hazard Analysis 

pounds per square inch 

research and development 

radioactive material 

Radioactive Materials Research, Operations, and Demonstration (facility) 

Radioactive Assay and Nondestructive Test (facility) 

regulated air pollutant 

Resource Conservation and Recovery Act 

roentgen equivalent man 

radio frequency 

inhalation reference concentrations 

reference dose 



RFETS 

RFP 

RH 

RHTRU 

RLW 

RLWTF 

RMP 

ROD 

SA 

SAR 

SCAPA 

sco 

SEER 

SHEBA 

SHPO 

SLEV 

SMAC 

SNL 

SNM 

SPCC 

SRS 

SSM 

SST 

START 

STC 

Abbreviations and Acronyms 

Rocky Flats Environmental Technology Site 

Rocky Flats Plant (former name of the Rocky Flats Environmental 
Technology Site) 

remote-handled (waste) 

remote-handled transuranic (waste) 

radioactive liquid waste 

Radioactive Liquid Waste Treatment Facility 

Risk Management Program (EPA) 

Record ofDecision 

safety assessment 

Safety Analysis Report 

Subcommittee of Consequence Analysis and Protective Actions (DOE) 

surface-contaminated object 

Surveillance, Epidemiology, and End Results 

Solution High-Energy Burst Assembly 

State Historic Preservation Office(r) 

screening level emission value 

shipment mobility/accountability collection 

Sandia National Laboratories 

special nuclear material 

Spill Prevention, Control, and Countermeasures 

Savannah River Site 

Stockpile Stewardship and Management 

safe secure transport 

Strategic Arms Reduction Talks (or Treaty) 

standard transportation container 
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SWB 

swsc 

TA 

TCP 

TEDE 

TEEL 

TFF 

TI 

TLV 

TRU 

TRUPACT 

TSFF 

TSP 

TSTA 

TWA 

TWISP 

UBC 

uc 

UCL 

UCNI 

UCRL 

UN 

UNM 

URF 

U.S. 
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standard waste box 

sanitary waste system consolidation 

Technical Area 

traditional cultural property 

total effective dose equivalent 

temporary emergency exposure limit 

Target Fabrication Facility 

transport index 

threshold limit value 

transuranic (waste) 

Transuranic Packaging Transporter 

Tritium Science and Fabrication Facility 

total suspended particulates 

Tritium System Test Assembly (facility) 

time-weighted average 

Transuranic Waste Inspectable Storage Project 

Uniform Building Code 

University of California 

upper confidence limit 

unclassified controlled nuclear information 

University of California Research Laboratory 

University ofNevada 

University ofNew Mexico 

unit risk factor 

United States 



U.S. C. 

USDA 

USPS 

USGS 

USSR 

voc 

WAC 

WCRR 

WETF 

WIPP 

WNR 

WWTF 

Abbreviations and Acronyms 

United States Code 

U.S. Department of Agriculture 

U.S. Forest Service 

U.S. Geological Survey 

Union of Soviet Socialist Republics 

volatile organic compound 

waste acceptance criteria 

Waste Characterization, Reduction, and Repackaging (facility) 

Weapons Engineering Tritium Facility 

Waste Isolation Pilot Plant 

Weapons Neutron Research 

Waste Water Treatment Facility 
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VOLUME III 
MEASUREMENTS AND CONVERSIONS 

The following information is provided to assist the reader in understanding certain concepts in this 
SWEIS. Definitions oftechnical terms can be found in volume I, chapter 10, Glossary. 

SCIENTIFIC NOTATION 

Scientific notation is used in this report to express very large or very small numbers. For example, the 
number 1 billion could be written as 1,000,000,000 or, using scientific notation, as 1 x 109. Translating 
from scientific notation to a more traditional number requires moving the decimal point either right 
(for a positive power of 10) or left (for a negative power of 10). If the value given is 2.0 x 103, move 
the decimal point three places (insert zeros if no numbers are given) to the right of its current location. 
The result would be 2,000. If the value given is 2.0 x 10-5, move the decimal point five places to the 
left of its present location. The result would be 0.00002. An alternative way of expressing numbers, 
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use 
to scientific notation. For example, using the scientific notation for 1 x 109, in exponential notation 
the 109 (10 to the power of9) would be replaced by E+09. (For positive powers, sometimes the"+" 
sign is omitted, and so the example here could be expressed as E09.) If the value is given as 2.0 x 10-5 

in scientific notation, then the equivalent exponential notation is 2.0E-05. 

UNITS OF MEASUREMENT 

The primary units of measurement used in this report are English units with metric equivalents 
enclosed in parentheses. 

Many metric measurements presented include prefixes that denote a multiplication factor that is 
applied to the base standard (e.g., 1 kilometer= 1,000 meters). The following list presents these metric 
prefixes: 

gtga 1,000,000,000 (109; E+09; one billion) 

mega 1,000,000 (106; E+06; one million) 

kilo 1,000 (103; E+03; one thousand) 

hecto 100 (102; E+02; one hundred) 

deka 10 (101; E+Ol; ten) 

unit 1 (10°; E+OO; one) 

deci 0.1 (10-1; E-01; one tenth) 

centi 0.01 (10-2; E-02; one hundredth) 

milli 0.001 (10-3; E-03; one thousandth) 
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m1cro 

nano 

plCO 

0.000001 (10-6; E-06; one millionth) 

0.000000001 (10-9; E-09; one billionth) 

0.000000000001 (10-12; E-12; one trillionth) 

DOE Order 5900.2A, Use of the Metric System of Measurement, prescribes the use of this system in 
DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion 
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure 
and corresponding symbols found throughout this report. 

RADIOACTIVITY UNIT 

Part of this report deals with levels of radioactivity that might be found in various environmental 
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as 
"activity" in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of 
substance present, and concentrations are generally expressed in terms of curies per unit of mass or 
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any 
radionuclide that decays at the rate of37 billion disintegrations per second. Disintegrations generally 
include emissions of alpha or beta particles, gamma radiation, or combinations of these. 

RADIATION DOSE UNITS 

The amount of ionizing radiation energy received by a living organism is expressed in terms of 
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent 
and reported numerically in units of rem (Table MC-4). Rem is a term that relates ionizing radiation 
and biological effect or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the 
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides 
discussed in this document and their half-lives is included in Table MC-5. 

CHEMICAL ELEMENTS 

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in 
TableMC-6. 
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TABLE MC-1.-Conversion Table 

MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN 

ac 0.405 ha ha 2.47 ac 

op eF -32) x 5t9 oc oc (°C x 9/5) + 32 op 

ft 0.305 m m 3.28 ft 

ft2 0.0929 m2 m2 10.76 ft2 

ft3 0.0283 m3 m3 35.3 ft3 

gal. 3.785 1 1 0.264 gal. 

m. 2.54 em em 0.394 m. 

1b 0.454 kg kg 2.205 1b 

mCilkm2 1.0 nCi/m2 nCilm2 1.0 mCilkm2 

ml 1.61 km km 0.621 ml 

mi2 2.59 km2 km2 0.386 mi2 

milh 0.447 m/s m/s 2.237 milh 

nCi 0.001 pCi pCi 1,000 nCi 

oz 28.35 g g 0.0353 oz 

pCi/1 w-9 J.1Cilml J.1Cilml 109 pCi/1 

pCi/m3 10-12 Ci/m3 Ci/m3 1012 pCi!m3 

pCi/m3 10-1s mCi/cm3 mCilcm3 1015 pCi!m3 

ppb 0.001 ppm ppm 1,000 ppb 

ton 0.907 metric ton metric ton 1.102 ton 
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TABLE MC-2.-Names and Symbols for Units 
of Measure 

LENGTH 

SYMBOL NAME 

em centimeter (1 X 10-2 m) 

ft foot 

mo inch 

km kilometer (1 x 103 m) 

m meter 

Dl1 mile 

mm millimeter (1 X 10-3 m) 

Jliil micrometer (1 X 10-6 m) 

VOLUME 

SYMBOL NAME 

cm3 cubic centimeter 

f~ cubic foot 

gal. gallon 
0 3 mo cubic inch 

1 liter 

m3 cubic meter 

ml milliliter (1 X 1 o-3 1) 

ppb parts per billion 

ppm parts per million 

yd3 cubic yard 

RATE 

SYMBOL NAME 

Ci/yr curies per year 

cm3/s cubic meters per second 

ft3/s cubic feet per second 

f~/min cubic feet per minute 

gpm gallons per minute 

kg/yr kilograms per year 

km/h kilometers per hour 

mg/1 milligrams per liter 

MGY million gallons per year 

MLY million liters per year 

m3/yr cubic meters per year 

milh or mph miles per hour 

!lCi/1 microcuries per liter 

pCi/1 picocuries per liter 
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TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

NUMERICAL RELATIONSHIPS 

SYMBOL MEANING 

< less than 

:::;; less than or equal to 

> greater than 

~ greater than or equal to 

2cr two standard deviations 

TIME 

SYMBOL NAME 

d day 

h hour 

mm minute 

nsec nanosecond 

s second 

yr year 

AREA 

SYMBOL NAME 

ac acre (640 per mi2) 

cm2 square centimeter 

ft2 square foot 

ha hectare (1 x 104 m2) 
0 2 mo square inch 

km2 square kilometer 

mi2 square mile 

MASS 

SYMBOL NAME 

g gram 

kg kilogram (1 x 103 g) 

mg milligram (1 X 10-3 g) 

!lg microgram (1 X 10-6 g) 

ng nanogram (1 x 10-9 g) 

lb pound 

ton metric ton (1 x 1 06 g) 

oz ounce 



TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

TEMPERATURE 

SYMBOL NAME 

oc degrees Celsius 
op degrees Fahrenheit 

OK degrees Kelvin 

SOUND/NOISE 

SYMBOL NAME 

dB decibel 

dB A A-weighted decibel 

TABLE MC-3.-Names and Symbols for Units 
of Radioactivity 

RADIOACTIVITY 

SYMBOL NAME 

Ci cune 

cpm counts per minute 

mCi millicurie (1 X w-3 Ci) 

f.lCi microcurie (1 X w-6 Ci) 

nCi nanocurie (1 x w-9 Ci) 

pCi picocurie (1 X w-12 Ci) 

Measurements and Conversions 

TABLE MC-4.-Names and Symbols for Units 
of Radiation Dose 

RADIATION DOSE 

SYMBOL NAME 

mrad millirad (1 x 10--' rad) 

mrem millirem (1 x 10-3 rem) 

R roentgen 

mR milliroentgen (1 X w-3 R) 

flR micro roentgen (1 X 1 o-6 R) 
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TABLE MC-5.-Radionuclide Nomenclature 

SYMBOL RADIONUCLIDE HALF-LIFE SYMBOL RADIONUCLIDE HALF-LIFE 

Am-241 americium-241 432yr Pu-241 plutonium-241 14.4 yr 

H-3 tritium 12.26yr Pu-242 plutonium-242 3.8 x 105 yr 

Mo-99 molybdenum-99 66hr Pu-244 plutonium-244 8.2 x 107 yr 

Pa-234 protactinium-234 6.7hr Th-231 thorium-231 25.5 hr 

Fa-234m protactinium-234m 1.17 min Th-234 thorium-234 24.1 d 

Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4 x 105 yr 

Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7xl08 yr 

Pu-239 plutonium-239 2.4 x 104 yr U-238 uranium-238 4.5 x 109 yr 

Pu-240 plutonium-240 6.5 x 103 yr 

TABLE MC-6.-Elemental and Chemical Constituent Nomenclature 

SYMBOL CONSTITUENT SYMBOL CONSTITUENT 

Ag silver Pa protactinium 

Al aluminum Ph lead 

Ar argon Pu plutonium 

B boron SF6 sulfur hexafluoride 

Be beryllium Si silicon 

co carbon monoxide so2 sulfur dioxide 

C02 carbon dioxide Ta tantalum 

Cu copper Th thorium 

F fluorine Ti titanium 

Fe rron u uran1um 

Kr krypton v vanadium 

N nitrogen w tungsten 

Ni nickel Xe xenon 

No2- nitrite ion Zn ZlnC 

No3- nitrate ion 
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D-139 to D-141, D-146, D-151 toD-152, 
D-154, D-160 to D-164, D-169 to D-170, 
F-38, G-24, G-26, G-1 09 to G-111, 
G-116 

Capability Maintenance and Improvement 
Project (CMIP) 

G-276 

census tracts 
D-25, D-27 

cesmm 
B-64,B-83, C-8, C-11, C-13, C-16, C-18, 
C-21, C-23, C-25, C-28, C-30, C-32, 
C-34, C-36, C-39 to C-40, C-42, 
C-44 to C-45, C-47 to C-49, 
C-51 to C-52, C-54 to C-55, 
C-57 to C-59, C-61, C-64, C-69, C-71, 
C-73, C-75, C-78, C-80, C-82, C-85, 
C-87, C-91, C-95, C-97, C-100, C-102, 
C-131 to C-132, C-135 to C-138, C-140, 
C-142, C-144, C-146, C-148 to C-149, 
C-152 to C-153, C-155, C-157, 
C-159 to C-160, C-162, D-48, D-50, 
D-54, D-58, D-61, D-65, D-75, D-79, 
D-83, D-87, D-91, D-96, 
D-102 to D-105, D-108, D-111, D-113, 
D-120, D-122, D-125, D-127, 
D-130 to D-132, D-136, D-139 to D-140, 
D-146, D-148, D-151 to D-153, 
D-155 to D-160, D-165 to D-167, D-169, 
G-109,G-124,G-279 

classified 
B-64, B-81, D-1 0, E-7, E-1 0, E-26, E-42, 
F-3, F-15 to F-16, F-33, G-63, 
G-169 to G-170, G-211, G-214 

Clean Air Act (CAA) 
B-4, B-38 to B-39, B-49, B-143, B-158, 
B-160, D-10 

Volume /Il-lxiv 

CMR Building 
B-4 to B-5, B-144, B-156, D-47 to D-48, 
G-29, G-49, G-68, G-77, G-80, G-83, 
G-85 to G-89, G-94 to G-96, G-100, 
G-143, G-154, G-156 to G-158, G-160, 
G-222, G-232, G-234 to G-237, G-239, 
G-245, G-247 to G-248 

CMR Building Upgrades 
G-271 

collective dose 
B-1, B-27 to B-28, D-3, D-33 to D-35, 
F-20, F-47, F-51 to F-53 

committed effective dose equivalent (CEDE) 
B-1, B-4toB-5, B-17, D-3, D-6, D-33, 
G-115, G-119 

criteria pollutant 
B-38, B-40 to B-41, B-49 to B-50, 
B-53 to B-54, B-203 to B-205, 
B-207 to B-209, B-212 to B-213, 
B-215 to B-219, B-222 to B-223, B-228 

cultural resource 

D 

E-1 to E-4, E-13, E-21 to E-22, 
E-24 to E-30, E-39 to E-40, 
E-48 toE-53, G-121 to G-122 

decontamination and decommissioning (D&D) 
B-3, E-2, E-52, F-5, G-27, G-115, G-139 

Defense Nuclear Facilities Safety Board 
(DNFSB) 

G-205 to G-206, G-263, G-269 

depleted uranium (DU) 
B-7, B-46 to B-47, B-229, 
B-231 to B-235, B-237, D-7, 
D-42 to D-44, F-5, F-37 to F-38, 
F-42 to F-43, F-55, G-26 to G-28, G-31, 
G-40 to G-41, G-107, G-109 to G-110, 
G-115, G-124 

derived concentration guide (DCG) 
D-46 



design basis accident (DBA) 
G-197, G-216 

Diamond Drive 
F-22, F-25,G-77, G-161, G-244, G-253 

disassembly 
F-35, G-222, G-251, G-271 

disposal cell 
B-40 

dome 
F-8, F-12, G-24, G-28 to G-29, G-41, 
G-46, G-64, G-78, G-90, G-93, G-95, 
G-100, G-103,G-117,G-121,G-125, 
G-139, G-185, G-187 to G-191, G-193, 
G-197 

drinking water 
A-14, D-46 to D-47, D-141 

Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility 

E 

F-53 to F-54, F-62, F-75, G-14, 
G-25 to G-27, G-29, G-40, G-45, G-61, 
G-63, G-65 to G-67, G-74, G-78 to G-79, 
G-81, G-84 to G-85, G-89, G-124, 
G-167, G-169 to G-174, G-209, 
G-211 to G-212, G-270 

earthquake 
G-1, G-4, G-9, G-16 to G-18, 
G-22 to G-23, G-40, G-44, G-46, 
G-49 toG-50, G-69, G-76, G-82, 
G-87 to G-91, G-94 to G-96, 
G-98 to G-100, G-117 to G-118, 
G-212 to G-213 

electric power 
G-272 

emergency preparedness 
G-202, G-230, G-277 

environmental restoration (ER) 
B-55, B-57, B-60 to B-61, C-1, C-104, 
C-130 to C-131, C-163 to C-164, D-143, 

E-27,E-52,G-123,G-278 
EPAD-43 to D-44 

Index 

epidemiological 
D-12, D-141 

Espanola 
A-1, A-10 to A-11, A-14 to A-15, A-17, 
B-73, D-116, D-145, E-29, G-39, 
G-171 to G-172, G-268 

Executive Order(s) 
E-24, E-30, E-38 

Expanded Operations 

F 

A-2, A-12 to A-13, B-6 to B-15, B-21, 
B-23, B-26, B-27, B-28, B-31, B-35, 
B-41 to B-42, B-54, B-144, B-183, 
B-232 to B-233, B-234, B-239, D-35, 
D-39 to D-44, F-44, G-5, G-47, G-74, 
G-81, G-89, G-126 to G-127, G-132, 
G-134, G-137 to G-138, G-141, G-145, 
G-147, G-152, G-155, G-157, G-161, 
G-165,G-168,G-170,G-174,G-176, 
G-181,G-183,G-186,G-189,G-195, 
G-198 to G-199, G-203, G-210 to G-213, 
G-215, G-217, G-221, G-226, G-233, 
G-236, G-238 to G-246, G-250, G-252, 
G-254, G-256 to G-258, G-261 to G-263, 
G-266 to G-267 

firing site 
A-2 to A-3, B-2, B-4, B-12, 
B-18 to B-20, B-22 to B-28, B-40, B-46, 
B-229, G-27, G-103, G-107 to G-111, 
G-124,G-170,G-272,G-275 

fission 
B-6, B-10, B-16, D-3, D-7, G-9, G-74, 
G-86,G-163,G-166,G-168,G-214, 
G-216, G-219, G-258 to G-259, 
G-261 to G-262 

fusion 
F-38, G-14 
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G 

Greener 

H 

A-2, A-12 to A-13, A-15, B-6 to B-15, 
B-25 to B-28, B-33, B-37, D-35, 
D-39 to D-43, F-1, F-35, F-40, 
F-44 to F-48, F-50 to F-51, F-57, F-59, 
F-61 to F-65, F-67, F-69, F-72, G-5, 
G-47, G-81, G-126 to G-127, G-134, 
G-138, G-141, G-145, G-147, G-152, 
G-155, G-157, G-161, G-165, G-168, 
G-170, G-174, G-176, G-181, G-183, 
G-186, G-189, G-195, G-199, G-203, 
G-210 to G-213, G-215, G-217, G-221, 
G-226, G-233, G-236, G-243 to G-245, 
G-250, G-252, G-255 to G-258, 
G-261 to G-263, G-266 to G-267 

hazard index 
D-29, D-40, D-43 to D-44, D-55, D-56, 
D-59, D-62, D-67, D-70, D-73, D-77, 
D-81, D-85, D-89, D-93 to D-94, 
D-98 to D-99, D-109, D-114, D-116, 
D-118, D-123, D-133 to D-135, G-33 

hazardous air pollutant (HAP) 
B-26, B-215 to B-216, B-224, B-260 

hazardous waste 
E-13, F-63, G-34, G-139 

health effect 
B-41, B-143, D-1, D-4 to D-5, D-7, D-9, 
D-170, F-16, F-18 to F-20, F-55, F-58, 
F-70, F-73, G-1, G-8, G-10 to G-12, 

. G-39, G-74, G-100, G-130, G-139, 
G-142, G-146, G-148 

high explosives (HE) 
A-2 to A-3, A-5, A-11, B-4, B-8, 
B-18 to B-20, B-22 to B-26, 
B-40 to B-41, B-45 to B-46, 
B-203 to B-204, B-206 to B-213, 
B-215 to B-229, B-231, B-235 to B-238, 
D-39, D-41 to D-44, D-141 to D-142, 
E-10, G-14 to G-15, G-17 to G-18, 
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G-24 to G-25, G-27, G-42 to G-43, G-64, 
G-80, G-85, G-167, G-212 to G-213, 
G-251, G-254 to G-255 

highly enriched uranium (HEU) 
D-7, F-36 to F-37, F-39 to F-42, G-27, 
G-31, G-40, G-45, G-72 to G-74, G-78, 
G-84, G-91, G-162, G-166 to G-169, 
G-216 

historic resource 
E-2, E-26, E-29 to E-30, E-32, E-39, 
G-122 

hot cell 
F-43, G-28 

human health 
D-40,D-42 

Hydrogeologic Workplan 
A-1,A-17 

I 

index 
A-1 to A-2, A-5, B-230, D-29, D-33, 
F-26, G-108 

infrastructure 
E-10,E-27,E-40,G-5 

L 

latent cancer fatality(ies) (LCF) 
B-1, D-28 to D-29, D-34 to D-35, D-40, 
F-30 to F-31, F-45 to F-47, F-49 to F-51, 
F-53, F-55 to F-57, F-62, F-64 to F-65, 
F-68 to F-69, G-8, G-215 

Los Alamos Canyon 
C-111 to C-116, C-139 to C-145, D-30, 
D-45 to D-46, D-132 to D-133, D-171, 
G-1 01, G-1 07 to G-1 08, G-11 0 to G-111 

Los Alamos County 
A-11, A-13, B-39, D-11 to D-12, D-14, 
D-16, D-18 toD-27, D-50 toD-51, 
D-58 to D-59, D-101 to D-103, 



D-105 to D-106, D-108 to D-109, D-111, 
D-114, D-116, D-118, D-120, D-123, 
D-125, D-136, D-141 to D-142, 
D-152 to D-153, D-155 to D-156, 
D-159 to D-162, D-169 to D-170, E-2, 
E-10 to E-11, E-53, E-56, G-36, G-118, 
G-120,G-125,G-256 

Los Alamos Neutron Science Center 
(LANSCE) 

A-2 to A-3, A-5, B-2 to B-4, 
B-13 to B-16, B-18 to B-20, 
B-22 to B-28, B-243, D-29, 
D-33 to D-34, D-41, D-45, F-60, G-25, 
G-28 

low-level radioactive mixed waste (LLMW) 
F-63,F-72,G-183 

low-level radioactive waste (LL W) 

M 

D-45, F-44, F-63, F-72, G-198 to G-199, 
G-274 

main aquifer 
C-73 to C-75 

maximally exposed individual (MEl) 
B-1 to B-3, B-16 to B-29, D-29, D-32, 
D-40 to D-43, D-44, D-143, F-20, F-47, 
F-56, F-62, G-14, G-31, G-76 to G-81, 
G-96, G-98, G-100, G-111, 
G-116 to G-119, G-125, G-154 to G-155, 
G-160 to G-161, G-167 to G-168, 
G-170 to G-171, G-175 to G-176, G-180, 
G-185 to G-186, G-194 to G-195, G-202, 
G-204, G-206, G-209 to G-212, 
G-214 to G-215, G-220 to G-222, 
G-232 to G-233, G-243 to G-245, G-251, 
G-253 

medical isotope 
F-20,F-38 

Melcor Accident Consequence Code System 
(MACCS) 

G-12 to G-13, G-37, G-111, G-120, 
G-124, G-171, G-214, G-232 to G-233, 

G-243, G-251, G-279 

Mesita del Buey 
E-52, E-56 

Mexican spotted owl 
G-122 

minority population 
G-171, G-173 

mitigation( s) 
E-28 to E-29, E-38, G-5, G-7, G-16, 
G-31,G-75,G-123 

mixed oxide (MOX) 
F-35, F-39, F-41 

Mortandad Canyon 

N 

C-116 to C-118, C-122 to C-124, 
C-145 to C-147, C-154 to C-156, 
D-46 to D-47, D-144, G-101, 
G-107 to G-108, G-110 to G-111 

National Ambient Air Quality Standards 
(NAAQS) 

B-38, B-49, B-52, B-204 to B-205, 
B-208, B-213, B-217, B-228, B-255, 
B-257 

Index 

National Emission Standards for Hazardous Air 
Pollutants (NESHAP) 

B-1, B-4, B-21, B-26 

National Pollutant Discharge Elimination 
System (NPDES) 

A-1 toA-2, A-5, A-17, C-1, C-3, C-164, 
D-30,D-46,D-69 toD-70,D-72 to D-73, 
D-138, D-150 

National Register of Historic Places (NRHP) 
E-2 to E-3, E-21 to E-24, E-25, E-27, 
E-38 toE-41 

natural gas 
B-49 to B-51, B-55, B-57, B-62, G-18, 
G-40, G-45, G-77, G-83, G-89, G-154, 
G-156 to G-158 
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New Mexico Environment Department 
(NMED) 

B-39 

nitrate(s) 
C-9, C-12, C-14, C-17, C-19, C-22, C-24, 
C-26, C-31, C-33, C-35, C-37, C-05, 
C-09, C-71, C-74, C-76, C-79, C-81, 
C-83, C-86, C-89, C-92, C-96, C-98, 
C-100, C-102, D-46, D-147, D-149, 
G-220, G-226 to G-232 

No Action 
A-2, A-12 to A-13, A-15, B-0 to B-15, 
B-22, B-26 to B-28, B-30, B-34, 
B-232 to B-234, D-39, D-41 to D-43, 
D-45, F-1, F-33, F-35, F-40 to F-41, 
F-44 to F-49, F-51, F-56, F-59, 
F-01 toF-06, F-68, F-71, G-5, G-31, 
G-47, G-81, G-126 to G-127, 
G-131 to G-132, G-134, G-136, G-138, 
G-140 to G-143, G-147, G-151, G-155, 
G-157, G-161, G-163 to G-165, 
G-168 to G-169, G-174, G-176, G-179, 
G-181,G-183,G-186,G-188,G-193, 
G-195, G-197 to G-199, G-203, G-206, 
G-210 to G-216, G-219, G-221, G-223, 
G-226, G-233 to G-234, G-236 to G-238, 
G-243 to G-245, G-247, G-249, G-252, 
G-254 to G-258, G-261 to G-264, 
G-266 to G-267 

nonproliferation 
G-5 

Nuclear Materials Storage Facility (NMSF) 
F-33, G-28 

0 

Occupational Safety and Health Administration 
(OSHA) 

D-1 to D-2, D-9 to D-11, D-36 to D-38, 
D-173, G-42, G-107, G-135 

Otowi 
A-4, A-15 to A-16, B-73, D-31, D-147, 
E-O to E-7, E-54 
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p 

Pajarito Canyon 
B-74, C-118 to C-119, C-122, 
C-124 to C-126, C-147 to C-149, 
C-153 to C-154, C-156 to C-160, G-101 

Pajarito Mesa 
D-147 

Pajarito Road 
B-251, G-77 to G-79, G-101, G-103, 
G-117, G-119 to G-120, G-123, G-155, 
G-168, G-186, G-195, G-204, G-210, 
G-120, G-221, G-233 

peregrine falcon 
G-122 

pit 
B-215 to B-228, E-0 to E-7, F-35, G-26, 
G-51, G-222, G-271 

pit manufacturing 
F-43, G-50, H-1 

pit production 
G-14, G-51, G-55, G-261 

plume 
B-4, B-50 to B-51, B-75, B-183, B-185, 
B-189, B-230, B-239, B-243, B-245, 
B-247, B-251, B-255, E-19, F-58, F-00, 
G-7 to G-8, G-11 to G-13, G-35, G-69, 
G-75, G-83 to G-85, G-101, 
G-105 toG-106, G-108, G-111, 
G-115 to G-116, G-118 to G-119, 
G-123 to G-124, G-128, G-130, G-135, 
G-157,G-171,G-212,G-214,G-279 

plutonium 
A-2, B-4 to B-0, B-1 0 to B-11, B-13, 
B-18 to B-20, B-22 to B-26, B-247, C-9, 
C-12, C-14, C-17, C-19 to C-20, C-22, 
C-24, C-27, C-29, C-31, C-33, C-35, 
C-37, C-40 to C-41, C-43, C-45 to C-47, 
C-49 to C-51, C-53 to C-54, 
C-56 to C-57, C-59 to C-00, C-62, C-66, 
C-70, C-72, C-74, C-76, C-79, C-81, 
C-84, C-86, C-89, C-93, C-96, C-98, 
C-101, C-103, C-131, C-133, 
C-137 to C-138, C-140, C-143 to C-144, 



C-146, C-148, C-150, C-152, C-155, 
C-157, C-159, C-161 to C-162, D-3, D-7, 
D-33, D-35, D-45, D-50, D-54, D-58, 
D-61, D-65, D-75, D-79, D-83, D-87, 
D-91, D-96, D-102 to D-105, D-108, 
D-111,D-120,D-122,D-125,D-127, 
D-130, D-132, D-136, D-138 to D-140, 
F-5, F-12 to F-13, F-28 to F-30, F-33, 
F-35 to F-36, F-38 to F-41, F-43, 
F-53 to F-54, F-62 to F-63, F-76, G-1, 
G-5, G-9, G-15, G-24, G-27 to G-29, 
G-31, G-40, G-45 to G-46, G-50 toG-51, 
G-53 toG-55, G-59, G-67 to G-69, 
G-74 to G-75, G-161 to G-162, 
G-171 to G-172, G-186 to G-187, 
G-196 to G-197, G-199, G-205 to G-214, 
G-216 to G-222, G-224, G-226 to G-232, 
G-234 to G-237, G-239 to G-243, 
G-245 to G-253, G-258 to G-261, 
G-263 to G-264, G-266 to G-267, 
G-271 to G-272, G-279 

plutonium-23 8 
C-9, C-12, C-14, C-17, C-19 to C-20, 
C-22, C-24, C-27, C-29, C-31, C-33, 
C-35, C-37, C-40 to C-41, C-43, 
C-45 to C-47, C-49 to C-51, 
C-53 to C-54, C-56 to C-57, 
C-59 to C-60, C-62, C-66, C-70, C-72, 
C-74, C-76, C-79, C-81, C-83, C-86, 
C-89, C-93, C-96, C-101 to C-102, 
C-131, C-133, C-137 to C-138, C-140, 
C-144, C-146, C-148, C-150, C-152, 
C-155, C-157, C-159, C-161 to C-162, 
D-46, D-50, D-54, D-58, D-61, D-65, 
D-75, D-79, D-83, D-87, D-91, D-96, 
D-102 to D-106, D-108, D-111, D-113, 
D-120, D-122, D-125, D-127, 
D-130 to D-132, D-136, D-146, D-148, 
D-151 to D-153, D-155 to D-160, 
D-165 to D-167, D-169, F-35, 
F-38 to F-40, F-42, F-53 to F-54, 
F-56 to F-57, F-60, F-62 to F-63, 
F-68 to F-70, G-197, G-205, G-264 

polychlorinated biphenyl (PCB) 
B-69, B-97, B-128, G-24, G-29 

Index 

potential release site(s) (PRS) 
G-34 

prehistoric 
E-1, E-3 to E-6, E-11, E-20, 
E-25 to E-27, E-29 to E-31, 
E-38 to E-39, E-43, E-47, E-52, 
E-55 toE-56, G-87, G-122 

Programmatic Environmental Impact Statement 
for Stockpile Stewardship and Management 
(SSM PElS) 

G-50 

project-specific siting and construction (PSSC) 
F-43 

public health 
D-1, D-10 to D-12, D-28 to D-30, D-32, 
D-42, D-170, G-269 

Pueblo Canyon 
B~74, C-120, C-149 to C-150, 
E-45 to E-46, G-1 07 to G-1 08, 
G-110 to G-111 

Pueblo(s) 

R 

A-4, A-15 to A-16, B-19 to B-20, 
B-72 to B-74, C-32 to C-34, 
C-58 to C-59, C-97 to C-99, 
C-101 to C-104, C-120, C-131 to C-132, 
C-142 to C-143, C-149 to C-150, 
C-160 to C-161, D-16, D-46, E-3 to E-4, 
E-6 to E-9, E-12 to E-21, E-25, 
E-28 to E-29, E-31, E-38 to E-46, 
E-48 toE-52, E-54, E-56, G-14, G-155, 
G-161, G-168, G-171 to G-172, G-176, 
G-186, G-195, G-204, G-210, G-221, 
G-233,G-244,G-253 

Radioactive Liquid Waste Treatment Facility 
(RLWTF) 

A-2, A-5, D-46, G-24, G-29, G-90, G-93, 
G-95 to G-96, G-108, G-274 

Radioactive Materials Research, Operations, 
and Demonstration (facility) (RAMROD) 

G-24, G-29, G-61, G-63, G-67 to G-68, 
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G-78, G-84, G-90, G-93, G-95 to G-96, 
G-98,G-175,G-177,G-179,G-197, 
G-275 

radiological exposure 
F-31, G-39, G-106, G-111, G-124 

radiological impact 
G-171 

radionuclide 
B-3 to B-5, B-8 to B-9, B-11 to B-17, 
B-28, C-1 to C-2, C-130, C-163, D-2, 
D-6, D-11, D-28 to D-29, D-31, D-35, 
D--40, D--45, D--47 to D--48, 
D-138 to D-139, D-171, D-173, 
G-12 to G-13, G-23, G-60, G-101, 
G-109,G-124,G-166,G-184, 
G-196 to G-197, G-219, G-274 

RADTRAN 
F-20 to F-21, F-25 to F-26, F-30, F--47, 
F-53,F-55,F-70,F-74,F-77,G-132 

Record ofDecision (ROD) 
G-50, G-167 

Reduced Operations 
A-2, A-12 to A-13, D-35, D-39 to D--43, 
F-1, F--44 to F--48, F-50 to F-51, F-57, 
F-59, F-61 to F-66, F-69, F-71, G-5, 
G-81, G-116, G-119, G-124, 
G-126 to G-127, G-134, G-138, G-141, 
G-145,G-147,G-152,G-155,G-157, 
G-161, G-165, G-168, G-170, 
G-174toG-176, G-181, G-183, G-186, 
G-195, G-199, G-203, G-210 to G-213, 
G-215, G-217, G-221, G-226, G-233, 
G-236, G-243 to G-245, G-250, G-252, 
G-255 to G-258, G-261 to G-263, 
G-266 to G-267 

Rendij a Canyon 
C-150 to C-151, G-87 

reservOir 
B-73, D-32, D--45, E--4, E-19, 
E--47 to E--48, E-55 

Resource Conservation and Recovery Act 
(RCRA) 

F--43, F-72, G-110, G-151 to G-152, 
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G-179 to G-181, G-272 

road closure( s) 
F-21, F-23, F--40 to F--42, G-167 

Royal Crest 

s 

B-73, G-96, G-98, G-100, G-117, G-119, 
G-147, G-155, G-161, G-186, G-206, 
G-210, G-233, G-244, G-253, G-261 

safe secure transport (SST) 
F-15, F-21, F-23, F-25, F-33 to F-37, 
F-39, F--45, F-53 to F-54 

Safety Analysis Report (SAR) 
F-75, G-6, G-30, G-34, G-38, G-71, 
G-89 to G-91, G-111, G-116, G-118, 
G-128, G-143, G-147 to G-148, G-154, 
G-156 to G-158, G-160 to G-161, G-163, 
G-165 to G-168, G-176 to G-177, 
G-181 to G-182, G-184, G-188 to G-189, 
G-194 to G-198, G-200, G-204, G-206, 
G-208, G-216, G-218 to G-219, G-221, 
G-227, G-244, G-253, G-258, G-261, 
G-269 to G-270, G-274 to G-276, G-278 

San lldefonso 
A-11, A-15 to A-16, B-19 to B-20, B-73, 
C-82 to C-84, D-16, D--46, D-58 to D-60, 
D-101, D-120, D-131, D-138 to D-139, 
D-141, D-144, D-158, D-166, E-7 to E-8, 
E-12 to E-13, E-16, E-28, E-38, E--40, 
E--43, E--46, E--49, G-155, G-161, G-168, 
G-172,G-176,G-186,G-195,G-204, 
G-210,G-221,G-233,G-244,G-253 

Sandia Canyon 
A-5, C-120 to C-121, C-151 to C-153 
SantaFeA-11, A-13 to A-15, A-17, B-52, 
B-73, B-75, B-259, D-16, D-116, D-136, 
D-145, D-169 to D-170, E-8, E-10, E-13, 
E-16, E-38, E--42 to E--45, E--47 toE-50, 
E-52 toE-56, F-23, F-25 to F-26, F--47, 
F-64 to F-72, F-76, F-78, G-39, G-56, 
G-103, G-105, G-123 to G-124, 
G-171 toG-172, G-212, G-268, G-272 



secondary(ies) 
B-38, D-16, E-2, E-9, F-12, F-36, G-175, 
G-180,G-188,G-193 

se1sm1c 
G-12, G-18, G-27to G-29, G-31, G-36, 
G-38, G-42, G-44, G-46, G-49, G-55, 
G-59, G-68 to G-69, G-82, G-85, 
G-87 to G-90, G-93 to G-95, G-97, 
G-99 to G-100, G-212 to G-213, G-269, 
G-273, G-277 to G-278, G-280 

stgma 
D-47 

special nuclear material (SNM) 
F-15, F-33, F-40 to F-41, F-72, G-14, 
G-24to G-25 

S-Site 
D-144 

stabilization 
F-35 

State Historic Preservation Office(r) (SHPO) 
E-2, E-21 to E-22, E-24 to E-25, E-36, 
E-38 toE-39 

State ofNew Mexico 
A-18, B-16, B-38 to B-40, B-53, E-13, 
E-26, F-21 to F-22 

stockpile stewardship and management (SSM) 
F-76,G-14,G-271 

Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement 
(SSMPEIS) 

H-1 

stockpile surveillance 
G-255 

Strategic Arms Reduction Talks (START) 
E-ll 

T 

targets 
A-4 to A-5, D-2, D-9, D-34, 
D-36 to D-37, F-20, F-28, F-36, F-38, 

Index 

F-42, F-53 to F-55, F-60, F-62, F-72, 
F-78,G-174,G-189 

Technical Area (TA}-50 
B-2 to B-3, B-49, B-56 to B-58, B-60, 
B-62, B-153, B-157, D-46, F-41, 
G-24 to G-25, G-29, G-34 to G-35, 
G-40 to G-43, G-46, G-61, G-63, 
G-65 to G-67, G-72 to G-74, G-90, G-93, 
G-95 to G-96, G-98 to G-99, G-108, 
G-120, G-175, G-181 to G-182, G-185, 
G-194 

Technical Area (TA)-54 
B-2, B-4, B-13, B-17 to B-20, 
B-22 to B-28, B-49, B-51, B-60, B-153, 
B-158, D-136, D-139, D-145, 
F-39 to F-43, G-13, G-24 to G-25, 
G-28 to G-29, G-34 to G-36, 
G-41 to G-42, G-45 to G-46, G-61, 
G-63 to G-68, G-70, G-72 to G-73, 
G-90 to G-91, G-93, G-95 to G-96, G-99, 
G-114, G-117 to G-120, G-123, G-125, 
G-131 to G-132, G-139 to G-144, G-146, 
G-151 to G-152, G-177, G-182, G-185, 
G-187 to G-188, G-192, G-194 to G-196, 
G-198, G-204 

Technical Area (TA)-55 
B-2, B-4 to B-5, B-11, B-17 to B-20, 
B-22 to B-27, B-46, B-49, B-56, 
B-59 to B-60, B-62, B-144, 
B-155 to B-156, B-158, B-185, 
B-245 to B-249, D-34, D-106, 
F-35 to F-36, F-38 to F-43, F-54, F-60, 
G-15, G-24 to G-25, G-27 to G-29, 
G-33 to G-36, G-40 to G-41, G-45, 
G-49 toG-51, G-54 toG-55, G-61, G-63, 
G-65 to G-67, G-70, G-72 to G-74, G-83, 
G-87 to G-88, G-91, G-93, 
G-97 to G-101, G-114, G-128, 
G-146 to G-148, G-158, G-194, 
G-205 to G-206, G-208, G-220, G-222, 
G-224 to G-227, G-232, G-234 to G-235, 
G-239, G-258, G-261, G-263 to G-265 

threatened and endangered (T &E) species 
G-122 
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Totavi 
D-54toD-55 

traditional cultural property (TCP) 
E-1, E-3 to E-4, E-ll to E-12, E-14, 
E-16, E-20, E-22 to E-25, E-27 to E-31, 
E-34, E-38, E-40, E-42 to E-44, E-46 

transportation corridor 
E-3 

transuranic (TRU) waste 
F-5, F-8, F-12, F-41, F-63, F-78, G-25, 
G-29, G-40 to G-41, G-45, G-64, 
G-67 to G-68, G-77 to G-79, 
G-83 to G-85, G-90 to G-91, G-93, G-99, 
G-107, G-109 to G-110, G-124, G-131, 
G-145, G-151 to G-153, G-177 to G-180, 
G-182 to G-185, G-187 to G-191, 
G-193 to G-194, G-196 to G-201, G-271, 
G-274 to G-275, G-278 to G-279 

transuranic (waste) (TRU) characterization 
G-183 

Transuranic Waste Inspectable Storage Project 
(TWISP) 

G-24, G-28 to G-29, G-41, G-61, G-63, 
G-65 to G-68, G-72 to G-74, G-78, G-84, 
G-95, G-185, G-187 to G-190, G-193, 
G-195 to G-196, G-198, G-200, G-204 

tritium 
A-2 A-4 to A-5 B-2 B-6 B-8 to B-9 

' ' ' ' ' B-11, B-13, B-16, B-18 to B-19, 
B-22 to B-27, B-29, C-3 to C-7, C-10, 
C-13, C-15, C-17, C-19, C-21, C-23, 
C-25, C-27, C-29, C-32, C-34, C-36, 
C-38, C-40 to C-41, C-43, C-45 to C-47, 
C-49 to C-50, C-52 to C-53, 
C-55 to C-57, C-59, C-61 to C-62, C-67, 
C-70, C-72, C-75, C-77, C-80, C-82, 
C-84, D-7, D-33, D-35, D-45 to D-46, 
D-50, D-54, D-58, D-61, D-65, D-69, 
D-72, D-75, D-79 to D-80, D-83 to D-84, 
D-87, D-91 to D-92, D-96 to D-97, 
D-101 to D-107, D-111 to D-113, 
D-120 to D-122, D-125, D-131 to D-132, 
D-136, D-140, D-146, D-148, 
D-150 to D-153, D-155 to D-157, D-159, 
D-166 to D-167, D-169, F-5, F-8, 
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F-33 to F-34, F-36, F-38, F-43, G-1, G-9, 
G-15, G-27 to G-29, G-31, G-40 to G-41, 
G-45, G-59, G-68 to G-69, G-72 to G-75, 
G-78, G-84, G-89, G-95, G-98 to G-99, 
G-116 to G-117, G-119, G-123, G-125, 
G-174 to G-176, G-274 to G-275 

Tritium System Test Assembly (TSTA) 

u 

A-2, A-5, B-4, B-20, D-41, G-15, G-29, 
G-47, G-61, G-63, G-67 to G-68, G-84, 
G-90,G-93,G-95,G-116,G-119,G-123, 
G-124, G-158, G-174 to G-176 

U.S. Department of Defense (DoD) 
E-2, E-11, E-49, F-15, G-106, G-251 

U.S. Department ofEnergy (DOE) 
F-75 toF-76 

U.S. Department of Transportation (DOT) 
F-1 to F-3, F-5 to F-6, F-8, F-15, F-21, 
F-23, F-26, F-75 to F-76, G-37, G-130, 
G-133, G-139, G-141, G-147, G-151, 
G-177, G-180, G-196 to G-197, G-272 

U.S. Environmental Protection Agency (EPA) 
A-2, B-4, B-38 to B-40, B-42, B-47, 
B-75, B-143, B-145, B-158, B-160, 
B-182 to B-183, B-185, B-189, B-191, 
B-203 to B-207, B-210 to B-212, B-215, 
B-220, B-230, B-236, B-238 to B-239, 
B-243, B-245, B-247, B-251, B-255, 
B-259 to B-260, C-130, C-163,D-1, D-8, 
D-10 toD-11, D-28 toD-29, 
D-31 to D-32, D-40, D-42 to D-46, D-53, 
D-57, D-64, D-68, D-71, D-74, D-78, 
D-86, D-90, D-95, D-102 toD-106, 
D-108, D-110 toD-111, D-115, D-117, 
D-119 to D-120, D-124 to D-125, D-127, 
D-129, D-131 to D-135, D-138, 
D-141 to D-142, D-171, G-11, G-33, 
G-37, G-75, G-97, G-128, G-138, G-143, 
G-148, G-214, G-272, G-277 

U.S. Fish and Wildlife Service (FWS) 
E-4 



U.S. Nuclear Regulatory Commission (NRC) 
D-8, F-1, F-3, F-8, F-12, F-26, 
F-28 to F-29, F-77, G-44, G-55, G-109, 
G-223, G-269, G-273, G-277 to G-279 

uranium 

v 

B-7 to B-9, B-12 to B-13, B-16, 
B-27 to B-28, B-46 to B-47, B-69, B-95, 
B-229, B-231, C-10, C-13, C-15, C-17, 
C-19, C-21, C-23, C-25, C-27, C-29, 
C-32, C-34, C-36, C-38, C-40, 
C-42 to C-43, C-45 to C-46, 
C-48 to C-50, C-52 to C-53, 
C-55 to C-57, C-59, C-61 to C-62, C-67, 
C-70, C-72, C-75, C-77, C-80, C-82, 
C-84, C-87, C-90, C-94, C-96, C-99, 
C-101, C-103, C-132, C-134, 
C-137 to C-139, C-141 to C-143, C-145, 
C-147, C-149, C-153, C-156, C-158, 
C-160 to C-161, C-163, D-3, D-6 toD-7, 
D-42, D-48, D-50, D-54, D-58, D-61, 
D-65, D-75 to D-76, D-79 to D-80, 
D-83 to D-84, D-87 to D-88, 
D-91 to D-92, D-96 to D-97, 
D-102 to D-108, D-111 to D-113, 
D-120 to D-122, D-125 to D-127, 
D-130 to D-132, D-136, D-139 to D-140, 
D-146, D-148, D-151 to D-153, 
D-155 to D-160, D-165 to D-167, D-169, 
F-5 F-33 F-35 F-37 to F-38, 

' ' ' F-41 to F-42, G-9, G-15, G-24, 
G-26 to G-28, G-31, G-40, G-45, G-75, 
G-78, G-84, G-91, G-107 to G-110, 
G-124, G-163, G-166, G-216, 
G-258 to G-260, G-277, G-279 

vault 
F-15, G-24, G-27, G-45, G-61, G-67, 
G-89, G-95, G-100, G-116, G-158, 
G-175, G-205 to G-206, G-213, G-263, 
G-274, G-278 

volatile organic compound (VOC) 
B-46, B-204, B-215 to B-216, B-224 

Index 

w 

Waste Isolation Pilot Plant (WIPP) 
F-8 F-75 F-79 G-152 to G-153, G-184, 

' ' ' G-187, G-193 to G-194, G-196 to G-197, 
G-199, G-271 

waste management 
B-13, B-27, B-38, G-34, G-120, G-183, 
G-185, G-194, G-197 to G-199, 
G-275 to G-276 

waste minimization 
G-5 

wastewater 
A-ll F-8 G-24 to G-26 

' ' 
Weapons Engineering Tritium Facility (WETF) 

B-4, B-20, D-41, G-15, G-24, G-29, 
G-61, G-67, G-89, G-98 to G-99, G-116, 
G-119, G-123 to G-125, G-158, G-274 

wetland 
G-122 

White Rock 
A-15, B-19 to B-20, B-22 to B-26, B-74, 
D-27, D-101, D-111, D-114, D-123, 
D-144, E-2, E-7, E-43 to E-44, E-46, 
G-78, G-96, G-117, G-119 to G-120, 
G-124, G-171 to G-172, G-195, G-204, 
G-212 

wildfire 
G-18, G-39, G-44, G-46, G-50, G-76, 
G-82,G-87,G-100,G-103, 
G-107 to G-108, G-111 to G-113, 
G-115 to G-118, G-120 to G-125, G-151, 
G-181,G-277,G-280 

worker dose 
D-33 to D-35, G-160 
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APPENDIX A 
WATER RESOURCES 

A.l SURFACE WATER NATIONAL 

POLLUTANT DISCHARGE 

ELIMINATION SYSTEM VOLUMES 

One of the primary sources of potential impacts 
to surface water at the Los Alamos National 
Laboratory (LANL) is the National Pollutant 
Discharge Elimination System (NPDES) 
outfalls. NPDES outfall flow projections were 
prepared by alternative. Table Al-l identifies 
each industrial outfall by facility, outfall 
number, and watershed. The index discharge as 
of August 1996 is also presented along with 
outfall projections for each alternative. 

A.2 GROUNDWATER HYDRAULIC 

PROPERTIES 

The nature and extent of groundwater bodies in 
the LANL region has not been fully 
characterized. To better understand the 
hydrogeologic characterization of Pajarito 
Plateau, LANL personnel have prepared a 
Hydrogeologic Workplan (LANL 1998). The 
workplan proposes the installation of new wells 
that will further investigate the recharge and 
cross-connection mechanisms to the main 
aquifer (section 4.3.2.3). Current data indicate 
that groundwater bodies occur near the surface 
of the earth in canyon bottoms, alluvium, 
perched at deeper levels (intermediate perched 
groundwater), and at deeper levels in the main 
aquifer. Table A.2-l presents summary 
information on the hydraulic parameters of 
groundwater bodies in the LANL region. 

A.3 MAIN AQUIFER VOLUME 

ESTIMATES 

The main aquifer is the only groundwater body 
within the LANL region that is sufficiently 

saturated and permeable to transmit economic 
quantities of water to wells for public use. 
Recharge of the main aquifer is not fully 
understood nor characterized. Recent 
investigations suggest that the majority of water 
pumped to date from the main aquifer has been 
from storage, with minimal recharge (Rogers et 
al. 1996). Because this groundwater body is the 
only source of potable water within the region, 
the amount of water available for future use is of 
interest to many. 

For the purposes of the Site-Wide 
Environmental Impact Statement (SWEIS), 
water storage calculations were made using a 
model developed by the United States (U.S.) 
Geological Survey (USGS). For modeling 
regional flow in the main aquifer, USGS 
subdivided the main aquifer into eight layers, 
which have a total thickness of5,600 feet (1,707 
meters) (Figure A.3-l ). The model grid uses 25 
columns and 33 rows spaced at 1-mile intervals. 
The volume of water stored in any given cell is 
equal to the storage coefficient multiplied by the 
volume of the cell. For all cells, a value of 
0.1554 was used for the storage coefficient, 
which was based on a specific yield value of 
0.15 and specific storage capacity of I x 10-6 per 
foot. The volume of water stored beneath any 
given region is the sum of water stored in the 
cells, bounded by the region, and extending to 
the total depth of the aquifer. 

The volume for the main aquifer beneath the 
Espanola Basin is underestimated by this model, 
as the basin actually extends beyond the 
modeled region (Figure A.3-2). Table A.3-l 
presents a summary of the values used to 
calculate the amount of water stored in the main 
aquifer beneath the Pajarito Plateau (which is a 
subset of the total area that USGS modeled), the 
area from which the Department of Energy 
(DOE) water is drawn. Table A.3-2 presents a 
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FACILITYr OUTFALL 

HE Testing 04A-141 

HE Testing 04A-156 

HRL 03A--040 

LANSCE 03A-047 

LANSCE 03A-048 

I LANSCE 03A-049 

I Tritium 02A-129 

Tritium 03A~36 

Tritium 03A-158 

Tritium 05S(STP) 

CMR 03A~21 

Plutonium 03A-181 

Radiochemistry 03A-045 

Radiochemistry 04A~16 

Radiochemistry 04A-131 

Radiochemistry 04A-152 

Radiochemistry 04A-153 

RLWfF EPA051 

Sigma 03A~22 

TFF 04A-127 

HE Processing 04A-115 

HE Processing 05A~6 

HE Processing 05A~7 

HE Processing 05A~8 

HE Processing 06A~74 

HE Processing 06A~75 

HE Testing 04A-101 

HE Testing 04A-143 

TABLE A.l-1.-Volume of NPDES by Watershed for Index and Alternatives• 

DISCHARGES11 (MILLIONS OF GALLONS PER YEAR) 

LEGENDII TA• BLDG. DESCRIPTIONh WATERSHED 
INDEX EXPANDED REDUCED 
(08/96) 

NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

KEY FACILITIES 

85 39 69 Light Gas OWl Fac. Ancho O.Q3 

86 39 89 Gas Gun Shop Ancho 0.09 

08 43 01 HRL Los Alamos 2.70 2.50 2.50 2.50 2.50 

18 53 60 Linac c. Tower Los Alamos 2.64 4.70 7.10 2.30 7.10 

19 53 62 Linac c. Tower Los Alamos 8.56 15.60 23.40 7.70 23.40 

20 53 64 Linac c. Tower Los Alamos 4.15 7.50 11.30 3.70 11.30 

11 21 155N,351 Steam Plant Los Alamos 0.11 0.11 0.11 0.11 0.11 

12 21 152, 155, Lab., TSTA, C-Tower Los Alamos 0.02 
155N,220 

14 21 209 TSFF Los Alamos 0.22 0.22 0.22 0.11 0.11 

15 21 227 Sewage treatment Los Alamos 0.77 

31 03 29 CMR Mortandad 0.53 0.53 0.53 0.53 0.53 

38 55 06 Utility Bldg. Mortandad 14.00 14.00 14.00 14.00 14.00 

37 48 01 RC-1 Mortandad 1.10 0.87 0.87 0.87 0.87 

34 48 01 RC-1 Mortandad 6.30 

33 48 01 RC-1 Mortandad 0.95 

36 48 28 RC-1 Mortandad 4.00 

35 48 01 RC-1 Mortandad 3.20 3.20 3.20 3.20 3.20 

39 50 01 RLWTF Mortandad 5.51 6.60 9.30 5.30 6.60 

32 03 66,127,141 Sigma Complel< Mortandad 4.40 4.40 4.40 4.40 4.40 

40 35 213 TFF Mortandad 2.00 

49 08 70 NOT Facility Pajarito 0.53 

53 09 A,21,28 Lab, Shop Pajarito 4.36 0.74 0.74 0.74 0.74 

51 09 B,41,42 Laboratory Pajarito 0.33 0.33 0.33 0.33 0.33 

52 09 48 Machining Bldg. Pajarito 1.16 0.06 0.06 0.06 0.06 

48 08 22 X-ray Bldg. Pajarito 0.25 

50 08 21 Laboratory Pajarito 1.00 

58 40 09 Firing Site Pajarito 0.05 

61 15 306 Hydrotest Bldg. Pajarito 0.02 0.02 0.02 O.o2 O.o2 
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FACILITY' OUTFALL 

HE Testing 06A-079 

HE Testing 06A-080 

HE Testing 06A-081 

HE Testing 06A-082 

HE Testing 06A-099 

HE Testing 06A-100 

LANSCE 03A-113 

LANSCE 03A-l25 

LANSCE 03A-145 

Sigma 03A-024 

HE Processing 02A-007 

HE Processing 03A-130 

HE Processing 04A-070 

HE Processing 04A-083 

I HE Processing 04A-092 

HE Processing 04A-157 

HE Processing 05A-053 

HE Processing 05A-054 

HE Processing 05A-055 

HE Processing 05A-056 

HE Processing 05A-069 

HE Processing 05A-071 

HE Processing 05A-072 

HE Processing 05A-096 

HE Processing 05A-097 

HE Processing 06A-073 

HE Testing 03A-028 

HE Testing 03A-185 

HE Testing 04A-139 

t HE Testing 06A-123 

TABLE A.l-1.-Volume of NPDES by Watershed for Index and Alternativesa-Continued 
- -----

DISCHARGES• (MILLIONS OF GALLONS PER YEAR) 

LEGENDI TAe BLDG. DESCRIPTIONh WATERSHED 
INDEX EXPANDED REDUCED 
(08/96) 

NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

54 40 04 Firing Site Pajarito 0.54 0.54 0.54 0.54 0.54 

55 40 05 Firing Site Pajarito 0,03 0,03 0.03 0,03 0,03 

56 40 08 Firing Site Pajarito 0,03 0,03 0.03 0.03 0,03 

59 40 12 Preparation Room Pajarito 0.03 

57 40 23 Laboratory Pajarito 0.03 

60 40 15 Firing Site Pajarito 0.04 0.04 0.04 0.04 0.04 

21 53 293,294, LEDA C-Towers Sandia 0.90 39.70 39.80 12.30 39.80 
1032 

23 53 28 Proton Storage Ring Sandia 0.18 0.18 0.18 0.18 0.18 

22 53 06 Orange Box Offices Sandia 0.37 

30 03 35, 187 Press Bldg./ C. Tower Sandia 2.90 2.90 2.90 2.90 2.90 

64 16 540 Steam Plant Water 10.50 7.40 7.40 7.40 7.40 

81 11 30 Laboratory Water 0.04 0.04 0.04 0.04 0.04 

65 16 220 X-ray Bldg. Water 0.22 

73 16 202 Shops Water 0.20 

80 16 370 Metal Forming Water 1.57 

75 16 460 Laboratory Water 7.31 

79 16 410 Assembly Bldg. Water 0.12 

68 16 340 HE Synthesis Water 3.57 3.60 3.60 3.60 3.60 

78 16 401,406 Pressure Tanks Water 0.04 0.13 0.17 0.10 0.10 

67 16 260 Process Bldg. Water 2.53 

82 11 50 Drop Tower Sump Water 0.00 0.00 0.00 0.00 0.00 

77 16 430 HE Pressing Water 0.04 0.04 0.04 0.04 0.04 

74 16 460 Laboratory Water 0.02 

83 11 51 Drop Tower Sump Water 0.00 0.00 0.00 0.00 0.00 

84 11 52 Drop Tower Sump Water 0.00 0.00 0.00 0.00 0.00 

66 16 222 DarkRoom Water 0.08 

72 15 184, 185, Cooling Tower Water 2.20 2.20 2.20 2.20 2.20 
202 

70 15 184, 202 Cooling Tower Water 0.73 0.73 0.73 0.73 0.73 

71 15 184 PHERMEX Water 0.00 

69 15 183 Laboratory Water 0.13 

~ 
~ 
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FACILITY' OUTFALL 

Tritiwn 04A-091 

Sum, Key 
Facilities 

I 

I S&T 03A-042 

S&T 04A-118 

S&T 04A-166 

S&T 03A-038 

S&T 04A-171 

S&T 04A-172 

S&T 04A-173 

S&T 04A-174 

S&T 04A-175 

S&T 04A-176 

S&T 04A-177 

S&T 03A-034 

S&T 03A-035 

S&T 04A-182 

S&T 04A-186 

S&T 03A-160 

S&T 06A-132 

S&T 03A-025 

S&T 04A-164 

S&T 06A-106 

S&T 04A-161 

S&T OIA-OO!c 

S&T 03A-027 

S&T 03A-148 

S&T 04A-094 

S&T 04A-163 

S&T 04A-165 

TABLE A.l-1.-Volume ofNPDES by Watershed for Index andAlternatives8 -Continued 
---- - -- --- - --- - -- --- - ---·-- --

DISCHARGESb (MILLIONS OF GALLONS PER YEAR) 

LEGEN])II TA" BLDG. DESCRIPTIONh WATERSHED 
INDEX EXPANDED REDUCED 
(08196) 

NO ACTION 
OPERATIONS OPERATIONS 

76 16 450 Process Bldg. Water 0.22 

59 Outfaltsd 104 119 136 76 

NoN-KEY FACILITIES 

44 46 01 Laboratory Callada del Buey 5.30 5.30 5.30 5.30 

46 54 1013 Pajarito #4 Well Callada del Buey 1.10 1.10 1.10 1.10 

43 05 26 Pajarito #5 Well Callada del Buey 0.01 0.01 0.01 0.01 

87 33 114 Support Bldg. Chaquehui 5.80 

07 NF 01 Guaje#1 Well Guaje 0.00 0.00 0.00 0.00 

06 NF OIA Guaje #lA Well Guaje 0.00 0.00 0.00 0.00 

05 NF 02 Guaje#2Well Guaje 0.00 0.00 0.00 0.00 

04 NF 04 Guaje#4Well Guaje 0.00 0.00 0.00 0.00 

02 NF 05 Guaje#5 Well Guaje 0.00 0.00 0.00 0.00 

01 NF 06 Guaje#6Well Guaje 0.66 0.66 0.66 0.66 

03 NF Bl Guaje Booster #I Well Guaje 0.06 0.06 0.06 0.06 

13 21 166 Equipment Bldg. Los Alamos 0.26 

10 21 210 Research Bldg. Los Alamos 0.04 

09 21 1003 Backflow Preventer Los Alamos 0.00 0.00 0.00 0.00 

16 21 452 Otowi#4Well Los Alamos 0.18 0.18 0.18 0.18 

41 35 124 Antares Target Hall Mortandad 5.10 5.10 5.10 5.10 

42 35 87 Laboratocy Mortandad 5.80 

47 03 208 Equipment Bldg. Pajarito 0.18 0.18 0.18 0.18 

63 18 252 Pajarito #2 Well Pajarito 0.01 0.01 0.01 0.01 

62 36 01 Laboratory Pajarito 0.58 0.58 0.58 0.58 

17 12 01 Otowi#! Well Pueblo 1.00 1.00 1.00 1.00 

27 03 22 Power Plant Sandia 11.9 113.90 113.90 113.90 

28 03 285 Cooling Tower Sandia 5.80 5.80 5.80 5.80 

26 03 1498 DataCenter Sandia 6.30 

29 03 170 Gas Facility Sandia 5.30 

25 12 04 Pajarito #I Well Sandia 6.20 6.20 6.20 6.20 

24 12 07 Pajarito #3 Well Sandia 2.00 2.00 2.00 2.00 

--

GREENER 

133 

5.30 

1.10 

O.ot 

0.00 

0.00 

0.00 

0.00 

0.00 

0.66 

0.06 

0.00 

0.18 

5.10 

0.18 

0.01 

0.58 

1.00 

113.90 

5.80 

6.20 

2.00 

-
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~ 
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TABLE A.l-1.-Volume ofNPDES by Watershed for Index andAlternatives8 -Continued 

DISCHARGESb (MILLIONS OF GALLONS PER YEAR) 

FACILITY' OUTFALL LEGENn& TA0 BLDG. DESCRIPTIONh WATERSHED 
INDEX EXPANDED REDUCED 
(08/96) 

NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

Sum, Non-Key 28 Outfallsc.a 130 261 142 142 142 
Facilities 

LANLTotal 233 261 278 218 275 

• NPDES Information Sources: Index information was provided by the Surface Water Data Team Reports of August 1996 (Bradford 1996) and as modified in 1997 (Garvey 1997). Outfall flow projections for the alternatives were based on 
the outfalls remaining as of November 1997. 

b When no discharge is indicated under the alternative, this means the outfall was eliminated For outfalls with 0.00 flow, this means the outfall still remains but the projected flow is so small that it was rounded down to zero. 
cAll effiuent from the TA-46 Sewage Treatment Facility Sanitary Waste System Consolidation (SWSC) is pumped to a re-use tank adjacent to the TA-3 power plant. When the power plant is in operation, water is drawn from the tank as 

make-up for the power plant cooling towers where it is either lost to the air through evaporation or discharged to Sandia Canyon via the power plant Outfall OIA-001. For the index flow, of the total 77.9 MGY flow for Outfall OIA-001, 
approximately 29.0 MGY is contributed by SWSC as make-up water. For the other four alternatives, of the total113.9 million gallons per year (MGY)flow for Outfall OlA-001, approximately 65 MGY is contributed by SWSC as make
up water. Outfall135 is located at the TA-46 SWSC facility but is not used Outfall13S, although not listed in the table, is added to the number of outfalls, making a total of 28 outfalls for the non-key facilities. 

d Number of outfalls identified, 59 and 28, for key and non-key, respectively, are for the index outfalls. The number of outfalls for all the alternatives is 33 and 28 for key and non-key, respectively. This reduction in outfalls from the index 
for key facilities is due to LANL's ongoing Outfall Reduction Program. Outfall flow projections for the alternatives were based on the outfalls remaining as of November 1997. 

• NF = National Forest 
f HE= High explosives, HRC = Health Research Laboratory, LANSCE = Los Alamos Neutron Science Center, CMR = Chemistry and Metallurgy Research, RLWTF =Radioactive Liquid Waste Treatment Facility, TFF = Target Fabrication 

Facility, S&T = Science and Technology 
g Legend numbers correspond to NPDES locations shown in Figure 4.3.1.3-1 
h TSTA = Tritium System Test Assembly, TSFF = Tritium Science and Fabrication Facility, NDT = Nondestructive Testing, LEDA = Low-Energy Demonstration Accelerator, PHERMEX = Pulsed High-Energy Radiation Emitting X-Ray 

Facility 
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TABLE A.2-l.-Hydraulic Characteristics of Groundwater Bodies, LANL Region 

HYDRAULIC 
POROSITY (%) CONDUCfiVITY 

(em/sec) 

Alluviuma (may contain alluvial groundwater) 43 4.00E-04 

Tuftl (may contain intermediate perched groundwater) 48 2.00E-04 

Main Aquifer Formationsb,c 

Puye Formation 4.60E-04 

Tesuque Formation 3.00E-04 

Tschicoma Formation 9.00E-04 

a Data from Rogers and Gallaher 1995. 
b Data from Purtymun 1984. Hydraulic conductivity converted from gallons per day per square foot, em/sec is centimeters 

per second. 
c Porosity values for the main aquifer formations are not readily available from the published literature. 
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TABLE A.3-l.-Estimated Water Storage of Main Aquifer Beneath Pajarito Plateau 
---- --- --- ------------------

(B) 

(A) 
NUMBER 

MODEL OF 
LAYER 

LAYER 
ACTIVE 

THICKNESS 
NO. 

(FEET) 
CELLS 

IN 
REGION 

1 200 124 

2 275 124 

3 325 124 

4 475 124 

5 725 124 

6 1,000 124 

7 1,200 119 

8 1,400 119 

Formulas: 
C =Ax [(5,280 feet/mitei] x B 
E=CxD 

(D) 
STORAGE 

(C) COEFFICIENT 
VOLUME OF 
AQUIFER IN 

(CUBIC FEET 
OF WATER 

THE LAYER 
PER CUBIC 

(CUBIC FEET) 
FEET OF 

AQUIFER) 

6.91384E+ 11 0.1554 

9 .50653E+ 11 0.1554 

1.1235E+12 0.1554 

1.64204E+ 12 0.1554 

2.50627E+12 0.1554 

3.45692E+12 0.1554 

3.98104E+l2 0.1554 

4.44939E+12 0.1554 

F = sum of current layer thickness plus thickness of all layers above 
G =sum of current layer water volume plus water volumes of all layers above 
H = G x 7.481 gallons per cubic foot 

(E) (F) 
VOLUME OF CUMULATIVE 

WATER WITHIN AQUIFER 
LAYER(CUBIC THICKNESS 

FEET) (FEET) 

1.07441E+ll 200 

1.47732E+ll 475 

1.74592E+ll 800 

2.55173E+ll 1,275 

3.89474E+ll 2,000 

5.37206E+ll 3,000 

6.18683E+ll 4,200 

6.91436E+11 5,600 

I= H/(1,805 million gallons per year); calculations are conservatively based on 100% usage of total DOE water rights. 
Source: Frenzel1995 

(G) 
CUMULATIVE 

WATER 
VOLUME 

(CUBIC FEET) 

1.07441E+ll 

2.55173E+ll 

4.29764E+11 

6.84937E+ll 

1.07441E+l2 

1.61162E+ 12 

2.23037E+12 

2.92171E+12 

(H) 
CUMULATIVE 

WATER 
VOLUME 

(GALLONS) 

8.0376710+11 

1.9089510+12 

3.2150710+12 

5.1240110+12 

8.0376710+12 

1.2056510+13 

1.6684610+13 

2.1857310+13 

(I) 
CUMULATIVE 

YEARS TO 
DEPLETE AT 
DOE WATER 

RIGHTS RATE 
(SEE TABLE 

A.3-J) 

445 

1,058 

1,781 

2,839 

4,453 

6,680 

9,244 

12,109 
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TABLE A.3-2.-Estimated Water Storage of Main Aquifer Within the Area USGS Modeled 

(B) 

(A) 
NUMBER 

MODEL OF 
LAYER 

LAYER 
ACTIVE 

THICKNESS 
NO. 

(FEET) 
CELLS 

IN 
REGION 

1 200 712 

2 275 712 

3 325 712 

4 475 684 

5 725 685 

6 1,000 607 

7 1,200 533 

8 1,400 442 

Formulas: 
C =Ax [(5,280 feetlmile)2] x B 
E=CxD 

(D) 
STORAGE 

(C) 
COEFFICIENT 

VOLUME OF 
AQUIFER IN 

(CUBIC FEET 
OF WATER 

THE LAYER 
PER CUBIC 

(CUBIC FEET) 
FEET OF 

AQUIFER) 

3.97x1012 0.1554 

5.459x1012 0.1554 

6.451x1012 0.1554 

9.058x1012 0.1554 

1.385x1013 0.1554 

1.692x1013 0.1554 

1.783x1013 0.1554 

1.725x1013 0.1554 

F = Sum of current layer thickness plus thicknesses of all layers above 
G = Sum of current layer water volume plus water volumes of all layers above 
H = G x 7.481 gallons per cubic foot 

(E) 
VOLUME OF (F) (G) 

WATER CUMULATIVE CUMULATIVE 
WITHIN AQUIFER WATER 
LAYER THICKNESS VOLUME 
(CUBIC (FEET) (CUBIC FEET) 
FEET) 

6.169xl011 200 6.169x1011 

8.483x1011 475 1.465x1012 

l.002x1012 800 2.468x1012 

1.408x1012 1,275 3.875x1012 

2.152x1012 2,000 6.027x1012 

2.63xl012 3,000 8.656x1012 

2.771x1012 4,200 1.143x1013 

2.681xi012 5,600 1.4llxl013 

I= H/(9,723 million gallons per year); calculations are conservatively based on 100% usage of total water rights for the Espanola Basin. 
Source: Frenzel1995 

(H) 
CUMULATIVE 

WATER 
VOLUME 

(GALLONS) 

4.61518x1012 

1.0961x1013 

1.84607x1013 

2.89907x1013 

4.50863x1013 

6.47592x1013 

8.54886x1013 

1.05544x1 014 

(I) 
CUMULATIVE 

YEARS TO 
DEPLETE AT 

TOTAL WATER 
RIGHTS RATE 

(SEE TABLE A.3-3) 

475 

1,127 

1,899 

2,982 

4,637 

6,660 

8,792 

10,855 

!;: 
~ 

~ 
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summary of the values used to calculate the 
water stored in the main aquifer within the area 
studied by the USGS (Figure A.3-2). These two 
tables also reflect the number of years it would 
take to deplete the water stored beneath these 
areas for each level modeled based on 100 
percent use of water rights by the major users 
who draw from these areas. The total water 
rights used for these calculations are reflected in 
Table A.3-3. 

It should be noted that these calculations do not 
consider recharge to or discharge from the 
aquifer or pumping from wells outside the 
control volume (e.g., Espanola, Santa Fe, San 
lldefonso wells). Also, the water level changes 
projected by the regional MODFLOW model 
represent average changes over a whole grid
cell (i.e., a square that is a mile on a side). They 
are for the most part not predictive of the water 
level changes at any single point within the cell 
(for example, a supply well). Pumping wells 
have characteristic "cones of depression" where 
the water surface reflects an inverted cone, and 
water levels at the well may be quite different 
from levels even a few ten's of feet away. 
Whether any individual well would exhibit 
water level changes consistent with the 
predicted grid-cell average change is a function 
of, for example, its location within the grid-cell; 
proximity to other pumped wells; and the 
individual well operation, construction, and 
hydraulics. Hence, the water level changes 
predicted by the model can only be considered 

TABLE A.3-3.-Water Rights for Espanola 
Basin 

USER 
WATER RIGHTS 

TOTAL (GAUYR) 

DOE 1.805E+09 18.6% 

Santa Fe 7.012E+09 72.1% 

Espanola 9.060E+08 9.3% 

TOTAL(J) 9.723E+09 100.0% 

Source: PC 1996 

Water Resources 

qualitatively and not be considered as finite 
changes. 

A.4 DEVELOPMENT OF 

GROUNDWATER MODEL INPUT 

FILES 

A.4.1 Water Use Projections 

Table A.4.1-1 presents annual water use 
projections. The following processes were used 
to generate the numbers shown in Table 
A.4.1-1: 

• 

• 

LANL Water Use. The SWEIS alternatives 
were reviewed to determine changes in 
water use across LANL. Because technical 
area (TA)-53 is a major user of water at 
LANL and is individually metered for 
water use, projections for this facility were 
made separate from the rest ofLANL. 
While projections for maximum annual use 
were developed for the SWEIS under each 
alternative (for comparison to the DOE 
Water Rights in the Socioeconomic 
Analyses in chapter 5), use rates for each of 
the next 10 years were developed separately 
for the purposes of assessing drawdown of 
the main aquifer. These annual projections, 
were developed using the average annual 
LANL use from 1990 through 1994 (LANL 
1992, LANL 1993, LANL 1994, LANL 
1995, and LANL 1996). This baseline 
value was used for the 1 0-year projections, 
to which facilities use data (based on 
projected construction and operations in 
each alternative) were added or subtracted 
as appropriate. These projections include 
reductions of26 million gallons (99 million 
liters) per year, due to the TA-16 steam 
plant upgrade, and 10 million gallons (38 
million liters) per year, due to the High 
Explosives Wastewater Treatment Facility 
upgrade. 
Los Alamos County Water Use. Data from 
1990 through 1994 indicate an average per 

A-ll 



:r -N TABLE A.4.l-1.-Annual Water Use Projections 
----- ---- ------- ----- ---- -----

1996 1997 1998 1999 2000 2001 2002 

TOTAL UsE FOR LANL AND COUNTY (IN MILLION GALWNS) 

No Action 1,600 1,600 1,600 1,534 1,534 1,620 1,620 

Expanded Operations 1,691 1,691 1,665 1,665 1,751 1,751 1,751 

Reduced Operations 1,470 1,470 1,444 1,444 1,457 1,457 1,444 

Greener 1,637 1,637 1,611 1,611 1,697 1,697 1,697 

PERCENTAGE OF DOE WATER RIGHT (1,805 MILLION GALLONS) 

No Action 86% 86% 85% 85% 90% 90% 90% 

Expanded Operations 94% 94% 92% 92% 97% 97% 97% 

Reduced Operations 81% 81% 80% 80% 81% 81% 80% 

Greener 91% 91% 89% 89% 94% 94% 94% 

2003 2004 

1,620 1,620 

1,751 1,751 

1,444 1,444 

1,697 1,697 

90% 90% 

97% 97% 

80% 80% 

94% 94% 

2005 

1,620 

1,751 

1,444 

1,697 

90% 

97% 

80% 

94% 

2006 

1,620 

1,751 

1,444 

1,697 

90% 

97% 

80% 

94% 

r;: 
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capita use of 155.8 gallons (589.7liters) per 
day. This per capita use was applied to 
conseiVative projections (these are 
considered conseiVative because limited 
land availability would likely prevent the 
population from growing anywhere near the 
maximum projection) for the county 
population as follows: No Action, 18,969; 
Expanded Operations, 19,924; Reduced 
Operations, 17,394; and Greener, 18,969. 
These numbers were assumed constant 
through the entire 1 0-year period, effective 
January 1, 1996. These numbers were 
multiplied by the average per capita use 
figure to obtain the total Los Alamos 
County use figures shown. Bandelier water 
use is included in these calculations, 
because the per capita use factor included 
data from Bandelier. 
The total use from DOE Water Rights was 
calculated by adding the results of the 
LANL use calculations and the Los Alamos 
County calculations. 

Water Resources 

• Santa Fe County Water Use. The Santa Fe 
County population figures used to calculate 
water use (Table A.4.1-2) were based on 
projected populations at 5-year intervals, 
prepared by the University of New 
Mexico's (UNM's) Bureau of Business and 
Economic Research (UNM 1994). A 
second-order polynomial was fit to the data 
to calculate the annual numbers shown in 
the second column. The number of new 
consumers for the public system was 
calculated based on estimates from Sangre 
de Cristo Water Company, because new 
developments are expected to use less water 
(142 gallons [540 liters] per day per person) 
than existing users (172 gallons [654liters] 
per day per person). The per capita figure 
averages include irrigation and industrial 
use. To calculate the total public system 
water use, the percentage of Santa Fe 
County seiVed by the Sangre de Cristo 
Water Company (57 percent) was assumed 
constant. For years 1996 through 2006, the 
projected water increases based on per 

TABLE A.4.1-2.-Estimated Annual Water Use for Santa Fe County 

YEAR 
SANTA FE COUNTY 

POPULATION PROJECTION 

1993 105,089 

1994 107,194 

1995 109,326 

1996 111,486 

1997 113,674 

1998 115,889 

1999 118,131 

2000 120,401 

2001 122,699 

2002 125,024 

2003 127,376 

2004 129,376 

2005 132,164 

2006 134,599 

gal./yr = gallons per year 
acft/yr =acre-feet per year 

NEW 10TALWATER 10TALWATER 
CONSUMERS USE (galJyr) USE (acft/yr) 

3,741,505,919 11,481.5 

3,816,442,704 11,711.5 

3,892,360,000 11,944.4 

2,160 3,955,845,398 12,139.2 

4,347 4,020,140,288 12,336.5 

6,562 4,085,244,669 12,536.3 

8,805 4,151,158,542 12,738.6 

11,075 4,217,881,905 12,943.4 

13,372 4,285,414,760 13,150.6 

15,697 4,353,757,106 13,360.3 

18,050 4,422,908,944 13,572.5 

20,430 4,492,870,273 13,787.2 

22,838 4,563,641,093 14,004.4 

25,273 4,635,221,404 14,224.0 

A-13 



LANLSWEIS 

capita increases were added to the actual 
water use value for 1995. 

A.4.2 Other Input Files and 
Information 

Frenzel's model (1995) for north-central New 
Mexico, was used with no changes to any 
hydraulic parameters and no additional 
calibration. Data on water use from individual 
DOE and Santa Fe wells from 1993 through 
1995 were obtained from the state engineers 
office and added to Frenzel's well input file, 
which used pumping data through 1992 
(Frenzel 1995). Changes were made only to 
well pumping rates calculated from the water 
use projections. The process below describes 
the procedure for reducing annual total well 
field production to pumping from each model 
layer for each individual well. This process was 
performed for each alternative. 

• 

• 

• 

To allocate the total use for the DOE and 
Santa Fe supply systems among individual 
wells, a spreadsheet was developed to 
calculate average percentage of the total 
produced by each well field from 1993 
through 1995. In tum, the average 
proportion of the total well field production 
supplied by each individual well within the 
field was calculated from 1993 through 
1995. 
For projected pumping rates for each well 
based on water use projections, a 
spreadsheet was developed based on 
Frenzel's (1995) Table 11. Frenzel's Table 
11 allocates the percentage of pumping 
from layers one through five for each well. 
These percentages were multiplied by each 
well's total annual projected pumping to 
obtain the proper flow rate from each layer. 
Based on conversations with 
representatives of the Sangre de Cristo 
Water Company (Santa Fe County's public 
supplier) in 1995, Santa Fe plans to start 
taking their San Juan-Chama water right 
(5,605 acre-feet [or 1,827 million gallons 
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(6,913 million liters)] per year) from the 
Rio Grande through a diversion pipeline 
(Santa Fe Diversion). When the collection 
system for the Rio Grande is on-line, Santa 
Fe will shut down the Buckman well field 
and use it only for supply emergencies. 

A.5 MODEL RESULTS 

Based on the Frenzel model, the total 
approximate volume of water within the 5,600-
foot (1, 707-meter) thickness of the main aquifer 
below the Pajarito Plateau is estimated to be 
21.8 trillion gallons (82,513 million cubic 
meters). Water quality will generally become 
increasingly poor with increasing depth. 
Therefore, the amount of potable water may be 
far less than the total volume available. 
Available data are insufficient to model water 
quality degradation with depth; but, water 
supply wells screened as deep as 1,830 feet (558 
meters) into the main aquifer produce potable 
water that meets Safe Drinking Water Act 
standards (42 United States Code [U.S.C.] 
§300). 

A similar water storage analysis for the main 
aquifer beneath the entire USGS modeled area 
shows that 106 trillion gallons (401 trillion 
liters) of water are stored. This estimate of 
storage volume is conservative, as the USGS 
model does not include the entire Espanola 
Basin. Use of groundwater from the Espanola 
Basin at combined annual water rights rates for 
DOE (1,805 million gallons [6,832 million 
liters] per year); Santa Fe (7,012 million gallons 
[26,540 million liters] per year); and Espanola 
(906 million gallons [3,429 million liters] per 
year) indicates that if the upper 1,275 feet (389 
meters) of the Basin were used, a water supply 
would be available for 2,982 years and if the 
upper 2,000 feet (610 meters) of the Basin were 
used, a water supply would be available for 
4,637 years. 



A.5.1 Changes in Water Levels and 
Storage in the Main Aquifer 

The model results reflect water level changes at 
the top of the main aquifer across the 
alternatives, given continued draw from the 
aquifer by DOE, Espanola, and Santa Fe. Table 
A.5.1-1 shows predicted water level changes at 
the surface of the main aquifer during the period 
from 1996 through 2006 for each of the SWEIS 
alternatives. Although the water use modeled 
includes water use in Espanola and Santa Fe, the 
differences between the alternatives are due 
only to LANL operations. 

Water Resources 

The groundwater model indicates that no 
springs in White Rock Canyon are likely to go 
dry. Springs in White Rock Canyon in the 
vicinity of the Buckman well field may actually 
increase in flow due to rising groundwater 
levels (from 0.1 to 3.8 feet [0.03 to 1.2 meters]). 
The rising water levels result from the 
continuing recovery in the vicinity of the Los 
Alamos well field, which was shut down in 
1992, and recovery in the vicinity of Santa Fe's 
Buckman well field, which is planned for shut 
down in 1999. Operations of both well fields 
are independent of the alternatives and 
significantly affect water levels in the main 
aquifer in the vicinity of the Rio Grande. 

TABLE A.5.l-l.-Maximum Water Level Changes at the Top of the Main Aquifer Due to All 
Users Combined (1996 Through 2006) 

WATER LEVEL CHANGE IN FEET~' 

NO ACTION EXPANDED REDUCED GREENER 

AREA OF CONCERN ON-siTE 

Pajarito Well Field -13.2 -15.6 -10.7 -14.5 

Otowi Well Field (Well 0-4) -12.9 -15.2 -10.3 -14.2 

AREA OF CONCERN OFF-SITE 

DOE - Guaje Well Field -8.7 -9.3 -8.1 -9.0 

Santa Fe Water Supply 

Buckman Well Field +21.6 +21.6 +21.7 +21.6 

Santa Fe Well field -20.6 -20.6 -20.6 -20.6 

San Juan Chama Diversion 0.0 0.0 0.0 0.0 

Springs 

White Rock Canyon Springs, maximum drop 0.0 0.0 0.0 0.0 

White Rock Canyon Springs, maximum rise +1.0 +1.0 +1.0 +1.0 

Other Springs (Sacred, Indian) +3.8 +3.8 +3.8 +3.8 

San Ddefonso Pueblo Supply Wells 

West of Rio Grande: 

Household, Community Wells +0.6 +0.6 +0.6 +0.6 

Los Alamos Well Field +3.8 +3.8 +3.8 +3.8 

East of Rio Grande: 

Household, Community Wells 0.0 0.0 0.0 0.0 

a . . 
Negat1ve value(-) md1cates water level drop; pos1tive value(+) md1cates water level rise . 

A-15 



LANLSWEIS 

In comparison to the thicknesses of the eight 
model layers (total equals 5,600 feet [1,707 
meters]), the maximum drawdown predicted 
over the next 10 years for DOE well fields (15.6 
feet [4.8 meters] for the Pajarito well field) 
represents a reduction of main aquifer saturated 
thickness of0.28 percent. Water use projections 
indicate that the maximum total volume of 
water to be withdrawn from DOE well fields 
from 1996 through 2006 is 19 billion gallons (72 
billion liters), which is 0.09 percent of the main 
aquifer volume (22 trillion gallons [83 trillion 
liters]) of water in storage beneath the Paj arito 
Plateau. In summary, the drawdowns in DOE 
well fields are minimal relative to the total 
thickness of the main aquifer, and the volume of 
water to be used over the period from 1996 
through 2006 is negligible relative to the 
volume of water in storage. 

The water level declines reflected here could 
have an impact on the water levels in off-site 
wells that are used by other entities, which 
would require these entities to drill deeper wells 
into the aquifer. 

A.6 MODEL UNCERTAINTIES AND 

LIMITATIONS 

The following uncertainties and limitations 
associated with the use of this model should be 
noted: 

• The model only includes a portion of the 
main aquifer. No model or method exists to 
predict changes of water levels in the 
vicinity of springs emanating from 
intermediate perched groundwater bodies 
(Basalt Spring, S-Site (TA-16) Springs, 
Water Canyon Gallery). 

A-16 

• The model's mile-square grid spacing 
underestimates drawdowns at individual 
wells. The grid spacing is also too large to 
precisely model changes in water levels in 
the main aquifer adjacent to the Rio Grande 
in response to the Santa Fe diversion. A 
finer-scale model is under development by 
the Sangre de Cristo Water Company. 

• No additional calibration was performed, 
even though Otowi-4 pumping, initiated 
after Frenzel's model was calibrated, may 
make additional calibration technically 
desirable. 

• Because water levels at the Pueblo of San 
lldefonso are not available, modeled water 
level changes are the only data available. 

• The remainder of Santa Fe County is served 
by approximately 16,000 domestic wells, 
each of which has rights to 3 acre-feet (0.98 
million gallons [3. 7 million liters]) per year. 
These are far more private wells than were 
included in the model (200). This factor 
probably does not significantly change 
model drawdown results for the following 
reasons: most private users probably use 
much less than 3 acre-feet (0.98 million 
gallons [3. 7 million liters]) per year, the 
private wells extract only from layer one or 
shallower perched zones (public supply 
wells pump from layers two through five), 
and private wells are sufficiently spread out 
so that impacts from one location are not 
observed at other nearby wells. 
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APPENDIXB 
AIR QUALITY 

This appendix provides supplemental 
information regarding the air quality analyses 
presented in chapter 5. This appendix addresses 
aspects of both radiological air emissions and 
nonradiological air emissions. 

B.l RADIOLOGICAL AIR QUALITY 

B.l.l Methodology 

The radiological air quality analyses address: 

• Facility-Specific Maximally Exposed 
Individual (FS MEI)-The FS MEl 
represents a location near a facility that is 
modeled as having the greatest dose to a 
hypothetical public individual from all 
modeled emissions under a given SWElS 
alternative. 

• LANL Site-Wide Maximally Exposed 
Individual-The LANL MEl represents the 
location of the single highest modeled dose 
to a hypothetical public individual. Under a 
given alternative, the highest FS MEl 
becomes the LANL MEl for that 
alternative. 

• Collective dose to the population within a 
50-mile (80-kilometer) radius from LANL. 

In addition to these receptors, isodose maps 
were developed that show the estimated 
committed effective dose equivalents (CEDEs) 
at any location within the 50-mile 
(80-kilometer) radius. These maps were 
developed to allow individuals within the 
50-mile (80-kilometer) radius to estimate their 
modeled CEDE. 

In order to enable these analyses, a review of 
historical emissions was undertaken for the 
period 1990 through 1994. The data were 
largely derived from past National Emission 
Standards for Hazardous Air Pollutants 

(NESHAP) reports. The data reviewed are 
summarized in Table B.1.1-1. The data show 
the CEDE to the LANL MEl. Although valid, 
these data were only available for the LANL 
MEl, not for the FS MEl. 

MEls are hypothetical individuals who do not 
leave and do not take protective actions to avoid 
exposure. The risk from ionizing radiation 
consists mostly of some number of excess latent 
cancer fatalities (LCFs). These are cancers 
resulting from, and that develop well after, the 
exposure to ionizing radiation. These represent 
an increase in the number of fatal cancers that 
occur from other causes. The excess LCF is the 
product of the dose and the risk factor of 
5 x 1 o-4 excess LCF per person-rem. The reader 
should recognize that these estimates are 
intended to provide a conservative measure of 
the potential impacts to be used in the decision
making process and do not necessarily portray 
an accurate representation of actual anticipated 
fatalities. In other words, one could expect that 
the stated impacts form an upper bound and that 
actual consequences could be less, but probably 
would not be worse. This is discussed in the 
primer on the effects of radiation in section D .1 
of appendix D, Human Health. 

B.l.l.l Modeled Facilities 

Several facilities at LANL emit radioactive 
materials to the ambient air through stacks, 
vents, or diffuse emissions. Not all of the 
facilities listed in Table B.1.1-1 were modeled 
for this SWElS. Those facilities not modeled 
were eliminated from such detailed analysis 
because they have historically low emission 
rates or because they are not expected to operate 
during the period analyzed in the SWElS. The 
facilities modeled include 16 emission points 
from 12 facilities within 10 TAs. These 
facilities are listed in Table B.l.l.l-1. These 
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~ TABLE B.l.l-1.-Historical Summary of Dose Estimates to LANL 's Maximally Exposed Individual from Radioactive Air Emissions 
(1990 Through 1994) 

-

MODELED EFFECTIVE DOSE EQUIVALENT (mrem/yr) TO LANL'S MEl FROM AIRBORNE RELEASES 

19908 19918 1992 1993 1994 AVERAGEb PERCENT 

EDE (mrem/yr) from point and nonpoint sources 15.3 6.5 7.9 5.6 7.6 7.33 

POINT SOURCES 

LA-I: TA-2 (Omega West Reactor) NA NA 0.0061 0.000061 0.0000255 0.00206 0.028 

TA-41 (Weapons Material Fabrication) 

LA-2: TA-3 (CMR Laboratory, Van de Graft) NA NA 0.00164 0.00277 0.00188 0.00210 0.029 

LA-4:TA-33 (Old Tritium Handling Facility) NA NA 9.00x 10-6 0.0000100 0.000014 0.0000110 0.002 

LA-5:TA-21, TA-35, TA-43, TA-48, TA-50, TA-55 NA NA 0.0012 0.0244 0.0173 0.0176 0.241 

LA-5a:TA-21 0.0167 

LA-5b:TA-35, TA-50, TA-55 0.0000528 

LA-5c:TA-43 4.11 X 10-6 

LA-5d:TA-48 0.000528 

LA-6: TA-53 (LANSCE) NA NA 7.83 4.57 6.74 6.38 87.0 

LA-7:TA-54 (Waste Disposal Site) NA NA 4.08 X 10-8 0 6.54 X 10-8 3.54 x w-8 0.00000 

Total Point Source 7.85 4.597 6.78 6.40 87.3 

NONPOINT SOURCES 

LA-3:TA-15 (PHERMEX), TA-36 (Open-Air NA NA 0.009 0.066 0.16 0.030 0.414 
Explosive Tests Sites) 

LA-8:TA-54 (Active Storage and Disposal Site) NA NA NA 0.0007 0.0000540 0.0000610 0.001 

LA-9:TA-6, TA-21, TA-33, TA-49, TA-54 (Inactive NA NA NA NA NA 
Storage and Disposal Sites) 

LA-ll:TA-14, TA-15, TA-36, TA-39 (Residual NA NA NA NA NA 
Materials at Inactive Firing Sites) 

s: 
~ 

~ 
C;3 
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TABLE B.l.l-1.-Historical Summary of Dose Estimates to LANL 's Maximally Exposed Individual from Radioactive Air Emissions 
(1990 Through 1994)-Continued 

- -- -- - -

MODELED EFFECTIVE DOSE EQUIVALENT (mrem/yr) TO LANL'S MEl FROM AIRBORNE RELEASES 

I 

19908 19918 1992 1993 1994 AVERAGEb PERCENT 

· LA-12:TA-53 (Eftluent Release to Holding Ponds) NA NA 0.00083 1.90 X 10"7 0.0088 0.003 0.044 

1 LA-13:TA-53 (Residual Radionuclides in Ponds) NA NA NA NA NA 

LA-14: TA-50 (Liquid Release to Canyon) NA NA 0.00014 0.00210 1.80 X 10"7 0.001 O.Ql 

LA-15:TA-2, TA-41, TA-45, TA-50 (Residual NA NA NA NA NA 
Radionuclides in Canyon) 

LA-16:TA-53 (Fugitive Emissions) NA NA NA 1.0 0.8 0.900 12.28 

LA-17:TA-21, TA-33 (Fugitive Emissions from NA NA NA 0.014 NA 
Decontamination and Decommissioning Facilities) 

Total from Nonpoint Sources 0.00997 1.07 0.82 0.934 12.7 

Notes: 
NA =Not available (data were not available for that site that year), LANSCE =Los Alamos Neutron Science Center, PHERMEX =Pulsed High-Energy Radiation Machine 

Emitting X-Ray Facility 
8 The effective dose equivalent to the LANL MEl was not reported from individual facilities in 1990 and 1991. The only value reported in those years was the total dose (from all 

facilities combined) to the LANL MEL 
b Because the detailed individual source contributions are not available for 1990 and 1991, this average has been calculated for the 3-year period from 1992 to 1994. 

~ 
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TABLE B.l.l.l-1.-List of Facilities Modeled 
for Radionuclide Air Emissions from LANL 

FACILITIES 

TA-3-29 CMR Building 

TA-3-66 Sigma Building 

TA-3-102 Machine Shops 

TA-ll High Explosives (HE) Testing 

TA-15/36 Firing Sites 

TA-16 WETF 

TA-18 Pajarito Site: LACEF 

TA-21 TSTA and TSFF 

TA-48 Radiochemistry Laboratory 

TA-53 LANSCEa 

TA-54 AreaG 

TA-55 Plutonium Facility 

Notes: 
a Five specific sources were modeled from TA-53. These 
include the TA-53 Exhaust Stack-2 (ES-2), Exhaust Stack-
3 (ES-3), Isotope Production Facility (IPF), Low- Energy 
Demonstration Accelerator (LEDA), and combined diffuse 
emissions. 

CMR = Chemistry and Metallurgy Research, WETF = 
Weapons Engineering Tritium Facility, LACEF =Los 
Alamos Critical Experiments Facility, TSTA = Tritium 
System Test Assembly, TSFF =Tritium Science 
Fabrication Facility 

facilities historically have emitted the majority 
of radioactive materials to the air or were 
affected by the SWEIS alternatives. 

Emission projections were made by alternative 
for each of these facilities. These estimates 
were based on historical activity levels and 
emissions and the SWEIS alternative 
descriptions. These estimates served as the 
basis for modeling the consequences of LANL 
radiological air emissions. 

B.1.1.2 Selection of the CAP-88 
Model 

Based on estimated emtsston rates under 
various alternatives, air dispersion modeling 
was performed to evaluate the radiation doses 
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(CEDEs) from these emissions. The Clean Air 
Act AssessmentPackage-1988 (CAP-88) (EPA 
1992a) is one such air dispersion model. It was 
selected to perform dose calculations. CAP-88 
contains a modified Gaussian plume model that 
estimates the average dispersion of 
radionuclides released from up to six sources 
simultaneously. The model may be run on 
individual sources as well. The sources may be 
elevated stacks or uniform area (diffuse) 
sources. The program computes radionuclide 
concentrations in air, rates of deposition on 
ground surfaces, concentrations in food from 
radionuclides emitted to the air, and intake rates 
for people from ingestion of food produced in 
the assessment area. The model calculates the 
CEDE resulting from these air emissions and 
resulting exposure pathways. 

CAP-88 was chosen for the following reasons: 

• 

• 

• 

• 

CAP-88 is approved by the U.S . 
Environmental Protection Agency (EPA) 
for demonstrating compliance with the 
NESHAP (40 Code ofFederal Regulations 
[CFR] 61, Subpart H) and is used by LANL 
and other DOE facilities for that purpose. 
Consequently, DOE and LANL have 
experience with this code, and it is 
acceptable to other regulatory agencies. 
CAP-88 is known to compare favorably 
with other models for producing results that 
generally agree with experimental data. 
To support NESHAP estimates, the LANL 
mainframe version of CAP-88 was 
previously modified to include special 
radionuclides emitted by the Los Alamos 
Neutron Science Center (LANSCE). Those 
radionuclides are mainly activation 
products that are not modeled by the 
personal computer version or by other air 
dispersion models, such as the Generation 
IT (GENII) model prepared for DOE by 
Pacific Northwest Laboratory. 
CAP-88 adequately accounts for both point 
sources and diffuse sources, which are both 
present at LANL. 



• Other models (such as GENTI) do not have 
any significant advantages over CAP-88 
that would negate its use. 

B.1.1.3 Limitations of the CAP-88 
Model 

As in all computer models, there are some 
limitations in the CAP-88 model. These 
limitations were considered prior to the use of 
this model but were dismissed. The most 
important limitations are described below. 

• While up to six sources can be modeled in a 
single run, all the sources are assumed to be 
at the same geographic point during the 
modeling run. This was overcome by 
performing separate model runs for each 
source. 

• CAP-88 assumes a flat terrain during the 
radionuclide transport. Complex terrain 
cannot be modeled by CAP-88. This effect 
was considered negligible when the 
distance to the exposed individuals is large 
compared to the stack height, area, or 
facility size. The flat terrain model is 
customary and used elsewhere to model 
LANL emissions. 

• The model assumes that individuals remain 
at locations 24 hours a day, 365 days a year, 
when estimating the dose for that specific 
location. This is obviously unlikely but 
provides worst-case bounding conditions. 

• CAP-88 calculates the dose from external 
radiation from radionuclides in the air that 
envelops the receptor. However, if the 
radionuclide cloud is only overhead and not 
in touch with the ground, the radiation dose 
is not calculated. This is not regarded as a 
serious shortcoming because of the 
absorption of the radiation in air and 
CAP-88's overestimate of the dose once 
the cloud has touched down. In most past 
years, environmental monitors have shown 
lower exposures than were calculated using 
CAP-88. 

Air Quality 

B.l.1.4 Model Input Parameters 

The CAP-88 model requires many input 
parameters in order to perform dose 
calculations. Most of these parameters are built 
into the model and require no input from the 
user. However, some parameters (such as the 
amount of radionuclide emitted) must be 
introduced by the user. These user-defined 
inputs are discussed below, along with how the 
data were derived. 

Radionuclide Emission Rate Data 

Radionuclide emission rate projections for each 
alternative were introduced into the CAP-88 
model. Some modeled facilities have more than 
one emission point, depending on the operations 
within the facilities. For example, TA-53 has 
five emission points, which were modeled 
separately. The radionuclides emitted and their 
modeled emission rates for each facility are 
summarized in Tables B.l.l.4-l through 
B.1.1.4-17. 

All radionuclide emissions were modeled using 
the personal computer version of CAP-88, 
except when the radionuclides contain mixed 
activation products (MAPs). In those cases, the 
LANL mainframe version of CAP-88 was used 
for modeling. The only two modeled facilities 
that required the use of LANL mainframe 
computers were TA-48 and TA-53. 

Some assumptions had to be made while 
modeling some radionuclide emissions from 
LANL. In all cases, the most conservative 
assumption was selected for use, resulting in an 
overestimation of the committed effective dose 
equivalents. These assumptions are: 

• 

• 

Actinide and particulate emissions from the 
Chemistry and Metallurgy 
Research (CMR) Building and TA-55 were 
not modeled by radionuclide. All actinide 
and particulate emissions from these 
facilities were assumed to be 
plutonium-239. 
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TABLE B.l.1.4-1.-Radiologica1Air Emissionsfrom TA-3-29 (CMR) 

WING2 WING4 WING9 
STACK NUMBER 

ES-14 ES-24 ES-46 

STACK PARAMETERS 

Height (meters) 15.9 15.9 21.5 

I>iarneter(meters) 1.1 1.1 2.1 

Exit Velocity (meters per second) 6.8 14.6 1.9 

EMISSION RATE PER STACK (CURIES PER YEAR) 

No Action Alternative 

Actinides (plutonium-239)8 0.000420 

Expanded Operations Alternative 

Actinides (plutonium-239l 0.000760 

Fission ProductJ' 

Krypton-85 100 

Xenon-131m 23,480 

Xenon-133 1,500 

Tritiumc 1,000 

Reduced Operations Altematived 

Actinides (plutonium-239)8 0.000380 

Greener Alternatived 

Actinides (plutonium-23 9)8 0.000420 

Notes: 
a Actinides were not broken down by isotope; therefore, they were represented by plutonium-239. Actinides are emitted from Wings 
2,3,4,5, 6, 7,and 9, but no stacks were specified. The most conservative stack was chosen(ES-14 at Wing 2) to model emissions 
from all these wings. 

b Fission product emissions apply only to the Expanded Operations Alternative. Fission products are emitted from Wing 9. The 
most conservative stack (ES-46) was chosen for modeling. 

c Tritium emissions apply only to the Expanded Operations Alternative. Tritium is emitted from Wing 4. A new stack will be 
installed for it; no information on the stack parameters is available. The most conservative stack (ES-24) was chosen to model all 
tritium emissions from Wing 4. 

d The No Action and Greener Alternatives are the same. The Reduced Operations Alternative is 90 percent of the No Action 
Alternative. 
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TABLE B.1.1.4-2.-Radiological Air Emissions from TA-3-66 (Sigma) 

STACK NUMBER 

ES-1 E~ ES-9 ES-138 ES-248 ES-25/26b,c 

Percent Emissionsd 2 2 2 45 45 4 
Uranium-238 

STACK PARAMETERS 

Height (meters) 19.8 16.8 15.4 13.7 15.9 12.2 

Diameter (meters) 1.2 2.8 1.8 0.4 1.1 0.3 

Exit Velocity (meters per second) 14.4 1.1 4.9 51.8 14.6 1.8 

EMISSION RATE PER STACK (CURIEs PER YEAR)e 

No Action Alternative 

Uranium-234 0 0 0 0 0 0.0000220 

Uranium-238 0.0000122 0.0000122 0.0000122 0.000275 0.000275 0.0000244 

Expanded Operations Alternative 

Uranium-234 0 0 0 0 0 0.0000660 

Uranium-238 0.0000360 0.0000360 0.0000360 0.000810 0.000810 0.0000720 

Reduced Operations Alternative 

Uranium-234 0 0 0 0 0 0.0000220 

Uranium-238 0.0000122 0.0000122 0.0000122 0.000275 0.000275 0.0000244 

Greener Alternative 

Uranium-234 0 0 0 0 0 0.0000220 

Uranium-238 0.0000122 0.0000122 0.0000122 0.000275 0.000275 0.0000244 

Notes: 
a 90 percent of the depleted uraniwn (DU) (e.g., uraniwn-238) comes out ofES-13 and ES-24 (i.e., 45% each). 
b No stack information is available for enriched uraniwn (EU) emissions; therefore, the most conservative emission stack (ES) is considered for 

emissions (stack ES-25). 
c Stack ES-26 is added to stack ES-25 for similarity of parameters. 
d All uraniwn-238 is assumed to be in equilibrium with thorium-234 and protactiniwn-234m. All DU is considered as uranium-238, and all EU is 

considered as uraniwn-234. 
e The No Action, Greener, and Reduced Operations Alternatives are the same. The Expanded Operations Alternative is three times higher than the 

No Action Alternative. 
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TABLE B.l.l.4--3.-Radiological Air Emissions from TA-ll (High Explosives Testing) 

ALTERNATIVE (CURIES PER YEAR) 

RADIONUCLIDE EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Uranium-238a 3.98x 10·7 9.96 X 10"7 2.32 X 10"7 2.32 X 10"7 

Uranium-235b 7.56 X 10"9 1.89x 10·8 4.41 X 10"9 4.41 X 10"9 

Uranium-234c 1.49 X 10"7 3.71 X 10"7 8.67 X 10-8 8.67 X 10"8 

Notes: 
a Protactinium-234m and thorium-234 are in equilibrium with uranium-238. 
b Thorium-231 is in equilibrium with uranium-235. 
c No stack emissions. This is an area source. An area of 10,000 square meters (m2) was used. Areas of 100 and 1,000 m2 were 

also used, with no difference in the results. 

TABLE B.l.l.4--4.-Radiologica1Air Emissionsfrom TA-16 (IritiumFacility) 

ALTERNATIVE (CURIES PER YEAR) 

RADIONUCLIDEa,h 
EXPANDED REDUCED NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Tritium (gaseous) 100 300 100 100 

Tritium (water vapor) 300 500 300 300 

Total 400 800 400 400 

Notes: 
a Tritium is emitted in the gaseous form (HT) as well as in the water vapor form (HTO). CAP-88 uses the water vapor form of 

tritium for modeling for a conservative result because the vapor form produces the highest dose. It was assumed that all tritium 
is in the vapor form. 

b Tritium is emitted from fan exhaust (FE)-4 in Building 205 (the only stack for tritium emissions at TA-16). The stack 
parameters are: Height= 18.3 meters, Diameter= 0.5 meter, and Exit Velocity= 19.3 meters per second. 

TABLE B.l.l.4--5.-Radiological Air Emissions from TA-18 (Pajarito Site) 

ALTERNATIVE (CURIES PER YEAR) 

RADIONUCLIDEa,h 
EXPANDED REDUCED NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Argon-41 101 126 101 101 

Notes: 
a No stack emissions. This is an area source. An area of 45,200 square meters (m2) was calculated based on the air volume used 

by LANL to calculate the emission rates. 
b Argon-41 is the only significant radionuclide emitted from TA-18. Others are present in quantities too small to consider in this 

analysis. 
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TABLE B.l.l.4-6.-Radiologica1Air Emissions from TA-21 (IritiumFacility) 

ALTERNATWE (CURIES PER YEAR) 

RADIONUCUDEa 
EXPANDED REDUCED NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

TA-21-155b 

Tritium (gaseous) 100 100 100 100 

Tritium (water vapor) 100 100 100 100 

Total 200 200 200 200 

TA-21-209c 

Tritium (gaseous) 640 640 640 640 

Tritium (water vapor) 860 860 860 860 

Total 1,500 1,500 1,500 1,500 

Notes: 
a Tritium is emitted in the gaseous form (HT) as well as in the water vapor form (liTO). CAP-88 uses the water vapor form of 

tritium for modeling for a conservative result, because the vapor form produces the highest dose. It was assumed that all 
tritium is in the vapor form. 

b The ES-5 stack parameters for TA-21-155 are: Height= 29.9 meters (m), Diameter= 0.8 m, Exit Velocity= 7.8 meters per 
second (m/s). 

c The ES-1 stack parameters for TA-21-209 are: Height= 23.2 m,Diameter = 1.2 m, Exit Velocity= 10.3 m/s. 

TABLE B.l.1.4-7.-Radiological Air Emissions from TA-3-102 (Shops) 

ALTERNATIVE (CURIES PER YEAR) 

RADIONUCUDEa,b 
EXPANDED REDUCED NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Uranium-238 0.00005 0.00015 0.00005 0.00005 

Notes: 
a Protactinium-234m and thorium-234 are in equilibrium with uranium-238. 
b The ES-22 stack parameters are: Height= 11.9 meters, Diameter = 0.9 meter, Exit Velocity = 0.8 meters per second. 
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TABLE B.1.1.4-8.-Radiologica1Air Emissions from TA-48 (Radiochemistry Laboratory) 

FAN EXHAUST (FE) NUMBER (STACK NUMBER) 

FE-15 (16) FE-4 (ll)a FE-45/46 FE-51/54 

FAN EXHAUST PARAMETERS 

Height (meters) 19.8 20.1 15.2 13.1 

Diameter (meters) 1.5 1.8 1.8 0.9 

Velocity (meters per second) 13.5 9.9 8.2 7.9 

EMISSION RATE PER FAN EXHAUST (CURIES PER YEAR) 

No Action Alternative 

Mixed Fission Productb 0.000015 0.00008 0.0000126 1.10 X 10-6 

Plutonium-239 4.50 x w-6 4.70x 10"7 4.70x w-7 6.20x w-8 

Expanded Operations Alternative 

Mixed Fission Productb 0.000033 0.000088 0.000018 2.20x 10-6 

Plutonium-239 9.60x w-6 5.20x 10·7 6.50x w-7 1.20 x w-7 

Reduced Operations Alternative 

Mixed Fission Productb 0.000015 0.00004 0.000013 5.30x w-7 

Plutonium-239 4.50x w-6 2.40x w-7 4.60 x w-7 3.10 x w-8 

Greener Alternative 

Mixed Fission Productb 0.000033 0.00008 0.000018 1.10 X 10-6 

Plutonium-239 9.60x w-6 4.70E x 10·7 6.50 x w-7 6.20x w-8 

Notes: 
a Fan exhaust FE-4 exits through Stack 11. 
b The mixed fission products are represented by strontium-90/yttrium-90 in equilibrium. 
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TABLE B.l.l.4-9.-Radi.ological Air Emissions from TA-48 (Radiochemistry Laboratory)a 

ALTERNATIVE NOACI'ION 
EXPANDED REDUCED 

OPERATIONS OPERATIONS 

FAN EXHAUST 
FE--60 FE--63/64 FE-60 FE--63/64b FE-60 FE--63/64 

NUMBER 

FAN EXHAUST PARAMETERS 

Height (meters) 12.4 10.3 12.4 10.3 12.4 10.3 

Diameter (meters) 0.4 0.4 0.4 0.4 0.4 0.4 

Exit Velocity (meters per 9.4 12.5 9.4 12.5 9.4 12.5 
second) 

EMISSION RATE PERF AN EXHAUST (CURIEs PER YEAR) 

Emission: 

Mixed Activation 1.60 x 10·7 1.40x 10-6 3.20 x 10·7 

Productsc 

Arsenic-72 0 0.000056 0 

Arsenic-73 0 0.000095 0 

Arsenic-74 8.50x 10"7 0.000019 1.70 X 10-6 

Beryllium-7 7.30x 10-6 6.10 x 10·8 0.000015 

Bromine-77 0.00031 0.00012 0.00062 

Germanium-68 0 8.50 X 10-6 0 

Rubidium-86 0 1.40 x 10·7 0 

Selenium-75 0.000044 0.00012 0.000089 

Notes: 
a These isotopes were modeled using LANL's mainframe computer. 
b Fan exhausts FE-63/64 exit through Stack 7. 

2.80x 10-6 8.00x 10"8 

0.00011 0 

0.00019 0 

0.000038 4.25 x 10·7 

1.20x 10"7 3.65 X 10-6 

0.00024 0.000155 

0.000017 0 

2.80x 10"7 0 

0.00024 0.000022 

c The mixed activation products are represented by strontium-90/yttrium-90 in equilibrium. 

7.oo x 10·7 

0.000028 

0.0000475 

9.50x 10-6 

3.05 x 10·8 

0.00006 

4.25 X 10-6 

7.00x 10"8 

0.00006 

GREENER 

FE-60 FE--63/64 

12.4 10.3 

0.4 0.4 

9.4 12.5 

1.60x 10"7 1.40x 10-6 

0 0.000056 

0 0.000095 

8.50x 10"7 0.000019 

7.30 X 10-6 6.10x 10"8 

0.00031 0.00012 

0 8.50x 10-6 

0 1.40x 10"7 

0.000044 0.00012 

TABLE B.1.1.4-10.-Radiologica1Air Emissionsfrom TA-55 (Plutonium Facility) 

ALTERNATWE (CURIES PER YEAR) 

RADIONUCLIDE EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

ES-15 (North Stack)a 1.52 x w-6 2.so x w-6 1.38 x w-6 2.00x w-6 

ES-16 (South Stack)b 

Particulates (plutonium-239)c 0.0000162 0.000026 7.91 x w-6 0.0000157 
Tritium 1,000 100 100 100 

Notes: 
a The ES-15 stack parameters are: Height= 14 meters (m), Diameter= 1.1 m, and Exit Velocity= 6.8 meters per second (rnls). 
b The ES-16 stack parameters are: Height= 14 m,Diameter = 1.1 m, and Exit Velocity= 10.8 rnls. 
c No isotopic breakdown of particulates is available; therefore, all particulates are represented by plutonium-239. 
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TABLE B.l.l.4-ll.-Radiological Air Emissions from TA-15 and TA-36 (Firing Sites) 

RADIONUCLIDE (CURIES PER YEAR)a.b 
ALTERNATIVE 

URANIUM-238 URANIUM-235 URANIUM-234 

NoAcriON 

TA-15 0.0226 0.000437 0.00842 

TA-36 0.012 0.000233 0.00449 

Total 0.0346 0.00067 0.0129 

EXPANDED OPERATIONS 

TA-15 0.0693 0.00134 0.0258 

TA-36 0.0346 0.00067 0.0129 

Total 0.104 0.00201 0.0387 

REDUCED OPERATIONS 

TA-15 0.0226 0.000437 0.00842 

TA-36 0.012 0.000233 0.00449 

Total 0.0346 0.00067 0.0129 

GREENER 

TA-15 0.0226 0.000437 0.00842 

TA-36 0.012 0.000233 0.00449 

Total 0.0346 0.00067 0.0129 

Notes: 
a No stack emissions. This is an area source. An area of 100 square meters was used. This value was used based on information 

obtained from LANL personnel regarding the area of pads used for firing experiments. 
b These values are for the resuspendable and/or respirable portion of the product used during the tests and as such are the values 

used as the source parameter in the CAP-88 PC Model. 
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TABLE B.l.l.4-l2.-Radiological Air Emissions from TA-54 (Area G-Waste Management) 

ALTERNATIVE (CURIES PER YEAR)8 

RADIONUCLIDEb EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Tritium 21 21 21 21 

Americium-241 6.60 x w-7 6.60x 10"7 6.60 x w-7 6.6o x w-7 

Plutonium-238 4.80x w-6 4.8o x w-6 4.8o x w-6 4.8o x w-6 

Plutonium-239 6.80x 10·7 6.80x 10·7 6.80 x w-7 6.80 x w·7 

Uranium-234 8.00x 10"6 8.00x 10"6 8.00 x w-6 8.00x 10"6 

Uranium-235 4.10 x w-7 4.10 x w-7 4.10 x w-7 4.10 x w-7 

Uranium-238 4.00x 10·6 4.oo x w-6 4.00 x w-6 4.00x w-6 

Notes: 
a No change in emissions is expected among the SWEIS alternatives. These emissions were back-calculated using the CAP-88 

model and are conservatively based on the average, plus two standard deviations of nearby environmental concentration 
measurements. 

b No stack emissions. This is an area source. An area of 5,000 square meters was used. This value was used based on information 
obtained from LANL personnel regarding the area of waste disposal. 

TABLE B.l.l.4-l3.-RadiologicalAir Emissions from TA-53 (LANSCE-ES-2 Stackr•b 

ALTERNATIVE (CURIES PER YEAR)c 

RADIONUCLIDE EXPANDED REDUCED NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

Argon-41 55.2 69.0 27.6 69.0 

Carbon-10 2.12 2.65 1.06 2.65 

Carbon-11 2,240 2,790 1,120 2,790 

Nitrogen-13 348 434 174 434 

Oxygen-14 5.29 6.61 2.65 6.61 

Oxygen-IS 464 581 233 581 

Notes: 
a TA-53 emissions were divided into five sources: ES-2 stack emissions, ES-3 stack emissions, LEDA emissions, IPF-2 

emissions, and diffuse emissions. 
b ES-2 stack emissions: evacuation from the Manuel Lujan Neutron Scattering Center (MLNSC), Weapons Neutron Research 

(WNR), and LineD-South. Parameters are: Height= 13 meters (m), Diameter = 0.9 m, Exit Velocity = 7 meters per second. 
c Increased by factor of 200170 to account for increased beam current. 
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TABLE B.l.l.4-14.-Radiologica1Air Emissions from TA-53 (LANSCE-ES-3 Stack)a,b 

ALTERNATWE (CURIES PER YEAR) 

RADIONUCLIDE EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Argon-41 345 862 172 862 

Carbon-11 3,100 7,760 1,550 7,760 

Notes: 
a TA-53 emissions were divided into five sources: ES-2 stack emissions, ES-3 stack emissions, LEDA emissions, IPF-2 

emissions, and diffuse emissions. 
b ES-3 stack emissions: evacuation from experimental areas A, B, and C, and associated lines B and C tunnels. Parameters are: 

Height= 30.5 meters (m), Diameter = 0.9 m, Exit Velocity = 12.5 meters per second. 

TABLE B.l.1.4-15.-RadiologicalAir Emissionsfrom TA-53 (LANSCE-LEDA)a,b 

ALTERNATWE (CURIES PER YEAR) 

RADIONUCLIDE EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Argon-41 2.29 2.29 2.29 

Nitrogen-13 0.163 0.163 0.163 0.163 

Nitrogen-16 0.0285 0.0285 0.0285 0.0285 

Oxygen-15 0.00177 0.00177 0.00177 0.00177 

Oxygen-19 0.00216 0.00216 0.00216 0.00216 

Sul:fur-37 0.00181 0.00181 0.00181 0.00181 

Chlorine-39 0.00047 0.00047 0.00047 0.00047 

Chlorine-40 0.00219 0.00219 0.00219 0.00219 

Krypton-83m 0.00221 0.00221 0.00221 0.00221 

Others 0.00111 0.00111 0.00111 0.00111 

Notes: 
a TA-53 emissions were divided into five sources: ES-2 stack emissions, ES-3 stack emissions, LEDA emissions, IPF-2 

emissions, and diffuse emissions. 
b LEDA emissions: evacuation from the Low Energy Demonstration Accelerator. Emissions were assumed to exit through the 

ES-3 stack with parameters: Height= 30.5 meters (m), Diameter= 0.9 m, Exit Velocity = 12.5 meters per second. 
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TABLE B.1.1.4-16.-Radiologica1Air Emissions from TA-53 (LANSCE-IPF-2r,b 

ALTERNATIVE (CURIES PER YEAR) 

RADIONUCLIDE EXPANDED REDUCED NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

Carbon-11 70 87.5 35 87.5 

Nitrogen-13 80 100 40 100 

Oxygen-IS 20 25 10 25 

Notes: 
a TA-53 emissions were divided into five sources: ES-2 stack emissions, ES-3 stack emissions, LEDA emissions, IPF-2 

emissions, and diffuse emissions. 
b IPF-2 emissions: evacuation from the Isotope Production Facility 2. Emissions were assumed to exit through the ES-3 stack with 

parameters: Height= 30.5 meters (m), Diameter= 0.9 m, Exit Velocity= 12.5 meters per second. 

TABLE B.1.1.4-17.-Radiological Air Emissions from TA-53 (LANSCE-Diffuse)a,b 

ALTERNATIVE (CURIES PER YEAR) 

RADIONUCLIDE EXPANDED REDUCED NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

Argon-41 2.56 3.2 1.28 3.2 

Carbon-11 61.44 76.8 30.72 76.8 

Notes: 
a TA-53 emissions were divided into five sources: ES-2 stack emissions, ES-3 stack emissions, LEDA emissions, IPF-2 

emissions, and diffuse emissions. 
b Diffuse emissions: escape from the area around the high intensity beam line (Line A). No stack emissions. 
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All uranium-23 8 emissions were assumed 
to be in equilibrium with its decay 
daughters, thorium-234 and protactinium-
234m. 
Unidentified mixed fission products 
(MFPs) or MAPs are modeled as strontium-
90/yttrium-90 in equilibrium. This was 
done for some unidentified MAPs from the 
Low Energy Demonstration Accelerator 
(LEDA) emissions at the LANSCE and for 
some MAPs and MFPs from TA-48. 
Tritium can exist in gaseous (elemental 
tritium) or water vapor (tritium oxide) 
forms. The oxide form is used in CAP-88 
to ensure conseiVative results because it 
produces a higher dose. All tritium 
emissions were modeled as oxides from 
TA-16 and TA-21 (the tritium facilities). 

Source Parameters 

LANL emission sources include individual 
stacks and large area (diffuse) sources. For 
stack emissions, the actual stack heights, 
diameters, and exit velocities were used. These 
stack parameters are reflected in Tables 
B.l.1.4-1 through B.l.l.4-17. 

The sizes of area sources were calculated based 
on site information. Because the sizes of area 
sources could not always be precisely 
determined, a sensitivity analysis was 
performed using various area sizes. This 
analysis was performed by changing the sizes of 
the areas modeled while fixing all other 
parameters. Areas of 1,075, 10,750, and 
107,500 square feet (100, 1,000, and 10,000 
square meters) were used in separate model runs 

for the same case, and the results in all three 
runs were exactly the same. The conclusion was 
that the resultant dose was independent of the 
size of the area source if the radionuclide 
emission rates was the same due to the distance 
of the modeled MEl or member of the 
population from the area source. Despite this 
sensitivity analysis, the best estimate of an 
area's size was used in all cases for the actual 
modeling. 

Agricultural Data 

Radionuclides emitted to the air and 
subsequently ingested with food crops is one 
pathway of exposure used by CAP-88. The 
immediate region surrounding the LANL site 
does not have any major agricultural production 
activities; however, the agricultural data used in 
the modeling effort are reflected in Table 
B.l.l.4-18 (EPA 1992a). 

These agricultural data were provided in the 
CAP-88 database for the State ofNew Mexico. 
Using these parameters may have resulted in an 
overestimate of the dose to individuals living in 
close proximity to the LANL site. 

Meteorological Data 

Meteorological data are used in conjunction 
with the CAP-88 model to estimate air 
dispersion of emitted nuclides. There were four 
meteorological towers distributed over the 
LANL sites used for this purpose. The 
meteorological data used for each tower were 
the average of 3 years of actual meteorological 
data. The tower nearest to the modeled facility 
was used for input data, as reflected below. 

TABLE B.1.1.4-18.-Fraction of Agricultural Products Produced in the Home 
Assessment Area, and Imported ' 

VEGETABLE MILK MEAT 

Fraction Home Produced 0.7 0.399 0.442 

Fraction Assessment Area Produced 0.3 0.601 0.558 

Fraction Imported 0 0 0 
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TA-6 Tower-Used for modeling emissions 
from TA-3, TA-16, TA-48, and TA-55 
TA-49 Tower-Used for modeling 
emissions from TA-15 and TA-36 
TA-53 Tower-Used for modeling 
emissions from TA-21 and TA-53 
TA-54 Tower-Used for modeling 
emissions from TA-18 and TA-54 

The use of 3 years' data for modeling purposes 
is due to the fact that these towers have existed 
in these locations for that period of time. The 
use of average meteorological data over this 
period is expected to reflect future conditions 
more accurately than data from any individual 
year. 

Other meteorological data needed as input to 
CAP-88 are: 

• Annual precipitation= 19 inches (48 
centimeters) per year (Bowen 1990) 

• Annual ambient temperature = 48°F 
(8.8°C) (Bowen 1990) 

• Height oflid = 5,000 feet (1,525 meters) 
The lid height (vertical extent of mixing of 
air emissions) was obtained from the 
weather center in Albuquerque and was 
verified by the National Oceanographic and 
Atmospheric Administration. 

Distances Between Emission Points and 
Receptors 

The distances between the emission sources and 
the specific location modeled must be 
introduced as input parameters for CAP-88 to 
calculate the nuclide concentration and 
subsequent doses at that location. Map 
coordinates for each source at LANL and each 
receptor location were determined using large 
maps and Geographic Information System 
(GIS) graphics. The distances were then 
calculated using these coordinate points. The 
distances and direction between each modeled 
facility and the facility-specific MEl location 
are listed in Table B.l.l.4-19. 

Air Quality 

Population Data 

Data regarding the population distribution 
within a 50-mile (SO-kilometer) radius around 
LANL are needed by CAP-88 for the 
calculation of the collective population dose . 
LANL has been using a population data file that 
was prepared based on the 1990 Census (DOC 
1991). A new population data file was prepared 
by the University of Nevada (UN) in 1995, 
using data from the New Mexico Bureau of 
Business and Economic Research (BBER 
1995). The UN data file was used for all 
CAP-88 population runs, consistent with the 
socioeconomic data used for the SWEIS. There 
are no significant differences between the 
LANL data file and the UN data file. 

The input parameters described above were 
input into the CAP-88 model to generate the 
estimated radionuclide concentrations and 
resulting radiation dose equivalents. Various 
receptors were modeled as bounding estimates. 
These receptors are discussed individually 
below. 

B.l.l.5 Facility-Specific Maximally 
Exposed Individual Doses 

CAP-88 runs were made using each modeled 
facility's air emissions to determine the CEDE 
at various locations. The results were 
examined, and a single point at the LANL 
boundary where the highest dose occurs was 
identified. The distance and direction to these 
points were determined. These points are the 
locations of the facility-specific MEis. The 
distances and directions of all facility-specific 
MEis are listed in Table B.l.l.5-l. The 
distances and directions for all MEis, with 
respect to all modeled facilities, are presented in 
Table B.l.l.4-19, as noted above. The dose 
commitment from all facility emissions were 
then calculated for each FS MEl location and 
summed to provide the total dose at that 
location. The contribution from each modeled 
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00 TABLE B.1.1.4-19.-Distances (Meters) and Directions Between the Modeled Facilities and the Facility-Specific MEl 

~~~-·~~~---- ~---~--

TA-3-29 
TA--48 RADIO-

MODELED CMR; 
CHEMISTRY TA-3-102 TA-16 TA-18 TA-ll 

TA-53 
TA-54 

TA-54 
TA-15136 TA-U HIGH 

FACILITY 
MEl 

TA~ 
LAB;TA-55 MAIN TRITIUM PAJARITO TRITIUM 

LANSCE 
AREA 

AREAG" 
FIRING EXPLOSIVES 

SIGMA 
PLUTONIUM SHOPS FACILITY SITE FACILITY G" SITES TESTING 

FACILITY 

1775900 1,773,300 1,775,500 1,758,500 1,763,900 1,775,200 1,774,100 1,758,600 1,754,700 1,766,400 1,757,400 
NORTHING EASTING 

1,619,600 1,624,900 1,618,100 1,611,100 1,636,900 1,634,200 1,638,700 1,645,600 1,649,200 1,632,900 1,615,100 

TA-3-29 (CMR) 1772369 1619014 3,575 5,955 3,265 15,960 19,785 15,455 19,765 29,940 34,975 15,110 15,420 

N E NNW ssw ESE E E ESE ESE ESE SSW 

TA-3-66 (Sigma) 1772352 1619258 3,560 5,725 3,345 16,075 19,570 15,205 19,520 29,710 34,760 14,880 15,520 

N E NW SW ESE E E ESE ESE ESE ssw 
TA-3-102 (Shops) 1772127 1618300 3,990 6,710 3,380 15,420 20,340 16,190 20,490 30,460 35,480 15,680 15,075 

NNE E N ssw ESE E E ESE ESE ESE ssw 
TA-16 (Tritium 1760866 1609447 18,145 19,835 16,995 2,885 27,625 28,610 32,105 36,220 40,225 24,100 6,625 
Facility) NE NE NNE SSE ESE ENE ENE ESE ESE ENE ESE 

TA-18 (Pajarito 1761900 1634900 20,735 15,155 21,620 24,050 2,820 13,320 12,780 11,205 16,010 4,920 20,310 
Site) NW NW NW w NE N NNE ESE ESE NNW w 
TA-21 (Tritium 1774175 1633991 14,500 9,135 15,940 27,730 10,675 1,050 4,705 19,420 24,700 7,855 25,255 
Facility) w w w WSW SSE N E SE SE s SW 

TA-48 1770639 1623684 6,660 2,920 7,395 17,480 14,825 11,465 15,400 24,995 30,080 10,135 15,775 
1 (Radiochemistry NW NNE NW sw ESE 
Laboratory) 

ENE E ESE SE ESE sw 

TA-53 (LANSCE) 1771546 1638133 19,025 13,350 20,420 30,010 7,740 5,365 2,625 14,940 20,155 7,345 27,025 

WNW w WNW WSW SSE NW NNE SSE SSE sw WSW 

TA-54 (Area 0) 1757700 1644800 31,080 25,270 32,080 1,195 

NW NW NW w NW NNW NNW NE SE NW w 
TA-SS (Plutonium 1769609 1624860 8,200 3,690 33,700 17,680 13,315 10,890 14,545 23,470 28,535 8,660 15,630 
Facility) NW N NW SW ESE ENE ENE ESE ESE ESE sw 
TA-l 5/36 (Firing 1759700 1629700 19,090 14,415 19,600 18,630 8,330 16,140 16,975 15,940 20,125 7,415 14,775 
Sites) NNW NNW NW w ENE ENE NE ESE ESE NE w 
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TABLE B.1.1.4-l9.-Distances (Meters) and Directions Between the Modeled Facilities and the Facility-Specific MEl-Continued 
- --------------------------- ---- ----- --· ---------------------------

TA-3-29 
TA-48 RADIO-

MODELED CMR; 
CHEMISTRY TA-J..-102 TA-16 TA-18 TA-21 

TA-53 
TA-54 

TA-54 
TA-15/36 TA-11 HIGH 

FACILITY 
MEl 

TA-J..-66 
LAB; TA-55 MAIN TRITIUM PAJARITO TRITIUM 

LANSCE 
AREA 

AREAG2 FIRING EXPLOSIVES 
PLUTONIUM SHOPS FACILITY SITE FACILITY Gt SITES TESTING 

SIGMA 
FACILITY 

TA-ll (High 1761700 1615300 14,825 15,055 14,070 5,280 21,715 23,220 26,470 30,455 34,605 18,205 4,300 
Explosives NNW NE NNW sw E NE ENE ESE ESE ENE s 
Testing) 

Note: This table identifies the distance and direction from each modeled facility to each facility's MEl These values were used as input parameters for CAP--118 model runs and to calculate the dose contribution from each modeled facility 
to each MEl. As an example, the LANSCE MEl is located about 4,705 feet east ofTA-21. Northings and Bastings in the ftrSt two rows pertain to the MEls; Northings and Bastings in the columns pertain to the modeled facilities. 

• Hypothetical site at boundaty of LANL and San Ddefonso Pueblo. 
b Actual MEl in the town of White Rock. 

:t... 
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TABLE B.l.l.S-1.-Distance and Directions to Facility-Specific Maximally Exposed Individuals 

FACILITY 
MEl DISTANCE FEET 

DIRECTION 
(METERS) 

TA-3-29 (CMR) 3,575 (1,090) North 

TA-3-66 (Sigma Building) 3,560 (1,085) North 

TA-3-102 (Machine Shops) 3,380 (1,030) North 

TA-ll (High Explosives Testing) 4,300 (1,310) South 

TA-15/36 (Firing Sites) 7,415 (2,260) Northeast 

TA-16 (WETF) 2,885 (880) South-Southeast 

TA-18 (Pajarito Site: LACEF) 2,820 (860) Northeast 

TA-21 (TSTA and TSFF) 1,050 (320) North 

TA-48 (Radiochemistry Laboratory) 2,920 (890) North-Northeast 

TA-53 (LANSCE) 2,625 (800) North-Northeast 

TA-54 (Area G) 1,195 (365) Northeast-LANL Boundary 

5,330 (1,625) Southeast-White Rock 

TA-55 (Plutoniwn Facility) 3,690 (1,125) North 

Note: This table lists the facility-specific MEl location from each modeled facility. These data are also contained in Table 
B.l.l.4-19. 

facility to each :MEl was calculated for each of 
the four SWEIS alternatives. 

The MEl locations do not necessarily represent 
actual residences or individuals. They are 
merely points at the LANL boundary where the 
highest potential dose occurs. Some points at 
the LANL boundary do have residences close to 
them. This is especially true for those TAs 
located in the northern part of the LANL site, 
such as TA-3 and TA-53. 

Two FS MEl locations were considered for 
Area G because it borders San lldefonso Pueblo 
land. The first location is at the LANL 
boundary, 1,197 feet (365 meters) northeast of 
Area G next to San lldefonso land. No one 
currently lives in that location. The second 
location is in the town of White Rock, 
approximately 5,331 feet (1,625 meters) 
southeast of Area G. 

Some modeled facilities share the same MEl 
location. TA-3-29 (CMR.) and TA-3-66 
(Sigma) share the same MEl location, as do 

B-20 

TA-48 (Radiochemistry Facility) and TA-55 
(Plutonium Facility). 

B.1.1.6 LANL Site-Wide Maximally 
Exposed Individual Dose 

The LANL site-wide MEl dose was determined 
by examining the total dose to each FS MEl 
The FS MEl with the highest total dose is 
considered to be the LANL site-wide MEl for 
that alternative. For every FS MEl location, the 
total dose is the dose contributed by that specific 
facility, plus any doses contributed by other 
modeled facilities. 

B.1.1.7 Population Dose 

The dose to the population living within a 50-
mile (SO-kilometer) radius from LANL was 
calculated by CAP-88 using the UN population 
data prepared from BBER data (BBER 1995). 
For each modeled facility, a population run was 
made for each of the four alternatives. The 



results from each modeled facility for each 
alternative were added to obtain the total 
population dose for that alternative. 

B.1.1.8 Isodose Maps 

Isodose maps (maps showing lines of equal 
dose) were generated for the region within a 50-
mile (SO-kilometer) radius from LANL. The 
isodose maps show contour lines representing 
the annual individual dose at the points where 
the lines pass through. Four CAP-SS runs were 
made for each emission source for each 
alternative in order to generate data points 
sufficient to create the isodose maps. The 
following distances (in meters) were introduced 
as an input to CAP-SS runs to generate these 
maps: 

• Run No. 1-300, 400, 500, 600, 700, SOO, 
900, I,OOO, I,IOO, I,200, I,300, I,400, 
I,500, I,600, I,SOO, 2,000, 2,200, 2,400, 
2,600, and 2,SOO 

• Run No. 2-3,000, 3,200, 3,400, 3,600, 
3,SOO, 4,000, 4,200, 4,400, 4,600, 4,SOO, 
5,000, 5,500, 6,000, 6,500, 7,000, 7,500, 
S,OOO, S,500, 9,000, and 9,500 

• RunNo. 3-10,000, 11,000, 12,000, 
13,000, I4,000, I5,000, I6,000, I7,000, 
IS,OOO, I9,000, 20,000, 22,000, 24,000, 
26,000, 2S,OOO, 30,000, 32,000, 34,000, 
36,000, and 3S,OOO 

• Run No. 4-40,000, 42,000, 44,000, 
46,000, 4S,OOO, 50,000, 52,000, 54,000, 
56,000, 5S,OOO, 60,000, 62,000, 64,000, 
66,000, 6S,OOO, 70,000, 72,500, 75,000, 
77,500, and SO,OOO 

Dose calculations were made at each distance in 
I6 directions around the emission source for 
each alternative. The results were then used to 
generate the isodose maps using GIS overlays. 
The results of the runs for all emission sources 
were summed to obtain the isodose maps for all 
ofLANL operations. Two sets of isodose maps 
were generated. The first set of four maps (one 
map per alternative) covers the region around 

Air Quality 

LANL with an average individual dose higher 
than I millirem per year. The second set of four 
maps (one map per alternative) covers the rest of 
the 50-mile (SO-kilometer) region where 
average individual doses were less than I 
millirem per year. 

B.1.2 Results of Consequence 
Analyses 

B.1.2.1 Doses to Facility-Specific 
Maximally Exposed 
Individuals 

For each FS .MEl, the total dose at the MEl 
location was calculated by adding the 
contributions from each modeled facility. The 
highest dose for an alternative is the LANL MEl 
for that alternative. 

The contribution of each modeled facility to the 
FS MEis for the four SWEIS alternatives are 
included in TablesB.I.2.I-I throughB.I.2.I-4. 
The totals shown on these tables are 
summarized in Table B.l.2.I-5. 

B.1.2.2 Dose to the LANL Site- Wide 
Maximally Exposed 
Individual 

As noted above, the LANL site-wide MEl is 
detennined by identifying the FS MEl with the 
highest total dose. The location of and modeled 
dose to the LANL site-wide MEl for each 
alternative is summarized in Table B.I.2.2-I. 

The NESHAP requires that the dose resulting 
from air emissions to the LANL MEl not exceed 
I 0 millirem per year. As shown in Table 
B.1.2.2-I, this regulatory limit would not be 
exceeded under any of the SWEIS alternatives. 
In fact, the highest MEl dose was 5.44 millirem 
per year for the Expanded Operations 
Alternative, which is 54.4 percent of the 
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TABLE B.1.2.1-1.-Doses to Facility-Specific MEis from LANL Operations for the No Action Alternative (millirems per year) 

TA-48/55 

TA-3-29/ 
RADIO-

TA-54 TA-54 
TA-11 TA-16 TA-18 TA-21 CHEMISTRY TA-15136 

MEl TA-3-66 TA-3-102 
IDGH TRITIUM PAJARITO TRITIUM LABORATORY 

TA-53 AREAG AREAG 
FIRING 

SOURCE CMRAND SHOPS 
EXPLOSIVES FACILITY SITE FACILITY AND 

LANSCE" (LANL (WHITE 
SITES 

SIGMA 
PLUTONIUM 

BOUNDARY) ROCK) 

FACILITY 

TA-3-29 (CMR) 6.43E-02 4.67E-02 4.16E-03 3.93E-03 1.12E-02 1.48E-02 5.51E-02 1.12E-02 1.12E-03 5.12E-03 1.60E-02 

TA-3-66 (Sigma) 3.41E-02 2.29E-02 2.30E-03 2.14E-03 6.62E-03 8.42E-03 2.%E-02 6.64E-03 3.74E-03 3.08E-03 9.28E-03 

TA-3-102 (Shops) 2.93E-03 1.98E-03 1.72E-04 1.59E-04 4.79E-04 6.35E-04 3.04E-03 4.83E-04 2.62E-04 2.11E-04 6.98E-04 

TA-ll (High Explosives 3.14E-06 4.56E-06 3.41E-05 1.26E-05 3.02E-06 2.25E-06 4.15E-06 1.90E-06 1.87E-06 1.38E-06 3.63E-06 
Testing) 

TA-15/36 (Firing Sites) 1.04E-01 7.71E-02 1.21E-01 8.40E-02 l.OSE+OO 3.27E-01 1.62E-01 3.17E-01 4.24E-01 2.40E-01 1.16E+OO 

TA-16 (Tritium Facility) 1.68E-02 1.78E-02 8.18E-02 1.44E-01 1.32E-02 1.19E-02 l.S4E-02 8.08E-03 7.01E-03 5.88E-03 1.41E-02 

TA-18 (Pajarito Site) 3.50E-04 3.39E-04 5.41E-04 3.04E-04 8.63E-02 2.76E-03 6.90E-04 5.49E-03 1.42E-02 7.98E-03 7.30E-03 

TA-21 (Tritium Facility) 4.72E-02 4.47E-02 4.04E-02 3.62E-02 1.07E-01 6.50E-01 l.S6E-01 3.66E-01 5.33E-02 4.43E-02 2.53E-01 

TA-48 (Gram calculation) 1.88E-04 1.58E-04 5.51E-05 4.25E-05 2.20E-04 2.06E-04 1.01E-03 1.73E-04 1.19E-04 8.99E-05 3.44E-04 

TA-48 (LANL calculation) 1.53E-01 1.17E-01 S.OSE-02 3.71E-02 2.20E-01 2.12E-01 1.22E+OO 1.66E-01 1.02E-01 7.67E-02 3.60E-01 

TA-53 Diffuse 7.27E-05 6.47E-05 5.06E-05 3.28E-05 2.84E-03 2.52E-03 2.43E-04 4.48E-02 4.88E-04 2.59E-04 2.29E-03 

ES-2 2.53E-03 2.21E-03 1.75E-03 l.lOE-03 1.07E-01 8.55E-02 8.71E-03 1.34E+OO 1.87E-02 9.78E-03 8.17E-02 

ES-3 4.61E-03 4.25E-03 3.54E-03 2.38E-03 1.20E-01 8.63E-02 1.40E-02 7.50E-01 2.75E-02 1.56E-02 9.46E-02 

IPF-2 8.02E-05 7.12E-05 5.65E-05 3.47E-05 3.55E-03 2.52E-03 2.80E-04 3.00E-02 6.63E-04 3.52E-04 2.69E-03 

LEDA 1.27E-04 1.28E-04 9.73E-05 7.32E-05 6.04E-04 4.41E-04 2.06E-04 2.12E-03 2.63E-04 1.95E-04 5.29E-04 

TA-54 (Area G) 4.36E-04 4.00E-04 5.40E-04 2.11E-04 3.11E-03 6.04E-04 5.37E-04 6.46E-04 8.90E-02 2.21E-02 6.52E-04 

TA-SS (Plutonium Facility) 1.45E-01 1.32E-01 2.69E-02 2.51E-02 9.05E-02 9.54E-02 3.37E-01 6.17E-02 5.18E-02 4.27E-02 2.59E-01 

Total 0.58 0.47 0.33 0.34 1.82 1.50 2.00 3.11 0.08 0.47 2.26 

• This is also the LANL site-wide MEl because it has the highest dose among the facility-specific MEis. 
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TABLE B.1.2.1-2.-Doses to Facility-Specific MEis from LANL Operations for the Expanded Operations Alternative (millirems per year) 
-----~-- ------- --- --------

TA-48/55 

TA-3-29/ 
RADIO-

TA-54 TA-54 
MEl TA-~ TA-3-102 

TA-11 TA-16 TA-18 TA-21 CHEMISTRY 
TA-53 AREAG AREAG 

TA-15136 

SOURCE CMRAND SHOPS 
IDGH TRITIUM PAJARITO TRITIUM LABORATORY 

LANSCE• (LANL (WHITE 
FIRING 

EXPLOSIVES FACILITY SITE FACILITY AND SITES 
SIGMA 

PLUTONIUM 
BOUNDARY) ROCK) 

FACILITY 

TA-3-29 (CMR) 4.9SE-Ol 3.86E-Ol 4.l3E-02 3.98E-02 9.00E-02 l.llE-01 4.22E-Ol 9.00E-02: S.70E-02 4.38-02 l.l9E-Ol 

TA-3-66 (Sigma) l.02E-Ol 6.87E-02 6.90E-03 6.43E-03 l.99E-02 2.S3E-02 8.89E-02 l.99E-02 l.l2E-02 9.23E-03 2.78E-02 

TA-3-102 (Shops) 8.36E-03 9.33E-03 S.97E-04 S.l4E-04 l.3SE-03 l.76E-03 6.93E-03 l.3SE-03 7.60E-04 6.l4E-04 l.92E-03 

TA-ll (High Explosives l.03E-OS l.l4E-OS 8.S2E-OS 3.l6E-OS 7.S4E-06 S.62E-06 l.04E-OS 4.76E-06 4.68E-06 3.46E-06 9.08E-06 
Testing) 

TA-15/36 (Firing Sites) 3.l3E-01 2.31E-01 3.64E-01 2.52E-01 3.l5E+OO 9.8IE-01 4.86E-01 9.52E-01 l.27E+OO 7.20E-01 3.48E+OO 

TA-16 (Tritium Facility) 3.36E-02 3.56E-02 l.64E-01 2.87E-01 2.6SE-02 2.38E-02 3.07E-02 l.62E-02 l.40E-02 l.l8E-02 2.81E-02 

TA-18 (Pajarito Site) 4.37E-04 4.24E-04 6.76E-04 3.80E-04 l.08E-01 3.4SE-03 8.63E-04 6.86E-03 l.77E-02 9.98E-03 9.13E-03 

TA-21 (Tritium Facility) 4.72E-02 4.47E-02 4.04E-02 3.62E-02 l.07E-01 6.SOE-01 l.S6E-01 3.66E-Ol S.33E-02 4.43E-02 2.53E-01 

TA-48(GRAM 3.23E-04 2.66E-04 9.75E-05 7.39E-05 4.09E-04 3.88E-04 l.83E-03 3.19E-04 2.18E-04 l.64E-04 6.33E-04 
calculation) 

TA-48 (LANL calculation) 3.07E-01 2.33E-01 l.01E-01 7.42E-02 4.40E-01 4.24E-Ol 2.43E+OO 3.32E-01 2.03E-Ol l.S3E-Ol 7.21E-Ol 

TA-53 Diffuse 9.08E-05 8.09E-05 6.33E-05 4.10E-05 3.55E-03 3.15E-03 3.04E-04 5.60E-02 6.lOE-04 3.24E-04 2.86E-03 

ES-2 3.16E-03 2.76E-03 2.19E-03 l.37E-03 l.33E-Ol l.07E-Ol l.09E-02 l.68E+OO 2.33E-02 l.22E-02 l.02E-Ol 

ES-3 l.l5E-02 l.06E-02 8.85E-03 5.95E-03 2.99E-01 2.16E-01 3.49E-02 l.88E+OO 6.89E-02 3.89E-02 2.37E-Ol 

IPF-2 l.OOE-04 8.90E-OS 7.07E-05 4.34E-05 4.44E-03 3.15E-03 3.50E-04 3.75E-02 8.28E-04 4.40E-04 3.36E-03 

LEDA l.27E-04 l.28E-04 9.73E-05 7.32E-05 6.04E-04 4.41E-04 2.06E-04 2.12E-03 2.63E-04 l.95E-04 5.29E-04 

TA-54 (Area G) 4.36E-04 4.00E-04 5.40E-04 2.llE-04 3.llE-03 6.04E-04 5.37E-04 6.46E-04 8.90E-02 2.2lE-02 6.52E-04 

TA-55 (Plutonium l.48E-02 l.37E-02 2.88E-03 2.68E-03 l.OIE-02 l.05E-02 3.67E-02 6.90E-03 5.74E-03 4.67E-03 2.80E-02 
Facility) 

Total 1.32 1.02 0.73 0.70 4.39 2.55 3.67 5.44 1.81 1.07 4.99 

• This is also the LANL site-wide MEl because it has the highest dose among the facility-specific MEis. 
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TABLE B.l.2.l-3.-Doses to Facility-Specific MEisfromLANL Operations for the Reduced Operations Alternative (millirems per year) 
---·-·---

TA-48/SS 

TA-3-29/ 
RADIO-

TA-54 TA-54 
MEl TA-3-66 TA-3-102 

TA-11 TA-16 TA-18 TA-21 CHEMISTRY 
TA-Sl AREAG AREAG 

TA-15136 

SOURCE CMRAND SHOPS 
HIGH TRITIUM PAJARITO TRITIUM LABORATORY 

LANSCE (LANL (WHITE 
FffiiNG 

EXPLOSIVES FACILITY SITE FACILITY AND SITEs• 
SIGMA 

PLUTONIUM 
BOUNDARY) ROCK) 

FACILITY 

TA-3-29 (CMR) 5.79E-02 4.20E-02 3.75E-03 3.54E-03 l.OOE-02 1.33E-02 4.96E-02 l.OlE-02 5.68E-03 4.61E-03 1.44E-02 

TA-3-66 (Sigma) 3.41E-02 2.29E-02 2.30E-03 2.14E-03 6.62E-03 8.42E-03 2.%E-02 6.64E-03 3.74E-03 3.08E-03 9.28E-03 

TA-3-102 (Shops) 2.79E-03 3.11E-03 1.99E-04 1.71E-04 4.48E-04 5.86E-04 2.31E-03 4.50E-04 2.53E-04 2.05E-04 6.40E-04 

TA-ll (High Explosives 2.48E-06 2.74E-06 2.04E-05 7.58E-06 1.81E-06 1.35E-06 2.49E-06 1.14E-06 1.12E-06 8.30E-07 2.18E-06 
Testing) 

TA-15/36 (Firing Sites) 1.04E-Ol 7.71E-02 1.21E-Ol 8.40E-02 1.05E+OO 3.27E-Ol 1.62E-Ol 3.17E-Ol 4.24E-Ol 2.40E-Ol 116E+OO 

TA-16 (Tritium Facility) 1.97E-02 2.12E-02 1.08E-Ol 6.91E-02 1.60E-02 1.37E-02 1.95E-02 1.27E-02 1.18E-02 8.21E-03 1.79E-02 

TA-18 (Pajarito Site) 3.50E-04 3.39E-04 5.41E-04 3.04E-04 8.63E-02 2.76E-03 6.90E-04 5.49E-03 1.42E-02 7.98E-03 7.30E-03 

TA-21 (Tritium Facility) 4.72E-02 4.47E-02 4.04E-02 3.62E-02 1.07E-01 6.50E-Ol 1.56E-01 3.66E-01 5.33E-02 4.43E-02 2.53E-Ol 

TA-48 (GRAM calculation) l.S6E-04 1.28E-04 4.72E-05 3.55E-05 1.98-04 1.86E-04 8.97E-04 l.S4E-04 1.06E-04 7.98E-05 3.06E-04 

TA-48 (LANL calculation) 7.66E-02 5.83E-02 2.53E-02 1.85E-02 l.lOE-01 1.06E-Ol 6.08E-Ol 8.31E-02 5.08E-02 3.84E-02 l.SOE-01 

TA-53 Diffuse 3.63E-OS 3.24E-05 2.S3E-OS 1.64E-05 1.42E-03 1.26E-03 1.22E-04 2.24E-02 2.44E-04 1.30E-04 1.14E-03 

ES-2 1.23E-03 l.OSE-03 8.S2E-04 5.32E-04 5.18E-02 4.15E-02 4.23E-03 6.52E-Ol 9.07E-03 4.75E-03 3.98E-02 

ES-3 2.31E-03 2.12E-03 1.77E-03 1.19E-03 S.99E-02 4.32E-02 6.98E-03 3.75E-Ol 1.38E-02 7.78E-03 4.73E-02 

IPF-2 4.01E-OS 3.56E-OS 2.83E-05 1.74E-OS 1.78E-03 1.26E-03 1.40E-04 l.SOE-02 3.31E-04 1.76E-04 1.34E-03 

LEDA 1.27E-04 1.28E-04 9.73E-OS 7.32E-OS 6.04E-04 4.41E-04 2.06E-04 2.12E-03 2.63E-04 1.9SE-04 S.29E-04 

TA-54 (Area G) 4.36E-04 4.00E-04 5.40E-04 2.11E-04 3.11E-03 6.04E-04 5.37E-04 6.46E-04 8.90E-02 2.2E-02 6.52E-04 

TA-SS (Plutonium Facility) 1.46E-02 1.37E-02 2.73E-03 2.S6E-03 9.41E-03 9.80E-03 3.47E-02 6.39E-03 S.36E-03 4.39E-03 2.60E-02 

Total 0.36 0.29 0.31 0.22 l.Sl 1.22 1.08 1.88 0.68 0.39 1.76 

Note: 6.43E-02 = 6.43 x 10"2 

• This is also the LANL site-wide MEl because it has the highest dose among the facility-specific ME!s. 
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TABLE B.1.2.1-4.-Doses to Facility-Specific MEis from LANL Operations for the Greener Alternative (millirems per year) 

TA-48/55 

TA-3-29/ 
RADIO-

TA-54 TA-54 
MEl TA-3--4>6 TA-3-102 

TA-11 TA-16 TA-18 TA-21 CHEMISTRY 
TA-53 AREAG AREAG 

TA-15136 

SOURCE CMRAND SHOPS 
HIGH TRITIUM PAJARITO TRITIUM LABORATORY 

LANSCE8 (LANL (WHITE 
FIRING 

EXPLOSIVES FACILITY SITE FACILITY AND SITES 
SIGMA 

PLUTONIUM 
BOUNDARY) ROCK) 

FACILITY 

TA-3-29 (CMR) 6.43E-02 4.67E-02 4.16E-03 3.93E-03 l.l2E-02 1.48-02 5.51E-02 l.I2E-02 6.31E-03 5.12E-03 l.60E-02 

TA-3-66 (Sigma) 3.41E-02 2.29E-02 2.30E-03 2.14E-03 6.62E-03 8.42E-03 2.96E-02 6.64E-03 3.74E-03 3.08E-03 9.28E-03 

TA-3-102 (Shops) 2.79E-03 3.llE-03 l.99E-04 l.71E-04 4.48E-04 5.86E-04 2.31E-03 4.50E-04 2.53E-04 2.05E-04 6.40E-04 

TA-ll (High Explosives 2.48E-06 2.74E-06 2.04E-05 7.58E-06 l.81E-06 l.35E-06 2.49E-06 l.l4E-06 1.12E-06 8.30E-07 2.18E-06 
Testing) 

TA-15/36 (Firing Sites) l.04E-OI 7.71E-02 l.21E-01 8.40E-02 l.05E+OO 3.27E-01 l.62E-OI 3.17E-01 4.24E-01 2.40E-OI l.l6E+OO 

TA-16 (Tritiwn Facility) l.68E-02 l.78E-02 8.l8E-02 l.44E-OI l.32E-02 l.l9E-02 l.54E-02 8.08E-03 7.0lE-03 5.88E-03 1.41E-02 

TA-18 (Pajarito Site) 3.50E-04 3.39E-04 5.41E-04 3.04E-04 8.63E-02 2.76E-03 6.90E-04 5.49E-03 l.42E-02 7.98E-03 7.30E-03 

TA-21 (Tritiwn Facility) 4.72E-02 4.47E-02 4.04E-02 3.62E-02 l.07E-01 6.50E-01 l.56E-OI 3.66E-01 5.33E-02 4.43E-02 2.53E-01 

TA-48 (GRAM calculation) 3.13E-04 2.56E-04 9.63E-05 7.22E-05 4.05E-04 3.78E-04 l.81E-03 3.12E-04 2.12E-04 l.62E-04 6.22E-04 

TA-48 (LANL calculation) l.53E-OI l.l7E-OI 5.05E-02 3.7IE-02 2.20E-01 2.12E-OI l.22E+OO l.66E-01 l.02E-01 7.67E-02 3.60E-01 

TA-53 Diffuse 9.08E-05 8.09E-05 6.33E-05 4.10E-05 3.55E-03 3.l5E-03 3.04E-04 5.60E-02 6.10E-04 3.24E-04 2.86E-03 

ES-2 3.16E-03 2.76E-03 2.19E-03 l.37E-03 l.33E-01 l.07E-01 l.09E-02 l.68E+OO 2.33E-02 l.22E-02 1.02E-01 

ES-3 l.l5E-02 l.06E-02 8.85E-03 5.95E-03 2.99E-01 2.l6E-01 3.49E-02 l.88E+OO 6.89E-02 3.89E-02 2.37E-01 

IPF-2 I.OOE-04 8.90E-05 7.07E-05 4.34E-05 4.44E03 3.15E-03 3.50E-04 3.75E-02 8.28E-04 4.40E-04 3.36E-03 

LEDA l.27E-04 l.28E-04 9.73E-05 7.32E-05 6.04E-04 4.41E-04 2.06E-04 2.12E-03 2.63E-04 l.9SE-04 S.29E-04 

TA-54 (Area G) 4.36E-04 4.00E-04 5.40E-04 2.llE-04 3.llE-03 6.04E-04 5.37E-04 6.46E-04 8.90E-02 2.21E-02 6.52E-04 

TA-SS (Plutonium Facility) l.48E-02 l.37E-02 2.80E-03 2.61E-03 9.74E-03 l.02E-02 3.S7E-02 6.64E-03 5.53E-03 4.51E-03 2.70E-02 

Total 0.3S 0.28 0.31 0.31 1.93 1.54 1.64 4.52 0.79 0.45 2.17 

a This is also the LANL site-wide MEl because it has the highest dose among the facility -specific ME Is. 
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~ TABLE 8.1.2.1-5.-Total Doses to the Facility-Specific Maximally Exposed lndividualsfromLANL Operations (millirems per year) 
~~----------- ~------- -- ---- ------ ---

TA-48 

I 
TA-3-29 TA-11 

RADIO-
TA-54 TA-54 

MEl CMR; 
TA-3-102 

HIGH 
TA-16 TA-18 TA-21 CHEMISTRY 

TA-53 AREA-G AREA-G 
TA-15136 

' ALTERNATIVE TA-3-66 
MACHINE 

EXPLOSIVES 
TRITIUM PAJARITO TRITIUM LABORATORY 

LANSCE (LANL (WHITE 
FIRING 

' SIGMA 
SHOPS 

TESTING 
FACILITY SITE FACILITY TA-55 

BOUNDARY) ROCK) 
SITES 

I 

PLUTONIUM 
FACILITY 

No Action 0.43 0.34 0.31 0.31 1.73 1.41 1.66 3.11 0.75 0.43 2.26 

i Expanded 1.32 1.02 0.73 0.70 4.39 2.55 3.67 5.44 1.81 1.07 4.99 
I Operations 

Reduced 0.36 0.29 0.31 0.22 1.51 1.22 1.08 1.88 0.68 0.39 1.76 
Operations 

Greener 0.35 0.28 0.31 0.31 1.93 1.54 1.64 4.52 0.79 0.45 2.17 

TABLE B.l.2.2-l.-Doses to the LANL Site-Wide Maximally Exposed Individual for Each of the SWEIS Alternatives 
-- ------------ -------- --- ---- -------- -- --

ALTERNATWE DOSE (mrem/yr) PERCENT OF NESHAP LIMIT LOCATION 

No Action 3.11 31.1 2,625 feet (800 meters) north-northeast of LANSCE 

Expanded Operations 5.44 54.4 2,625 feet (800 meters) north northeast of LANSCE 

Reduced Operations 1.88 18.8 2,625 feet (800 meters) north northeast ofLANSCE 

Greener 4.52 45.2 2,625 feet (800 meters) north-northeast of LANSCE 

NESHAP =National Emissions Standards for Hazardous Air Pollutants (40 CFR 61, Subpart H). 

&: 
~ 
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regulatory limit. The LANL MEl is the 
LANSCE FS MEl under all alternatives. 

B.1.2.3 Collective Population Dose 

The collective dose to the population living 
within a 50-mile (SO-kilometer) radius from 
LANL has been calculated for emissions from 
all modeled facilities. The population doses 
from each source for all four alternatives are 
presented in Table B.l.2.3-l, while the total 
collective population doses for the four SWEIS 
alternatives are presented in Table B.I.2.3-2. 

Air Quality 

An examination of Table B.l.2.3-l reveals that 
most of the population dose comes from 
emissions from the Firing Sites. The Firing 
Sites emit long-lived uranium isotopes that can 
travel long distances without any significant 
decay. The emissions from LANSCE are 
mainly short-lived activation products that 
decay away in a matter of minutes or even 
seconds. Thus, the LANSCE emissions are 
important contributors to doses to individuals 
near LANL, but these emissions are less 
important to the doses for individuals farther 
away from LANL. 

TABLE B.1.2.3-1.-Collective Population Dose to Residents Witkin a 50-mile Radius fromLANL 
~erson-re~year) 

NOACfiON 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

CMR 0.195 1.76 0.1755 0.195 

Sigma 0.122 0.366 0.122 0.122 

TA-ll (HE) 0.0000817 0.000204 0.000049 0.000049 

TA-16 (Tritium) 0.276 0.552 0.276 0.276 

TA-18 0.0720 0.900 0.0720 0.0720 

TA-21 (Tritium) 0.977 0.977 0.977 0.977 

Main Shops 0.0101 0.0303 0.0101 0.0101 

TA-48 (GRAM) 0.00267 0.00508 0.00244 0.0051 

TA-48 (LANL) 3.03 6.06 1.515 3.03 

TA-55 0.81 0.0934 0.0845 0.0884 

TA-15/-36 (Firing 7.07 21.21 7.07 7.07 
Sites) 

TA-53 

ES-3 0.538 1.345 0.269 1.345 

ES-2 0.429 0.536 0.209 0.536 

LEDA 0.00327 0.00327 0.00327 0.00327 

IPF-2 0.0145 0.0181 0.0073 0.0181 

Diffuse 0.0118 0.0148 0.0059 0.0148 

TA-54 0.0288 0.0288 0.0288 0.0288 
(Waste Management) 

Total a 13.59 33.09 10.83 13.79 

a The values reported for population doses for this alternative, as well as the other alternatives, is higher than has been reported in 
the recent Annual Environmental Reports. It is important to recognize that the alternatives analyzed represent increased 
operations when compared to recent history. The material throughput at the different facilities under the various alternatives is 
presented in section 3.6. 

B-27 



LANLSWEIS 

TABLE B.l.2.3-2.-Total Collective 
Population Doses for Each of the 

SWEIS Alternatives 

DOSE 
ALTERNATIVE 

(PERSON-REMJYR) 

No Action 13.59 

Expanded Operations 33.09 

Reduced Operations 10.83 

Greener 13.79 

B.1.2.4 Isodose Maps 

Individual doses have been calculated for 
pe~ple living within a 50-mile (80-kilometer) 
radtus from LANL. The highest individual dose 
for an alternative is the dose given to the LANL 
site-wide .MEl for that alternative. For the 
50-mile (SO-kilometer) region, an individual's 
doses are shown on the isodose maps in Figures 
B.1.2.4-1 throughB.1.2.4-8. FiguresB.1.2.4-1 
through B.1.2.4-4 show doses that are more 
than 1 millirem per year for each of the four 
alternatives. Only lines that represent a dose 
larger than 1 millirem per year and extend (at 
least in part) outside the LANL boundary are 
shown on the isodose maps. Figures B.1.2.4-5 
through B.1.2.4-8 show doses that are less than 
1 millirem per year for each alternative. To 
estimate their doses, individuals need only find 
their locations on the isodose map and identify 
the bounding doses nearest that location. A 
dose of 1 millirem per year is not considered 
significant 

B.1.2.5 Uncertainties 

There are many factors that introduce 
uncertainties into the process of projecting 
future doses to the public from radioactive air 
emissions from LANL. Some of these factors 
are listed below. 

B-28 

• 

• 

• 

• 

• 

The radionuclide emission rates estimated 
by each modeled facility are based on 
current knowledge regarding future 
operations at the facility. However, the 
level of funding, exact activities, and exact 
conditions associated with future operations 
cannot be predicted with certainty. 
Therefore, the emission rate estimates 
cannot be viewed as accurate or precise 
values. 
The LANL site-wide MEl dose is sensitive 
to the assumptions and operations 
associated with LANSCE. Procedures are 
in place to monitor the modeled MEl dose 
and ensure that the 10 millirem per year 
limit is not exceeded. Population doses, on 
the other hand, are more sensitive to the 
assumptions and operations associated with 
the Firing Sites. For example, a 25 percent 
change in uranium use (which is assumed to 
mean a 25 percent change in uranium 
emissions) would change the population 
dose by about 20 percent. 
The parameters introduced into the 
CAP-88 model cannot be exact, especially 
the meteorological data. The average 
meteorology for a 3-year period was used in 
the modeling, which is a reasonable and 
good prediction for future years. However, 
any single, future year could be anomalous 

' resulting in a collective dose estimate 
different from that presented in this report. 
Again, active monitoring and control of 
atmospheric releases is conducted to ensure 
that the public dose limits are not exceeded. 
The modeled dose is also very sensitive to 
the assumed period of exposure. For the 
purposes of this analysis, the very 
conservative assumption is made that the 
MEl is a person who stays in the same 
location 24 hours a day, 365 days a year. 
~urthern:tore, it is assumed that this person 
ts not shtelded from the emissions by 
clothing or shelter (e.g., a building, auto, 
home, etc.). 
The area source term for TA-54 was 
calculated from AIRNET monitoring data. 



There are uncertainties in those data for 
tritium in its water vapor form due to a 
recent discovery that the silica gel samplers 
are not collecting water with a high 
efficiency. It is estimated that the 

Air Quality 

underestimation, which is being quantified, 
will represent only a very small addition to 
the collective population dose and LANL 
MEl doses. 
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Note: The isodose lines are given in units ofmrem. 
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FIGURE B.1.2.4-l.-Annual Average Individual Doses Higher Than 
1 Millirem per Year for the No Action Alternative. 



Note: The isodose lines are given in units ofmrem. 
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FIGURE B.1.2.4-2.-Annual Average Individual Doses Higher Than 
1 Millirem per Year for the Expanded Operations Alternative. 
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Note: The isodose lines are given in units ofmrem. 
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FIGURE B.l.2.4-3.-Annual Average Individual Doses Higher 
Than 1 Millirem per Year for the Reduced Operations Alternative. 



) 

' ' J 
··,_, \ 

\.:) 

The isodose lines are given in units of mrem. 
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FIGURE B.1.2.4-4.-Annual Average Individual Doses Higher 
Than 1 Millirem per Year for the Greener Alternative. 
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Note: The isodose lines are given in un+rem. 
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FIGURE B.l.2.4-5.-Annual Average Individual Doses Less 
Than 1 Millirem per Year for the No Action Alternative. 
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FIGURE B.l.2.4-6.-Annual Average Individual Doses Less Than 1 
Millirem per Year for the Expanded Operations Alternative. 
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FIGURE B.1.2.4-7.-Annual Average Individual Doses Less Than 
1 Millirem per Year for the Reduced Operations Alternative. 
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FIGURE B.l.2.4-8.-Annual Average Individual Doses Less 
Than 1 Millirem per Year for the Greener Alternative. 
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B.2 NONRADIOLOGICAL AIR 

QUALITY 

The methodology description and the analysis 
results presented in chapter 5 are supplemented 
in this appendix with details on each aspect of 
modeling and analysis for criteria pollutants and 
toxic chemical emissions. 

B.2.1 Assumptions, Data Sources, 
Standards, and Models 

B.2.1.1 Applicable Guidelines/ 
Standards and Emission 
Sources 

Criteria Pollutants 

The Clean Air Act mandates that the EPA 
establish primary and secondary National 
Ambient Air Quality Standards (NAAQS) for 
pollutants of concern nationwide. These 
pollutants, known as criteria pollutants, are 
carbon monoxide, sulfur dioxide, nitrogen 
dioxide, ozone, lead, and particulate matter 
smaller than 10 microns in aerodynamic size 
(PM10). As of September 16, 1997, in addition 
to the PM 10 NAAQS, a new NAAQS became 
effective for particulate matter equal to or less 
than 2.5 microns (micrometers) in aerodynamic 
diameter (PM2.5). These new standards will not 
require imposition of local area controls until 
2005, and compliance determinations will not 
be required until 2008. Additionally, EPA 
revised the NAAQS and associated reference 
method for determining ozone attainment on 
July 18, 1997. This standard also will be 
applicable to LANL. 

The State of New Mexico also has established 
ambient air quality standards for carbon 
monoxide, sulfur dioxide, total suspended 
particulates, hydrogen sulfide, and total reduced 
sulfur (New Mexico Administrative Code 
[NMAC], Title 20, Chapter 2, Part 3). State of 
New Mexico ambient air quality standards are 
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more restrictive than the national standards and 
are listed in attachment 1. 

Criteria pollutants released into the atmosphere 
from LANL operations are emitted primarily 
from combustion facilities such as boilers 

' emergency generators, and motor vehicles. 

Toxic Air Pollutants 

Chemicals are currently used at LA"NL in 
separately located groups of operatic ns or 
laboratory complexes (TAs) that are spread out 
over a large geographic area (43 square miles 
[11,140 hectares]). Toxic air pollutants from 
these TAs may be released into the atmosphere 
from many different ongoing activities, 
including laboratory, maintenance, and waste 
management operations. Two types of toxic air 
pollutants are considered in this analysis: 
noncarcinogenic and carcinogenic. 

The two database information systems used 
primarily in this analysis are the 1995 
Automatic Chemical Inventory System (ACIS) 
(LANL 1995a) purchase data and the Regulated 
Air Pollutants (RAP) Report data (LANL 1990). 

ACIS is a listing of chemicals purchased at each 
LANL facility in each calendar year. The 1995 
ACIS list identified more than 2,000 chemicals. 
This list was reduced to 382 chemicals by 
eliminating from consideration those that do not 
have adequate vapor pressure in a liquid state to 
be evaporated during chemical operations or 
have very low toxicity. Fifty-one of these 382 
chemicals are considered by EPA to be 
carcinogenic. For the purpose of this analysis, it 
was assumed that air emissions could result 
from the use of any of the 3 82 chemicals from 
any of the 30 separate TAs that purchased these 
chemicals. A list of these chemicals is provided 
in attachment 2. 

RAP is a LANL site-wide nonradiological air 
emissions inventory that was conducted at 
LANL in 1990. This inventory, however, was 
prepared more than 7 years ago when LANL 



operations were significantly different from 
current operations. Because these data are not 
current, RAPS information was used in this 
analysis only to supplement ACIS data and 
other information gathered for this study. 

Noncarcinogens. Short-Term Guideline 
Values. While no national or State of New 
Mexico standards have been established for 
noncarcinogens, the New Mexico Environment 
Department (NMED) has developed guideline 
values (GV s) for determining whether a new or 
modified source emitting a toxic air pollutant 
would be issued a construction permit (NMED/ 
AQCRs, revised November 17, 1994). These 
GVs are 8-hour concentrations that are 1/100 of 
the Occupational Exposure Limits (OELs) 
established by the American Conference of 
Governmental Industrial Hygienists 
(ACGlli 1997) or the National Institute of 
Occupational Safety and Health (NIOSH). The 
State of New Mexico listing was supplemented 
with the most current information on the lowest 
values for OELs from these sources. These GV s 
were used in this analysis in screening for 
potential short-term impacts of toxic releases 
from LANL operations. 

Annual Average Guideline Values. The GVs 
used in this analysis are the inhalation reference 
concentrations (RfCs) from EPA's Integrated 
Risk Information System (IRIS) (EPA 1993b). 
RfCs are daily exposure levels to the human 
population (including sensitive subgroups) 
during a lifetime (70 years) that could occur 
without appreciable risk of deleterious effects. 

Carcinogens. The GVs used in this analysis to 
estimate potential impacts of carcinogenic toxic 
air pollutants from LANL operations are based 
on an incremental cancer risk of one in a million 
(1.0 x 10-6) (i.e., one person in a million would 
develop cancer if exposed to this concentration 
over a lifetime), a level of concern established in 
the Clean Air Act. 

This value was used in the screening for the 
estimated combined incremental cancer risk 
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associated with all of the carcinogenic 
pollutants emitted from LANL facilities at any 
location. For the purpose of screening 
individual carcinogens, a cancer risk of 
1.0 x w-8 was established as the GV. 

B.2.1.2 Receptors and Receptor Sets 

Two sets of receptors (i.e., locations where air 
quality levels were estimated) were considered 
for the analyses of criteria and toxic air 
pollutants. 

• 

• 

The first set of receptors includes nearby 
identified actual locations ofhuman activity 
that might be affected from the emissions 
from LANL facilities. These include: (I) 
schools, hospitals, parks and playgrounds 
within Los Alamos; (2) residences 
(including those in trailer parks) in all 
directions surrounding all ofLANL 
facilities in Los Alamos County; and (3) 
towns, cities, and sensitive national and 
cultural areas within approximately 50 
miles (80 kilometers) ofLANL. These 
receptors, which are listed in attachment 3 

' are referred to as sensitive receptors. 
The second set of receptors includes all of 
the closest off-site (i.e., fence line) 
locations (in 1 0-degree increments) around 
each TA to which the public could have 
access. These receptors are referred to as 
fence line receptors. 

The potential impacts of air pollutants on 
workers employed at the LANL facilities were 
not considered as part of this analysis. Different 
regulations apply to an occupational setting, and 
the controlled nature of the work, along with 
surveillance systems associated with these 
controls, restricts routine exposures for workers. 
This analysis is focused on exposure to the 
public, and is based on a methodology that 
initially assumes that chemicals that are 
purchased are entirely available for release to 
the atmosphere outside the facility in which the 
chemicals are used. 
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Air quality standards have been established by 
the State of New Mexico for criteria pollutants 
for both short-term (i.e., 1-hour, 3-hour, 8-hour, 
and 24-hour) and long-term (e.g., 30-day, 
quarterly, and annual) time periods. In addition, 
GV s also were developed for toxic pollutants 
for both short-term (8-hour) and long-term 
(annual) time periods. Using these standards 
and GV s, the potential impacts of the pollutant 
emissions from LANL operations on these 
receptor sets were analyzed as discussed in the 
following paragraphs. 

Criteria Pollutants 

Short-term and long-term impacts for CO, N02, 
and S02, TSP, PMw, and lead were estimated at 
the sensitive receptors, and the results were 
compared with applicable air quality standards. 
Both time frames were analyzed to address the 
potential short-term (acute) and long-term 
(chronic) impacts of these pollutants at 
locations where the public could have both 
short-term and long-term exposure to emissions 
from LANL facilities. Hydrogen sulfide and 
total reduced sulfur emissions are associated 
mostly with oil and gas industry; therefore, 
analysis for these pollutants was not necessary 
atLANL. 

Short-term impacts also were analyzed at the 
fence line receptors surrounding TA-3, TA-16, 
and TA-21 in order to account for potential 
short-term exposure near the locations with 
relatively large combustion sources. The 
combustion sources at the other TAs are minor 
(primarily small boiler units and emergency 
generators) relative to the larger combustion 
units found at TA-3, TA-16, and TA-21, and 
are mostly for emergency back-up. The 
potential impacts at the fence line receptors of 
these minor sources were not considered. 

Toxic Air Pollutants 

Noncarcinogens. The potential short-term 
(acute) and long-term (chronic) impacts of these 
pollutants at locations where the public could 
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have both short-term and long-term exposure to 
emissions from LANL facilities were 
considered. 

Short-term impacts were analyzed at the fence 
line receptors. Long-term impacts were not 
considered at these receptors because, although 
it is possible that the public could have access to 
fence line areas for short periods of time, the 
fence line locations are not places where visitors 
can freely walk around, nor is pedestrian traffic 
at these locations encouraged or actually 
encountered on a regular (long-term) basis. 

Carcinogens. The annual impacts from the 
emissions of carcinogenic toxic air pollutants 
were analyzed at the sensitive receptors. 
Although GVs for short-term exposure were 
used in the screening steps, the more meaningful 
comparisons were to long-term GV s for 
sensitive receptors. 

B.2.1.3 Air Quality Dispersion 
Models 

The EPA's Industrial Source Complex Air 
Quality Dispersion Model (ISC-3) was used for 
both the criteria and toxic pollutant analyses. 
ISC-3 is a versatile model that is often used to 
predict pollutant concentrations from 
continuous point, area, volume, and open 
disposal cell sources (EPA 1992b). This 
versatile model is often preferred by the EPA 
because of the many features that enable the 
user to estimate concentrations from nearly any 
type of source emitting nonreactive pollutants. 

EPA's PUFF model was used for a screening 
level analysis of emissions from LANL's High 
Explosives Firing Sites (HEFSs) at TA-14, 
TA-15, TA-36, TA-39, and TA-40. The PUFF 
model is designed to estimate downwind 
concentrations from instantaneous releases of 
pollutants (EPA 1992d). 

The HOTSPOT code was used in combination 
with the ISC-3 model for a detailed analysis of 



emissions from HEFF in order to provide a more 
readily usable input data file to the health effects 
analysis used in this SWEIS than provided by 
PUFF. The HOTSPOT code is designed for 
detonation of high explosives, and was used 
specifically to provide input data to the ISC-3 
model (ORNL-LLNL 1996). 

B.2.2 Criteria Pollutants-General 
Approach 

The combustion sources that were evaluated in 
the analysis of criteria pollutants are listed in 
attachment 1. An atmospheric dispersion 
modeling analysis was conducted to estimate 
the combined potential air quality impacts of the 
emissions from each of these emission sources. 

No quantitative analysis of vehicular-related 
emissions was performed as part of this 
analysis, but this emission source was included 
in the assumed background. Although the 
project alternatives may have different effects 
on the travel patterns in the study area as a result 
of changes in the number of LANL employees 
who would commute to Los Alamos, the future 
population ofLos Alamos is expected to be the 
same under all of the alternatives. Therefore, 
the change in regional emissions under any of 
the future project alternatives are not expected 
to be more than a few (less than 5) percent. 
Because the study area is in attainment for the 
pollutants that are released primarily from 
motor vehicles (carbon monoxide and ozone 
precursors and nitrogen oxides [NOx]) and 
because there are no nearby heavily congested 
traffic areas or major sources or ozone 
precursors (i.e., hydrocarbons and nitrogen 
oxides), no potentially significant air quality 
impacts are expected from the project 
alternatives. 

B.2.2.1 

Air Quality 

Criteria 
Pollutants-Methodology 

The analysis of combustion-related pollutants 
used standard analytical modeling techniques 
based on atmospheric dispersion modeling and 
emissions estimated under peak and actual 
annual average operating conditions of each 
major combustion unit. This information, 
together with stack locations and exhaust 
parameters (i.e., heights, diameters, flow rates), 
was available from LANL's air quality permit 
applications. Estimates of future emission rates 
were based on the operations anticipated under 
the Expanded Operations Alternative--the 
worst-case alternative with respect to emission 
rates from the combustion sources. These 
emissions were modeled using the ISC-3 model 
and meteorological data collected at TA-6. The 
methodology and procedures used are provided 
in attachment 1. 

B.2.2.2 Results of Criteria Pollutant 
Analysis 

The results of the analysis of criteria pollutants 
from LANL' s combustion sources are presented 
in attachment 1. As shown, the highest 
estimated concentration of each pollutant is 
below the appropriate ambient air quality 
standard. None of the project alternatives, 
therefore, are predicted to significantly impact 
criteria pollutant levels. 

B.2.3 Toxic Air 
Pollutants-General 
Approach 

Unlike a production facility with well-defined 
operational processes and schedules, LANL is a 
research and development facility with great 
fluctuations in both the types of chemicals 
emitted and their emission rates. Because 
LANL's toxic air pollutant emission rates are 
relatively low (compared to releases from 
production facilities), vary greatly, are released 
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from hundreds of sources spread out over a large 
geographic area, and are well below the state's 
permitting threshold limits, toxic air pollutant 
emissions are not monitored. Current emission 
rates and stack parameter information necessary 
to conduct a conventional air quality analysis of 
the releases of toxic air pollutants are therefore 
not available. 

An alternative approach was developed 
specifically for this analysis to estimate the 
potential air quality impacts of these pollutants. 
This approach is based on the use of screening 
level emission values (SLEVs). SLEVs are 
conservatively estimated hypothetical emission 
rates for each of the toxic air pollutants that 
could potentially be emitted from each of 
LANL's TAs and that would not result in air 
quality levels harmful to human health under 
current or future conditions. These SLEV s were 
compared with conservatively estimated 
pollutant emission rates on a TA-by-TA basis to 
determine potential air quality impacts of toxic 
air pollutants from LANL operations. This 
process consisted of the following steps: 

• From over 2,000 chemical compounds 
listed as being used at LANL, 382 toxic air 
pollutants (including 51 carcinogens) were 
selected for consideration based on 
chemical properties, volatility, and toxicity. 

• A methodology based on SLEV s was used 
to estimate the potential worst-case impacts 
of the toxic air pollutants. SLEVs for each 
chemical for each TA were compared with 
emission rates conservatively estimated 
from chemical use rates. If a conservatively 
estimated emission rate for a given 
pollutant from a given TAwas less than 
SLEV, that pollutant emission source was 
deemed not to have the potential to cause 
significant air quality impacts, and, as such, 
no detailed analyses was required; if SLEV 
was less than the estimated emission rate 
for a given pollutant from a given TA, a 
more detailed analysis was conducted. 
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• An additive impact analysis was conducted 
to estimate the potential total impact from 
the emissions of each pollutant from more 
than one TA and the total incremental 
cancer risk from all of the carcinogenic 
pollutants combined at any of the sensitive 
receptor locations considered. 

The methodology used in this analysis followed 
modeling guidelines for toxic pollutants 
established by the EPA (EPA 1988, EPA 1992c, 
EPA 1992e, and EPA 1992f) in that it first uses 
screerung level evaluations based on 
conservative assumptions and resulting in 
maximum potential impacts, followed by more 
detailed analyses based on more realistic 
assumptions. The overall procedure used for 
this air quality assessment, including the 
development of SLEV s, is summarized in 
Figures B.2.3-1 and B.2.3-2. Also shown on 
these figures are the procedures used to compare 
SLEVs with the available emission data and the 
steps taken to evaluate the pollutants with 
potentially significant impacts. Each pollutant 
with the potentially significant impacts (as a 
result of the screening-level analyses) was 
subjected to progressively more detailed and 
more realistic evaluations. 

B.2.3.1 Toxic Pollutants
Methodology for Individual 
Pollutants 

Screening Level Analysis 

Once SLEVs (both short-term and long-term) 
were established for each of the toxic air 
pollutants on a TA-specific basis (attachment4, 
Methodology), a comparison was made 
between these values and conservatively 
estimated emission rates based on the Expanded 
Operations Alternative. A ratio was developed 
for each chemical by dividing the SLEV by the 
estimated emission rate (SLEV/Q). 

These results, in the form of worksheets (an 
example for TA-3 is provided in attachment 5), 
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Pollutants 
• 387 toxics 
• 51 carcinogenics 

Guideline Values 
Noncarcinogenic 

• 1/100 of occupational exposure 
limit (OEL) (short-term) 

Recepton 
• Fence line (short-term) 
• Sensitive (annual) 

Carcinogenic 
• 1E-6 for all combined pollutants (annual) 
• 1E-8 for each pollutant (annual) 

• Reference concentration from Integrated Risk 
Information System (lRIS) (annual) 

Initial Dispenion Analysis 
• One stack/technical area • ISC-3 dispersion model 
• Prototypical stack • Downwash analysis 
• 5 years of meteorological data 

Analysis 
completed; no 

detailed modeling 
required 

Screening Level Emission Values (SLEVs) 

Comparison of SLEVs with available information 
• 1990 Regulated Air Pollution (RAP) Report 
• 1995 and 1996 Automated Chemical lnventoty System (ACIS) 
• STORES database 
• Future projected emission rates 

No 

More detailed analysis conducted 

Actual stack parameters 
and emission rates 

Results presented in • Emission rates estimated based on current and future 
SWEIS 1+-------~ activities and more realistic (less conservative) assumptions 

• Detailed modeling, using actual stack locations and 
parameters and fence line receptor locations 

FIGURE B.2.3-1.-Process Used for Evaluating Toxic Air Pollutants. 
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New processes and 
chemicals identified 

Screening level results (SLEV Worksheets) 
identified 

Process and wolksheets presented/explained to 
point of contact (POC) 

NecessaiY emission/operation data supplied by 
POC/facility personnel 

1 Analysis 

~-- No 1.__co_m_p-leted _ ___, 

Yes 

Results 
~-- No presented in 

Yes 

More detailed analysis conducted: 
• Emission I31cs estimated based on current and future activities and 

more realistic (less consetvative) assumptions 
• Detailed modeling conducted, using actual stack locations and 

parameters and fence line receptor locations 

SWEIS 

FIGURE B.2.3-2.-Procedures for Evaluating Potential Impacts of 
Toxic Air Pollutant Emissions from Each Technical Area. 



were presented to knowledgeable site personnel 
who are aware of the activities and processes 
that are currently occurring at each TA as well 
as those that might occur in the future. In order 
to streamline the process, the relationship 
between SLEV s and the estimated emission 
rates for each TA were presented in two data 
sets. 

The first data set included those chemicals with 
SLEV/Q ratios greater than IOO. For each of 
these chemicals, a determination was made as to 
whether the utilization of that chemical would 
increase by more than one hundred times under 
future operation(s) of LANL under any of the 
project alternatives considered. Essentially, this 
meant that for each TA a determination had to 
be made as to whether the utilization of a 
chemical would increase over current use rates 
by a factor of IOO. If a determination could be 
made that the future use of that chemical would 
not increase by this factor, no further evaluation 
of that chemical was required. If such a 
determination was not possible, a more detailed 
analysis was conducted. 

The second data set included all the chemicals 
with a SLEV/Q ratio less than IOO, and included 
those chemicals with a SLEV/Q ratio greater 
than I but less than IOO, as well as those 
chemicals with a ratio less than I. For each 
chemical with a ratio greater than I but less than 
IOO, an evaluation was made as to whether the 
estimated emissions under any of the future 
alternatives would exceed the SLEV. 
Essentially, this meant that for each TA a 
determination had to be made as to whether the 
utilization of that chemical would increase over 
current use rates by a factor greater than the 
SLEV /Q ratio. If a determination could be 
made that the future use of that chemical would 
not increase by this factor, no further evaluation 
of that chemical was required. If such a 
determination was not possible, a more detailed 
analysis was conducted. For those chemicals 
with a SLEV/Q ratio less than I (i.e., SLEVs 
were potentially being exceeded under current 
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conditions), more detailed analyses were 
conducted. 

Two exceptions to the details associated with 
this approach were made. Information on the 
TAs for high explosives operations were 
derived using a model more appropriate for 
screening short-term exposure concentrations 
under those conditions (attachment 13). The 
second involved screening the emissions of 
chemicals from The Health Research 
Laboratory (HRL) at TA-43. Because of the 
proximity of HRL to actual receptors, all 
analyses for carcinogens as well as 
noncarcinogens were performed for actual 
receptors rather than fence line receptors 
(attachment I4). 

Detailed Analysis 

The detailed air quality analysis consisted of 
one or both of the following steps: 

• 

• 

Development of emission rates and source 
terms parameters using actual process 
knowledge 
Dispersion modeling using actual stack 
parameters and receptor locations 

Two consequences may result from the detailed 
analysis for each chemical from each TA: (1} 
either there is no potential to contravene a GV 
(in which case no additional analyses were 
required), or (2} there is a potential to 
contravene a GV (in which case additional 
analyses were required). A pollutant with the 
potential to contravene a GV was subject to 
evaluation in the health and ecological risk 
assessment process for this SWEIS. 
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B.2.3.2 Results of the Toxic 
Pollutant Analysis
Individual Pollutants 

Screening Level 

The first data set considered those chemicals 
with SLEV/Q ratios greater than 100. For more 
than 90 percent of the toxic air pollutants, a 
determination was made (based on current and 
proposed operations of the TAs) that the 
utilization of these chemicals would not 
increase by more than 100 times under any of 
the project alternatives. The second data set 
included chemicals with SLEV/Q ratios greater 
than 1 but less than 100, and ratios less than 1. 
A determination was made as to whether the 
utilization of that chemical would increase over 
current use rates by a factor greater than the 
SLEV/Q ratio. The list of carcinogens also was 
reduced from 51 to 3 5 because some of the 
chemicals are no longer used and are not 
projected for future use. Based on worksheets 
for the chemicals in these data sets, and 
information on potential future use, operations 
at 13 locations were identified with the potential 
to exceed a GV. 

Detailed Analysis 

Detailed analyses were conducted for the 
following emission sources: 

• Methylene chloride emissions at TA-3 
(attachment 7) 

• Beryllium emissions at TA-3 
(attachment 8) 

• Nickel dust emissions at TA-3 (attachment 
9) 

• Paint booth (primarily volatile organic 
compound) emissions at TA-3 and TA-60 
(attachment 10) 

• Incinerator emissions (primarily metals and 
volatile organics) at TA-16 (attachment 11) 

• Emissions (primarily volatile organic 
compounds) from open burning operations 
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at the High Explosives Treatment and 
Disposal Facility at TA-16 (attachment 12) 

• Emissions (primarily metals) from High 
Explosives Firing Site (HEFS) operations at 
TA-14, TA-15, TA-36, TA-39, and TA-40 
(attachment 13) 

• Emissions (primarily volatile organic 
compounds) from the Health Research 
Laboratory at TA-43 (attachment 14) 

• Chloroform emissions at TA-53 
(attachment 15) 

• Beryllium emissions at TA-55 (attachment 
16) 

• Nitric and hydrochloric acid emissions at 
TA-55(attachmentl7) 

• Nitric and hydrochloric acid emissions at 
TA-59 (attachment 18) 

• Ozone Emissions at TA-53 (attachment 19) 

Detailed Analyses-Results 

Emissions from two sources were referred to the 
health and ecological risk analysis process. The 
analysis for TA-43 showed the potential to 
exceed the GV s for four chemical carcinogens 
from HRL: chloroform, trichloroethylene, 
formaldehyde, and acrylamide. 

The detailed analysis for HEFF indicated that 
the same chemicals that had the potential to 
exceed a GV in the previous screening step, 
would also have the potential to exceed their 
respective GV s using somewhat different 
parameters and a different model than used in 
the screening analysis. A different model was 
used in the detailed analysis in order to provide 
output data in a form more readily usable for the 
health risk analysis. Additional information on 
the following chemicals was referred to the 
health and ecological risk assessment process 
for this SWEIS: 

• Depleted uranium, beryllium, and lead from 
TA-15 

• Depleted uranium, beryllium, and lead from 
TA-36 



• Beryllium and lead from TA-39 
• Depleted uranium and lead from TA-14 

B.2.3.3 Toxic Pollutants
Methodology for Combined 
Impacts Analyses 

The following analyses were conducted to 
ensure that the combined effects from the 
releases of all ofthe chemicals from all theTAs 
would not exceed the GV s. 

Non carcinogens 

An analysis of potential short-term impacts at a 
TA's fence line receptors showed that the 8-
hour impacts from the releases of that TA were 
significantly greater (i.e., more than two orders 
of magnitude) than the impacts from the 
releases of a nearby TA. This is because the 
TAs are relatively far apart in comparison to the 
distances between the emission sources of a TA 
and its fence line receptors. Therefore, it is 
unlikely that the additive short-term impacts of 
noncarcinogenic pollutants at the fence line 
receptors of a TA would be significantly 
different from the maximum concentrations 
previously estimated for that T A. 

An analysis of annual potential impacts at 
sensitive receptors showed that these impacts 
were significantly less (i.e., less then two orders 
of magnitude) relative to the appropriate GVs 
than the corresponding short-term impacts at the 
fence line receptors. Therefore, it is unlikely 
that the additive annual impacts of the 
noncarcinogenic pollutants at the sensitive 
receptors would be significant. 

Carcinogens 

Two different versions of additive impacts for 
carcinogens are presented. Both consider 
impacts at sensitive receptors based on annual 
ambient concentrations of pollutants. Short
term additive impacts for carcinogens at fence 
line receptors were not considered for the same 
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reasons as for noncarcinogens. However, long
term impacts at sensitive receptors were 
considered because EPA considers in their 
standard setting process that risk from 
carcinogens can be additive for all carcinogenic 
chemicals. 

The first version considered whether emissions 
of the same chemical from all TAs (whether of 
not it was actually used at that TA), at the SLEV 
rate (whether or not that maximum rate was 
actually projected at that TA) would exceed the 
total guideline risk value of 1 X 10-6. The risk 
due to exposure at the maximum concentration 
over a lifetime for any receptor for each of the 
TAs was added to the separately calculated 
maximum concentration for any receptor for 
each of the other TAs, regardless of whether the 
same receptor was indicated. 

The second version modeled simultaneous 
emissions of the same chemical at actual 
projected rates for each of the TAs, and 
recorded the maximum concentration at any 
receptor location. The risk due to exposure at 
that concentration over a lifetime was then 
added to the risks calculated in a similar fashion 
for each of the other chemicals. Risks were 
added regardless of whether or not the same 
receptor was involved. That total risk was also 
compared to the guideline risk value of 1 X 10-6 
of any excess cancer from a lifetime of 
exposure. 

B.2.3.4 Toxic Pollutants-Results of 
Combined Impact Analysis 

Releases of Each Carcinogenic Pollutant 
from All TAs 

The estimated combined cancer risk associated 
with releases of each of these pollutants from all 
TAs is 1.23 x 10·7, which is below the GV of 
1.0 x 10-6. As such, no potentially significant 
air quality impacts were estimated. 
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Releases of All Carcinogenic Pollutants from 
All TAs 

Results of this analysis are presented in 
attachment 6. As shown, the potential 
combined incremental cancer risk associated 
with releases of all carcinogenic pollutants from 
all TAs is slightly above the GV of 1.0 x 10-6. 

The major contributors to the estimated 
combined cancer risk values are chloroform, 
formaldehyde, and trichloethylene from HRL at 
TA-43 and multiple sources for methylene 
chloride. The estimated maximum cancer risk 
for each of these individual ~ollutants is 8.74 x 
10"7, 5.17 X 10"8, 6.73 X 10" , and 6.84 X 10"8, 

respectively. Of these, the relative contribution 
of chloroform emissions alone to the combined 
cancer risk value is more than 87 percent. The 
impacts of TA-43 emissions are due to a 
combination of relatively high emission rates, 
close proximity between receptors and sources, 
and the elevation of the receptors. 

Because the result of this analysis was slightly 
above the specified GV of 1.0 x 10-6 and a 
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simplifying but conservative approach was used 
that added the maximum risk from each 
chemical even though different receptors may 
have been involved, a more detailed analysis 
that considered the impact at each specific 
receptor location was conducted. This more 
refined analysis estimated the combined cancer 
risk at each of the 180 sensitive receptor 
locations. 

As shown in attachment 6, the combined 
incremental cancer risks associated with 
releases of all carcinogenic pollutants from all 
TAs at the receptor locations where these 
impacts actually occur are slightly above the 
GV of 1.0 x 10-0 at the two locations within the 
LANL medical center: 1.17 x 1 o·6 at a receptor 
in an air intake duct and 1. 07 x 1 o-6 at an 
operable window. Because the estimated cancer 
risk at these two receptor locations is slightly 
above the GV of 1.0 x 10-6, these results were 
referred to the health and ecological risk 
assessment processes for this SWEIS. 
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ATTACHMENT 1 
ANALYSIS OF CRITERIA POLLUTANTS FROM 

COMBUSTION SOURCES 

Technical Areas: TA-3, TA-8, TA-15, TA-16, TA-18, TA-21, TA-22, TA-33, TA-35, TA-39, 
TA-41, TA-43, TA-46, TA-48, TA-49, TA-50, TA-53, TA-54, TA-55, TA-58, TA-59, TA-61, 
TA-63, and TA-64. 

Emission Sources 

The sources of criteria pollutant emissions at LANL are mostly combustion facilities. The largest 
contributors are steam plants and an asphalt plant. There are also several smaller sources. The 
following emission sources were considered: 

MAJOR SOURCES LOCATION FUEL 

Steam Plant TA-3-22-1 Natural gas/oil # 2 

Steam Plant TA-21-357-1 Natural gas/oil # 2 

Replacement Boiler TA-16-4 Natural gas 

Replacement Boiler TA-16-5 Natural gas 

Replacement Boiler TA-1(H) Natural gas 

Replacement Boiler TA-16-13 Natural gas 

Asphalt Heater TA-3-73-2 Oil#2 

Water Pump TA-54-1013 Natural gas 

Incinerator TA-16 Solid waste/waste oil 

Note: 

Emissions from the following smaller combustion sources also were considered. 

• 62 miscellaneous boilers located at various TAs 

• 149 standby emergency generators (7 natural gas, 50 diesel, and 92 gasoline fueled) 

Pollutants Considered 

As required by the Clean Air Act, NAAQS have been established for six major air pollutants: CO, 
N02, ozone (03), particulate matter smaller than 10 microns (PM10), S02, and lead (Pb). Each of these 
pollutants was considered. 
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Emission Rates 

Major Assumptions 

1. For the dual-fueled boilers, fuel oil emission rates were used to estimate short-term concentrations, 
and natural gas emission rates were used to estimate annual emission rates. 

2. Emission factors were obtained from EPA's Compilation of Air Pollution Emission Factors 
(AP-42) (EPA 1995). 

3. Peak load emission rates ~ loac0 were estimated based on the capacity of each unit. 

~load= Unit Capacity I Design Capacity x Emission Factor 
Heating Value ofFuel 

See Tables A and B of this attachment. 

4. Annual average emission rates (ERannuaV were based on the annual fuel consumption rates 
(assuming that a 100 percent capacity was used). 

ERannual =Emission Factor x Fuel Usage 

See Table C of this attachment. 

5. PM10 emissions during the combustion of diesel and gasoline fuels or fuel oil were conservatively 
assumed to be half of the total suspended particulate (TSP) emissions. Particulates emitted during 
the combustion of natural gas are less than 1 micron (1 micrometer) in diameter; hence, for natural 
gas combustion, PM10 emissions were considered equal to TSP emissions. 

6. It was conservatively assumed, as per New Mexico Air Quality Bureau's guidelines, that 
40 percent of exhausted NO was converted to N02 when the exhaust plume reached fence line 
receptors a few hundred meters away from the source. Conversion to N02 depends on the presence 
of ozone in the surface atmospheric layer. It usually takes several hours for full conversion. 

7. Based on the LANL information, it was assumed that emergency and standby generators operate a 
maximum of four continuous hours a day. 

Dispersion Modeling Analysis 

The EPA Industrial Source Complex model, Version 3 (ISC-3) was applied in the analysis of criteria 
pollutants. ISC-3 is a steady-state Gaussian dispersion model validated to be used in a short- and a 
long-term mode in regulatory and nonregulatory applications. The model is capable of handling 
multiple point sources, stack-tip downwash calculation, buoyancy-induced dispersion, as well as 
having an algorithm to account for the aerodynamic downwash due to the nearby buildings. The actual 
options that were used to analyze emissions from combustion sources are as follows: 

• In the ISC-3 short-term mode: 
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Stack-tip downwash 
Buoyancy-induced dispersion 



Final plume rise 
Calm winds processing 
Default wind profile exponents and potential temperature gradients 
Simple terrain 
Rural dispersion 
Aerodynamic downwash (where applicable) 
Constant emission rates throughout the modeling period 
No precipitation scavenging 

Other assumptions include: 

Air Quality-Attachment 1 

• All chemicals are released to the atmosphere rather than used in process or product, or sent to 
waste disposal or recycling after use. 

• There is no time spent indoors or inside automobiles; whereas, people actually spend more than 
80 percent of their time indoors. Being inside would cut the concentration by half as a minimum. 

Modeling Procedures 

1. TA-3, TA-21 and TA-16 boiler plants were modeled using actual emission locations and actual 
stack parameters, as provided by LANL. Wake effects of the boiler buildings and buildings in the 
immediate vicinity of the emission sources were considered. 

2. The waste incinerator at TA-16, the water pump at TA-54, and the asphalt plant heaters at TA-3 
were modeled using actual locations and stack parameters, as obtained from LANL. Wake effects 
of the incinerator building were considered. 

3. The emission rates of the other combustion sources considered (i.e., small boilers and standby and 
emergency generators-natural gas, diesel and gasoline fueled) were summed up by TA and 
modeled as if their combined emissions were released from the center of theTA where they are 
located. The following prototypical stack and stack parameters were assumed for each of these 
sources. 

• Stack height: 6 meters 
• Stack diameter: 0.5 meters 
• Stack exit velocity: 9 meters per second 
• Stack temperature: 127°C 

4. Impacts from combustion sources were considered for both peak and normal (annual average) 
operating conditions. Peak load emissions were used to estimate short-term impacts and annual 
average emissions were used to estimate long-term impacts. 

5. Emergency and standby generators were modeled to estimate short-term impacts only. 

6. Five years of Los Alamos meteorological on-site observations for years 1991 through 1995 were 
used in dispersion analysis. These 5 years of data were obtained by using the EPA PC RAMMET 
program, with surface observations and morning and afternoon mixing heights data as inputs. The 
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surface observations were collected at the TA-6 meteorological tower at LANL. Mixing heights 
data were estimated based on the Albuquerque upper air observations and Santa Fe surface data. 

7. Lead emissions from incinerator and oil-fired asphalt heaters (the two combustion sources that 
continuously emit lead) were modeled using actual source parameters. Concentrations at the 
sensitive receptors were found 5 orders of magnitude lower than the NAAQS quarterly standard 
for lead of 1. 5 micrograms per cubic meter. 

8. Background concentrations were conservatively assumed to be 20 percent of the corresponding 
standard. 

Results: 

Nitrogen Dioxide Modeling Analysis for Combustion Sources at LANL 

Initial modeling of NOx concentrations resulted in a modeled 24-hour concentration of 
519.76 micrograms per cubic meter (based on ISCST3 modeling). The applicable 24-hour standard, 
per New Mexico Ambient Air Quality Control Standards (AAQS) is 147 micrograms per cubic meters 
(adjusted for temperature and pressure [elevation]). Thus, based on the preliminary analysis, NOx 
modeled concentrations are above the New Mexico AAQS. Therefore, the following methodology 
was used to evaluate the N02 concentrations. 

New Mexico Air Quality Bureau-N02 Modeling Methodology. The Bureau has approved two 
screening techniques for estimating N02 concentrations from NOx point sources. The first technique 
is a partial conversion rate of 40 percent, which is only applicable to 24-hour concentrations. 
Therefore, if the NOx concentration is 200 micrograms per cubic meter, the N02 concentration can be 
assumed to be 80 micrograms per cubic meter. The second technique is that some sources will need 
to examine the atmospheric chemistry in a more rigorous manner. The guidance provides for using 
Ozone Limiting Method (OLM) to more accurately determine N02 concentrations. OLM should be 
used to resolve, if possible, any N02 standard exceedances at each receptor that shows a violation. 

Modeling Analysis. Using this partial conversion rate of 40 percent, the acceptable 24-hour standard 
for LANL would be 368 micrograms per cubic meter [147 micrograms per cubic meter per 0.40] for 
NOx. For the annual concentration analysis, no conversion was used, and the full modeled values were 
considered while comparing the results with the applicable ambient air standards. 

All the receptors above the 24-hour threshold NOx value of 368 micrograms per cubic meter were 
identified from the output table listing of 50-maximum 24-average concentration values. The resulting 
50-maximum value table includes several header records identifying the concentration, date for the 
modeled concentration (ending hour of the averaging period), and the receptors (X andY coordinates). 

Based on the ISCST3 output file, there are only two 24-hour concentrations above 368 micrograms per 
cubic meter. To demonstrate compliance with the ambient air standard, OLM analysis was conducted 
for these two receptors. 
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Estimation of N02 Concentrations Resulting from NOx Point Sources 

• The first step is to use a screening technique (a standard Gaussian dispersion model [ISCST3]) to 
estimate the maximum NOx concentrations. 

• The second step involves estimating the fraction of this NOx concentration occurring as N02. 

Although N02 may be emitted directly to the atmosphere, most of it is formed as a result of reactions 
between NO and various other gases. The reaction with ozone is an effective means of converting NO 
to N02. In heavily polluted areas, reaction between NO and organic radicals provides an additional 
source ofN02. A third source ofN02 is the thermal conversion process: 

Ozone Limiting Method. The Ozone Limiting Method (OLM) involves an initial comparison of the 
estimated maximum NOx concentration, (NOx)max and the ambient 0 3 concentration to determine 
which is the limiting factor to N02 formation. 

If the 0 3 concentration is greater than (NOx)max, total conversion is assumed. If (NOx)max is greater 
than the 0 3 concentration, the formation ofN02 is limited by the ambient 0 3 concentration. 

The following expressions detail the procedure: 

1. A standard dispersion model ISCST3 is used to calculate (NOJmax. 

2. (NOx)max is separated into two components: 

• Thermal conversion portion. For combustion sources, this is estimated to be equal to 
0.1 O(NOx)max. 

• The remaining NO subject to conversion by 0 3 equal to 0.90 (NOx)max. 

3. If (03)ambient is greater than 0.90(NOx)max, then assume that all of the NO is converted to N02, 
i.e., (N02)max = (NOx)max. 

If 0.90(NOx)max is greater than (03)ambient, then set (N02)max = (03)ambient + 0.1 O(NOx)max. 

4. (N02)max computed for the source is added to the N02 background. 

The OLM program used for this analysis was BEE-LINE Software Inc., Version 2.5 (1995). In the 
OLM analysis, the default value for the N02 factor, micrograms per cubic meter to parts per million, 
is 1882.8091. This is one of the required input values by the OLM model. The corrected value 
(according to Bureau's Dispersion Modeling Guidelines) at an elevation of 7,000 feet is 
1,473.4 micrograms per cubic meter, which was used in this OLM analysis. 

Based on this OLM run, none of the receptors was found to exceed the N02 ambient air 24-hour 
standard of 147 micrograms per cubic meter. The maximum ozone corrected N02 value was only 
90 micrograms per cubic meter. Therefore, maximum modeled N02 concentrations are below the 
applicable standards. 

As shown in the following table, estimated criteria pollutant concentrations from combustion sources 
at LANL were within (i.e., less than) all national or State of New Mexico AAQS. 
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Results of Criteria Pollutants Analysis-Expanded Operations Alternative 

MAXIMUM ASSUMED 
CONTROLLING 

TOTAL POLLUTANT AMBIENT AIR 
POLLUTANT 

TIME ESTIMATED BACKGROUND 
CONCENTRATIONS QUALITY 

PERIOD LANL IMPACTS CONCENTRATIONs• 
(JLglm~ (pgtm3) (pg/m~ STANDARDS 

(pg/m~b 

Carbon 1 hour 2,712 2,350 5,062 11,750 
Monoxide 

8 hours 1,436 1,560 2,996 7,800 

Nitrogen 24hours 90c 29 119 147 
Dioxidec 

Annual 9 15 24 74 

Sulfur 3 hours 254 205 459 1,025 
Dioxide 24hours 130 41 171 205 

Annual 18 8 26 41 

Total 24hours 18 30 48 150 
Suspended Annual 2 12 14 60 
Particulates 

PM10 24hours 9 30 39 150 

Annual 1 10 11 50 

Lead 3 months o.7 x w-4 0.30 0.30 1.5 
(calendar 
quarter) 

•No data exists for background values. It was conservatively assumed that background concentrations were 20 percent of the 
corresponding standard. Because there are almost no other combustion sources in and around LANL, the background 
concentrations would be much less than the 20 percent assumed concentrations. 

b New Mexico Ambient Air Quality standards for some of the pollutants are stated in parts per million (ppm). These values were 
converted to micrograms per cubic meter (Jlglm3), with appropriate corrections for temperature and pressure (elevation) following 
New Mexico Dispersion Modeling Guidelines (revised January 1996). 

c New Mexico Air Quality Bureau accepts OLM to more accurately determine N02 concentrations. The 24-hour maximum modeled 
concentration for NOx was 520 Jlg/m3. This concentration, when modeled using OLM, is only 90 Jlg/m3 for N~. 

Note: Ozope Analvsjs: Hourly ozone monitoring data from the BNM monitoring station for 1992 to 1994 were analyzed. The 
1-hour of the fourth-highest values for the years 1992, 1993, and 1994 are 0.070 ppm, 0.066 ppm, and 0.072 ppm, respectively. The 
3-year average of the annual fourth-highest maximum 1-hour concentration is 0.069 ppm. This value is about 58 percent ofthe 1-
hour standard of 0.120 ppm. Therefore, DOE believes that when 8-hour data are analyzed in the future, these would show lower 
values than the new 8-hour standard of0.08 ppm. 
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SOURCE 

TA-3-22-1 

TA-21-357-1 

TA-16--4 

TA-16-5 

TA-16-6 

TA-16-13 

TA-16 
Prototypical 

Misc. 
Prototypical 
BoilerTA-15 

Misc. 
Prototypical 
Boiler TA-18 

Misc. 
Prototypical 
Boiler TA-22 

Misc. 
Prototypical 
Boiler TA-33 

Misc. 
Prototypical 
Boiler TA-35 

Misc. 
Prototypical 
Boiler TA-41 

FUEL 

oil #2 

oil #2 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

nat. gas 

TABLE A.-Peak Load Emission Rates Used for the Combustion Sources Analysis 
(Boilers, Incinerator, and Natural Gas Fired Emergency Generators) 

HEATING 
COEF 

N02EF S02EF PM1 EF UNIT lb/lo3gal. 
VALUE 

CAPACITY (106f~) COER 
lb/1o3gal. 

N02ER 
lb/toJgaL 

S02ER 
lb/l:;lgal. 

PM10 ER 
Btu/gal. (ORib/ (ORib/ (ORib/ 

(OR Btu! 
million Btu/ (ORib/ wsec miUion 

,;sec 
million 

,;sec 
million 

,;sec 

set) 
hr(HP) million 

set) set) scf) 
scf) 

140,000 210 5 0.95 20 3.78 48 9.07 1.00 0.19 

140,000 12 5 0.05 20 0.22 48 0.52 1.00 0.01 

1,050 4.29 0.01854 0.02 O.o1854 0.02 0.0003 0.0003 0.006 0.01 

1,050 6.13 0.01854 O.Q3 0.01854 0.03 0.0003 0.0004 0.006 O.ol 

1,050 7.60 0.01854 O.Q3 0.01854 0.03 0.0003 0.0005 0.006 O.ol 

1,050 5.12 0.01854 0.02 0.01854 0.02 0.0003 0.0004 0.006 O.ol 

1,050 26.53 0.01854 0.12 0.01854 0.12 0.0003 0.0019 0.006 O.o38 

1,050 11.13 21 0.03 100 0.13 0.6 0.001 12 0.02 

1,050 4.18 21 O.Ql 100 0.05 0.6 0.0003 12 0.01 

1,050 6.69 21 0.02 100 0.08 0.6 0.0005 12 O.ol 

1,050 3.00 21 O.Ql 100 0.04 0.6 0.0002 12 0.004 

1,050 37.25 21 0.09 100 0.45 0.6 0.003 12 0.05 

1,050 6.69 21 O.o2 100 0.08 0.6 0.0005 12 O.ol 

TSPEF 
lb/to3gal. 
(ORib/ 
million 

scf) 

2 

2 

TSPER 
,;sec 

0.38 

0.02 

0.01 

O.Ql 

O.Ql 

O.Ql 

0.038 

0.02 

O.Ql 

O.Ql 

0.004 

0.05 

O.Ql 

~ 
::;· 
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::I -._ 



trJ 
~ 
0'1 

SOURCE FUEL 

Misc. nat. gas 
Prototypical 
Boiler TA-46 

Misc. nat. gas 
Prototypical 
Boiler TA-48 

Misc. nat. gas 
Prototypical 
Boiler TA-50 

Misc. nat. gas 
Prototypical 
Boiler TA-52 

Misc. nat. gas 
Prototypical 
Boiler TA-53 

Misc. nat. gas 
Prototypical 
Boiler TA-55 

Misc. nat. gas 
Prototypical 
Boiler TA-58 

TA-3-73-1 nat. gas 

TA-3-73-2 oil #2 

Nat. Gas EG nat. gas 
TA-3 

I Nat. GasEG nat. gas 
TA-16 

Nat. GasEG nat. gas 
TA-35 

TABLE A.-Peak Load Emission Rates Used for the Combustion Sources Analysis 
(Boilers, Incinerator, and Natural Gas Fired Emergency Generators)-Continued 

- ----- ------

HEATING 
COEF 

N02EF S02 EF PM1 EF 
UNIT lb/tolgal. 

VALUE 
CAPACITY (to6a3) COER 

lb/tolgal. 
N02ER 

lb/t03gal. 
S02ER 

lb/l~gal. 
PM10 ER 

Btu/gal. (ORib/ (ORib/ (ORib/ 
(OR Btu! 

mlllion Btu! (ORlb/ g/see 
million 

g/see 
million 

g/see 
million 

g/see 
hr(HP) million 

set) 
set) 

set) set) set) 

1,050 5.47 21 O.oi 100 O.o7 0.6 0.0004 12 O.oi 

1,050 38.89 21 0.10 100 0.47 0.6 0.003 12 0.06 

1,050 15.78 21 0.04 100 0.19 0.6 0.001 12 0.02 

1,050 12.00 21 O.o3 100 0.14 0.6 0.001 12 O.Q2 

1,050 42.49 21 O.ll 100 0.51 0.6 0.003 12 0.06 

1,050 20.10 21 0.05 100 0.24 0.6 0.001 12 0.03 

1,050 11.51 21 O.o3 100 0.14 0.6 0.001 12 0.02 

1,050 10 21 0.025 100 0.12 0.6 0.001 12 0.014 

140,000 10 5 0.05 20 0.18 48 0.43 I O.oi 

1,050 0.15 21 0.0004 100 0.002 0.6 0.00001 12 0.0002 

1,050 0.25 21 0.001 100 0.003 0.6 0.00002 12 0.0004 

1,050 0.20 21 0.001 100 0.002 0.6 0.00001 12 0.0003 

-----

TSPEF 
lb/tolgaL 
(ORib/ 
million 

set) 

2 

-------------

TSPER 
g/see 

O.Ql 

0.06 

0.02 

0.02 

0.06 

0.03 

0.02 

0.014 

0.02 

0.0002 

0.0004 

0.0003 

t;: 
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TABLE A.-Peak Load Emission Rates Used for the Combustion Sources Analysis 
(Boilers, Incinerator, and Natural Gas Fired Emergency Generators)-Continued 

~------ - - -~ ---- --- .. ---- - -- ---- ----···- --- -- - ----

HEATING 
COEF 

N02 EF S02 EF PM1 EF UNIT lb/lolgal. 

- --

VALUE 
CAPACITY (106nl) COER 

lb/lWgal. 
N02 ER 

lb/li)3gal 
S02 ER 

lb/l~gal. 
PM10 ER 

SOURCE FUEL Btu/gal. (ORlb/ (ORlb/ (ORlb/ 
(OR Btu! 

million Btu/ (ORlb/ 'if sec 
million 

wsec 
million wsec million 

scf) 
hr(HP) million 

scf) scf) set) 
scf) 

Nat.GasEG nat. gas 1,050 0.20 21 0.001 100 0.002 0.6 0.00001 12 
TA-50 

Nat. GasEG nat. gas 1,050 0.25 21 0.001 100 0.003 0.6 0.00002 12 
TA-53 

Nat. Gas Water nat. gas 1,050 700 1.60 0.311 5 0.972 0 0.000 0.003 
Pump 

Incinerator waste 0.015 0.007 0.055 

Notes: 
1 TA-16 emission factors in tons!MMSCF for the low NOx boilers were provided by boiler manufacturer (Sellers Engineering Co., Danville, Kentucky, July 199 5). 
2 TA-16 prototypical boiler unit capacity is a total capacity of all TA-16 boilers, except replacement (package) boilers, which were modeled separately. 

wsec 

0.0003 

0.0004 

0.001 

0.007 

3 Miscellaneous prototypical boiler output capacity is a total capacity of boilers at each TA. Unit capacity is obtained from output capacity using the boiler efficiency of 72%. 
4 All miscellaneous boilers and replacement boilers at TA-16 are natural gas ftred (Title V application) (LANL 1995b). 
5 Water pump engine has capacity of 700 hp, emission factors for water pump are in glhp-hr. 
6 According to AP-42 (EPA 1995) particulate matter from the natural gas combustion is less than 1 Jlm in size, so ER(PM10) = ER(TSP). 
7 TSP EF from the fuel oil #2 is the same as in Title V application (LANL 1995b); PM10 EF is obtained from Table 1.3-5 for size-specific EF from industrial boilers (EPA 1995). 
8 Waste oil and solid waste are burned. 8-hour CO and 24-hour 802 concentrations were conservatively estimated with 1-hour (CO) and 3-hours (S02) average emission rates. 
9 The second stacks at steam plants at TA-3 and TA-21 are used for standby or emergency operations only and were not taken into account (LANL 1995b). 
EF =Emission Factor, EG =Emergency Generators, ER =Emission Rate, HP =horse power, SCF =standard cubic foot, TSP =Total Suspended Particulates 

- - -

TSPEF 
lb/lolgal. 
(ORlb/ 
million 

scf) 

--

TSPER 
wsec 

0.0003 

0.0004 

0.001 

0.007 I 

~ 
~· 
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SOURCEa,b FUEL 

Diesel EG diesel 
TA-3 

Diesel EG diesel 
TA-3• 

Diesel EG diesel 
TA-8 

Diesel EG diesel 
TA-15 

Diesel EG diesel 
TA-16 

Diesel EG diesel 
TA-18 

Diesel EG diesel 
TA-21• 

Diesel EG diesel 
TA-21 

Diesel EG diesel 
TA-33 

Diesel EG diesel 
TA-35 

Diesel EG diesel 
TA-41 

Diesel EG diesel 
TA-43 

1 Diesel EG diesel 
TA-46 

Diesel EG diesel 
TA-50• 

TABLE B.-Peak Load Emission Rates Used for the Combustion Sources Analysis 
(Diesel and Gasoline Fired Emergency Generators)d 

--~- -------- ------------------------

HEATING PM10 Ere TSPEF 
VALUE DESIGN 

COEF COER N02EF N02ER S02EF S02 ER 
glkw-hr 

PM10 ER 
w'kw-hr 

Btu/gal. CAPACITY (ORlb/ (ORlb/ 
(OR Btu/ kw 

glkw-hr w'sec glkw-hr w'sec glkw-hr w'sec 
mllllon 

w'sec 
million 

set) Btu) Btu) 

137,000 1344.97 4.06 1.52 18.8 7.02 1.25 0.47 1.34 0.50 2.68 

137,000 1100 3.2 0.98 14 4.28 0.00 0.0573 0.027 0.0697 

137,000 59.66 4.06 0.07 18.8 0.31 1.25 0.02 1.34 0.02 2.68 

137,000 19.39 4.06 0.02 18.8 0.10 1.25 0.01 1.34 0.01 2.68 

137,000 250 4.06 0.28 18.8 1.31 1.25 0.09 1.34 0.09 2.68 

137,000 286.93 4.06 0.32 18.8 1.50 1.25 0.10 1.34 0.11 2.68 

137,000 750 3.2 0.67 14 2.92 0.00 0.0573 O.ot8 0.0697 

137,000 140.19 4.06 0.16 18.8 0.73 1.25 0.05 1.34 0.05 2.68 

137,000 59.66 4.06 O.o7 18.8 0.31 125 0.02 1.34 0.02 2.68 

137,000 79.79 4.06 0.09 18.8 0.42 1.25 O.o3 1.34 O.o3 2.68 

137,000 150 4.06 0.17 18.8 0.78 1.25 0.05 1.34 0.06 2.68 

137,000 150 4.06 0.17 18.8 0.78 1.25 0.05 1.34 0.06 2.68 

137,000 300 4.06 0.34 18.8 1.57 1.25 0.10 1.34 0.11 2.68 

137,000 1,700 3.2 1.51 14 6.61 0.00 0.0573 0.042 0.0697 

TSPER 
wsec 

1.00 

0.033 

0.04 

O.ot 

0.19 

0.21 

0.022 

0.10 

0.04 

0.06 

0.11 

0.11 

0.22 

0.051 

t 
~ 

~ 
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SOURCE8 •b 

Diesel EG 
TA-53 

Diesel EG 
TA-55* 

Diesel EG 
TA-55 

DieseiEG 
TA-59 

DieselEG 
TA--61 

DieseiEG 

· TA--64 

DieseiEG 
6th Str. 

Diesel EG 
Rover 

GasolineEG 
TA-3 

GasolineEG 
TA-8 

GasolineEG 
TA-15 

GasolineEG 
TA-16 

GasolineEG 
TA-21 

GasolineEG 
TA-39 

FUEL 

diesel 

diesel 

diesel 

diesel 

diesel 

diesel 

diesel 

diesel 

gasoline 

gasoline 

gasoline 

gasoline 

gasoline 

gasoline 

TABLE B.-Peak Load Emission Rates Used for the Combustion Sources Analysis 
(Diesel and Gasoline Fired Emergency Generators)d-Continued 

HEATING PM10 EFc 
VALUE DESIGN 

COEF COER N02EF N02ER S02EF S02ER 
Wkw-hr PM10 ER 

Btu/gal. CAPACITY (ORib/ 
(OR Btu! kw 

glkw-hr gtsec Wkw-hr gtsec gtkw-hr gtsec 
million 

gtsec 

scf) Btu) 

137,000 59.66 4.06 0.07 18.8 0.31 1.25 O.D2 1.34 0.02 

137,000 600 3.2 0.53 14 2.33 0.00 0.0573 0.015 

137,000 200 4.06 0.23 18.8 1.04 1.25 0.07 1.34 0.07 

137,000 238.62 4.06 0.27 18.8 1.25 1.25 0.08 1.34 0.09 

137,000 35.05 4.06 0.04 18.8 0.18 1.25 0.01 1.34 O.Dl 

137,000 264.91 4.06 0.30 18.8 1.38 1.25 0.09 1.34 0.10 

137,000 300 4.06 0.34 18.8 1.57 1.25 0.10 1.34 0.11 

137,000 80.54 4.06 0.09 18.8 0.42 1.25 0.03 1.34 0.03 

130,000 181.95 267 13.49 6.92 0.35 0.359 0.02 0.439 0.02 

130,000 46.98 267 3.48 6.92 0.09 0.359 0.005 0.439 O.Dl 

130,000 0.75 267 0.06 6.92 0.001 0.359 0.0001 0.439 0.0001 

130,000 10.44 267 0.77 6.92 0.02 0.359 0.001 0.439 0.001 

130,000 10.44 267 0.77 6.92 0.02 0.359 0.001 0.439 0.001 

130,000 2.24 267 0.17 6.92 0.004 0.359 0.0002 0.439 0.0003 

TSPEF 
gtkw-hr 
(ORlb/ 
million 

Btu) 

2.68 

0.0697 

2.68 

2.68 

2.68 

2.68 

2.68 

2.68 

0.878 

0.878 

0.878 

0.878 

0.878 

0.878 

TSPER 
gtsec 

0.04 

O.Dl8 

0.15 

0.18 

0.03 

0.20 

0.22 

0.06 

0.04 

0.01 

0.0002 

0.003 

0.003 

0.0005 

::to. 
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SOURCEa,b FUEL 

GasolineEG gasoline 
TA-46 

GasolineEG gasoline 
TA-49 

GasolineEG gasoline 
TA-50 

GasolineEG gasoline 
TA-53 

GasolineEG gasoline 
TA-54 

GasolineEG gasoline 
TA-55 

GasolineEG gasoline 
TA-59 

GasolineEG gasoline 
TA-63 

GasolineEG gasoline 
TA-64 

Notes: 

TABLE B.-Peak Load Emission Rates Used for the Combustion Sources Analysis 
(Diesel and Gasoline Fired Emergency Generators)d-Continued 

HEATING PM10 Ere 
VALUE DESIGN 

COEF COER N02EF N02 ER S01EF S01ER 
glkw-hr 

PM10 ER 
Btu/gal. CAPACITY (ORib/ 

(OR Btu/ kw 
glkw-hr fdsec fdkw·hr ,Ysec fdkw-hr fdsec mUHon fdsec 

set) Btu) 

130,000 8.95 267 0.66 6.92 0.02 0.359 0.001 0.439 0.001 

130,000 5.97 267 0.44 6.92 0.01 0.359 0.001 0.439 0.001 

130,000 32.07 267 2.38 6.92 0.06 0.359 0.003 0.439 0.004 

130,000 49.96 267 3.71 6.92 0.10 0.359 0.005 0.439 0.01 

130,000 27.59 267 2.05 6.92 0.05 0.359 0.003 0.439 0.003 

130,000 3.73 267 0.28 6.92 0.01 0.359 0.0004 0.439 0.0005 

130,000 11.19 267 0.83 6.92 0.02 0.359 0.001 0.439 0.001 

130,000 21.63 267 1.60 6.92 0.04 0.359 0.002 0.439 0.003 

130,000 26.10 267 1.94 6.92 0.05 0.359 0.003 0.439 0.003 

8 All emergency generators design capacities at a particular TA are total capacity of all of the same fuel ftred generators. 

TSPEF 
fdkw-hr TSPER 
(ORib/ 
million 

,Ysec 

Btu) 

0.878 0.002 

0.878 0.001 

0.878 0.008 

0.878 0.01 

0.878 0.007 

0.878 0.0009 

0.878 0.003 

0.878 0.005 

0.878 0.006 

b Emission factors for the diesel ftred generators differ depending on the size of the generator; industrial generators are those with capacity up to 457 kW (600 hp) generators above this limit are considered 
large stationary diesel engines (in the table they are marked with an asterisk). If industrial generators are in the same TA as smaller generators, ER for industrial generators are presented separately. 

c Particulate emissions for gasoline fueled generators and small industrial generators in size distribution were not available. It was assumed that ER(fSP) = 2 x ER(PM10). 

d Insignificant sources like small movable generators or TA-57 emergency generators were not included in this analysis. Emissions from Rover Street PA40 generator and 6th Street Cummins generator were 
added to the TA-3 diesel generator emissions. 
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SOURCEd FUEL 

TA-3-22-1 nat. gas 

TA-21-357-1 nat. gas 

TA-16-4 nat. gas 

TA-16-5 nat. gas 

TA-16-6 nat. gas 

TA-16-13 nat. gas 

TA-16 nat. gas 
Prototypical 

Misc. nat. gas 
Prototypical 
Boiler TA-15 

Misc. nat. gas 
Prototypical 
Boiler TA-18 

Misc. nat. gas 
Prototypical 
Boiler TA-22 

Misc. nat. gas 
Prototypical 
Boiler TA-33 

Misc. nat. gas 
I Prototypical 
, Boiler TA-35 
I • 
'Misc. nat. gas 
1 Prototypical 

Boiler TA-41 

Misc. nat. gas 
Prototypical 
Boiler TA-46 

to 
~ -

TABLE C.-Annual Average Emission Rates Used for the Combustion Source Analysis 

FUEL COEF N02 EFib/ S02 EF PM10 EFI 

USAGE IbllWgaL CO ERe tolgaL N02 ER Ibttolgat S02ERc Ib/lWgaL PM10 ER 
(million ef/yr) (ORlb/ g/see (ORlb/ g/see (ORib/ g/sec (ORib/ g/see 
(OR gal./yr) million set) million set) miUionset) million set) 

1,500 40 0.86 163 3.52 0.6 O.ot 5 0.11 

82 35 0.04 140 0.17 0.6 0.001 5 O.ot 

45.56 0.01854 0.02 0.01854 0.02 0.0003 0.0004 0.006 O.ot 

65.13 0.01854 0.03 0.01854 0.03 0.0003 0.001 0.006 O.ot 

80.8 0.01854 0.04 0.01854 0.04 0.0003 0.001 0.006 O.ot 

54.46 0.01854 0.03 0.01854 0.03 0.0003 0.0005 0.006 O.ot 

294.23 0.01854 0.16 0.01854 0.16 0.0003 0.003 0.006 0.05 

40.9 21 O.ot 100 0.06 0.6 0.0004 12 O.ot 

15.88 21 0.005 100 0.02 0.6 0.0001 12 0.003 

25.4 21 0.01 100 0.04 0.6 0.0002 12 0.004 

11.38 21 0.003 100 0.02 0.6 0.0001 12 0.002 

116.94 21 0.04 100 0.17 0.6 0.001 12 0.02 

19.02 21 0.01 100 0.03 0.6 0.0002 12 0.003 

15.55 21 0.005 100 0.02 0.6 0.0001 12 0.003 

TSPEFb 
Ibttolgai. 
(ORib/ 

million set) 

5 

5 

0.006 

0.006 

0.006 

0.006 

0.006 

12 

12 

12 

12 

12 

12 

12 

TSPER 
g/see 

0.11 

O.ot 

O.ot 

O.ot 

0.01 

O.oi 

0.05 

0.01 

0.003 

0.004 

0.002 

0.02 

0.003 

0.003 

~ 
:;· 
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i 
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TABLE C.-Annual Average Emission Rates Used for the Combustion Source Analysis-Continued 

~~-~------------------- ---- ---- --------·· ------------------- --- - - -

FUEL COEF N02 EFlb/ S02 EF PM10 EF• 

SOURCEd FUEL 
USAGE lbllolgaL CO ERe tolgaL N02 ER lb/lolgal. S02 ERe lbtlolgaL PM10 ER 

(million cf/yr) (ORib/ g/sec (ORib/ wsec (ORlb/ g/sec (ORlb/ g/sec 
(OR gal./yr) mlllionscf) million scf) million set) million scf) 

Misc. nat. gas 103.44 21 0.03 100 0.15 0.6 0.001 12 0.02 
Prototypical 
BoilerTA-48 

Misc. nat. gas 21.56 21 0.01 100 0.03 0.6 0.0002 12 0.004 
Prototypical 
Boiler TA-50 

Misc. nat. gas 28.69 21 O.Dl 100 0.04 0.6 0.0002 12 0.005 
Prototypical 
Boiler TA-52 

Misc. nat. gas 95.68 21 0.03 100 0.14 0.6 0.001 12 0.02 
Prototypical 
Boiler TA-53 

Misc. nat. gas 48.28 21 0.01 100 0.07 0.6 0.0004 12 0.01 
Prototypical 
Boiler TA-55 

Misc. nat. gas 28.05 21 O.Dl 100 0.04 0.6 0.0002 12 0.005 
Prototypical 
Boiler TA-58 

TA-3-73-1 nat. gas 13.6 21 0.004 100 0.02 0.6 0.0001 12 0.002 

TA-3-73-2 oil #2 7,000 5 0.001 20 0.002 48 0.005 2 0.0002 

Nat. Gas Water nat. gas 700 1.6 0.31 5 0.97 0 0.00 0.003 0.001 
Pump 

I Incinerator waste 0.00002 0.0002 0.0002 0.0002 

Notes: 
8 According to AP-42 (EPA 1995), particulate matter from the natural gas combustion is less than lllffi in size, so ER(PM10) = ER(TSP). 
b TSP EF from the fuel oil #2 is the same as in Title V application; PM10 EF is obtained from Table 1.3-5 for size-specific EF from industrial boilers (EPA 1995). 
c Waste oil and solid waste was burned. 8-hour CO and 24-hour S02 concentrations were conservatively estimated using !-hour (CO) and 3-hours (S02) emission rates. 
d In the first column, a miscellaneous prototypical boiler is a boiler that sums up emissions from all boilers at this TA. 

-

TSPEFb 
lb/lolgal. 
(ORlb/ 

million scf) 

12 

12 

12 

12 

12 

12 

12 

2 

0.003 

- --·· --

TSPER 
wsec 

0.02 

0.004 

0.005 

0.02 

O.Dl 

0.005 

0.002 

0.0002 

0.001 

0.0002 
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Air Quality-Attachment 2 

ATTACHMENT 2 
10XIC CHEMICALS CONSIDERED FOR THE ANALYSIS 
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LANLSWEIS 

Toxic Chemicals Considered for the 
Analysis 

NO. TOXIC AIR POLLUTANTS 

NONCARCINOGENIC POLLUTANTS 

1 1, 1-Dichloroethane 

2 1, 1 ,2-Trichloro-1 ,2,2-Trifluoroethane 

3 1, 1-Dichloro-Nitroethane 

4 1,4-Dioxane 

5 1,1, 1-Trichloroethane 

6 1 ,2,4-Trimethylbenzene 

7 1 ,2-Dichloroethy lene 

8 1,3,5-Trimethylbenzene 

9 1-Chloro-1-Nitropropane 

10 1-Nitropropane 

11 2,4,6-Trinitrotoluene (TNT) 

12 2-Aminopyridine 

13 2-Butoxyethanol 

14 2-Butoxyethanol Acetate 

15 2-Diethylaminoethanol 

16 2-Ethoxyethanol (EGEE) 

17 2-Ethoxyethyl Acetate (EGEEA) 

18 2-Hydroxypropyl Acrilate 

19 2-Methoxyethanol (EGME) 

20 2-Methoxyethyl Acetate 

21 2-Methyl-Cyclopent. Mang. Tricarbonyl 

22 4-Methoxyphenol 

23 a-Methyl Styrene 

24 Acetic Acid 

25 Acetic Anhydride 

26 Acetone 

27 Acetonitrile 

28 Acetophenone 

29 Acetylene 

30 Acetylene Tetrabromide 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

31 Acrolein 

32 Acrylic Acid 

33 Adiponitrile 

34 Ally 1 Alcohol 

35 Allyl Glycidyl Ether (AGE) 

36 Aluminum, Metal Dust, as Al 

37 Aluminum Alkyls not otherwise classified 

38 Aluminum Pyro Powders, as Al 

39 Aluminum, Welding Fumes, as Al 

40 Amitrole 

41 Ammonia 

42 Ammonium Chloride (Fume) 

43 Aniline and Homologues 

44 Anisidine (o-, p-isomers) 

45 Antimony and Compounds, as Sb 

46 Arsine 

47 Asphalt (Petroleum) Fumes 

48 Benzenethiol 

49 Benzoyl Peroxide 

so Biphenyl 

51 Bismuth Telluride 

52 Boron Oxide 

53 Boron Trifluoride 

54 Bromine 

55 Bromine Pentafluoride 

56 Bromoform 

57 Butyl Mercaptan 

58 Carbon Black 

59 Carbon Disulfide 

60 Carbon Tetrabromide 

61 Catechol 

62 Cesium Hydroxide 



Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

63 Chlorinated Camphene 

64 Chlorine 

65 Chlorine Trifluoride 

66 Chloroacetaldehyde 

67 Chloroacetyl Chloride 

68 Chlorobenzene 

69 Chlorodifluoromethane 

70 Chromium III comp., as Cr 

71 Cobalt Carbonyl, as Co 

72 Cobalt Hydrocarbonyl, as Co 

73 Cobalt, el. & inorg. comp., as Co 

74 Copper, Dusts & Mists, as Cu 

75 Copper, Fume, as Cu 

76 Cresol (all isomers) 

77 Crotonaldehyde 

78 Cumene 

79 Cyanamide 

80 Cyanogen 

81 Cyanogen Chloride 

82 Cyclohexane 

83 Cyclohexanol 

84 Cyclohexanone 

85 Cyclohexene 

86 Cyclohexy lamine 

87 Cyclopentadiene 

88 Cyclopentane 

89 Decaborane 

90 Di-sec, Octyl Phthalate 

91 Diacetone Alcohol 

92 Diazinon 

93 Diazomethane 

94 Dibutyl Phosphate 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

95 Dibuty I Phthalate 

96 Dichlorodi:fluoromethane 

97 Dichlorofluoromethane 

98 Dichlorovos 

99 Dicyclopentadiene 

100 Dicyclopentadieny l Iron 

101 Diethyl Ketone 

102 Diethyl Phthalate 

103 Diethylamine 

104 Diethylene Triamine 

105 Diisopropxy lamine 

106 Dimethoxymethane 

107 Dimethyl Amine 

108 Dimethyl Phthalate 

109 Dimethyl Sulfate 

110 Dinitro-o-Cresol 

111 Dinitrobenzene (all isomers) 

112 Dinitrotoluene 

113 Diphenylamine 

114 Dipropyl Ketone 

115 Diprop. Glycol Methyl Ether 

116 Divinyl Benzene 

117 Endrin 

118 Enflurane 

119 Ethanol 

120 Ethanolamine 

121 Ethion 

122 Ethyl Acetate 

123 Ethy 1 Benzene 

124 Ethy 1 Bromide 

125 Ethyl Chloride 

126 Ethyl Ether 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

127 Ethyl Formate 

128 Ethyl Mercaptan 

129 Ethylamine 

130 Ethylene Chlorohydrin 

131 Ethylene Diamine 

132 Fibrous Glass Dust 

133 Fluorides, as F 

134 Fluorine 

135 Formamide 

136 Formic Acid 

137 Fwfural 

138 Furfuryl Alcohol 

139 Gasoline 

140 Germanium Tetrahydride 

141 Glutaraldehyde 

142 Hafnium 

143 Hexafluoroacetone 

144 Hexamethylene Diisocyanate 

145 Hexane (other isomers)* 

146 Hexylene Glycol 

147 Hydrogen Bromide 

148 Hydrogen Chloride 

149 Hydrogen Cyanide 

ISO Hydrogen Fluoride, as F 

151 Hydrogen Peroxide 

152 Hydrogen Sulfide 

153 Hydroquinone 

154 Indene 

155 Indium & compounds, as In 

156 Iodine 

157 Iodoform 

158 Iron Oxide Fume, as Fe 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

159 Iron Pentacarbonyl, as Fe 

160 Iso-Amyl Acetate 

161 Iso-Amyl Alcohol 

162 !so butane 

163 Isobutyl Acetate 

164 Isobutyl Alcohol 

165 Isobutyronitrile 

166 Isooctyl Alcohol 

167 Isophorone 

168 lsophorone Diisocyanate 

169 lsopropoxyethanol 

170 Isopropyl Acetate 

171 Isopropy 1 Alcohol 

172 Isopropyl Ether 

173 Isopropylamine 

174 Kerosene 

175 Lead, el. & inorg. compounds, as Pb 

176 Lithium Hydride 

177 m-Cresol 

178 m-Phenylenediamine 

179 m-Toluidine 

180 Magnesium Oxide Fume 

181 Maleic Anhydride 

182 Malononitrile 

183 Manganese Comp., as Mn 

184 Manganese as Mn Fume 

185 Mercury (in. forms, incl. m.Hg) 

186 Mercury Alkyl Compounds 

187 Mercury Aryl Compounds 

188 Methacry lie Acid 

189 Methoxychlor 

190 Methyl2-Cyanoacrylate 



Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

191 Methyl Acetate 

192 Methyl Acetylene 

193 Methyl Acrylate 

194 Methyl Alcohol 

195 Methyl Cyclohexane 

196 Methyl Ethyl Ketone (MEK) 

197 Methyl Formate 

198 Methyl Hydrazine 

199 Methyl Iodide 

200 Methyl Isobutyl Carbinol 

201 Methyl Isobutyl Ketone 

202 Methyl Isocyanate 

203 Methyl Mercaptan 

204 Methyl Methacrylate 

205 Methyl n-Amyl Ketone 

206 Methyl n-Butyl Ketone 

207 Methyl Propyl Ketone 

208 Methy 1 Silicate 

209 Methy lacry lonitrile 

210 Methylamine 

211 Methylene Bisphenyl Isocyanate 

212 Molybdenum as Mo Insol. Comp. 

213 Molybdenum as Mo Sol. Comp. 

214 Morpho line 

215 n,n-Dimethy1 Acetamide 

216 n,n-Dimethylaniline 

217 n,n-Dimethylformamide 

218 n-Amyl Acetate 

219 n-Butyl Acetate 

220 n-Butyl Acrylate 

221 n-Butyl Alcohol 

222 n-Butyl Glycidyl Ether (BGE) 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXICAIRPOLLUTANTS 

223 n-Butylamine 

224 n-Heptane 

225 n-Hexane 

226 n-Methy1aniline 

227 n-Propyl Acetate 

228 Naphtalene 

229 Nickel Carbonyl, as Ni 

230 Nickel Sol. & In. Comp., as Ni 

231 Nicotine 

232 Nitric Acid 

233 Nitric Oxide 

234 Nitrobenzene 

235 Nitroethane 

236 Nitromethane 

237 Nitrotoluene 

238 Nitrous Oxide 

239 Nonane 

240 o-Chlorostyrene 

241 o-Chlorotoluene 

242 o-Dichlorobenzene 

243 o-Methylcyclohexanone 

244 o-Phenylenediamine 

245 o-Toluidine 

246 Octane 

247 Oil Mist, Mineral 

248 Osmium Tetroxide, as Os 

249 Oxalic Acid 

250 p-Nitroaniline 

251 p-Nitrochlorobenzene 

252 p-Phenylenediamine 

253 p-Toluidine 

254 Paraffin Wax Fume 
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Toxic Chemicals Considered for the 
Ana~sis-Continued 

NO. TOXIC AIR POLLUTANTS 

255 Paraquat Dichloride 

256 Paraquat Respirable Sizes 

257 Particulate Matter, Resp. Dust 

258 Pentachlorophenol 

259 Pentaerythritol 

260 Pentane (all isomers) 

261 Perchloromethyl Mercaptan 

262 Phenol 

263 Phenothiazine 

264 Phenylhydrazine 

265 Phenylphosphine 

266 Phosgene 

267 Phosphoric Acid 

268 Phosphorus 

269 Phosphorus Oxychloride 

270 Phosphorus Pentachloride 

271 Phosphorus Trichloride 

272 Picric Acid 

273 Platinum Metal 

274 Potassium Hydroxide 

275 Propane 

276 Propargyl Alcohol 

277 Propionic Acid 

278 Propionitrile 

239 Propyl Alcohol 

280 Propylene Glycol Monomethyl Ether 

281 Pyridine 

282 Rhodium Metal 

283 sec-Butyl Acetate 

284 sec-Butyl Alcohol 

285 Selenium Compounds, as Se 

286 Silica, Cristobalite 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

287 Silica, Quartz 

288 Tridymite, Respirable Dust 

289 Silica, Fused (respirable) 

290 Silicon Tetrahydride 

291 Silver (met. dust & sol. comp., as Ag) 

292 Stoddard Solvent 

293 Sulfur Hexafluoride 

294 Sulfuric Acid 

295 Sulfuryl Fluoride 

296 Tantalum Metal 

297 Tellurium & Compounds, as Te 

298 Terphenyls 

299 tert-Butyl Alcohol 

300 Tetraethyl Lead 

301 Tetrahydrofuran 

302 Tetranitromethane 

303 Tetrasodium Pyrophosphate 

304 Thioglycolic Acid 

305 Thionyl Chloride 

306 Tin, metal 

307 Tin Organic Compounds, as Sn 

308 Tin Oxide & Inorg. Comp., as Sn 

309 Toluene 

310 Toluene-2,4-diisocyanate (TDI) 

311 Tributyl Phosphate 

312 Trichloroacetic Acid 

313 Triethylamine 

314 TrimethylBenzene 

315 Trimethyl Phosphite 

316 Trimethylamine 

317 Triphenylamine 

318 Triphenylphosphate 



Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

319 Tungsten as W insoluble Compounds 

320 Turpentine 

321 Uranium (nat.) Sol. & Unsol. Comp. as U 

322 Vanadium, Respirable Dust & Fume 

323 Vmyl Acetate 

324 Vmyl Toluene 

325 Vmy lidene Fluoride 

326 VM & P Naphtha 

327 Welding Fumes not otheiWise listed 

328 Wood Dust (certain hard woods ) 

329 Xylene (o-, m-, p-Isomers) 

330 Yttrium 

331 Zinc Chloride Fume 

332 Zinc Oxide Fume 

333 Zinc Chromate, as Cr 

334 Zirconium Compounds, as Zr 

CARCINOGENIC POLLUTANTS 

335 Acetaldehyde 

336 Acrylamide 

337 Aery lonitrile 

338 Allyl Chloride 

339 Aldrin 

340 Arsenic, el. & inorg., exc. Arsine, as As 

341 Asbestos 

342 Benzene 

343 Benzidine 

344 Benzo( a)pyrene 

345 Benzyl Chloride 

346 Beryllium 

347 Bis(Chloromethy l)Ether (BCME) 

348 1,3-Butadiene 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

349 Cadmium, el. & compounds, as Cd 

350 Carbon Tetrachloride 

351 Chloroform 

352 Chlordane 

353 Chromium VI 

354 Diethanolamine 

355 3,3-Dichlorobenzidine 

356 Epichlorohydrin 

357 Ethyl Acrylate 

358 Ethylene Dibromide 

359 Ethylene Dichloride 

360 Ethylene Oxide 

361 Formaldehyde 

362 Hexachlorobenzene 

363 Hexachlorobutadiene 

364 Hexachloroethane 

365 Hydrazine 

366 Lindane 

367 Methyl Chloride 

368 Methylene Chloride 

369 Nickel, metal (dust) 

370 Polychlorinated Biphenyl (PCB) 

371 Propylene Dichloride 

372 Propylene Oxide 

373 Styrene 

374 Tetrachlorethy lene 

375 Trichloroethylene 

376 Vmy 1 Chloride 

377 1, 1-Dichloethylene 

378 1, 1 ,2,2-Tetrachloroethane 

379 1, 1, 1 ,2-Tetrachloroethane 
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Toxic Chemicals Considered for the 
Analysis-Continued 

NO. TOXIC AIR POLLUTANTS 

380 1, 1 ,2-Trichloroethane 

381 1 ,2-Dibromo-3-Chloropropane 

382 2-Nitropropane 
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ATTACHMENT 3 
SET OF SENSITIVE RECEPTORS FOR 

NONRADIOLOGICAL AIR QUALITY ANALYSIS 
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Set of Sensitive Receptors for Nonradiological 
Air Quality Analysis 

RECEPTOR RECEPTOR NAME 
ID 

1 Entrance Park 

2 A.ilport 

3 East Park 

4 Sombrillo Facility 

5 Canyon School Park 

6 Canyon Elementary School 

7 Furr's Supermarket 

8 Canyon Road Park 

9 Pine Street Play lot 

10 YMCA 

11 Post Office 

12 Community Shopping Center 

13 Community Center Park 

14 Masonic Temple 

15 Unitarian Fellowship Church and 
Sage Montessori School 

16 Church of Latter Day Saints 

17 Fuller Lodge and Park 

18 Ashley Pond 

19 Mesa Public Library 

20 Senior Center 

21 United Church of Los Alamos and 
Canyoncito Montessori School 

22 Jewish Center 

23 Orange Street Play lot 

24 Larry Walkup Aquatic Center 

25 Immaculate Heart of Mary Catholic 
Church 

26 Los Alamos High School 

27 Episcopal Church 

28 Los Alamos Medical Center 

29 Methodist Church and ARK Day care 
Center 

30 Sullivan Field 

31 Mesa Complex 

32 Ed's Food Market 

33 Western Area Park 
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Set of Sensitive Receptors for Nonradiological 
Air Quality Anazysis-Continued 

RECEPTOR 
RECEPTOR NAME 

ID 

34 Ridgeway Playlot 

35 Pueblo Complex 

36 37th Street Play lot 

37 Aspen Elementary School 

38 Walnut Street Play lot 

39 Urban Park 

40 Mountain School 

41 Church of Christ 

42 Fantasy Playlot 

43 Golf Course 

44 Guaje Pines Cemetery 

45 Park 

46 Picnic Area 

47 Los Alamos Middle School 

48 North Mesa Picnic Grounds 

49 Rodeo Arena 

so Play lot 

51 Barranca School 

52 Barranca Mesa Park 

53 Park 

54 Overlook Park 

55 Chamisa Elementary School 

56 Mountain Meadow Play lot 

57 Teddy Bear Junction 

58 WR Shopping Center 

59 PifionPark 

60 Pifion Elementary School 

61 Grand Canyon Park 

62 Jeffrey Playlot 

63 Rover Park 

64 Sage Montessori School 

65 Park 

66 Park 

67 Community Club 

68 Park 

69 Park 

70 Park 



Set of Sensitive Receptors for Nonradiological 
Air Quality Analysis-Continued 

RECEPTOR 
RECEPTOR NAME 

ID 

71 First Baptist Church and Busy Bee 
Daycare and Playschool 

72 Little Forest Daycare 

73 North Mesa Ballfields 

74 36th Street Tennis Courts 

75 Covenant Christian School 

76 Hilltop Christian Academy 

77 Los Alamos Sportman's Club 

78 Royal Crest RV and Mobile Home 
Park 

79 Camp May 

80 Pajarito Ski Area 

81 LosAlamosReservorr 

82 Duchess Castle Ruins 

83 Tsankawi Ruins 

84 Mortandad Cave 

85 Otowi Ruins 

86 Puye Cliffs 

87 Two-Mile Mesa Trail 

88 LANL Fitness Trail 

89 Cuba 

90 Jemez Springs 

91 Coyote 

92 Abiquiu 

93 Chimayo 

94 San Ysidro 

95 Bernalillo 

96 Corrales 

97 Cedar Crest 

98 Golden 

99 Madrid 

100 Lamy 

101 Village of Agua Fria 

102 Santa Fe 

103 Tesuque 

104 Espanola 

105 Santa Cruz 
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Set of Sensitive Receptors for Nonradiological 
Air Quality Ana{ysis-Continued 

RECEPTOR 
RECEPTOR NAME 

ID 

106 ElRancho 

107 Jaconita 

108 Pojoaque 

109 Nambe 

110 Cuyamungue 

111 Eldorado 

112 Gallina 

113 Alcalde 

114 Ojo Caliente 

115 Dixon 

116 Taos 

117 Picuris Pueblo 

118 Nambe Pueblo 

119 Tesuque Pueblo 

120 Santa Clara Pueblo 

121 San Juan Pueblo 

122 San Ildefonso Pueblo 

123 Cochiti Pueblo 

124 San Felipe Pueblo 

125 Santa Ana Pueblo 

126 Jemez Pueblo 

127 Jemez Pueblo 

128 Jemez Pueblo 

129 Sandia Pueblo 

130 Taos Pueblo 

131 Jicarilla Apache Indian Reservation 

132 Acoma Pueblo 

133 Isleta Pueblo 

134 Mescalero Apaches 

135 Abiquiu Lake 

136 Cochiti Lake 

137 Fenton Lake 

138 Las Cumbres Learning Services 

139 ZiaPueblo 

140 ZiaPueblo 

141 ZiaPueblo 

142 Bandelier National Monument 
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Set of Sensitive Receptors for Nonradiological 
Air Quality Analysis-Continued 

RECEPTOR RECEPTOR NAME 
ID 

143 Santo Domingo Pueblo 

144 Crownpoint Navajo Indian 
Reservation 

145 Taos Pueblo 

146 Taos Pueblo 

147 Trail on North Side of White Rock 

148 White Rock Canyon Rim Trail 

149 Red Dot Trail 

150 Trail on West Side ofPajarito Acres 

151 Trail on East Side of LANL 

152 Trail on East Side of LANL 

153 Fey Trail 

154 Trail West of Frey Trail 

155 Lower Frijoles Canyon Trail 

156 Trail on North Side of Bandelier 
National~onument 

157 North Side of Bandelier National 
~onument 

158 Burnt ~esa Trail 

159 Burnt ~esa Trail 

160 Trail South of Burnt ~esa Trail 

161 Burnt ~esa Trail 

162 Burnt Mesa Trail 

163 Burnt ~esa Trail 

164 Upper Frijoles Crossing Trail 

165 Water Canyon Trail281 

166 Canyon de Valle Trail 

167 Trail South of Pajarito Canyon 
Trail280 

168 Nature Loop 

169 Pueblo Canyon Trail 

170 Pueblo Canyon Trail 

171 Pueblo Canyon Trail 

172 Pueblo Canyon Trail 

173 Pueblo Canyon Trail 

174 Pueblo Canyon Trail 

175 Elevated Receptors at TA-43 

176 Elevated Receptors at TA-43 
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Set of Sensitive Receptors for Nonradiological 
Air Quality Analysis-Continued 

RECEPTOR 
RECEPTOR NAME m 

177 Elevated Receptors at TA-43 

178 Elevated Receptors at TA-43 

179 Elevated Receptors at TA-43 

180 Elevated Receptors at TA-43 
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ATTACHMENT 4 
DISPERSION MODELING METHODOLOGY USED TO 

DEVELOP SCREENING LEVEL EMISSION VALUES 

Dispersion Modeling Analysis 

The EPA's Industrial Source Complex Air Quality Dispersion Model OSC-3) was used for the 
dispersion analyses conducted for this study. The ISC-3 model, which applies a steady-state Gaussian 
plume equation for a continuous source, is a validated model that is often used to estimate air quality 
impacts from existing and proposed sources of air pollutants. The ISC-3's short-term algorithm was 
used to estimate 8-hour and annual concentrations at each of the receptor locations. Flat terrain was 
assumed. An emission rate of 1 gram per second was used to establish the relationship between 
emission rate and concentration at the maximum receptor location for each TA. 

The regulatory default options that were used include: 

• Rural dispersion algorithm 
• Final plume rise 
• Stack-tip downwash 
• Building downwash 
• Buoyancy-induced dispersion 
• Default wind speed and vertical temperature profiles 
• Terrain receptors, equal to and below the height of the lowest stack 

The land use within or near Los Alamos (using the EPA-recommended Auer' s technique [ Auer 1978]) 
was considered to be rural. As such, the Pasquill-Gifford rural dispersion coefficients were used for 
all dispersion analyses. 

Five years of Los Alamos meteorological on-site observations for years 1991 through 1995 were used 
in dispersion analysis for nonradiological air emissions. These 5 years of data were obtained by using 
the EPA PC RAMMET program, with surface observations and morning and afternoon mixing heights 
data as inputs. The surface observations were collected at the TA-6 meteorological tower at LANL. 
Mixing heights were estimated based on the Albuquerque upper air observations and Santa Fe surface 
data. 

Because theTA stacks and nearby buildings may be subject to building downwash (i.e., stack heights 
may be less than good-engineering practice [GEP] stack heights), the controlling prototypical building 
dimensions were entered as input into the dispersion analysis. Trinity Consultants' Breeze Air™ 
(TCI 1996) BPIP (Building Profile Input Program [EPA 1993a]) computer software were used to 
determine direction-specific building dimensions (height, projected width, and GEP stack height). 

Because there are no other significant sources of toxic air pollutants near LANL facilities, background 
air toxin levels were assumed to be zero. 
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The ISC-3-estimated maximum 8-hour and annual pollutant concentrations associated with LANL 
TAs, for a test case of 1 gram per second, using 1991 through 1995 meteorological data, are provided 
in Table A of this attachment. 
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TABLE A.-The ISC-3 Estimated 8-Hour and Annual Concentrations Associated with LANL 
Technical Areas Using 1991-1995 Meteorological Data 

8-HOUR ESTIMATED CONCENTRATIONS (p.glm~a 

METEOROLOGICAL DATAc 

TA 1991 1992 1993 1994 1995 

00 279.49560 229.43240 276.4%60 248.43500 287.41440 

2 513.64450 473.75730 568.91710 509.66990 560.53440 

3 163.81105 198.62587 155.75540 164.33449 155.43233 

5 149.90700 162.09580 128.37780 138.83980 183.12160 

8 324.95227 305.07642 251.05130 273.90700 321.50980 

9 310.63486 244.58514 245.01843 262.47159 260.73364 

11 353.89670 481.48288 365.60450 346.11150 285.51890 

15 290.83716 292.22995 225.39305 219.32697 200.88281 

16 123.92935 179.15591 150.07620 113.51302 122.97661 

18 910.98451 665.79895 842.05798 787.37677 946.91431 

21 432.78125 312.27692 427.35263 372.58060 403.49457 

22 488.72080 524.60850 435.44110 446.54640 523.14040 

33 177.21200 112.63840 120.58750 139.54990 118.77170 

35 576.44983 557.09857 612.55536 610.81940 592.4%58 

36 282.37897 204.94788 295.61194 219.22858 389.92822 

39 233.96115 285.91559 159.50490 249.67120 276.70010 

40 322.70642 2%.88312 323.19415 479.85321 367.77228 

41 490.36520 657.47140 676.38990 709.29850 666.62910 

46 318.06880 460.12480 297.29060 341.28820 299.20180 

48 488.90000 534.90000 568.60000 589.30000 556.10000 

50 456.40000 453.60000 484.60000 593.56396 478.00000 

51 359.90330 430.70670 562.89490 421.93490 494.20170 

53 190.86334 150.54651 147.59128 220.65263 209.51642 

54 147.87006 207.02702 169.36514 219.19812 141.96089 

55 860.71283 739.73020 968.98750 821.74750 1017.25200 

59 684.99225 769.20410 730.56140 653.36480 769.62010 

60 223.43800 250.81170 176.93660 274.93510 179.31870 

61 234.10380 177.12100 218.73490 196.43460 253.92700 

64 615.90990 784.60700 499.29060 462.26250 613.96380 
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TABLE A.-The ISC-3 Estimated 8-Hour and Annual Concentrations Associated with LANL 
Technical Areas Using 1991-1995 Meteorological Data-Continued 

ANNUAL ESTIMATED CONCENTRATIONS (IJ.glm~b 

METEOROLOGICAL DATAc 

TA 1991 1992 1993 1994 

00 2.19354 1.76703 2.02104 1.69840 

2 4.48941 4.29066 4.98455 4.54396 

3 2.15460 1.96920 2.45068 2.46536 

5 0.74664 0.76824 0.73882 0.72562 

8 1.37394 1.26414 1.25554 1.22274 

9 0.60227 0.60095 0.71872 0.61262 

11 0.86231 0.81774 0.52535 0.45393 

15 0.29479 0.31361 0.28034 0.28057 

16 0.60160 0.78717 0.48017 0.61480 

18 0.46945 0.46511 0.43969 0.50015 

21 3.49665 2.61230 3.90596 3.67452 

22 0.51278 0.54939 0.58868 0.55958 

33 1.07322 0.99352 0.97370 1.06143 

35 0.55983 0.54803 0.65824 0.64655 

36 0.37314 0.39786 0.35679 0.34646 

39 2.55763 2.26826 3.05966 2.88462 

40 0.56740 0.54473 0.54502 0.60511 

41 5.10670 4.54171 5.34982 5.40181 

46 0.66202 0.54784 0.55816 0.52594 

48 2.69000 2.25000 2.88000 2.94752 

50 0.56421 0.59867 0.64865 0.57143 

51 0.52689 0.57286 0.62493 0.71755 

53 2.13802 2.31454 2.42821 2.31592 

54 0.68160 0.61071 0.69577 0.78755 

55 0.58653 0.65019 0.67169 0.63840 

59 1.61045 1.49807 1.86697 1.76562 

60 3.53892 3.61417 3.45185 3.48662 

61 3.79212 4.02321 4.07485 4.00865 

64 1.51835 1.34770 1.40558 1.43161 

Notes: 
a 8-hour pollutant concentrations were estimated at the fence line receptors located around each TA. 
b Annual pollutant concentrations were estimated at the sensitive receptors. 
c Bold entries indicate that the highest concentration occurs for this year of the meteorological event. 
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1995 

1.95963 

4.59531 

2.30553 

0.67348 

1.40186 

0.56950 

0.53742 

0.26807 

0.43183 

0.45972 

3.96519 

0.52204 

1.11189 

0.60591 

0.37540 

2.97997 

0.52467 

5.26285 

0.57425 

2.82000 

0.57586 

0.66236 

2.25865 

0.68274 

0.57909 

1.87894 

3.48484 

3.79064 

1.54660 
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ATTACHMENT 5 
EIGHT-HOUR SCREENING LEVEL EMISSION VALUES 

(TABLE 1) AND ANNUAL SCREENING LEVEL EMISSION 
VALUES FOR CHEMICALS (TABLE 2) TA-3 EXAMPLE 

WORKSHEETS 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data 

--~ ~------·----- ---------- -~ ---·-----··-

8-HOUR SLEVS RAPS 1990 DATA A CIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/m3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO (Rt)OR(Rl) 

Jlg/m3 g/sec lblhr FROM SLEVS/Qhr SLEVS/ 
RAPS(Qh') (Rl) FROMACIS RATES(Qha) Qh• (Rl) RATIO 

lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

NONCARCINOGENIC POLLUTANTS 

1 1,1 Dichloroethane 75-34-3 400,000 4,000 2.01E+01 1.60E+02 

2 1,1,2-Trich1oro-1,2,2- 76-13-1 7,600,000 76,000 3.83E+02 3.04E+03 
Trifluoroethane 

3 1,1-Dichloro-Nitroethane 594-72-9 10,000 100 5.03E-01 4.00E+OO 

4 1,4-Dioxane 123-91-1 90,000 900 4.53E+OO 3.60E+01 8.44E-04 4.26E+04 9.08E+OO 7.95E-03 4.52E+03 4.52E+03 

5 1,1,1-Trichloroethane 71-55-6 1,900,000 19,000 9.57E+01 7.59E+02 l.51E+03 l.32E+OO 5.74E+02 5.74E+02 

6 1,2,4-Trimethy1benzene 95-63-6 123,000 1,230 6.19E+OO 4.91E+01 

7 1,2-Dichloroethy1ene 540-59-0 790,000 7,900 3.98E+01 3.16E+02 

8 1,3,5-Trimethylbenzene 108-67-8 123,000 1,230 6.19E+OO 4.91E+01 

9 1-Chloro-1-Nitropropane 600-25-9 10,000 100 5.03E-01 4.00E+OO 

10 1-Nitropropane 108-03-2 90,000 900 4.53E+OO 3.60E+01 

11 2,4,6-Trinitrotoluene 118-96-7 500 s 2.52E-02 2.00E-01 

12 2-Aminopyridine 504-29-0 2,000 20 l.01E-01 7.99E-01 

13 2-Butoxyethanol lll-76-2 121,000 1,210 6.09E+OO 4.83E+01 5.11E-01 9.47E+01 9.47E+01 

14 2-Butoxyethanol Acetate 112-07-2 33,000 330 1.66E+OO l.32E+01 

IS 2-Diethylaminoethanol 100-37-8 9,600 96 4.83E-01 3.84E+OO 

16 2-Ethoxyethanol ll0-80-5 18,000 180 9.06E-01 7.19E+OO 

17 2-Ethoxyethyl Acetate lll-15-9 27,000 270 1.36E+OO l.08E+01 

18 2-Hydroxypropyl 999-61-1 2,800 28 l.41E-01 l.l2E+OO 
Acrylate 
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TABLE 1 (PART A).-8-HourSLEVs ofthe Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

------~--------- --- ···---------

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pglmJ THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R(R1) 

pglni' g/sec lblhr FROM SLEVS/Qhr SLEVS/ 
RAPS(Qh') (Rl) FROMACIS RATES(Qha) Qha (Rz) RATIO 

lblhr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

19 2-Methoxyethano1 109-86-4 16,000 160 8.06E-01 6.39E+OO 

20 2-Methoxyethyl Acetate 110-49-6 24,000 240 l.21E+OO 9.S9E+OO 

21 2-Methyl 12108-13-3 200 2 1.01E-02 7.99E-02 
Cyclopentadienyl 

Manganese Tricarbonyl 

22 4-Methoxyphenol 1.50-76-.5 .5,000 so 2.52E-01 2.00E+OO 

23 a-Methyl Styrene 98-83-9 242,000 2,420 l.22E+Ol 9.67E+01 

24 Acetic Acid 64-19-7 2.5,000 2.50 l.26E+OO 9.99E+OO 2.84E+OO 3.51E+OO l.62E+01 l.42E-02 7.04E+02 3.51E+OO 

25 Acetic Anhydride 108-24-7 20,000 200 l.01E+OO 7.99E+OO --
26 Acetone 67-64-1 1,780,000 17,800 8.96E+01 7.11E+02 2.41E+OO 2.9.5E+02 .5.64E+02 4.93E-01 l.44E+03 2.9.5E+02 

27 Acetonitrile 75-05-8 67,000 670 3.37E+OO 2.68E+01 -- 2.41E+01 2.11E-02 l.27E+03 l.27E+03 

28 Acetophenone 98-86-2 49,000 490 2.47E+OO l.96E+01 --
29 Acetylene 74-86-2 2,662,000 26,620 l.34E+02 l.06E+03 9.09E+02 7.95E-01 l.34E+03 l.34E+03 

30 Acetylene Tetrabromide 79-27-6 14,000 140 7.05E-01 5 . .59E+OO --
31 Acrolein 107-02-8 230 2 l.l6E-02 9.19E-02 

32 Acrylic Acid 79-10-7 .5,900 59 2.97E-01 2.36E+OO 6.9SE-Ol 6.08E-04 3.88E+03 l.34E+03 

33 Adiponitrile lll-69-3 8,800 88 4.43E-01 3.S2E+OO 

34 AJ!yl AJcohol 107-18-6 4,800 48 2.42E-Ol l.92E+OO --
35 Allyl Glycidyl Ether 106-92-3 23,000 230 l.l6E+OO 9.19E+OO 

36 AJwninum, Metal Dust, 7429-90-S 10,000 100 5.03E-01 4.00E+OO 4.09E-02 9.78E+Ol 2.20E+OO l.93E-03 2.08E+03 9.78E+01 
asAJ 

37 AJwninum Alkyls not 7429-90-S 2,000 20 l.01E-01 7.99E-01 
otheiWise classified 
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TABLE 1 (PART A).-8-Hour SLEVs ofthe Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

~~ 

8-HOUR SLEVS RAPS1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
111000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER flgfm3 THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1) OR(R1 

flgfm3 glsec lblhr FROM SLEVS/Qhr SLEVSI 
RAPS(Qh') (Rl) FROMACIS RATES(Qh") Qh• (Rl) RATIO 

lblhr lblyear lblhr 

1 :z 3 4 5 6 7 8 9 10 11 1Z 13 

38 Aluminum Pyro Powders, 7429-90-S s,ooo so 2.S2E-Ol 2.00E+OO 
as AI 

39 Aluminum, Welding 7429-90-S s,ooo so 2.S2E-Ol 2.00E+OO 6.04E-01 3.31E+OO 3.31E+OO 
Fumes, as AI 

40 Amitrole 61-8-S 200 2 1.01E~02 7.99E-02 

41 Ammonia 7664-41-7 17,000 170 8.S6E-Ol 6.79E+OO 7.09E-Ol 9.S9E+OO 9.S9E+OO 

42 Ammonia Chloride 12125-02-9 10,000 100 S.03E-01 4.00E+OO 
(Fume) 

43 Aniline & Homologues 62-S3-3 7,600 76 3.83E-Ol 3.04E+OO 2.81E-04 1.08E+04 1.08E+04 

44 Anisidine (o-, p-isomers) 29191-S2-4 soo s 2.S2E-02 2.00E-Ol 

4S Antimony and 7440-36-0 soo s 2.S2E-02 2.00E-Ol 2.47E-01 2.16E-04 9.2SE+02 9.2SE+02 
Compounds, as Sb 

46 Anine 7784-42-1 160 2 8.06E-03 6.39E-02 

47 Asphah (Petroleum) 80S2-42-4 5,000 so 2.52E-Ol 2.00E+OO 
Fumes 

48 Benzenethiol 108-98-S soo s 2.S2E-02 2.00E-01 

49 Benzoyl Peroxide 94-36-0 s,ooo 50 2.S2E-Ol 2.00E+OO 

so Biphenyl 92-S2-4 1,000 10 S.03E-02 4.00E-Ol 

51 Bismuth Telluride 1304-82-1 s,ooo so 2.52E-01 2.00E+OO 

52 Boron Oxide 1303-86-2 10,000 100 5.03E-Ol 4.00E+OO 7.25E-04 5.51E+03 5.51E+03 

53 Boron Trifluoride 7637-07-2 3,000 30 l.SlE-01 1.20E+OO 3.50E-04 3.42E+03 3.42E+03 

54 Bromine 7726-95-6 660 7 3.32E-02 2.64E-Ol 5.00E-04 5.27E+02 5.27E+02 

ss Bromine Pentafluoride 7789-30-2 700 7 3.52E-02 2.80E-Ol 

56 Bromoform 75-2S-2 5,000 50 2.52E-Ol 2.00E+OO 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

------ ----

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pgtml THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R(R2) pgtml glsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Qh') (Rl) FROMACIS RATES(Qha) Qha (R2) RATIO 

lblhr lb/year lblhr 

1 1 3 4 5 6 7 8 9 10 11 12 13 

57 Butyl Mercaptan 109-79-5 1,500 15 7.55E-02 5.99E-Ol 

58 Carbon Black 1333-86-4 3,500 35 1.76E-Ol 1.40E+OO 1.47E-02 9.49E-HJI l.IOE+OO 9.63E-04 1.45E+03 9.49E-HJI 

59 Carbon Disulfide 75-15-0 31,000 310 1.56E-HJO 1.24E-HJI 

60 Carbon Tetrabromide 558-13-4 1,400 14 7.05E-02 5.59E-Ol 

61 Catechol 120-80-9 23,000 230 1.16E-HJO 9.19E+OO 

62 Cesium Hydroxide 21351-79-l 2,000 20 l.OIE-01 7.99E-Ol 

63 Chlorinated Camphene 8001-35-2 500 5 2.52E-02 2.00E-Ol 

64 Chlorine 7782-50-5 1,500 15 7.55E-02 5.99E-OI 1.40E-04 4.28E-HJ3 4.28E-HJ3 

65 Chlorine Trifluoride 7790-91-2 400 4 2.0lE-02 1.60E-Ol 

66 Chloroacetaldehyde 107-20-0 3,000 30 l.SIE-01 1.20E+OO 

67 Chloroacetyl Chloride 79-04-9 200 2 l.OIE-02 7.99E-02 

68 Chlorobenzene 108-90-7 46,000 460 2.32E+OO 1.84E+Ol l.88E-03 9.80E+03 9.80E+03 

69 Chlorodifluoromethane 75-45-6 3,540,000 35,400 l.78E+02 l.4lE+03 

70 Chromium, Metal & Cr 7440-47-3 500 s 2.52E-02 2.00E-Ol 4.46E-04 4.48E+02 l.IOE+OO 9.63E-04 2.08E+02 2.08E+02 
III Compounds, as Cr 

71 Cobalt Carbonyl, as Co 10210-68-l 100 I 5.03E-03 4.00E-02 

72 Cobalt Hydrocarbonyl, as 16842-03-8 100 I 5.03E-03 4.00E-02 
Co 

73 Cobalt, elemental & 7440-48-4 20 0 I.OlE-03 7.99E-03 2.80E-06 2.85E+03 2.85E+03 
inorg. comp., as Co 

74 Copper, Dusts & Mists, as 7440-50-8 1,000 10 5.03E-02 4.00E-OI 7.07E-04 5.66E+02 l.30E+OO 1.14E-03 3.51E+02 3.51E+02 
Cu 

75 Copper, Fume, as Cu 7440-50-8 200 2 l.OIE-02 7.99E-02 5.48E-04 1.46E+02 1.46E+02 

76 Cresol (all isomers) 1319-77-3 22,000 220 l.llE+OO 8.79E+OO 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 

RAPS-90 (LANL 1990) and ACIS 1995 (LANL 1995a) Data-Continued 
----

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER f1g/m3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R(R2) f1g/m3 g/sec lb/hr FROM SLEVS/Qhr SLEVS/ 
RAPS(Qhf) (Rl) FROMACIS RATES(Qh•) Qh• (R2) RATIO 

lblhr lb/year lblhr 

1 2 3 4 s 6 7 8 9 10 11 12 13 

77 Crotonaldehyde 4170-30-3 5,700 57 2.87E-01 2.28E+OO 

78 Cumene 98-28-8 245,000 2,450 1.23E+01 9.79E+01 

79 Cyanamide 420-04-2 2,000 20 1.01E-01 7.99E-01 

80 Cyanogen 460-19-5 20,000 200 1.01E+OO 7.99E+OO 

81 Cyanogen Chloride 506-77-4 750 8 3.78E-02 3.00E-01 

82 Cyclohexane 110-82-7 1,030,000 10,300 5.19E+01 4.12E+02 4.53E-02 9.10E+03 9.10E+03 

83 Cyclohexanol 108-93-0 200,000 2,000 1.01E+01 7.99E+01 

84 Cyclohexanone 108-94-1 100,000 1,000 5.03E+OO 4.00E+01 

85 Cyclohexene 110-83-8 1,010,000 10,100 5.08E+01 4.04E+02 

86 Cyclohexylamine 108-91-8 40,000 400 2.01E+OO 1.60E+01 

87 Cyclopentadiene 542-92-7 200,000 2,000 1.01E+01 7.99E+01 

88 Cyclopentane 287-92-3 1,720,000 17,200 8.66E+01 6.87E+02 

89 Decaborane 17702-41-9 250 3 1.26E-02 9.99E-02 

90 Di-sec, Octyl Phthalate 117-81-7 5,000 50 2.52E-01 2.00E+OO 

91 Diacetone Alcohol 123-42-2 238,000 2,380 1.20E+01 9.51E+01 

92 Diazinon 333-41-5 100 1 5.03E-03 4.00E-02 

93 Diazomethane 334-88-3 340 3 1.71E-02 1.36E-01 

94 Dibutyl Phosphate 107-66-4 5,000 so 2.52E-01 2.00E+OO 

95 Dibutyl Phthalate 84-74-2 5,000 so 2.52E-01 2.00E+OO 

96 Dichlorodifluoromethane 75-71-8 4,950,000 49,500 2.49E+02 1.98E+03 7.95E-03 2.49E+OS 2.49E+OS 

97 Dichlorofluoromethane 75-43-4 42,000 420 2.11E+OO 1.68E+01 

98 Dichlorovos 62-73-7 900 9 4.53E-02 3.60E-01 

99 Dicyclopentadiene 77-73-6 27,000 270 1.36E+OO 1.08E+01 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

- ··- ·- ·-- ·--

8-HOUR SLEVS RAPS 1990 DATA ACIS 199SDATA 

HOURLY 
PURCHASED ESTIMATED THE 

10XICAIR CAS OELS 
1/lOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/mJ 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R(R1) 
Jlg/MJ glsec lb/hr FROM SLEVS/Qhr SLEVS/ 

RAPS(Qh') (Rt) FROMACIS RATES(Qh•) 
Qh•(RZ) RATIO 

lblhr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

100 Dicyclopentadienyl Iron 102-S4-S 10,000 100 S.03E-Ol 4.00E+OO 

101 Diethyl Ketone 96-22-0 70S,OOO 1,0SO 3.SSE+Ol 2.82E+02 I.OOE-03 2.82E+OS 2.82E+OS 

102 Diethyl Phthalate 84-66-2 S,OOO so 2.S2E-OI 2.00E+OO 

103 Diethylamine 109-89-7 IS,OOO ISO 1.SSE-OI S.99E+OO I.OOE-04 S.99E+04 S.99E+04 

104 Diethylene Triamine lll-40-0 1,000 10 S.03E-02 4.00E-OI 6.0SE+OO S.30E-03 1.SSE+OI 1.SSE+OI 

lOS Diisopropylamine 108-18-9 21,000 210 1.06E+OO 8.39E+OO 

106 Dimethoxymethane 109-87-S 3,100,000 31,000 1.56E+02 1.24E+03 

107 Dimethyl Acetamide 127-19-S 3S,OOO 3SO l.76E+OO l.40E+OI 

108 Dimethyl Amine 124-40-3 9,200 92 4.63E-01 3.68E+OO 

109 Dimethyl Phthalate 131-ll-3 s,ooo so 2.S2E-01 2.00E+OO 

llO Dimethyl Sulfate 77-78-1 S20 s 2.62E-02 2.08E-01 

ll1 Dinitro-o-Cresol S34-52-1 200 2 1.01E-02 7.99E-02 

ll2 Dinitrobenzene 99-65-0 1,000 lO S.03E-02 4.00E-01 
(all isomers) 

ll3 Dinitrotoluene 2S321-14-6 ISO 2 7.SSE-03 S.99E-02 

114 Diphenylamine 122-39-4 10,000 100 S.03E-Ol 4.00E+OO 

liS Dipropyl Ketone 123-19-3 233,000 2,330 l.l7E+Ol 9.31E+01 

116 Dipropylene Glycol 34S90-94-8 600,000 6,000 3.02E+Ol 2.40E+02 
Methyl Ether 

117 Divinyl Benzene 1321-74-0 SO,OOO soo 2.S2E+OO 2.00E+OI 

118 Endrin 72-20-8 100 1 S.03E-03 4.00E-02 

119 Enflurane 13838-16-9 S66,000 S,660 2.8SE+Ol 2.26E+02 

120 Ethanol 64-17-S 1,880,000 18,800 9.47E+01 7.SIE+02 6.S2E+02 5.70E-01 I.32E+03 l.32E+03 

121 Ethanolamine 141-43-S 6,000 60 3.02E-OI 2.40E+OO 2.2SE+OO 1.97E-03 l.22E+03 l.22E+03 
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~ TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/m3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R(R2) 
Jlg/m3 glsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Qh') (Rt) FROMACIS RATES(Qh8
) Qh• (R2) RATIO 

lblhr lblyear lblhr 

1 2 3 4 s 6 7 8 9 10 11 12 13 

122 Ethion 563-12-2 400 4 2.01E-02 1.60E-Ol 

123 Ethyl Acetate 141-78-6 1,400,000 14,000 7.05E+Ol 5.59E+02 2.78E-03 2.02E+05 5.06E+Ol 4.43E-02 1.26E+04 1.26E+04 

124 Ethyl Benzene 100-41-04 434,000 4,340 2.19E+Ol 1.73E+02 

125 Ethyl Bromide 74-96-4 22,000 220 l.llE+OO 8.79E+OO 

126 Ethyl Chloride 75-00-3 264,000 2,640 1.33E+Ol 1.05E+02 l.SOE-04 7.03E+05 7.03E+05 

127 Ethyl Ether 60-29-7 1,200,000 12,000 6.04E+Ol 4.79E+02 7.50E-03 6.39E+04 6.26E+OO 5.48E-03 8.75E+04 6.39E+04 

128 Ethyl Formate 109-94-4 300,000 3,000 l.SlE+Ol 1.20E+02 

129 Ethyl Mercaptan 75-08-1 1,300 13 6.54E-02 5.19E-Ol 

130 Ethylamine 75-04-7 9,200 92 4.63E-Ol 3.68E+OO 

131 Ethylene Chlorohydrin 107-07-3 3,000 30 l.SlE-01 1.20E+OO 

132 EthyleneDiamine 107-15-3 25,000 250 1.26E+OO 9.99E+OO 

133 Fibrous Glass Dust NA 10,000 100 5.03E-Ol 4.00E+OO 

134 Fluorides, as F NA 2,500 25 1.26E-Ol 9.99E-Ol 1.33E-02 7.49E+Ol 7.49E+Ol 

[135 Fluorine 7782-41-4 200 2 l.OlE-02 7.99E-02 

1 136 Formamide 75-12-7 18,000 180 9.06E-01 7.19E+OO 2.38E-02 3.03E+02 3.03E+02 

1137 Formic Acid 64-18-6 9,000 90 4.53E-01 3.60E+OO 2.56E-04 1.41E+04 1.35E+OO l.l8E-03 3.06E+03 3.06E+03 

I 138 Furfural 98-01-1 800 8 4.03E-02 3.20E-Ol 

I 139 Furfuryl Alcohol 98-00-0 40,000 400 2.01E+OO 1.60E+OI 4.95E+Ol 4.33E-02 3.69E+02 3.69E+02 

I 140 Gasoline 8006-61-9 890,000 8,900 4.48E+OI 3.56E+02 

141 Germanium Tetrahydride 7782-65-2 600 6 3.02E-02 2.40E-01 l.lOE-07 2.18E+06 2.18E+06 

142 Glutaraldehyde 111-30-8 700 7 3.52E-02 2.80E-01 5.00E-07 5.59E+05 7.28E-01 6.37E-04 4.39E+02 4.39E+02 

143 Hafuium 7440-58-6 500 5 2.52E-02 2.00E-01 1.25E-05 1.60E+04 1.33E+OO l.l6E-03 1.72E+02 1.72E+02 

144 Hexafluoroacetone 684-16-2 680 7 3.42E-02 2.72E-Ol 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) and ACIS 1995 (IANL 1995a) Data-Continued 

-------- -

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER l'glm3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R(R2) 
l'gtm3 glsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Qh') (Rl) FROMACIS RATES(Qh") Qho (Rl) RATIO 

lblhr lblyear lblhr 

1 2 3 4 s 6 7 8 9 10 11 12 13 

145 Hexamethylene 822-06-0 34 0.3 1.71E-03 1.36E-02 
Diisocyanate 

146 Hexane (other isomers)* 110-54-3 1,760,000 17,600 8.86E+Ol 7.03E+02 2.63E-02 2.68E+04 2.68E+04 

147 Hexylene Glycol 107-41-5 121,000 1,210 6.09E+OO 4.83E+01 

148 Hydrogen Bromide 10035-10-6 9,900 99 4.98E-01 3.96E+OO 8.70E-03 4.55E+02 1.97E+01 1.72E-02 2.29E+02 2.29E+02 

149 Hydrogen Chloride 7647-01-0 7,000 70 3.52E-01 2.80E+OO 5.36E-01 5.22E+OO 5.27E+02 4.61E-01 6.07E+OO 5.22E+OO 

150 Hydrogen Cyanide 74-90-8 5,000 50 2.52E-01 2.00E+OO 

151 Hydrogen Fluoride, as F 7664-39-3 2,300 23 1.16E-01 9.19E-Ol 1.20E-02 7.67E+01 2.74E+01 2.39E-02 3.84E+Ol 3.84E+01 

!52 Hydrogen Peroxide 7722-84-1 1,400 14 7.05E-02 5.59E-01 1.28E-02 4.37E+01 7.47E+01 6.53E-02 8.56E+OO 8.56E+OO 

!53 Hydrogen Sulfide 7783-06-4 1,400 14 7.05E-02 5.59E-01 l.OOE-07 5.59E+06 5.59E+06 

!54 Hydroquinone 123-31-9 2,000 20 l.OIE-01 7.99E-01 1.07E-05 7.50E+04 7.50E+04 

!55 lndene 95-13-6 45,000 450 2.27E+OO 1.80E+01 

!56 Indium & compounds, as 7440-74-6 100 I 5.03E-03 4.00E-02 6.00E-01 5.25E-04 7.61E+01 7.61E+O! 
In 

!57 Iodine 7553-56-2 1,000 10 5.03E-02 4.00E-01 3.00E-Ol 2.63E-04 I.S2E+03 I.S2E+03 

!58 Iodoform 75-47-8 10,000 100 5.03E-Ol 4.00E+OO 

159 Iron Oxide Fume, as Fe 1309-37-1 5,000 50 2.52E-Ol 2.00E+OO 

160 Iron Pentacarbonyl, as Fe 13463-4--6 800 8 4.03E-02 3.20E-01 

161 Iso-Amyl Acetate 123-92-2 525,000 5,250 2.64E+01 2.10E+02 

162 Iso-Amyl Alcohol 123-51-3 360,000 3,600 1.81E+Ol 1.44E+02 6.25E-04 2.30E+05 2.30E+05 

163 Isobutane 75-28-5 1,936,000 19,360 9.75E+Ol 7.74E+02 

164 Isobutyl Acetate 110-19-0 700,000 7,000 3.52E+01 2.80E+02 2.28E-03 1.23E+05 1.23E+05 

165 Isobutyl Alcohol 78-83-1 150,000 1,500 7.55E+OO 5.99E+Ol 1.29E-03 4.66E+04 4.66E+04 

166 Isobutyronitrile 78-82-0 22,000 220 1.11E+OO 8.79E+OO 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) and ACIS 1995 (LANL 1995a) Data-Continued 

---- -------- -----------

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

1UXICAIR CAS OELS 
111000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER JlgfmJ 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R(R2) 
Jlg{MJ glsec lblhr FROM SLEVstQhr SLEVSI 

RAPS(Qh~ (Rl) FROMACIS RATES(Qha) Qha (Rl) RATIO 

lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

167 Isooctyl Alcohol 26952-21-6 266,000 2,660 1.34E+01 1.06E+02 1.25E-04 8.50E+05 8.50E+05 

168 Isophorone 78-59-1 23,000 230 1.16E+OO 9.19E+OO 

169 Isophorone Diisocyanate 4098-71-9 45 0 2.27E-03 l.SOE-02 

170 Isopropoxyethanol 109-59-1 106,000 1,060 5.34E+OO 4.24E+01 

171 Isopropyl Acetate 108-21-4 950,000 9,500 4.78E+01 3.80E+02 

172 Isopropyl Alcohol 67-63-0 980,000 9,800 4.93E+01 3.92E+02 1.93E+OO 2.03E+02 6.22E+02 5.44E-Ol 7.20E+02 2.03E+02 

173 Isopropyl Ether 108-20-3 1,040,000 10,400 5.24E+01 4.16E+02 2.50E-04 l.66E+06 l.66E+06 

174 Isopropylamine 75-31-0 12,000 120 6.04E-01 4.79E+OO 

175 Kerosene 8008-20-6 100,000 1,000 5.03E+OO 4.00E+01 9.75E-01 4.10E+01 l.OOE+02 8.75E-02 4.57E+02 4.10E+01 

176 Lead, el. & inorg. 7439-92-1 50 0.5 2.52E-03 2.00E-02 
compounds, as Pb 

177 Lithium Hydride 7580-67-8 25 0.25 1.26E-03 9.99E-03 l.02E-02 9.82E-01 9.82E-01 

178 m-Cresol 108-39-4 10,000 100 5.03E-01 4.00E+OO 

179 m-Phenylenediamine 108-45-2 100 1 5.03E-03 4.00E-02 

180 m-Toluidine 108-44-1 8,800 88 4.43E-Ol 3.52E+OO 

I 181 Magnesium Oxide Fume 1309-48-4 10,000 100 5.03E-Ol 4.00E+OO 3.60E-02 1.11E+02 l.llE+02 

182 Maleic Anhydride 108-31-6 1,000 10 5.03E-02 4.00E-Ol 

183 Malononitrile 109-77-3 8,000 80 4.03E-01 3.20E+OO 

184 Manganese as Dust & 7439-96-5 200 2 l.01E-02 7.99E-02 S.OOE-05 l.60E+03 1.60E+03 
Compounds, as Mn 

185 Manganese as Mn Fume 7439-96-5 200 2 1.01E-02 7.99E-02 2.75E-06 2.91E+04 2.91E+04 

186 Mercury (inorganic 7439-97-6 25 0.25 1.26E-03 9.99E-03 
forms, incl. metallic Hg) 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 
~- -----~----- ~------~-

8-HOUR SLEVS RAPS1990DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

'IOXICAIR CAS OELS 
1/lOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pgtm3 THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R(R2) pgl~ glsee lb/hr FROM SLEVS/Qhr SLEVS/ 

RAPS (Qh') (Rl) FROMACIS RATES(Qh8
) Qh• (Rl) RATIO 

lblbr lb/year lblbr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

187 Mercury Alkyl 7439-97-6 10 0.1 .5.03E-04 4.00E-03 
Compounds 

188 Mercury Aryl 7439-97-6 100 1 5.03E-03 4.00E-02 
Compounds 

189 Methacrylic Acid 79-41-4 70,000 700 3.52E+OO 2.80E+Ol 

190 Methoxychlor 72-43-.5 10,000 100 .5.03E-Ol 4.00E+OO 

191 Methyl 2-Cyanoacrylate 137-0.5-3 8,000 80 4.03E-Ol 3.20E+OO l.9.5E-03 l.64E+03 l.64E+03 

192 Methyl Acetate 79-20-9 606,000 6,060 3.0.5E+Ol 2.42E+02 

193 Methyl Acetylene 74-99-7 1,640,000 16,400 8.26E+Ol 6.5.5E+02 

194 Methyl Acrylate 96-33-3 3.5,000 3.50 l.76E+OO l.40E+Ol 

19.5 Methyl Alcohol 67-56-1 260,000 2,600 l.31E+Ol l.04E+02 6.60E-Ol l..57E+02 .5.80E+02 .5.08E·Ol 2.0.5E+02 l.57E+02 

196 Methyl Cyclohexane 108-87-2 1,610,000 16,100 8.11E+Ol 6.43E+02 

197 Methyl Ethyl Ketone 78-93-3 .590,000 .5,900 2.97E+Ol 2.36E+02 8.62E-Ol 2.73E+02 l.OOE+Ol 8.78E-03 2.69E+04 2.73E+02 

198 Methyl Formate 107-31-3 246,000 2,460 l.24E+Ol 9.83E+Ol 

199 Methyl Hydrazine 60-34-4 19 0 9.57E-04 7.59E-03 

200 Methyl Iodide 74-88-4 12,000 120 6.04E-Ol 4.79E+OO 

201 Methyl Isobutyl Carbinol 108-ll-2 100,000 1,000 5.03E+OO 4.00E+Ol 

202 Methyl Isobutyl Ketone 108-10-1 205,000 2,050 l.03E+Ol 8.19E+Ol l.71E-02 4.80E+03 l.76E+OO l..54E-03 5.31E+04 4.80E+03 

203 Methyl Isocyanate 624-83-9 47 0.47 2.37E-03 l.88E-02 

204 Methyl Mercaptan 74-93-1 980 10 4.93E-02 3.92E-Ol 

205 Methyl Methacrylate 80-62-6 410,000 4,100 2.06E+Ol l.64E+02 3.30E-06 4.96E+07 4.96E+07 

206 Methyl n-Amyl Ketone 110-43-0 233,000 2,330 l.l7E+OI 9.31E+Ol 

207 Methyl n-Butyl Ketone .591-78-6 20,000 200 l.OlE+OO 7.99E+OO .5.00E-03 l.60E+03 l.60E+03 

208 Methyl Propyl Ketone 107-87-9 6,000 60 3.02E-Ol 2.40E+OO 2.50E-04 9 . .59E+03 9 . .59E+03 
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TABLE 1 (PART A).-8-Hour SLEVs ofthe Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 

RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 
--· --- - ---- - - -~ ---- --- --- ------- - - -- - ---------- ------------------------ ------- -- -------~--

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER !lg/ml 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO (Rt)OR(R2) 

l'lllml glsec lblhr FROM SLEVS/Qhr SLEVSI 
RAPS(Q~ (Rt) FROMACIS RATES(Qh") Qha(R2) RATIO 

lblhr lblyear lblhr 

1 l 3 4 5 6 7 8 9 10 11 1l 13 

209 Methyl Silicate 681-84-5 6,000 60 3.02E-01 2.40E+OO 

210 Methylacrylonitrile 126-98-7 2,700 27 l.36E-Ol 1.08E+OO 

211 Methylamine 74-89-5 6,400 64 3.22E-Ol 2.56E+OO 

212 Methylene Bisphenyl 101-68-8 51 l 2.57E-03 2.04E-02 
Isocyanate 

213 Molybdenmn as Mo 7439-98-7 10,000 100 S.OJE-01 4.00E+OO l.31E-04 3.04E+04 l.OOE-01 8.7SE-OS 4.57E+04 3.04E+04 
Insoluble Compounds 

214 Molybdenmn as Mo 7439-98-7 5,000 so 2.52E-Ol 2.00E+OO 2.SOE-ll 7.99E+l0 l.OOE-01 8.7SE-OS 2.28E+04 2.28E+04 
Soluble Compounds 

215 Morpho line 110-91-8 70,000 700 3.52E+OO l.80E+Ol 

216 n,n-Dimethyl Acetamide 127-19-5 35,000 350 1.76E+OO l.40E+Ol 

217 n,n-Dimethylaniline 121-69-7 25,000 250 l.26E+OO 9.99E+OO 

218 n,n-Dimethylfonnamide 68-12-2 30,000 300 l.S1E+OO 1.20E+01 l.26E+Ol 1.10E-02 l.09E+03 1.09E+03 

219 n-Amyl Acetate 628-63-7 525,000 5,250 2.64E+01 2.10E+02 6.2SE-03 3.36E+04 3.36E+04 

220 n-Butyl Acetate 123-86-4 710,000 7,100 3.57E+Ol 2.84E+02 3.3SE-03 8.47E+04 8.47E+04 

221 n-Butyl Acrylate 141-32-2 52,000 520 2.62E+OO 2.08E+Ol 

222 n-Butyl Alcohol 71-36-3 150,000 1,500 7.SSE+OO 5.99E+01 2.08E-03 2.89E+04 2.89E+04 

223 n-Butyl Glycidyl Ether 2426-08-6 133,000 1,330 6.70E+OO 5.31E+01 1.27E-04 4.18E+OS 4.18E+OS 

224 n-Butylamine 109-73-9 15,000 150 7.SSE-01 5.99E+OO 

225 n-Heptane 142-82-5 1,640,000 16,400 8.26E+01 6.SSE+02 3.98E-03 l.6SE+OS 1.6SE+OS 

! 226 n-Hexane 110-54-3 176,000 1,760 8.86E+OO 7.03E+01 4.77E-02 l.48E+03 2.04E+01 l.78E-02 3.94E+03 l.48E+03 

I 227 n-Methylalinine 100-61-8 2,000 20 l.01E-01 7.99E-01 

228 n-Propyl Acetate 109-60-4 835,000 8,350 4.20E+01 3.34E+02 

229 Naphtalene 91-20-3 50,000 500 2.52E+OO 2.00E+01 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

------- -- -- ---------

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

'IOXICAIR CAS OELS 
tflOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/ml THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO (Rt)OR(Rz) 
pglml glsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Q~ (Rl) FROMACIS RATES(Qh") Qha(Rl) RATIO 

lblhr lb/year lblhr 

1 2 3 4 s 6 7 8 9 10 11 12 13 

I 230 Nickel Carbonyl, as Ni 13463-39-3 7 0.1 3.52E-04 2.80E-03 

' 231 Nickel, soluble & inorg. 7440-02-0 100 1 5.03E-03 4.00E-02 7.53E-06 5.31E+03 1.70E+OO 1.49E-03 2.69E+01 2.69E+01 
comp.,asNi 

232 Nicotine 54-11-5 500 5 2.52E-02 2.00E-01 

233 Nitric Acid 7697-32-2 5,000 50 2.52E-01 2.00E+OO 4.87E-01 4.10E+OO 6.20E+02 5.43E-Ol 3.68E+OO 3.68E+OO 

234 Nitric Oxide 10102-43-9 30,000 300 1.51E+OO 1.20E+01 1.02E-02 l.l7E+03 1.17E+03 

235 Nitrobenzene 98-95-3 5,000 50 2.52E-01 2.00E+OO 

236 Nitroethane 79-24-3 3,070,000 30,700 1.55E+02 1.23E+03 1.20E-08 1.02E+11 1.02E+11 

237 Nitromethane 75-52-5 50,000 500 2.52E+OO 2.00E+01 1.20E-08 1.66E+09 1.66E+09 

238 Nitrotoluene 99-99-0 11,000 110 5.54E-01 4.40E+OO 

239 Nitrous Oxide 10024-97-2 90,000 900 4.53E+OO 3.60E+01 l.50E-03 2.39E+04 2.39E+04 

240 Nonane lll-84-2 1,050,000 10,500 5.29E+01 4.20E+02 

241 o-Chlorostyrene 2039-87-4 283,000 2,830 1.42E+01 l.l3E+02 

242 o-Chlorotoluene 95-49-8 250,000 2,500 1.26E+01 9.99E+01 

243 o-Dichlorobenzene 95-50-1 150,000 1,500 7.55E+OO 5.99E+01 2.87E+OO 2.51E-03 2.39E+04 2.39E+04 

244 o-Methylcyclohexanone 583-60-8 234,000 2,340 l.l8E+01 9.35E+01 

245 o-Phenylenediamine 95-54-5 100 1 5.03E-03 4.00E-02 

246 o-Toluidine 95-53-4 8,800 88 4.43E-01 3.52E+OO 

247 Octane 111-65-9 1,400,000 14,000 7.05E+01 5.59E+02 2.50E-03 2.24E+05 2.24E+05 

248 Oil Mist, Mineral NA 5,000 50 2.52E-01 2.00E+OO 2.45E-02 8.16E+01 8.16E+01 

249 Osmium Tetroxide, as Os 20816-12-0 2 0.02 8.06E-05 6.39E-04 

250 Oxalic Acid 144-62-7 1,000 10 5.03E-02 4.00E-01 5.25E-04 7.61E+02 3.30E+OO 2.89E-03 1.38E+02 1.38E+02 

251 p-Nitroaniline 100-01-6 3,000 30 1.51E-01 1.20E+OO 
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~ TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

------ --- --- -------- -------- ------ ----- ~---------

8-HOUR SLEVS RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER f1g/m3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(Rt)OR(R2) 
f1g/m3 glsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Q~ (Rl) FROMACIS RATES(Qh") Qha(R2) RATIO 

lb/hr lb/year lb/hr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

252 p-Nitrochlorobenzene 100-00-5 640 6 3.22E-02 2.56E-Ol 

253 p-Phenylenediamine 106-50-3 100 l 5.03E-03 4.00E-02 

254 p-Toluidine 106-49-0 8,800 88 4.43E-Ol 3.S2E+OO 

2SS Paraffm Wax Fume 8002-74-2 2,000 20 l.OlE-01 7.99E-01 2.50E-OS 3.20E+04 3.20E+04 

256 Paraquat Dichloride 1910-42-S 100 l S.03E-03 4.00E-02 

2S7 Paraquat Respirable Sizes 4685-14-7 100 1 S.03E-03 4.00E-02 

2S8 Particulate Matter, NA 3,000 30.00 l.S1E-01 l.20E+OO 3.08E-03 3.89E+02 3.89E+02 
Respirable Dust 

259 Pentachlorophenol 87-86-5 soo s 2.52E-02 2.00E-Ol 

260 Pentaerythritol ll5-77-5 s,ooo so 2.S2E-Ol 2.00E+OO 

261 Pentane (all isomers) 109-66-0 1,770,000 17,700 8.91E+01 7.07E+02 6.2SE-04 1.13E+06 S.S6E+OO 4.86E-03 1.4SE+OS 1.45E+05 

262 Perchloromethyl 594-42-3 760 8 3.83E-02 3.04E-01 
Mercaptan 

263 Phenol 108-95-2 19,000 190 9.57E-01 7.59E+OO 1.25E-04 6.07E+04 6.07E+04 

264 Phenothiazine 92-84-2 s,ooo so 2.S2E-Ol 2.00E+OO 

265 Phenyl Mercaptan 108-98-S 2,300 23 l.l6E-Ol 9.19E-Ol 

266 Phenylhydrazine 100-63-0 440 4 2.22E-02 l.76E-01 2.50E-06 7.03E+04 7.03E+04 

267 Phenyl phosphine 638-21-1 230 2 l.l6E-02 9.19E-02 

268 Phosgene 75-44-5 400 4 2.01E-02 1.60E-01 

269 Phosphoric Acid 7664-38-2 1,000 10 5.03E-02 4.00E-01 2.39E-03 l.67E+02 l.82E+01 1.59E-02 2.51E+Ol 2.51E+01 

270 Phosphorus 7723-14-0 100 l 5.03E-03 4.00E-02 l.OOE-01 8.75E-OS 4.57E+02 4.57E+02 

271 Phosphorus Oxychloride 10025-87-3 600 6 3.02E-02 2.40E-01 l.2SE-03 l.92E+02 1.92E+02 

272 Phosphorus Pentachloride 10026-13-8 850 9 4.28E-02 3.40E-01 2.50E-04 l.36E+03 1.36E+03 

273 Phosphorus Trichloride 7719-12·2 1,100 ll S.54E-02 4.40E-01 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

~---- ------- -

8-HOUR SLEVS RAPS 1990 DATA ACIS 199SDATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pglm3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(Rt)OR(R2) 
pg/m3 rfsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Q~ (Rl) FROMACIS RATES(Qh") 
Qh"(R2) RATIO 

lblbr lb/year lblbr 

1 2 3 4 s 6 7 8 9 10 11 12 13 

274 Picric Acid 88-89-1 100 1 5.03E-03 4.00E-02 

275 Platinum Metal 7440-06-4 1,000 10 5.03E-02 4.00E-Ol 2.50E-06 l.60E+05 l.60E+05 

276 Potassium Hydroxide 1310-58-3 2,000 20 l.OIE-01 7.99E-Ol 7.80E-04 l.02E+03 3.96E+Ol 3.47E-02 2.31E+Ol 2.31E+Ol 

277 Propane 74-98-6 1,800,000 18,000 9.06E+Ol 7.19E+02 2.llE+04 l.85E+Ol 3.89E+Ol 3.89E+Ol 

278 Propargyl Alcohol 107-19-7 2,000 20 l.OIE-01 7.99E-Ol 

279 Propionic Acid 79-09-4 30,000 300 l.S1E+OO l.20E+01 

280 Propionitri1e 107-12-0 14,000 140 7.05E-01 5.59E+OO 

281 Propyl Alcohol 71-23-8 492,000 4,920 2.48E+Ol l.97E+02 2.50E-02 7.87E+03 7.87E+03 

I 282 Propylene Glycol 107-98-2 369,000 3,690 l.86E+Ol l.47E+02 5.50E-09 2.68E+l0 2.68E+IO 
Monomethyl Ether 

283 Pyridine ll0-86-l 15,000 150 7.55E-Ol 5.99E+OO 6.48E+OO 5.67E-03 l.06E+03 l.06E+03 

284 Rhodium Metal 7440-16-6 100 1 5.03E-03 4.00E-02 

285 sec-Butyl Acetate 105-46-4 950,000 9,500 4.78E+Ol 3.80E+02 

286 sec-Butyl Alcohol 78-92-2 300,000 3,000 l.SIE+Ol l.20E+02 6.25E-04 l.92E+05 l.92E+05 

287 Selenium Compounds, as 7782-49-2 200 2 l.OIE-02 7.99E-02 5.00E-10 l.60E+08 l.60E+08 
Se 

288 Silica, Cristobalite 14464-64-1 50 0.5 2.52E-03 2.00E-02 2.50E-05 7.99E+02 7.99E+02 

289 Silica, Quartz 14808-60-7 100 1 5.03E-03 4.00E-02 2.50E-04 l.60E+02 2.64E+Ol 2.31E-02 l.73E+OO l.73E+OO 

290 Tridymite, Respirable 15468-32-3 50 0.5 2.52E-03 2.00E-02 2.50E-06 7.99E+03 7.99E+03 
Dust 

291 Silica, Fused (respirable) 60676-86-0 100 1 5.03E-03 4.00E-02 2.56E-03 l.S6E+01 l.OOE-01 8.75E-05 4.57E+02 l.S6E+Ol 

292 Silicon Tetrahydride 7803-62-5 6,600 66 3.32E-01 2.64E+OO 

293 Silver (metal dust & 7440-22-4 100 1 5.03E-03 4.00E-02 5.11E-05 7.82E+02 l.lOE+OO 9.63E-04 4.15E+Ol 4.15E+Ol 
soluble comp., as Ag) 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 

RAPS-90 (LANL 1990) and ACIS 1995 (LANL 1995a) Data-Continued 
------- ----- ------ ----- ----

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER 11g/m3 THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO (Rt)OR(R2) 
llr/m3 rjsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Q~ (Rl) FROMACIS RATES(Qh1
) Qho(R2) RATIO 

lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

294 Stoddard Solvent 8052-41-3 525,000 5,250 2.64E+Ol 2.10E+02 2.44E-Ol 8.59E+02 8.59E+02 

295 Sulfur Hexafluoride 2551-62-4 5,970,000 59,700 3.01E+02 2.39E+03 1.27E+03 l.IIE+OO 2.15E+03 2.15E+03 

296 Sulfuric Acid 7664-93-9 1,000 10 5.03E-02 4.00E-Ol 7.91E-02 5.05E+OO 1.57E+02 1.37E-01 2.92E+OO 2.92E+OO 

297 Sulfuryl Fluoride 2699-79-8 20,000 200 1.01E+OO 7.99E+OO 

298 Tantalum Metal 7440-25-7 5,000 50 2.52E-Ol 2.00E+OO 1.13E-04 1.77E+04 1.77E+04 

299 Tellurium & Compounds, 13494-80-9 200 2 1.01E-02 7.99E-02 
as Te 

300 Terphenyls 26140-60-3 5,000 50 2.52E-01 2.00E+OO 

301 tert-Butyl Alcohol 75-65-0 300,000 3,000 1.51E+01 1.20E+02 1.05E-04 1.14E+06 1.14E+06 

302 Tetraethyl Lead 78-00-2 15 1 3.78E-03 3.00E-02 

303 Tetrahydrofuran 109-99-9 590,000 5,900 2.97E+01 2.36E+02 4.50E-04 5.24E+05 3.92E+OO 3.43E-03 6.86E+04 6.86E+04 

304 Tetranitromethane 509-14-8 40 0 2.01E-03 1.60E-02 

305 Tetrasodium 7722-88-5 5,000 50 2.52E-OI 2.00E+OO 
Pyrophosphate 

306 Thioglycolic Acid 68-11-1 3,800 38 1.91E-01 1.52E+OO 

307 Thionyl Chloride 7719-09-7 4,900 49 2.47E-01 l.%E+OO 3.62E-01 3.16E-04 6.19E+03 6.19E+03 

308 Tm,metal 7440-31-5 2,000 20 1.01E-01 7.99E-Ol 1.60E-04 4.99E+03 4.99E+03 

309 Tm Organic Compounds, 7440-31-5 100 I 5.03E-03 4.00E-02 
asSn 

310 Tm Oxide & Inorganic 7440-31-5 2,000 20 1.01E-01 7.99E-01 5.00E-10 1.60E+09 1.97E+OO 1.72E-03 4.63E+02 4.63E+02 
Compounds, as Sn 

311 Toluene 108-88-3 188,000 1,880 9.47E+OO 7.51E+01 1.36E-02 5.54E+03 2.01E+01 1.76E-02 4.26E+03 4.26E+03 

312 Toluene-2,4-diisocyanate 584-84-9 20 0.20 1.01E-03 7.99E-03 2.00E-01 1.75E-04 4.57E+01 4.57E+01 

313 Tributyl Phosphate 126-73-8 2,200 22 l.IIE-01 8.79E-01 2.50E-03 3.52E+02 2.16E-01 1.89E-04 4.65E+03 3.52E+02 
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TABLE 1 (PART A).-8-HourSLEVs ofthe Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) and ACIS 1995 (LANL 1995a) Data-Continued 

------- ---------- -~-

8-HOUR SLEVS RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

IDXICAIR CAS OELS 
1/lOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/ml THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO (Rt)OR(Rl) 
pg/ml rfsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Q"') (Rl) FROMACIS RATES(Qha) 
Qha(Rl) RATIO 

lblhr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 
i 
' 314 Trichloroacetic Acid 76-03-9 6,700 67 3.37E-Ol 2.68E+OO 2.53E-04 1.06E+04 1.06E+04 

315 Triethylamine 121-44-8 4,100 41 2.06E-Ol 1.64E+OO 4.83E-OI 4.23E-04 3.88E+03 3.88E+03 

316 Trimethyl Benzene 25551-13-7 123,000 1,230 6.19E+OO 4.91E+Ol 

I 317 Trimethyl Phosphite 121-45-9 10,000 100 5.03E-Ol 4.00E+OO 

318 Trimethylamine 75-50-3 12,000 120 6.04E-Ol 4.79E+OO 

319 Triphenylamine 603-34-9 5,000 50 2.52E-Ol 2.00E+OO 

320 Triphenylphosphate 115-86-6 3,000 30 l.SIE-01 1.20E+OO 

321 Tungsten as W insoluble 7440-33-7 5,000 50 2.52E-Ol 2.00E+OO 6.02E-Ol 3.32E+OO 3.32E+OO 
Compounds 

322 Turpentine 8006-64-2 556,000 5,560 2.80E+Ol 2.22E+02 4.35E-02 5.11E+03 S.llE+03 

323 Uranium (natural) Sol. & 7440-61-1 so 1 2.S2E-03 2.00E-02 S.OOE-10 4.00E+07 1.98E-Ol 1.74E-04 1.1SE+02 1.15E+02 
Unsol. Comp. as U 

324 Vanadium, Respirable 1314-62-1 so 1 2.S2E-03 2.00E-02 2.SOE-10 7.99E+07 l.IOE+OO 9.63E-04 2.08E+Ol 2.08E+Ol 
Dust& Fume 

325 Vinyl Acetate 108-05-4 3S,OOO 350 1.76E+OO 1.40E+Ol 2.50E-03 S.S9E+03 S.S9E+03 

326 Vinyl Toluene 25013-lS-4 242,000 2,420 1.22E+Ol 9.67E+Ol 

327 Vinylidene Fluoride 75-38-7 2,660 27 1.34E-Ol 1.06E+OO 

328 VM & P Naphtha 8032-32-4 1,370,000 13,700 6.90E+Ol S.47E+02 3.S2E-02 l.S6E+04 1.6SE+OO 1.4SE-03 3.78E+OS l.S6E+04 

329 Welding Fumes not NA s,ooo so 2.S2E-Ol 2.00E+OO 1.95E+OO 1.03E+OO 1.03E+OO 
otherwise listed 

330 Wood Dust (certain hard NA 1,000 10 S.03E-02 4.00E-Ol 2.SIE+OO 1.60E-Ol 1.60E-Ol 
woods) 

331 Xylene (o-,m-,p-lsomers) 1330-20-7 434,000 4,340 2.19E+Ol 1.73E+02 1.20E-Ol 1.4SE+03 1.31E+Ol 1.14E-02 1.51E+04 1.4SE+03 

332 Yttrium 7440-6S-5 1,000 10 S.03E-02 4.00E-Ol 9.63E-04 4.1SE+02 I.OOE-01 8.7SE-OS 4.S7E+03 4.1SE+02 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 

RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

8-HOUR SLEVS RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jtg!m3 THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO (Rl)OR(R2) 
Jlglm3 rfsec: lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Q~ (Rl) FROMACIS RATES(Qh~ Qha(R2) RATIO 

lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

333 Zinc Chloride Fwne 7646-85-7 1,000 10 5.03E-02 4.00E-01 S.OSE-03 7.91E+01 6.00E-01 S.2SE-04 7.61E+02 7.91E+01 

334 Zinc Oxide Fume 1314-13-2 5,000 so 2.52E-01 2.00E+OO 3.65E-04 5.48E+03 S.48E+03 

335 Zinc Chromate, as Cr 13530-65-9 10 0.1 5.03E-04 4.00E-03 

336 Zirconiwn Compounds, 7440-67-7 5,000 so 2.52E-01 2.00E+OO 9.00E-04 2.22E+03 2.22E+03 
asZr 

CARCINOGENIC POLLUTANTS 

337 Acrylamide 79-06-1 30 0.3 l.S1E-03 1.20E-02 6.00E-01 5.25E-04 2.28E+01 2.28E+01 

338 Acrylonitrile 107-13-1 4,300 43 2.16E-01 1.72E+OO 

339 Allyl Chloride 107-0S-1 3,000 30 l.SlE-01 1.20E+OO 

340 Aldrin 309-00-2 2SO 3 1.26E-02 9.99E-02 

341 Arsenic, el. & inorg., exc. 7440-38-2 10 0.1 S.03E-04 4.00E-03 S.OOE-10 7.99E+06 7.99E+06 
Arsine, as As 

342 Benzene 71-43-2 3,000 30 l.SlE-01 1.20E+OO 

343 Benzyl Chloride 100-44-7 2,800 28 1.41E-Ol 1.12E+OO 

344 Beryllium 7440-41-7 2 0.02 1.01E-04 7.99E-04 3.01E-06 2.66E+02 2.66E+02 

34S Bromoform 1S-2S-2 S,OOO 50 2.52E-01 2.00E+OO 

346 1,3-Butadiene 106-99-0 4,400 44 2.22E-01 1.76E+OO 

347 Cadmium, el. & 7440-43-9 2 O.Q2 1.01E-04 7.99E-04 6.60E-OS 1.21E+01 1.21E+01 
compounds, as Cd 

348 Carbon Tetrachloride 56-23-5 31,000 310 l.S6E+OO 1.24E+01 4.01E-02 3.09E+02 3.09E+02 

349 Chloroform 67-66-3 49,000 490 2.47E+OO 1.96E+01 4.55E-02 4.30E+02 1.44E+02 1.26E-01 l.S6E+02 l.S6E+02 

350 Chromic acids & 1333-82-0 1 0.01 S.03E-05 4.00E-04 8.06E-04 4.96E-01 3.00E-01 2.63E-04 l.S2E+OO 4.96E-01 

chromates 

351 Diethanolamine 111-42-2 200 2 l.OlE-02 7.99E-02 
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TABLE 1 (PART A).-8-Hour SLEVs of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) and ACIS 1995 (LANL 1995a) Data-Continued 

- -------

8-HOUR SLEVS RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/ml THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO (Rl)OR(R2) 
pg/m3 glsec lblhr FROM SLEVS/Qhr SLEVS/ 

RAPS(Q~ (Rl) FROMACIS RATES(Qh") Qhl (R2) RATIO 

lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

352 Epichlorohydrin 106-89-8 7,600 76 3.83E-Ol 3.04E+OO 

353 Ethyl Acrylate 140-88-5 20,000 200 1.01E+OO 7.99E+OO 6.09E-01 5.33E-04 1.50E+04 l.SOE+04 

354 Ethylene Dichloride 107-06-2 40,000 400 2.01E+OO 1.60E+01 

355 Ethylene Oxide 75-21-8 1,800 18 9.06E-02 7.19E-01 

356 Hexachlorobenzene 118-74-1 25 0.25 1.26E-03 9.99E-03 

357 Hexachlorobutadiene 87-68-3 210 2 1.06E-02 8.39E-02 

358 Hexachloroethane 67-72-1 9,700 97 4.88E-Ol 3.88E+OO 

359 Hydrazine 302-01-2 13 0.1 6.54E-04 5.19E-03 2.00E-01 1.75E-04 2.97E+01 2.97E+01 

360 Lindane 58-89-9 500 5 2.52E-02 2.00E-01 

361 Methyl Chloride 74-87-3 103,000 1,030 S.l9E+OO 4.12E+01 l.IOE-01 3.74E+02 3.74E+02 

362 Methylene Chloride 75-09-2 174,000 1,740 8.76E+OO 6.95E+01 3.76E-02 1.8SE+03 1.73E+02 l.S1E-01 4.59E+02 4.59E+02 

363 Nickel, metal (dust) 7440-02-0 1,000 10 5.03E-02 4.00E-01 3.01E-01 1.33E+OO 1.33E+OO 

364 Pentachlorophenol 87-86-S 500 5 2.52E-02 2.00E-01 

365 Polychlorinated Biphenyl 11097-69-1 500 5 2.52E-02 2.00E-01 
(PCB) 

366 Propylene Dichloride 78-87-5 347,000 3,470 1.75E+01 1.39E+02 1.38E-02 1.01E+04 1.01E+04 

367 Propylene Oxide 75-56-9 48,000 480 2.42E+OO 1.92E+01 

368 Styrene 100-42-5 213,000 2,130 1.07E+01 8.51E+01 

369 Toxaphene 8001-35-2 500 5 2.52E-02 2.00E-01 

370 Tetrachlorethylene 127-18-4 170,000 1,700 8.56E+OO 6.79E+01 2.50E-03 2.72E+04 2.72E+04 

371 Trichloroethylene 79-01-6 269,000 2,690 1.35E+01 1.07E+02 1.40E-01 7.68E+02 2.25E+OO 1.97E-03 5.45E+04 7.68E+02 

372 Vinyl Chloride 75-01-4 13,000 130 6.S4E-Ol 5.19E+OO 

373 1, 1-Dichloethylene 75-35-4 20,000 200 1.01E+OO 7.99E+OO 
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TABLE 1 (PART A).-8-HourSLEVs ofthe Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3 Facilities Based on 
RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

8-HOUR SLEVS RAPS 1990DATA 

HOURLY 

TOXIC AIR CAS OELS 
1/1000F EMISSION 

NO. 
POLLUTANTS NUMBER flg/m3 

THEOELS RATE RATIO 
Jlg/m3 glsec lblhr FROM SLEVS/Qhr 

RAPS(Q~ (Rl) 

lblhr 

1 l 3 4 5 6 7 8 9 

374 1,1,2,2-Tetrachloroethane 79-34-5 6,900 69 3.47E-01 2.76E+OO 

375 1,1,2-Trichloroethane 79-00-5 45,000 450 2.27E+OO l.80E+01 3.10E+OO 5.81E+OO 

376 2-Nitropropane 79-46-9 36,000 360 l.81E+OO l.44E+01 

Note: The highest ISC-3 estimated concentration at fence line receptors around TA-3 was found to he 198.63 Jlglm3 when emission rate is 1 glsec. 
NA =Not applicable, OELs = occupational exposure limits, RAPS= regulated air pollutants (reports}, ACIS =Automated Chemical Inventory System 

ACIS 1995 DATA 

PURCHASED ESTIMATED THE 
AMOUNT OF HOURLY SMALLER 
CHEMICALS EMISSION 

RATIO (Rt)OR(R2) 
SLEVS/ 

FROMACIS RATES(Qh") Qha(R2) RATIO 

lb/year lblhr 

10 11 12 13 

5.81E+OO 
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TABLE 1 (PART B).-8-Hour SLEVs of the Potentially Sensitive Toxic Air Pollutants (Noncarcinogenic and Carcinogenic) from TA-3 
Facilities Based on RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data 

----- -- --~-- --- ----

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

RATIO AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/ml 
THEOELS RATE 

SLEVS/ CHEMICALS EMISSION 
RATIO 

(R1)0R l'glml FROM SLEVS/Qha 
RAPS(Qh') 

Qhr FROMACIS RATES(Qha) (Rl) (R2)RATIO 
(Rl) 

glsec lb/hr lblhr lb/year lblhr 

1 2 3 4 s 6 7 8 9 10 11 1l 13 

NONCARCINOGENIC POLLUTANTS 

I 2-Butoxyethanol lll-76-2 121,000 1,210 6.09E+OO 4.83E+01 S.llE-01 9.47E+01 9.47E+Ol 

2 Acetic Acid 64-19-7 2S,OOO 2SO 1.26E+OO 9.99E+OO 2.84E+OO 3.SIE+OO 1.62E+Ol 1.42E-02 7.04E+02 3.SlE+OO 

3 Aluminum, Metal Dust, as 7429-90-S 10,000 100 S.03E-Ol 4.00E+OO 4.09E-02 9.78E+01 2.20E+OO 1.93E-03 2.08E+03 9.78E+Ol 
AI 

4 Aluminum, Welding 7429-90-5 s,ooo 50 2.S2E-Ol 2.00E+OO 6.04E-01 3.31E+OO 3.31E+OO 
Fumes, as AI 

5 Ammonia 7664-41-7 17,000 170 8.56E-Ol 6.79E+OO 7.09E-Ol 9.S9E+OO 9.59E+OO 

6 Carbon Black 1333-86-4 3,SOO 35 1.76E-01 1.40E+OO 1.47E-02 9.49E+Ol l.IOE+OO 9.63E-04 1.4SE+03 9.49E+Ol 

7 Diethylene Triamine lll-40-0 1,000 10 S.03E-02 4.00E-Ol 6.05E+OO S.30E-03 7.5SE+OI 7.S5E+Ol 

8 Fluorides, as F NA 2,500 25 1.26E-01 9.99E-01 1.33E-02 7.49E+01 7.49E+01 

9 Hydrogen Chloride 7647-01-0 7,000 70 3.S2E-01 2.80E+OO 5.36E-Ol 5.22E+OO S.27E+02 4.61E-01 6.07E+OO S.22E+OO 

10 Hydrogen Fluoride, as F 7664-39-3 2,300 23 l.l6E-Ol 9.19E-Ol 1.20E-02 7.67E+Ol 2.74E+Ol 2.39E-02 3.84E+Ol 3.84E+01 

11 Hydrogen Peroxide 7722-84-1 1,400 14 7.0SE-02 5.59E-01 1.28E-02 4.37E+OI 7.47E+Ol 6.S3E-02 8.S6E+OO 8.S6E+OO 

12 Indium & compounds, as 7440-74-6 100 1 S.03E-03 4.00E-02 6.00E-01 S.25E-04 7.61E+Ol 7.61E+Ol 
In 

13 Kerosene 8008-20-6 100,000 1,000 5.03E+OO 4.00E+Ol 9.7SE-Ol 4.10E+Ol l.OOE+02 8.7SE-02 4.S7E+02 4.10E+Ol 

14 Lithium Hydride 7580-67-8 2S 0.25 1.26E-03 9.99E-03 1.02E-02 9.82E-01 9.82E-01 

IS Nickel, soluble & inorg. 7440-02-0 100 1 S.03E-03 4.00E-02 7.53E-06 S.31E+03 1.70E+OO 1.49E-03 2.69E+Ol 2.69E+Ol 
comp.,asNi 

16 Nitric Acid 7697-32-2 5,000 so 2.52E-01 2.00E+OO 4.87E-01 4.10E+OO 6.20E+02 5.43E-01 3.68E+OO 3.68E+OO 

17 Oil Mist, Mineral NA 5,000 so 2.52E-Ol 2.00E+OO 2.45E-02 8.16E+01 8.16E+01 
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TABLE 1 (PART B).-8-Hour SLEVs of the Potentially Sensitive Toxic Air Pollutants (Noncarcinogenic and Carcinogenic) from TA-3 
Facilities Based on RAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

RATIO AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/mJ 
THEOELS RATE 

SLEVS/ CHEMICALS EMISSION 
RATIO 

(R1)0R plg/mJ FROM SLEVS/Qh• 
RAPS (Q"') 

Qhr FROMACIS RATES(Qh~ 
(Rl) (R1)RATIO 

(Rl) 

g/see lblhr lb/hr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

18 Phosphoric Acid 7664-38-2 1,000 10 5.03E-02 4.00E-Ol 2.39E-03 1.67E+02 1.82E+Ol l.S9E-02 2.51E+Ol 2.51E+Ol 

19 Potassium Hydroxide 1310-S8-3 2,000 20 l.OlE-01 7.99E-Ol 7.80E-04 1.02E+03 3.96E+Ol 3.47E-02 2.31E+Ol 2.31E+Ol 

20 Propane 74-98-6 1,800,000 18,000 9.06E+Ol 7.19E+02 2.11E+04 1.85E+Ol 3.89E+Ol 3.89E+Ol 

21 Silica, Quartz 14808-60-7 100 1 S.03E-03 4.00E-02 2.SOE-04 1.60E+02 2.64E+Ol 2.31E·02 1.73E+OO 1.73E+OO 

22 Silica, Fused (respirable) 60676-86-0 100 1 S.03E-03 4.00E-02 2.S6E-03 l.S6E+Ol l.OOE-01 8.75E-05 4.S7E+02 l.S6E+Ol 

23 Silver (metal dust & 7440-22-4 100 1 S.03E-03 4.00E-02 s.IlE-OS 7.82E+02 l.lOE+OO 9.63E-04 4.1SE+Ol 4.1SE+Ol 
soluble comp., as Ag) 

24 Sulfuric Acid 7664-93-9 1,000 10 5.03E-02 4.00E-Ol 7.91E-02 S.OSE+OO l.S7E+02 l.37E-Ol 2.92E+OO 2.92E+OO 

25 Toluene-2,4-diisocyanate S84-84-9 20 0.20 l.OlE-03 7.99E-03 2.00E-Ol 1.75E·04 4.S7E+Ol 4.S7E+Ol 

26 Tungsten as W insoluble 7440-33-7 5,000 so 2.S2E-Ol 2.00E+OO 6.02E-Ol 3.32E+OO 3.32E+OO 
Compounds 

27 Vanadium, Respirable Dust 1314-62-1 so 1 2.52E-03 2.00E-02 2.SOE-10 7.99E+07 l.lOE+OO 9.63E-04 2.08E+Ol 2.08E+Ol 
&Fume 

28 Welding Fumes not NA s,ooo so 2.S2E-Ol 2.00E+OO 1.95E+OO 1.03E+OO l.03E+OO 
otherwise listed 

29 Wood Dust (certain hard NA 1,000 10 S.03E-02 4.00E-Ol 2.SlE+OO 1.60E-Ol 1.60E-Ol 
woods) 

30 Zinc Chloride Fume 7646-85-7 1,000 10 S.03E-02 4.00E-Ol S.OSE-03 7.91E+Ol 6.00E-Ol 5.25E-04 7.61E+02 7.91E+Ol 
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TABLE 1 (PART B).-8-Hour SLEVs of the Potentially Sensitive Toxic Air Pollutants (Noncarcinogenic and Carcinogenic) from TA-3 
Facilities Based onRAPS-90 (LANL 1990) andACIS 1995 (LANL 1995a) Data-Continued 

-------- ----------- ~---- ---

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
111000F 8-HOUR SLEVS EMISSION 

RATIO AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pgtml THEOELS RATE 
SLEVS/ CHEMICALS EMISSION 

RATIO 
(R1)0R pg/mJ FROM SLEVS/Qho 

RAPS (Q"') 
Qhr FROMACIS RATES(Qh") 

(R2) (R2)RATIO 
(Rl) 

glsec lblhr lblhr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

CARCINOGENIC POLLUTANTS 

31 Acrylamide 79-06-1 30 0.3 l.SIE-03 l.20E-02 6.00E-01 S.2SE-04 2.28E+01 2.28E+01 

32 Cadmium, el. & 7440-43-9 2 0.02 l.01E-04 7.99E-04 6.60E-OS l.21E+01 l.21E+01 
compounds, as Cd 

I 

33 Chromic acids & 1333-82-0 1 0.01 5.03E-OS 4.00E-04 8.06E-04 4.96E-01 3.00E-01 2.63E-04 l.S2E+OO 4.96E-01 
chromate's 

34 Hydrazine 302-01-2 13 0.1 6.S4E-04 S.19E-03 2.00E-01 l.7SE-04 2.97E+01 2.97E+01 

35 Nickel, metal (dust) 7440-02-0 1,000 10 S.03E-02 4.00E-01 3.01E-01 l.33E+OO l.33E+OO 

36 1, 1,2-Trichloroethane 79-00-S 45,000 450 2.27E+OO l.80E+01 3.IOE+OO 5.81E+OO S.81E+OO 

NA =Not applicable 
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§ TABLE 1 (PART C).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 1 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 

1/1000F 8-HOUR SLEVS 
EMISSION PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS RATE RATIO AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/m3 
THEOELS 

FROM SLEVS/ CHEMICALS EMISSION 
RATIO 

(R1)0R 
Jlg/m3 SLEVS/Qh• 

RAPS Qhr FROMACIS RATES(Qh") (Rz) (R2)RATIO 
(Qh') (Rl) 

glsec lblhr lblhr lb/year lblhour 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 1.81E+02 1.59E-01 4.53E+03 4.53E+03 

TABLE 1 (PART D).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 16 of TA-3 
---

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/m3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R 
Jlg/m3 FROM SLEVS/Qhr SLEVS/Qho 

RAPS(Q~ (Rl) FROMACIS RATES(Qh") 
(Rz) (R2)RATIO 

glsec lblhr lblhr Iblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

NONCARCINOGENIC POLLUTANTS 

1 Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO 3.13E-04 3.20E+04 3.20E+04 

2 Hydrogen Chloride 7647-01-0 7,000 70 3.52E-Ol 2.80E+OO S.OOE-06 5.59E+05 5.59E+05 

3 Nitric Acid 7697-32-2 5,000 50 2.52E-Ol 2.00E+OO S.OOE-04 4.00E+03 4.00E+03 

4 Welding Fumes not NA 5,000 50 2.52E-Ol 2.00E+OO 1.20E-04 l.67E+04 l.67E+04 
otherwise listed 

CARCINOGENIC PoLLUTANTS 

5 Chromic Acids & 1333-82-0 I 0.01 5.03E-05 4.00E-04 S.OOE-05 7.99E+OO 7.99E+OO 
Chromates 
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TABLE 1 (PART E).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 29 of TA-3 
-----~~ --- ----------- ----- -----------

RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/m3 THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R pgtml FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Qh') (Rl) FROMACIS RATES(Qha) 
(R2) (R2)RATIO 

g/sec lblhr lblhr lblyear lb/hr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

NONCARCINOGENIC POLLUTANTS 

1 Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO 1.25E-03 7.99E+03 1.27E+01 l.l1E-02 8.97E+02 8.97E+02 

2 Ammonia 7664-41-7 17,000 170 8.56E-01 6.79E+OO 8.80E-04 7.72E+03 7.72E+03 

3 Fluorides, as F NA 2,500 25 1.26E-01 9.99E-01 1.33E-02 7.49E+01 7.49E+01 

4 Hydrogen Chloride 7647-01-0 7,000 70 3.52E·01 2.80E+OO 5.13E-01 5.46E+OO 2.33E+02 2.04E-01 1.37E+01 5.46E+OO 

5 Hydrogen Fluoride, as F 7664-39-3 2,300 23 l.l6E-01 9.19E-01 1.76E-03 5.21E+02 1.37E+01 1.20E-02 7.68E+01 7.68E+01 

6 Hydrogen Peroxide 7722-84-1 1,400 14 7.05E-02 5.59E-01 l.l2E-02 4.99E+01 3.79E+01 3.32E-02 1.69E+01 1.69E+01 

7 Kerosene 8008-20-6 100,000 1,000 5.04E+OO 4.00E+01 3.13E-03 1.28E+04 1.28E+04 

8 Nitric Acid 7697-32-2 5,000 50 2.52E-01 2.00E+OO 3.82E-01 5.23E+OO 3.77E+02 3.30E-01 6.06E+OO 5.23E+OO 

9 Oil Mist, Mineral NA 5,000 50 2.52E-01 2.00E+OO 2.43E-03 8.23E+02 8.23E+02 

10 Phosphoric Acid 7664-38-2 1,000 10 5.03E-02 4.00E-01 3.98E-04 1.01E+03 1.01E+01 8.83E-03 4.53E+01 4.53E+Ol 

11 Potassium Hydroxide 1310-58-31 2,000 20 1.01E-01 7.99E-01 6.50E-04 1.23E+03 1.23E+03 

12 Propane 74-98-6 1,800,0 18,000 9.06E+01 7.19E+02 1.21E+02 1.06E-Ol 6.79E+03 6.79E+03 
00 

13 Silica, Fused (respirable) 60676-86-0 100 1 5.03E-03 4.00E-02 l.OOE-01 8.75E-05 4.57E+02 4.57E+02 

14 Silver (metal dust & soluble 7440-22-4 100 1 5.04E-03 4.00E-02 1.25E-07 3.20E+05 3.20E+05 
comp., as Ag) 

15 Sulfuric Acid 7664-93-9 1,000 10 5.04E-02 4.00E-Ol 6.29E-02 6.35E+OO 1.34E+02 l.l7E-01 3.41E+OO 6.35E+OO 

16 Vanadium, Respirable Dust 1314-62-1 so 1 2.52E-03 2.00E-02 2.50E-10 7.99E+07 7.99E+07 
&Fume 

17 Welding Fumes not NA 5,000 50 2.52E-Ol 2.00E+OO 9.44E-03 2.12E+02 2.12E+02 
otherwise listed 

~ ::;· 

~ 

~ 
::3-
:1 

~ 
v, 



tp TABLE 1 (PART E).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 29 of TA-3- I&: 
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RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/m3 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R pg/m3 FROM SLEVS/Qhl' SLEVS/Qha 
RAPS(Qh') (RI) FROMACIS RATES(Qha) 

(R2) (R2)RATIO 

g/sec lblhr lblhr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

CARCINOGENIC POLLUTANTS 

18 Acrylamide 79-06-1 30 0.3 l.SlE-03 1.20E-02 6.00E-Ol 5.25E-04 2.28E+Ol 2.28E+Ol 

19 Cadmium, el.&compounds, 7440-43-9 2 0.02 l.OlE-04 7.99E-04 6.60E-05 1.21E+Ol l.21E+Ol 
asCd 

21 Chromic acids & chromate's 1333-82-0 1 0.01 5.03E-05 4.00E-04 6.31E-04 6.33E-Ol 2.00E-Ol 1.75E-04 2.28E+OO 6.33E-Ol 

22 Nickel, metal (dust) 7440-02-0 1,000 10 5.03E-02 4.00E-Ol 2.75E-06 l.45E+05 l.45E+05 

23 1, 1,2· Trichloroethane 79-00-5 45,000 450 2.27E+OO 1.80E+Ol 4.51E-03 3.99E+03 3.99E+03 

TABLE 1 (PART F).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 22 of TA-3 
--------------- ~~- ---------- -

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pgtm3 THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R pg/m3 FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Qh') (RI) FROMACIS RATES(Qha) 
(R2) (R2)RATIO 

g/sec lblhr lb/hr lb/yNr lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Sulfuric Acid 7664-93-9 1,000 10 5.04E-02 4.00E-Ol l.62E+OO 1.42E-03 2.81E+02 2.81E+02 
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TABLE 1 (PART G).-8-HourSLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 30 ofTA-3 
---- -------------

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/tOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER pg/mJ THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R pg/m3 FROM SLEVS/Qhr SLEVS/Qha 
RAPS (Qh') (Rl) FROMACIS RATES(Qha) (Rl) (R2)RATIO 

g/sec lblhr lblhr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

2-Butoxyethano1 lll-76-2 121,000 1,210 6.09E+OO 4.84E+01 9.68E-03 S.OOE+03 S.OOE+03 

Ammonia 7664-41-7 17,000 170 8.56E-01 6.79E+OO 1.58E-03 4.31E+03 4.31E+03 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 l.02E+04 8.94E+OO 8.05E+01 8.05E+01 

Wood Dust (certain NA 1,000 10 5.04E-02 4.00E-01 2.50E+OO 1.60E-01 l.60E-01 
hard woods) 

TABLE 1 (PART H).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 25 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER pg/mJ THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO (Rl)OR(Rl) pgtml FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Qhr) (Rl) FROMACIS RATES(Qh~ (Rl) RATIO 

glsec lblhr lblhr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 2.82E+02 2.47E-01 2.91E+03 2.91E+03 
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TABLE 1 (PART 1).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 32 of TA-3 
------ ------ -------

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED 

TOXIC AIR CAS OELS 
1/lOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY 
POLLUTANTS NUMBER pglml THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

pgtml FROM SLEVS/Qhr SLEVS/Qha 
RAPS(Qh') (RI) FROMACIS RATES(Qha) 

(Rl) 

g/sec lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 

Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO 2.32E+OO 2.03E-03 4.93E+03 

Kerosene 8008-20-6 100,000 1,000 5.03E+OO 4.00E+01 2.25E-03 1.78E+04 

Nitric Acid 7697-32-2 5,000 so 2.52E-01 2.00E+OO 1.13E-03 1.78E+03 

THE 
SMALLER 

(R1)0R 
(R1)RATIO 

13 

4.93E+03 

1.78E+04 

1.78E+03 
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TABLE 1 (PART J).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 34 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

1/1000F 
HOURLY 

PURCHASED ESTIMATED THE 
CAS OELS THE 

8-HOUR SLEVS E:MISSION 
AMOUNT OF HOURLY SMALLER 

NO. TOXIC AIR POLLUTANTS 
NUMBER Jlglm3 OELS 

RATE RATIO 
CHE:MICALS EMISSION 

RATIO 
(R1)0R 

FROM SLEVS/Qhr SLEVS/Qha 
Jlg/ml 

RAPS(Qh') (Rl) FROMACIS RATES(Qh~ (Rl) (R1)RATIO 

glsec lblhr lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

NONCARCINOGENIC POLLUTANTS 

1 Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO l.25E-04 7.99E+04 l.l6E+OO l.01E-03 9.86E+03 9.86E+03 

2 Aluminwn, Metal Dust, as AI 7429-90-5 10,000 100 5.04E-01 4.00E+OO 6.25E-05 6.39E+04 l.lOE+OO 9.63E-04 4.15E+03 4.15E+03 

3 Carbon Black 1333-86-4 3,500 35 l.76E-OI l.40E+OO 2.53E-04 5.54E+03 5.54E+03 

4 Hydrogen Chloride 7647-01-0 7,000 70 3.52E-01 2.80E+OO 3.75E-04 7.46E+03 l.04E+01 9.llE-03 3.07E+02 3.07E+02 

5 Hydrogen Fluoride, as F 7664-39-3 2,300 23 l.l6E-01 9.19E-01 3.54E+OO 3.09E-03 2.97E+02 2.97E+02 

6 Hydrogen Peroxide 7722-84-1 1,400 14 7.05E-02 5.59E-01 2.50E-04 2.24E+03 2.45E+OO 2.14E-03 2.61E+02 2.61E+02 

7 Indium & Compowuls, as In 7440-74-6 100 1 5.04E-03 4.00E-02 6.00E-01 5.25E-04 7.61E+01 7.61E+01 

8 Kerosene 8008-20-6 100,000 1,000 5.04E+OO 4.00E+01 8.45E-04 4.73E+04 4.29E+01 3.75E-02 l.07E+03 l.07E+03 

9 Nickel, soluble & inorg. 7440-02-0 100 1 5.03E-03 4.00E-02 l.60E+OO l.40E-03 2.85E+01 2.85E+01 
comp., asNi 

10 Nitric Acid 7697-32-2 5,000 50 2.52E-01 2.00E+OO 5.18E-03 3.86E+02 3.31E+01 2.89E-02 6.90E+01 6.90E+01 

11 Potassium Hydroxide 1310-58- 2,000 20 l.01E-OI 7.99E-01 3.41E+01 2.98E-02 2.68E+01 2.68E+01 
31 

11 Silver (metal dust & soluble 7440-22-4 100 1 5.04E-03 4.00E-02 l.lOE+OO 9.63E-04 4.15E+01 4.15E+01 
comp., as Ag) 

12 Zinc Chloride Fume 7646-85-7 1,000 10 5.04E-02 4.00E-01 S.OOE-05 7.99E+03 7.99E+03 

13 Toluene-2,4-diisocyanate 584-84-9 20 0.20 l.01E-03 7.99E-03 2.00E-01 l.7SE-04 4.57E+01 4.57E+01 

14 Tungsten as W insoluble 7440-33-7 5,000 50 2.52E-Ol 2.00E+OO 6.25E-05 3.20E+04 3.20E+04 
Compounds 

CARCINOGENIC POLLUfANTS 

15 Chromic acids & chromate's 1333-82-0 1 0.01 5.03E-05 4.00E-04 l.OOE-01 8.7SE-05 4.57E+OO 4.57E+OO 

16 Hydrazine 302-01-2 13 0.1 6.54E-04 5.19E-03 2.00E-01 l.75E-04 2.97E+01 2.97E+01 

17 Nickel, metal (dust) 7440-02-0 1,000 10 5.03E-02 4.00E-01 6.2SE-OS 6.39E+03 6.39E+03 
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TABLE 1 (PART K).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 35 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATE THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF DHOURLY SMALLER 
POLLUTANTS NUMBER f1g/m3 THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R(R2) f1g/m3 FROM SLEVS/Qhr SLEVS/Q111 

RAPS (Qh') (RI) FROM A CIS RATES(Qh~ 
(R2) RATIO 

glsec lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Carbon Black 1333-86-4 3,500 35 1.76E-01 1.40E+OO 1.2SE-OS 1.12E+OS 1.12E+OS 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 1.81E+02 l.S9E-01 4.53E+03 4.53E+03 

TABLE 1 (PART L).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 35 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER f1rlm3 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

f1rlm3 FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Qh') (RI) FROMACIS RATES(Q~ (R2) (R2)RATIO 

rJsec lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Aluminum, Welding 7429-90-5 5,000 so 2.52E-01 2.00E+OO 9.00E-04 2.22E+03 2.22E+03 
Fumes, as AI 

Hydrogen Chloride 7647-01-0 7,000 70 3.52E-Ol 2.80E+OO 7.75E-04 3.61E+03 7.81E+01 6.83E-02 4.10E+Ol 4.lOE+Ol 

Propane 74-98-6 1,800,000 18,000 9.06E+Ol 7.19E+02 6.44E+02 5.63E-Ol 1.28E+03 1.28E+03 

Welding Fumes not NA 5,000 so 2.52E-Ol 2.00E+OO l.OSE+OO 1.91E+OO 1.91E+OO 
otherwise listed 
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TABLE 1 (PART M).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 39 of TA-3 
--------- ----- ---- -- --------------------- -----

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/mJ 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R pg/mJ FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Qh') (Rl) FROMACIS RATES(Qha) 

(Rl) (R2)RATIO 

g/sec lblhr lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

NONCARCINOGENIC POLLUTANTS 

2 Aluminum, Welding 7429-90-5 5,000 50 2.52E-Ol 2.00E+OO 6.03E-01 3.31E+OO 3.31E+OO 
Fumes, as AI 

3 Hydrogen Chloride 7647-01-0 7,000 70 3.52E-Ol 2.80E+OO 1.96E-02 1.43E+02 1.43E+02 

4 Kerosene 8008-20-6 100,000 1,000 5.04E+OO 4.00E+Ol 1.05E-03 3.81E+04 3.81E+04 

5 Nitric Acid 7697-32-2 5,000 50 2.52E-Ol 2.00E+OO 2.42E-02 8.27E+Ol 8.27E+Ol 

6 Oil Mist, Mineral NA 5,000 50 2.52E-Ol 2.00E+OO 1.25E-02 1.60E+02 1.60E+02 

7 Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 3.63E+02 3.18E-01 2.26E+03 2.26E+03 

8 Silica, Fused 60676-86-0 100 1 5.04E-03 4.00E-02 2.50E-03 1.60E+Ol 1.60E+Ol 
(respirable) 

9 Tungsten as W 7440-33-7 5,000 50 2.52E-Ol 2.00E+OO 6.01E-Ol 3.33E+OO 3.33E+OO 
insoluble Compounds 

10 Welding Fumes not NA 5,000 50 2.52E-Ol 2.00E+OO 8.56E-Ol 2.33E+OO 2.33E+OO 
otherwise listed 

11 Zinc Chloride Fume 7646-85-7 1,000 10 5.04E-02 4.00E-01 5.00E-03 7.99E+Ol 7.99E+Ol 

CARCINOGENIC POLLUTANTS 

1 Nickel, metal (dust) 7440-02-0 1,000 10 5.03E-02 4.00E-Ol 3.00E-Ol 1.33E+OO 1.33E+OO :t... 
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TABLE 1 (PART N).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 40 of TA-3 
-- -----

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
11100 OF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER NO. 
POLLUTANTS NUMBER pglnfJ THEOELS RATE RATIO 

CHEMICALS EMISSION RATIO 
(R1)0R pglnfJ FROM SLEVS/Qhr SLEVS/Qh1 

RAPS(Qb') (Rl) FROMACIS RATES(Qh") (Rl) (R1)RATIO 

glsec lblbr lblhr lblyear lblhr 

1 2 3 4 s 6 7 8 9 10 11 12 13 

NONCARCINOGENIC POLLUTANTS 

I Alwninum, Metal 7429-90-S 10,000 100 S.03E-OI 4.00E+OO 1.2SE-02 3.19E+02 3.19E+02 
Dust, as AI 

2 Aluminum, Welding 7429-90-S 5,000 so 2.S2E-OI 2.00E+OO 2.25E-05 8.88E+04 8.88E+04 
Fwnes, as AI 

3 Carbon Black 1333-86-4 3,SOO 35 1.76E-OI 1.40E+OO 2.SOE-05 S.59E+04 S.59E+04 

4 Hydrogen Chloride 7647-01-0 7,000 70 3.52E-01 2.80E+OO l.52E-03 1.85E+03 2.08E+01 1.82E-02 1.54E+02 1.54E+02 

5 Hydrogen Fluoride, as 7664-39-3 2,300 23 l.l6E-01 9.19E-01 8.25E-03 l.llE+02 1.27E+OO l.llE-03 8.29E+02 l.llE+02 
F 

6 Hydrogen Peroxide 7722-84-1 1,400 14 7.05E-02 5.59E-01 l.l8E-03 4.76E+02 l.71E+01 l.SOE-02 3.73E+01 3.73E+01 

7 Kerosene 8008-20-6 100,000 1,000 5.04E+OO 4.00E+01 8.94E-02 4.47E+02 5.72E+01 S.OOE-02 7.99E+02 4.47E+02 

8 Nitric Acid 7697-32-2 5,000 so 2.52E-01 2.00E+OO 3.59E-02 5.57E+01 2.15E+01 1.88E-02 l.06E+02 S.57E+01 

9 Oil Mist, Mineral NA s,ooo so 2.52E-01 2.00E+OO 5.28E-03 3.79E+02 3.79E+02 

10 Phosphoric Acid 7664-38-2 1,000 10 S.03E-02 4.00E-01 6.25E-04 6.39E+02 6.39E+02 

11 Potassium Hydroxide 1310-58-31 2,000 20 l.01E-01 7.99E-01 l.25E-04 6.39E+03 5.50E+OO 4.81E-03 1.66E+02 1.66E+02 

12 Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 l.95E+02 l.71E-01 4.21E+03 4.21E+03 

13 Sulfuric Acid 7664-93-9 1,000 10 S.04E-02 4.00E-01 1.26E-02 3.17E+01 1.83E+01 1.60E-02 2.50E+01 2.50E+01 

14 Tungsten as W 7440-33-7 S,OOO so 2.52E-01 2.00E+OO 3.63E-05 5.5IE+04 5.51E+04 
insoluble Compounds 

1S Wood Dust (certain NA 1,000 10 5.04E-02 4.00E-01 l.l3E-03 3.55E+02 3.55E+02 
hard woods) 

CARCINOGENIC POLLUTANTS 

16 Nickel, Metal (dust) 7440-02-0 1,000 10 5.03E-02 4.00E-01 l.l9E-04 3.36E+03 3.36E+03 

17 1, 1,2-Trichloroethane 79-00-5 45,000 450 2.27E+OO 1.80E+01 3.88E-02 4.64E+02 4.64E+02 
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TABLE 1 (PART 0).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 43 ofTA-3 
------- ··-

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

IDXICAIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/mJ THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

pg/mJ FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Q~ (Rl) FROMACIS RATES(Qha) 
(R2) (R2)RATIO 

glsee Jblhr Jblbr Jb/year Jblbr 

1 2 3 4 s 6 7 8 9 10 11 12 13 

2 Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO 8.03E-03 1.24E+03 1.24E+03 

3 Ammonia 7664-41-7 17,000 170 8.56E-01 6.79E+OO 5.55E-01 1.22E+01 1.22E+01 

4 Carbon Black 1333-86-4 3,500 35 1.76E-01 1.40E+OO 6.95E-03 2.01E+02 2.01E+02 

5 Kerosene 8008-20-6 100,000 1,000 5.04E+OO 4.00E+01 l.OOE-02 4.00E+03 4.00E+03 

6 Potassium Hydroxide 1310-58-31 2,000 20 1.01E-01 7.99E-01 3.13E-06 2.56E+05 2.56E+05 

7 Wood Dust (certain NA 1,000 10 5.04E-02 4.00E-01 l.25E-03 3.20E+02 3.20E+02 
hardwoods) 

8 I, 1,2-Trichloroethane 79-00-5 45,000 450 2.27E+OO 1.80E+01 2.50E-02 7.19E+02 7.19E+02 
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TABLE 1 (PART P).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 66 of TA-3 

RAPS 1990 DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
lllOOOF 8-HOUR SLEVS EMISSION 

RATIO AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/mJ 
THEOELS RATE 

SLEVS/ CHEMICALS EMISSION 
RATIO 

(R1)0R 
Jlg/mJ FROM SLEVS/Qha 

RAPS(Q"') 
Qhr FROMACIS RATES(Qha) 

(Rl) (R2)RATIO 
(Rl) 

glsec lblhr lblhr lblyear lblhr 

1 1 3 4 5 6 7 8 9 10 11 11 13 

NONCARCINOGENIC POLLUTANTS 

2 Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO 1.38E-03 7.27E+03 7.27E+03 

3 Aluminwn, Metal Dust, as 7429-90-5 10,000 100 5.04E·Ol 4.00E+OO 2.81E-02 1.42E+02 1.42E+02 

AI 

4 Aluminwn, Welding Fumes, 7429-90-5 5,000 so 2.52E-Ol 2.00E+OO l.SOE-04 1.33E+04 ' 1.33E+04 

as Al 

5 Ammonia 7664-41-7 17,000 170 8.56E-Ol 6.79E+OO S.SOE-03 1.24E+03 1.24E+03 

6 Carbon Black 1333-86-4 3,500 35 1.76E-Ol 1.40E+OO S.OOE-03 2.80E+02 2.80E+02 

7 Hydrogen Chloride 7647-01-0 7,000 70 3.52E·Ol 2.80E+OO 7.12E-04 3.93E+03 1.03E+02 8.99E-02 3.11E+Ol 3.11E+Ol 

8 Hydrogen Fluoride, as F 7664-39-3 2,300 23 l.l6E-Ol 9.19E-Ol 1.88E-03 4.90E+02 1.27E+OO l.llE-03 8.29E+02 4.90E+02 

9 Hydrogen Peroxide 7722-84-1 1,400 14 7.0SE-02 5.59E-Ol l.SOE-04 3.73E+03 3.73E+03 

10 Kerosene 8008-20-6 100,000 1,000 5.04E+OO 4.00E+01 2.92E-02 1.37E+03 l.37E+03 

11 Nickel, soluble & inorg. 7440-02-0 100 1 5.03E-03 4.00E-02 7.53E-06 5.31E+03 5.31E+03 

comp., asNi 

12 Nitric Acid 7697-32-2 5,000 so 2.52E-Ol 2.00E+OO 1.05E-02 1.90E+02 1.04E+02 9.12E-02 2.19E+Ol 2.19E+Ol 

13 Oil Mist, Mineral NA 5,000 50 2.52E-Ol 2.00E+OO 4.28E-03 4.67E+02 4.67E+02 

14 Phosphoric Acid 7664-38-2 1,000 10 5.03E-02 4.00E-Ol 1.37E-03 2.92E+02 2.92E+02 

15 Potassiwn Hydroxide 1310-58-31 2,000 20 l.OlE-01 7.99E-Ol 3.20E-07 2.50E+06 2.50E+06 

16 Propane 74-98-6 1,800,000 18,000 9.06E+Ol 7.19E+02 5.14E+02 4.49E-Ol 1.60E+03 l.60E+03 

17 Silica, Quartz 14808-60-7 100 1 5.03E-03 4.00E-02 2.50E-04 l.60E+02 2.64E+Ol 2.31E-02 l.73E+OO l.73E+OO 

18 Silica, Fused (respirable) 60676-86-0 100 1 5.04E-03 4.00E-02 6.2SE-05 6.39E+02 6.39E+02 

19 Silver (metal dust & soluble 7440-22-4 100 1 5.04E-03 4.00E-02 5.00E-05 7.99E+02 7.99E+02 
comp., as Ag) 

20 Sulfuric Acid 7664-93-9 1,000 10 5.04E-02 4.00E-Ol 3.35E-03 l.l9E+02 2.03E+OO 1.78E-03 2.25E+02 l.l9E+02 
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TABLE 1 (PART P).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 66 of TA-3-
---- --

RAPS 1990 DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1f1000F 8-HOUR SLEVS EMISSION 

RATIO AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlgfm3 
THEOELS RATE 

SLEVSf CHEMICALS EMISSION 
RATIO 

(R1)0R 
"gfm3 FROM SLEVStQha 

RAPS(Qh') 
Qhr FROMACIS RATES(Qha) 

(Rl) (R2)RATIO 
(Rl) 

gfsec lbfhr lbfhr lbfyear lbfhr 

1 l 3 4 5 6 7 8 9 10 11 1l 13 

21 1\mgsten as W insoluble 7440-33-7 5,000 50 2.52E-Ol 2.00E+OO l.SOE-04 1.33E+04 1.33E+04 
Compowtds 

22 Welding Fumes not NA 5,000 50 2.52E-Ol 2.00E+OO 3.13E-02 6.38E+Ol 6.38E+Ol 
otherwise listed 

CARCINOGENIC POLLUTANTS 

23 Chromic acids & chromates 1333-82-0 1.00 0.01 5.03E-05 4.00E-04 1.25E-04 3.20E+OO 3.20E+OO 

24 1, 1,2-Trichloroethane 79-00-5 45,000 450 2.27E+OO 1.80E+Ol 4.15E-03 4.33E+03 4.33E+03 
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TABLE 1 (PART Q).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 70 of TA-3 

RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
111000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER f1g/m3 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

flglm3 FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Q~ (Rt) FROMACIS RATES(Qh•) 

(R2) (R2)RATIO 

g/sec lblhr lblhr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 2.51E+03 2.19E+OO 3.28E+02 3.28E+02 

TABLE 1 (PART R).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 142 ofTA-3 
--·----· ----·· --- - ---- - -- - - -- - - - -- -------- -

RAPS 1990DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
111000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER flg/m3 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

flg/m3 FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Qh') (Rt) FROMACIS RATES(Qh•) 

(R2) (R2)RATIO 

g/sec lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 1.09E+03 9.53E-01 7.55E+02 7.S5E+02 

s: 
~ 

~ 
~ 



~--

I 
I 
i 

I 

NO. 
' 

I 

l 

NO. 

I I 

l 

2 

3 

4 

! -v. 

TABLE 1 (PART S).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 102 of TA-3 
--- --- -- --- - ---- ----

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

1/IOOOF 8-HOUR SLEVS EMISSION 
10XICAffi CAS OELS 

THEOELS RATE RATIO 
AMOUNT OF HOURLY 

RATIO 
SMALLER 

POLLUTANTS NUMBER pgtm3 
pg/mJ FROM SLEVS/Qhr CHEMICALS EMISSION 

SLEVS/Qh• 
(R1)0R 

RAPS(Qh') (Rt) FROMACIS RATES(Qh") 
(R2) (R2)RATIO 

g/sec lb/hr lblhr lblyear lb/hr 

2 3 4 5 6 7 8 9 10 II 12 13 

Lithium Hydride 7580-67-8 25 0.25 l.26E-03 9.99E-03 l.02E-02 9.82E-Ol 9.82E-Ol 

TABLE 1 (PART T).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 102 of TA-3 
----------------~--····-- --- --~-

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

10XICAIR CAS OELS 
1/IOOOF 8-HOUR EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER pg/mJ 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R pglmJ FROM SLEVS/Qhr SLEVS/Qh• 

RAPS(Q~ (Rt) FROMACIS RATES(Qh") 
(R2) (R2)RATIO 

glsec lblhr lb/hr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Hydrogen Chloride 7647-01-0 7,000 70 3.52E-Ol 2.80E+OO S.OOE-04 5.59E+03 5.59E+03 

Nitric Acid 7697-32-2 5,000 50 2.52E-Ol 2.00E+OO 2.80E-02 7.14E+Ol 7.14E+Ol 

Sulfuric Acid 7664-93-9 1,000 10 5.04E-02 4.00E-Ol 2.50E-04 1.60E+03 l.60E+03 

Welding Fumes not NA 5,000 50 2.52E-Ol 2.00E+OO 2.06E-03 9.70E+02 9.70E+02 
otherwise listed 
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TABLE 1 (PART U).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 132 ofTA-3 
---- -- --- -- -- -- - --- -- --- --

RAPS 1990 DATA A CIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
111000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER flg/ml THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

f'g/ml FROM SLEVS/Qhr SLEVS/Qha 
RAPS(Qh') (Rt) FROMACIS RATES (Qh8

) 
(Rl) (R2)RATIO 

rJsee lblhr lblltr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Acetic Acid 64-19-7 2S,OOO 2SO l.26E+OO 9.99E+OO 2.79E+OO 3.S8E+OO 3.S8E+OO 

TABLE 1 (PART V).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 141 of TA-3 
-- -- -- - -- - --- -- --·-··- - ---- ------------ --

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER f'g/ml 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R flg/M3 FROM SLEVS/Qhr SLEVS/Q•• 
RAPS(Qh') (RI) FROMACIS RATES(Qh~ (Rl) (R2)RATIO 

r.fsee lblhr lblhr lb/year lblhr 

NONCARCINOGENIC POLLUTANTS 

1 Carbon Black 1333-86-4 3,500 35 l.76E-01 l.40E+OO 2.SOE-03 5.59E+02 5.59E+02 

2 Nitric Acid 7697-32-2 s,ooo so 2.52E-01 2.00E+OO 7.50E-04 2.66E+03 2.66E+03 

3 Tungsten as W 7440-33-7 5,000 so 2.S2E-01 2.00E+OO l.2SE-03 l.60E+03 l.60E+03 
insoluble Compounds 

CARCINOGENIC POLLUTANTS 

4 Nicke~ soluble & 7440-02-0 100 I S.03E-03 4.00E-02 l.25E-04 3.20E+02 3.20E+02 
inorg. comp., as Ni 
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TABLE 1 (PART W).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 170 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
111000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER Jlg/~ 
THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R 
Jlg/~ FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Qh') (RI) FROMACIS RATES(Qh") (R2) (R2)RATIO 

g/sec lblhr lblhr lb/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 4.49E+03 3.93E+OO l.83E+02 l.83E+02 

TABLE 1 (PART X).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic and Carcinogenic Pollutants from Building 223 of TA-3 
---------------------------------- -- --------- --· ··--- ·-

RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
NO. 

POLLUTANTS NUMBER pg/m3 THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R pg/m3 FROM SLEVS/Qhr SLEVS/Qh• 

RAPS(Qh') (RI) FROMACIS RATES(Qh") (R2) (R2)RATIO 

glsec lblhr lblhr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

NoNCARCINOGENIC POLLUTANTS 

1 2-Butoxyethano1 lll-76-2 121,000 1,210 6.09E+OO 4.84E+Ol S.OIE-01 9.66E+01 9.66E+Ol 

2 Kerosene 8008-20-6 100,000 1,000 S.04E+OO 4.00E+01 8.36E-01 4.78E+01 4.78E+01 

3 Sulfuric Acid 7664-93-9 1,000 10 S.04E-02 4.00E-01 8.11E-01 7.10E-04 S.63E+02 S.63E+02 

I 
CARCINOGENIC POLLUTANTS 

I 

4 I, 1,2-Trichloroethane 79-00-S 45,000 4SO 2.27E+OO l.80E+01 3.03E+OO S.94E+OO S.94E+OO 
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TABLE 1 (PART Y).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 287 of TA-3 
-----------

I I I I I RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
lllOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER !1g/m3 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

!1g/m3 FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Qh~ (Rl) FROMACIS RATES(Qh•) 

(Rl) (R2)RATIO 

glsec lb/hr lblhr lblyear lb/hr 

2 3 4 5 6 7 8 9 10 11 12 13 

Aluminum, Metal 7429-9()..5 10,000 100 5.04E-01 4.00E+OO 2.50E-04 l.60E+04 l.60E+04 
Dust, as Al 

Kerosene 8008-20-6 100,000 1,000 5.04E+OO 4.00E+01 3.00E-03 l.33E+04 l.33E+04 

TABLE 1 (PART Z).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 316 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

'IUXICAIR CAS OELS 
1/lOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER !111m3 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

!1g/M3 FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Q~ (Rl) FROMACIS RATES(Qh~ (R2) (R1)RATIO 

g/sec lblhr lb/hr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 l.21E+02 l.06E-Ol 6.79E+03 6.79E+03 
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TABLE 1 (PART AA).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 409 of TA-3 
----------------

RAPS 1990 DATA A CIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER f'g/ml 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R f'g/ml FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Q~ (RI) FROMACIS RATES(Qha) 
(R2) (R2)RATIO 

glsec lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO l.l7E-02 8.5IE+02 8.51E+02 

TABLE 1 (PART BB).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 425 ofTA-3 
--------------- ---------

RAPS 1990 DATA ACIS 1995DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF 8-HOURSLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER f'g/ml 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R f'glm3 FROM SLEVS/Q1" SLEVS/Qha 

RAPS(Qh') (RI) FROMACIS RATES(Qha) 
(R2) (R2)RATIO 

glsec lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 3.86E+01 3.37E-02 2.13E+04 2.13E+04 
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TABLE 1 (PART CC).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 494 ofTA-3 

RAPS 1990DATA A CIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER f1g/m3 THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R 
f1glm3 FROM SLEVS/Qhr SLEVS/Q._ 

RAPS(Qh') (RI) FROMACIS RATES(Qha) 
(R2) (R2)RATIO 

glsec lblhr lblhr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 11 13 

Acetic Acid 64-19-7 25,000 250 1.26E+OO 9.99E+OO 1.06E-05 9.40E+05 9.40E+05 

Aluminum, Metal Dust, as 7429-90-5 10,000 100 S.04E-01 4.00E+OO 2.SOE-06 1.60E+06 1.60E+06 
Al 

Ammonia 7664-41-7 17,000 170 8.S6E-01 6.79E+OO 1.25E-04 S.43E+04 S.43E+04 

Hydrogen Chloride 7647-01-0 7,000 70 3.S2E-01 2.80E+OO 4.63E-05 6.0SE+04 4.29E+01 3.76E-02 7.4SE+01 7.4SE+01 

Hydrogen Fluoride, as F 7664-39-3 2,300 23 l.l6E-01 9.19E-01 l.OOE-04 9.19E+03 7.61E+OO 6.66E-03 1.38E+02 1.38E+02 

Hydrogen Peroxide 7722-84-1 1,400 14 7.05E-02 S.S9E-01 3.7SE-06 1.49E+OS 1.49E+OS 

Nickel, soluble & inorg. 7440-02-0 100 1 5.03E-03 4.00E-02 1.2SE-10 3.20E+08 3.20E+08 
comp., asNi 

Nitric Acid 7697-32-2 5,000 so 2.S2E-01 2.00E+OO 1.7SE-04 l.l4E+04 S.46E+01 4.78E-02 4.18E+01 4.18E+01 

Phosphoric Acid 7664-38-2 1,000 10 S.03E-02 4.00E-01 S.OOE-07 7.99E+OS 4.04E+OO 3.S3E-03 l.l3E+02 l.l3E+02 

Potassium Hydroxide 1310-58-31 2,000 20 1.01E-01 7.99E-01 1.2SE-06 6.39E+OS 6.39E+OS 

Silver (metal dust & 7440-22-4 100 1 S.04E-03 4.00E-02 S.OOE-12 7.99E+09 7.99E+09 
soluble comp., as Ag) 

Sulfuric Acid 7664-93-9 1,000 10 S.04E-02 4.00E-01 9.SOE-06 4.21E+04 4.21E+04 

Tungsten as W insoluble 7440-33-7 5,000 so 2.52E-01 2.00E+OO S.OOE-10 4.00E+09 4.00E+09 
Compounds 
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TABLE 1 (PART DD).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 495 of TA-3 
------------------ ------------ ------------- - -------------------------------------------- ----------------------- -- -------------------

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER pg/m3 THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R pg/m3 FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Q~ (Rl) FROMACIS RATES(Qh~ (R2) (R2)RATIO 

g/see lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Silver (metal dust & 7440-22-4 100 1 S.04E-03 4.00E-02 9.SOE-07 4.21E+04 4.21E+04 
soluble comp., as 

A g) 

TABLE 1 (PART EE).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 502 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
lllOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER pg/m3 THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R pg/m3 FROM SLEVS/Qhr SLEVS/Qha 
RAPS(Qh') (Rl) FROMACIS RATES(Qb~ (R2) (R2)RATIO 

glsec lb/hr lblhr lb/year lb/hr 

2 3 4 5 6 7 8 9 10 11 12 13 

Propane 74-98-6 1,800,000 18,000 9.06E+Ol 7.19E+02 1.21E+02 l.06E-Ol 6.79E+03 6.79E+03 :t:... 
::;· 
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TABLE 1 (PART FF).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 562 of TA-3 
------ ------ --- -----------------------

RAPS 1990DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER pgtml THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R pgtml FROM SLEVS/Qhr SLEVS/Qha 
RAPS(Qh') (Rl) FROMACIS RATES(Qha) 

(R2) (R2)RATIO 

rJsec lblhr lblhr lb/year lblhr 

l 3 4 5 6 7 8 9 10 11 12 13 

Hydrogen Chloride 7647-01-0 7,000 70 3.52E-01 2.80E+OO 3.90E+01 3.41E-02 8.19E+01 8.19E+Ol 

TABLE 1 (PART GG).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 431510 of TA-3 
- -- --

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER I'Eiml 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R pG/Ml FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Qh') (Rl) FROMACIS RATES(Qh•) 
(R2) (R2)RATIO 

wsee lblhr lblhr 1blyear lblhr 

l 3 4 5 6 7 8 9 10 11 12 13 

Acetic Acid 64-19-7 25,000 250 l.26E+OO 9.99E+OO 2.97E-02 3.37E+02 3.37E+02 

Ammonia 7664-41-7 17,000 170 8.S6E-01 6.79E+OO 2.07E-02 3.28E+02 3.28E+02 
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TABLE 1 (PART HH).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 1498 of TA-3 

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER pg/mJ THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R 
pg/mJ FROM SLEVS/Qhr SLEVS/Qha 

RAPS(Qh') (Rl) FROMACIS RATES(Qha) 
(Rl) (R2)RATIO 

r/Sef: lblhr lblhr lb/year lblhr 

l 3 4 5 6 7 8 9 10 11 1l 13 

Propane 74-98-6 1,800,000 18,000 9.06E+01 7.19E+02 6.05E+01 5.30E-02 1.36E+04 1.36E+04 

TABLE 1 (PART U).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 1559 of TA-3 
---- -- ---- --------- - ---------------- ----

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER prfmJ 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

prfmJ FROM SLEVS/Qhr SLEVS/Qha 
RAPS(Q~ (Rl) FROMACIS RATES(Qh~ (Rl) (R2)RATIO 

rfsee lblhr lb/hr lblyear lblhr 

l 3 4 5 6 7 8 9 10 11 1l 13 

Ammonia 7664-41-7 17,000 170 8.56E-01 6.79E+OO 1.25E-01 5.43E+01 5.43E+01 
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TABLE 1 (PART JJ).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 1698 of TA-3 
-

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/1000F 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER Jlg/m' 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

Jlg!m3 FROM SLEVS/Qhr SLEVS/Qho 
RAPS(Qh~ (RI) FROMACIS RATES(Qh") (Rl) (R1)RATIO 

g/RC lblhr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Hydrogen Peroxide 7722-84-1 1,400 14 7.05E-02 5.59E-01 2.45E+OO 2.14E-03 2.61E+02 2.61E+02 

Nickel, soluble & 7440-02-0 100 1 5.03E-03 4.00E-02 l.OOE-01 8.75E-05 4.57E+02 4.57E+02 
inorg. comp., as Ni 

Nitric Acid 7697-32-2 5,000 50 2.52E-01 2.00E+OO 1.65E+01 1.45E-02 1.38E+02 1.38E+02 

Vanadium, Respirable 1314-62-1 50 1 2.52E-03 2.00E-02 l.lOE+OO 9.63E-04 2.08E+01 . 2.08E+01 
Dust& Fume 

Zinc Chloride Fume 7646-85-7 1,000 10 5.04E-02 4.00E-01 6.00E-01 5.25E-04 7.61E+02 7.61E+02 

TABLE 1 (PART KK).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 1701 of TA-3 
-

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER Jlg!m3 THEOELS RATE RATIO 

CHEMICALS EMISSION 
RATIO 

(R1)0R 
Jl&lm3 FROM SLEVS/Qhr SLEVS/Qhl 

RAPS(Qh~ (RI) FROMACIS RATES(Qh") (Rl) (R1)RATIO 

g/sec lb/hr lblhr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Wood Dust (certain NA 1,000 10 5.04E-02 4.00E-01 2.50E-03 1.60E+02 1.60E+02 
hardwoods) 
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TABLE 1 (PART LL ).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 2202 of TA-3 
------------------- ----------- -- ---------- - - ----------- ~-

RAPS 1990 DATA ACIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/100 OF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER J1g/m3 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

J1g/m3 FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Qh') (Rl) FROMACIS RATES(Qh~ (R2) (R2)RATIO 

g/sec lblhr lblhr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Nitric Acid 7697-32-2 5,000 50 2.52E-01 2.00E+OO l.32E+01 l.l6E-02 l.73E+02 l.73E+02 

Phosphoric Acid 7664-38-2 1,000 10 5.03E-02 4.00E-01 4.04E+OO 3.53E-03 l.l3E+02 l.l3E+02 

TABLE 1 (PART MM).-8-HourSLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 2203 ofTA-3 

RAPS 1990 DATA A CIS 1995 DATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER J1g/m3 

THEOELS RATE RATIO 
CHEMICALS EMISSION 

RATIO 
(R1)0R 

J1g/m3 FROM SLEVS/Qhr SLEVS/Qh• 
RAPS(Qh') (Rl) FROMACIS RATES(Qh~ (R2) (R2)RATIO 

g/sec lblhr lblhr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Aluminum, Metal 7429-90-5 10,000 100 5.04E-01 4.00E+OO l.lOE+OO 9.63E-04 4.l5E+03 4.l5E+03 
Dust, as AI 

Carbon Black 1333-86-4 3,500 35 1.76E-01 1.40E+OO l.lOE+OO 9.63E-04 l.45E+03 1.45E+03 
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TABLE 1 (PART NN).-8-Hour SLEVs of Potentially Sensitive Noncarcinogenic Pollutants from Building 2010 of TA-3 
-----

RAPS 1990 DATA ACIS199SDATA 

HOURLY 
PURCHASED ESTIMATED THE 

TOXIC AIR CAS OELS 
1/lOOOF 8-HOUR SLEVS EMISSION 

AMOUNT OF HOURLY SMALLER 
POLLUTANTS NUMBER Jlglm3 THEOELS RATE RATIO CHEMICALS EMISSION 

RATIO 
(R1)0R 

Jlg!m3 FROM SLEVS/Qhr SLEVS/Qha 
RAPS(Qh') (RI) FROMACIS RATES(Qha) (R2) (R2)RATIO 

glsec lhlbr lhlbr lb/year lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Hydrogen Peroxide 7722-84-1 1,400 14 7.05E·02 5.59E·01 1.47E+01 1.28E-02 4.35E+01 4.35E+01 
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RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT RISK ANNUAL 
FACTOR MAXIMUM ANNUAL SLEVS EMISSION 

PURCHASED ESTIMATED THE 

NO. 
CARCINOGENIC CAS CAR (URF) CANCER 

RATE RATIO AMOUNT OF ANNUAL SMALLER 
POLLUTANTS NUMBER CLASS RISK CHEMICALS EMISSION RATIO (R1)0R(Ri FROM SLEVS/ SLEVS/QoA (CuXURF) QoR FROMACIS RATES(QoA) RATIO RAPS(Q"R) 

(Rl) 
(Rl) 

(pg/m~-1 glsec lblyr lblyr lblyear lblhr 

1 l 3 4 !l 6 7 8 9 10 11 ll 13 14 

I Acetaldehyde 75-07-0 B2 2.20E-06 5.42E-06 1.84E-03 2.93E+OI 4.00E-OI 1.40E-01 2.09E+02 2.09E+02 

2 Aczylamide 79-06-1 B2 1.30E-03 3.20E-03 3.12E-06 4.95E-02 

3 Aczylonitrile 107-13-1 B1 6.80E-05 1.68E-04 5.91E-05 9.47E-01 

4 Allyl Chloride 107-05-1 c 5.50E-08 1.36E-07 7.37E-02 1.11E+03 

5 Aldrin 309-00-2 B2 4.90E-03 1.21E-02 8.28E-07 1.31E-02 

6 Arsenic, el. & in., exc. 7440-38-2 A 4.30E-03 1.06E-02 9.43E-07 1.50E-02 2.00E-07 7.49E+04 7.49E+04 
Arsine, as As 

7 Asbestos 1332-21-4 A 6.90E+OO 1.70E+01 5.88E-10 9.33E-06 

8 Benzene 71-43-2 A 8.30E-06 2.05E-05 4.89E-04 7.76E+OO 2.37E+OO 3.21E+OO 3.27E+OO 

9 Benzidine 92-87-5 A 6.70E-02 1.65E-01 6.05E-08 9.61E-04 

10 Benzo(a)pyrene 50-32-8 B2 1.70E-03 4.19E-03 2.39E-06 3.79E-02 

II Benzyl Chloride 100-44-7 B2 1.20E-05 2.96E-05 3.38E-04 5.37E+OO 

12 Bezyllium 7440-41-7 B2 2.40E-03 5.92E-03 1.69E-06 2.68E-02 I.IOE-01 2.44E-OI 2.44E-01 

13 Bis (Chlorornethyl) Ether 542-88-1 A 6.20E-02 1.53E-01 6.54E-08 1.04E-03 
(BCME) 

14 Bromoform 75-25-2 B2 I.IOE-06 2.71E-06 3.69E-03 5.85E+OI 

15 1,3-Butadiene 106-99-0 B2 2.80E-04 6.90E-04 1.45E-05 2.30E-OI 

16 Cadmium, el.l&comp., as 7440-43-9 Bl I.SOE-03 4.44E-03 2.25E-06 3.58E-02 
Cd 

17 Carbon Tetrachloride 56-23-5 B2 1.50E-05 3.70E-05 2.70E-04 4.29E+OO 5.00E-01 8.58E+OO 1.41E+Ol 4.94E+OO 8.70E-Ol 8.70E-Ol 

18 Chloroform 67.Q6-3 B2 2.30E-05 5.67E-05 1.76E-04 2.80E+OO 4.50E-OI 6.22E+OO 4.52E+OO 6.19E-Ol 6.19E-Ol 

19 Chlordane 57-74-9 B2 3.70E-04 9.12E-04 l.lOE-05 1.74E-OI 

20 Chromium VI 18540-29-9 A 1.20E-02 2.96E-02 3.38E-07 5.37E-03 

tp -!j 

21 Diethanolamine 111-42-2 -- l.lOE-07 2.71E-07 3.69E-02 5.85E+02 

ll 22 3,3-Dichlorobenzidine 91-94-1 B2 4.80E-04 1.18E-03 8.45E-06 1.34E-01 

23 Epichlorohydrin 106-89-8 B2 1.20E-06 2.96E-06 3.38E-03 5.31E+01 

I! 24 Ethyl Aczylate 140-88-5 B2 5.00E-07 1.23E-06 8.11E-03 1.29E+02 6.09E-OI 2.13E-OI 6.05E+02 6.05E+02 
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CARCINOGENIC 
POLLUTANTS 

:z 

Ethylene Dibromide 

Ethylene Dichloride 

Ethylene Oxide 

Formaldehyde 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Hydrazine 

Lindane 

Methyl Chloride 

Methylene Chloride 

Nickel, metal (dust) 

Pentachlorophenol 

Polychlorinated Biphenyl 
(PCB) 

Propylene Dichloride 

Propylene Oxide 

Styrene 

Toxaphene 

Tetrachlorethylene 

Trichloroethylene 

Vinyl Chloride 

1,1-Dichloethylene 

1,1,2,2-Tetrachloroethane 

1,1,1,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,2-Dibromo-3-
Chloropropane 

UNIT RISK 
FACTOR MAXIMUM 

CAS CAR (URF) CANCER 
NUMBER CLASS RISK 

(c •• xURF) 

(pg/..,Jrl 

3 4 5 6 

106-93-4 B2 2.20E-04 5.42E-04 

107-06-2 B2 2.60E-05 6.41E-05 

75-21-8 Bl l.OOE-04 2.47E-04 

50-00-0 Bl 1.30E-05 3.20E-05 

118-74-1 B2 4.60E-04 1.13E-03 

87-68-3 c 2.20E-05 5.42E-05 

67-12-1 c 4.00E-06 9.86E-06 

302-01-2 B2 4.90E-03 1.21E-02 

58-89-9 B2-C 3.80E-04 9.37E-04 

74-87-3 c 1.80E-06 4.44E-06 

75-09-2 B2 4.70E-07 1.16E-06 

NA A 2.40E-04 5.92E-04 

87-86-5 B2 3.90E-07 9.61E-07 

11097-69-1 B2 1.20E-03 2.96E-03 

78-87-5 B2 7.20E-07 1.78E-06 

15-56-9 B2 3.70E-06 9.12E-06 

100-42-5 B2 5.70E-07 1.41E-06 

8001-35-2 B2 3.20E-04 7.89E-04 

127-18-4 B2 1.40E-05 3.45E-05 

79-01-6 B2 l.OOE-05 2.47E-05 

75-01-4 A 8.40E-05 2.01E-04 

75-35-4 c 5.00E-05 1.23E-04 

79-34-5 c 5.80E-05 1.43E-04 

630-20-6 c 7.40E-06 1.82E-05 

79-00-5 c 1.60E-05 3.94E-05 

96-12-8 B2 6.90E-07 1.70E-06 

RAPS 1990 DATA 

ANNUAL 
ANNUAL SLEVS EMISSION 

RATE RATIO 

FROM SLEVS/ 
QoR 

RAPS(Q0 R) 
(Rl) 

gfsec lblyr lblyr 

7 8 9 10 

1.84E-05 2.93E-OI 

1.56E-04 2.48E+OO 

4.06E-05 6.44E-01 

3.12E-04 4.95E+OO 5.46E+OO 9.07E-01 

8.82E-06 1.40E-Ol 

1.84E-04 2.93E+OO 

l.OlE-03 1.61E+Ol 

8.28E-07 1.31E-02 

1.07E-05 1.69E-01 

2.25E-03 3.58E+Ol 

8.63E-03 1.37E+02 1.50E+Ol 9.11E+OO 

1.69E-05 2.68E-01 7.36E-02 3.65E+OO 

1.04E-02 1.65E+02 

3.38E-06 5.37E-02 

5.63E-03 8.94E+Ol 5.50E+OO 1.63E+Ol 

l.IOE-03 1.74E+Ol 

7.12E-03 1.13E+02 

1.27E-05 2.01E-Ol 

2.90E-04 4.60E+OO l.OOE+OO 4.60E+OO 

4.06E-04 6.44E+OO 4.15E+OO 1.55E+OO 

4.83E-05 7.66E-01 

B.liE-05 1.29E+OO 

6.99E-05 l.llE+OO 

5.48E-04 8.70E+OO 

2.54E-04 4.02E+OO 1.66E+OO 2.42E+OO 

5.88E-03 9.33E+Ol 

NEW EMISSION RATE DATA 

PURCHASED ESTIMATED 
AMOUNT OF ANNUAL 
CHEMICALS EMISSION RATIO 

SLEVS/QoA FROMACIS RATES(QoA) 
(R2) 

lblye.r lblhr 

11 1:Z 13 

2.60E+OO 9.10E-Ol 2.72E+OO 

7.42E+02 1.85E-Ol 

5.25E+Ol 1.58E-03 1.70E+02 

l.OOE-01 3.50E-02 3.23E+03 

1.12E-Ol 5.75E+Oi 

THE 
SMALLER 

(Rl)OR(R2) 
RATIO 

14 

2.72E+OO 

9.07E-Ol 

1.85E-Ol 

3.65E+OO 

1.63E+Ol 

3.23E+03 

4.60E+OO 

1.55E+OO 

2.42E+OO 
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TABLE 2 (PART A).-Annual SLEVs ofthe Carcinogenic Pollutants from TA-3 Facilities-Continued 
----··--- -

RAPS 1990DATA NEW EMISSION RATE DATA 

UNIT RISK ANNUAL 
FACTOR MAXIMUM ANNUAL SLEVS EMISSION PURCHASED ESTIMATED 

NO. 
CARCINOGENIC CAS CAR (URF) CANCER 

RATE RATIO AMOUNT OF ANNUAL 
POLLUTANTS NUMBER CLASS RISK CHEMICALS EMISSION RATIO 

FROM SLEVSI SLEVSIQIIA (CaaXURF> Q"R FROMACIS RATES (QIIA) RAPS(Q"~ 
(Rl) (R2) 

{llglmJrl glsec lb/yr lblyr lb/yellr lblbr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

51 2-Nitropropane 79-46-9 B2 2.70E-03 6.66E-03 !.SOE-06 2.38E-02 

Note: The highest JSC-3 estimated anrma1 concentrstionat sensitive receptors set was foond to be 2.465 flg/m3 wben emission rate is I glsec. 
Note: ACIS and RAPS databases (LANL 1995a and LANL 1990) indicated that 51 carcincgens had been used in the post. Site information now shows 35 carcinogens in use (Attaclunent 6, Table C). 
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THE 
SMALLER 

(Rl)OR(R2) 
RATIO 

14 
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CARCINOGENIC 
POLLUTANTS 

2 

Benzene 

Beryllium 

Carbon Tetrachloride 

Chloroform 

Ethylene Dichloride 

Formaldehyde 

Methylene Chloride 

Nickel, metal (dust) 

Propylene Dichloride 

Tetrachlorethylene 

Trichloroethylene 

1,1,2-Trichloroethane 

TABLE 2 (PART B).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from TA-3 

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT RISK ANNUAL 
FACTOR MAXIMUM ANNUAL SLEVS EMISSION PURCHASED ESTIMATED 

CAS CAR. (URF) CANCER 
RATE 

AMOUNT OF ANNUAL 
NUMBER CLASS RISK RATIO CHEMICALS EMISSION RATIO 

(c •• xURF) 
FROM SLEVStQoR FROMACIS RATES (QoA) SLEVstQoA 

RAPS(QoR) (Rl) (R2) 

(ltgfmJrt gfsec lbfyr lbfyr lblyear lblhr 

3 4 5 6 7 8 9 10 11 12 13 

7143-2 A 8.30E-06 2.05E-05 4.89E-04 7.76E+OO 2.37E+OO 3.27E+OO 

7440-41-7 B2 2.40E-03 5.92E-03 1.69E-06 2.68E-02 l.IOE-01 2.44E-Ol 

56-23-5 B2 1.50E-05 3.70E-05 2.70E-04 4.29E+OO S.OOE-01 8.58E+OO 1.41E+01 4.94E+OO 8.70E-01 

67-66-3 B2 2.30E-05 5.67E-05 1.76E-04 2.80E+OO 4.50E-01 6.22E+OO 4.52E+OO 6.19E-01 

107-06-2 B2 2.60E-05 6.41E-05 l.56E-04 2.48E+OO 2.60E+OO 9.10E-Ol 2.72E+OO 

50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 5.46E+OO 9.07E-01 

75-09-2 B2 4.70E-07 1.16E-06 8.63E-03 1.37E+02 1.50E+01 9.11E+OO 7.42E+02 l.SSE-01 

NA A 2.40E-04 5.92E-04 1.69E-05 2.68E-Ol 7.36E-02 3.65E+OO 5.25E+Ol 1.58E-03 l.70E+02 

78-87-5 B2 7.20E-07 1.78E-06 5.63E-03 8.94E+Ol 5.50E+OO l.63E+Ol 

127-184 B2 l.40E-05 3.45E-05 2.90E-04 4.60E+OO I.OOE+OO 4.60E+OO 

79-01-6 B2 l.OOE-05 2.47E-05 4.06E-04 6.44E+OO 4.15E+OO 1.55E+OO l.l2E-01 5.75E+01 

79-00-5 c 1.60E-05 3.94E-05 2.54E-04 4.02E+OO l.66E+OO 2.42E+OO 
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TABLE 2 (PART C).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 16 of TA-3 

RAPS 1990 DATA NEW EMISSIONRATEDATA 

UNIT RISK 
FACTOR MAXIMUM ANNUAL SLEVS ANNUAL PURCHASED ESTIMATED 

CARCINOGENiC CAS CAR (URF) CANCER EMISSION AMOUNT OF ANNUAL 
POLLliTANTS NUMBER CLASS RISK RATE FROM RATIO CHEMICALS EMISSION RATIO 

(CIDXURF) RAPS(Q0 R) SLEVS/Q0R FROMACIS RATES(QoA) SLEVS/QoA 
(Rl) (R2) 

(Jag/m~-1 glsec lblyr lblyr lblyear lblhr 

2 3 4 5 6 7 8 9 10 ll 12 13 

Chloroform 67-66-3 B2 2.30E-05 5.67E-05 1.76E-04 2.80E+OO 4.50E-01 6.22E+OO 

Chromium VI 18540-29-9 A 1.20E-02 2.96E-02 3.38E-07 5.37E-03 2.00E-02 2.68E-01 

Formaldehyde 50-00-0 B1 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 6.00E-01 8.25E+OO 

TABLE 2 (PART D).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 29 ofTA-3 

RAPS 1990DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

CANCER ANNUAL SLEVS 
CARCINOGENiC CAS CAR FACTOR RATE RATIO AMOUNT OF ANNUAL RATIO RISK 

POLLliTANTS NUMBER CLASS (URF) 
(CoaX 

FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 
RAPS QoR FROMACIS RATES(QoA) QoA 

URF) (QoR) (Rl) (R2) 

(Jaglm3
)"1 glsee lblyr lblyr lblyear lblhr 

:z 3 4 5 6 7 8 9 10 ll 12 13 

Beryllium 7440-41-7 B2 2.40E-03 5.92E-03 1.69E-06 2.68E-02 3.60E-06 7.45E+03 

Formaldehyde 50-00-0 B1 1.30E-05 3.20E-05 3.12E-04 4.95E+OO l.OOE-02 4.95E+02 

Methylene Chloride 75-09-2 B2 4.70E-07 3.24E-07 3.09E-02 4.90E+02 7.00E+02 7.00E-01 

Nickel, metal (dust) NA A 2.40E-04 5.92E-04 1.69E-05 2.68E-01 l.lOE-03 2.44E+02 
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TABLE 2 (PART E).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 30 ofTA-3 
-------- -- ----------------

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNlT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED ANNUAL SLEVS 

CARCINOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 

(ConXURF) RAPS Q"R FROMACIS RATES(Q"") Q"" 
(Q"R) (Rl) (R2) 

(JiglmJr• glsec lblyr lblyr lblyear lb/hr 

2 3 4 s 6 7 8 9 10 11 12 13 

Methylene Chloride 75-09-2 B2 4.70E-07 1.16E-06 8.63E-03 1.37E+02 8.25E+OO 1.66E+OI 1.66E+OI 

TABLE 2 (PART F).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 34 ofTA-3 
--------------

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNlT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

FACTOR 
ANNUAL SLEVS 

CARCINOGENIC CAS CAR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 

(C08 XURF) RAPS Q"R FROMACIS RATES(Q"") Q"" 
(Q"R) (Rl) (R2) 

(Jig/m~-1 ,;sec lb/yr lblyr lblyear lblhr 

2 3 4 s 6 7 8 9 10 11 12 13 

Formaldehyde 50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 1.56E-OI 3.17E+OI 

Methylene Chloride 75-09-2 B2 4.70E-07 1.16E-06 8.63E-03 1.37E+02 8.21E+OI 2.87E+OI 4.71E+OO 

Nickel, metal (dust) NA A 2.40E-04 5.92E-04 1.69E-05 2.68E-01 2.50E-02 1.07E+OI 
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TABLE 2 (PART G).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 3 7 of TA-3 
-

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

FACTOR 
ANNUAL SLEVS 

NO. 
CARCINOGENiC CAS CAR. CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 

POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVSI CHEMICALS EMISSION SLEVSI 
(C00 X URF) RAPS Q"R FROMACIS RATES (Q114) Q" 

(Q"~ (Rl) (R2) 

(l'g/m~-1 g/sec lblyr lblyr lblyear lb/hr 

1 l 3 4 5 6 7 8 9 10 1l ll 13 

1 Tetrachlorethylene 127-18-4 B2 1.40E-05 3.45E-05 2.90E-04 4.60E+OO l.OOE+OO 4.60E+OO 

TABLE 2 (PART H).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 38 ofTA-3 
-------------------- - --- - -

RAPS1990DATA NEW EMISSION RATE DATA 

UNIT MAXIMU ANNUAL 
RISK M EMISSION PURCHASED ESTIMATED 

FACTOR ANNUAL SLEVS 
CARCINOGENiC CAS CAR. CANCER RATE RATIO AMOUNT OF ANNUAL RATIO NO. 

POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVSI CHEMICALS EMISSION SLEVS/ 
(Can X RAPS Q"R FROMACIS RATES(QaA) Q"" 
URF) (Q"R) (Rl) (R2) 

(l'glm3f 1 g/sec lb/yr lblyr lblyear lblhr 

1 l 3 4 5 6 7 8 9 10 11 1l 13 

1 Benzene 71-43-2 A 8.30E-06 2.05E-05 4.89E-04 7.76E+OO 2.28E+OO 3.40E+OO 

2 Methylene Chloride 75-09-2 B2 4.70E-07 1.16E-06 8.63E-03 1.37E+02 2.78E+OO 4.94E+01 

3 Propylene Dichloride 78-87-5 B2 7.20E-07 1.78E-06 5.63E-03 8.94E+01 5.50E+OO 1.63E+01 

4 Tetrachlorethy lene 127-18-4 B2 1.40E-05 3.45E-05 2.90E-04 4.60E+OO 1.48E-08 3.11E+08 

5 Trichloroethylene 79-01-6 B2 l.OOE-05 2.47E-05 4.06E-04 6.44E+OO 4.50E-02 1.43E+02 
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TABLE 2 (PART 1).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 39 of TA-3 

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

THE 
ANNUALSLEVS SMALLER 

CARCINOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO (R1)0R NO. POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ (R2) 
(c •• x URF) RAPS Q"R FROMACIS RATES (QaA) QaA 

(Q"R) (R1) (R2) 
RATIO 

(Jiglm~-1 glsec lb/yr lblyr lbfyear lblhr 

I 

1 2 3 4 s 6 7 8 9 10 11 1l 13 14 

1 Benzene 11-43-2 A 8.30E-06 2.05E-05 4.89E-04 7.76E+OO 9.10E-02 8.52E+01 8.52E+01 

2 Formaldehyde 50-00-0 B1 1.30E-05 3.20E-05 3.12E-04 4.95E+OO l.OOE-02 4.95E+02 4.95E+02 

TABLE 2 (PART J).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 40 of TA-3 
rr- -- - ---- - -- - ----- ---- -~~ ---- ----- ---- --~ --~ ~ -~~~ ---- ---··· --- ----------·-··-

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED THE 

FACTOR ANNUAL SLEVS SMALLER 
NO. CARCINOGENIC CAS CAR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO (R1)0R 

POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVSI CHEMICALS EMISSION SLEVSI (R2) 
(c •• xURF) RAPS QaR FROMACIS RATES(QaA) QaA 

(QaR) (R1) (R2) 
RATIO 

(Jiglm~-1 glsec 1blyr lblyr 1b/year lblhr 

1 2 3 4 5 6 7 8 9 10 11 1l 13 14 

1 Carbon Tetrachloride 56-23-5 B2 1.50E-05 3.70E-05 2.70E-04 4.29E+OO 5.00E-01 8.58E+OO 8.58E+OO 

2 Chromium VI 18540-29-9 A 1.20E-02 2.96E-02 3.38E-07 5.37E-03 5.75E-02 9.33E-02 9.33E-02 

3 Formaldehyde 50-00-0 B1 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 3.06E-01 1.62E+01 1.62E+OI 

4 Methylene Chloride 75-09-2 B2 4.70E-07 1.16E-06 8.63E-03 1.37E+02 5.00E-01 2.74E+02 2.93E+01 1.03E+01 1.33E+01 1.33E+01 

5 Nickel, metal (dust) NA A 2.40E-04 5.92E-04 1.69E-05 2.68E-01 4.75E-02 5.65E+OO 5.65E+OO 

6 Trichloroethylene 79-01-6 B2 l.OOE-05 2.47E-05 4.06E-04 6.44E+OO 2.50E+OO 2.58E+OO 2.58E+OO 
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TABLE 2 (PART K).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 43 of TA-3 
---------------------~-----------------------------

RAPS 1990DATA NEW EMISSIONRATEDATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED THE 

ANNUAL SLEVS SMALLER CARCINOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO (R1)0R POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ (R2) 
(C00 XURF) RAPS Q"R FROMACIS RATES(QIA) cfA 

(Q"R) (Rl) (R2) 
RATIO 

(Jig/mJr• glsec lblyr lbfyr lblyear lblhr 

2 3 4 5 6 7 8 9 10 II 12 13 14 

Formaldehyde 50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 5.20E-OI 9.52E+OO 9.52E+OO 

Methylene Chloride 75-09-2 B2 4.70E-07 l.16E-06 8.63E-03 1.37E+02 3.00E+OO 4.57E+OI 4.57E+Ol 

TABLE 2 (PART L).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 43 510 ofTA-3 
----------- --------------------- ------------------------ -

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED THE 

FACTOR ANNUAL SLEVS SMALLER CARCINOGENIC CAS CAR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO (R1)0R 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ (R2) 

<c •• xURF) RAPS QIR FROMACIS RATES(QIA) QIA 
(QIR) (Rl) <Ri RATIO 

(Jig/m~-1 glsec lblyr lblyr lblye.r lblbr 

2 3 4 5 6 7 8 9 10 II 12 13 14 

Formaldehyde 50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 2.17E+OO 2.28E+OO 2.28E+OO 
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TABLE 2 (PART M).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 65 ofTA-3 
-----------~--------------~~--~------ --- --· -- -

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED ANNUAL SLEVS 

CARCINOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 

(C00 XURF) RAPS Q"R FROMACIS RATES(Q'") QoA 
(Q"R) (Rl) (R2) 

(Jiglm3r1 ,;sec lb/yr lbfyr lblyear lblbr 

l 3 4 5 6 7 8 9 10 11 1l 13 

Trichloroethylene 79-01-6 B2 1.00E-05 2.47E-05 4.06E-04 6.44E+OO 1.60E+OO 4.02E+OO 

TABLE 2 (PART N).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 66 of TA-3 

RAPS1990DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED ANNUAL SLEVS 

CARCINOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 

(C00 XURF) RAPS Q"R FROMACIS RATES(QoA) QoA 
(Q"R) (Rl) (R2) 

(Jig/m~-1 vJsec lblyr lblyr lblyear lblhr 

l 3 4 5 6 7 8 9 10 11 1l 13 

Carbon Tetrachloride 56-23-5 B2 1.50E-05 3.70E-05 2.70E-04 4.29E+OO 1.06E+01 3.71E+OO 1.16E+OO 

Chloroform 67-66-3 B2 2.30E-05 5.67E-05 1.76E-04 2.80E+OO 6.60E+01 6.60E-01 4.24E+OO 

Formaldehyde 50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 5.00E-02 9.91E+01 

Methylene Chloride 75-09-2 B2 4.70E-07 1.16E-06 8.63E-03 1.37E+02 5.00E-01 2.74E+02 

Trichloroethylene 79-01-6 B2 1.00E-05 2.47E-05 4.06E-04 6.44E+OO 3.20E-01 1.12E-01 5.75E+01 

1,1,2-Trichloroethane 79-00-5 c 1.60E-05 3.94E-05 2.54E-04 4.02E+OO 1.66E+OO 2.42E+OO 
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TABLE 2 (PART 0).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 70 ofTA-3 

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

FACTOR ANNUAL SLEVS 
CARCINOGENIC CAS CAR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 

POLLUTANTS NUMBER CLASS (URF) RISK FROM CHEMICALS EMISSION SLEVSI SLEVSI 
(c •• xURF) RAPS QoR FROMACIS RATES(QoA) QoA 

(Q"R) (RI) (Rl) 

(J.IglmJri 'i/sec lblyr lblyr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Formaldehyde 50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 1.93E-Ol 2.57E+Ol 

TABLE 2 (PART P).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 73 of TA-3 

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

FACTOR ANNUALSLEVS 
CARCINOGENIC CAS CAR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 

POLLUTANTS NUMBER CLASS (URF) RISK FROM CHEMICALS EMISSION SLEVS/ SLEVS/ 
(c •• xURF) RAPS QoR FROMACIS RATES(QoA) QoA 

(QoR) {W) (Rl) 

(J.Ig/m~-1 'i/sec lb/yr lblyr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Formaldehyde 50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 5.84E-OI 8.49E+OO 
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TABLE 2 (PART Q).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 102 of TA-3 
- --------- ----- --~~ ---------- -------------- -------

RAPS 1990 DATA NEW EMISSlONRATEDATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED ANNUALSLEVS 

CARCiNOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSiON SLEVSI 

(C 1111 XURF) RAPS QoR FROMACIS RATES(QoA) Q"" 
(QoR) (Rl) (R2) 

(l'glm3rt r}s«. lblyr lbfyr lbfyear lbfbr 

2 3 4 5 6 7 8 9 10 11 12 13 

Beryllium 7440-41-7 B2 2.40E-03 5.92E-03 1.69E-06 2.68E-02 1.40E-04 1.92E+02 

Nickel, metal (dust) NA A 2.40E-04 5.92E-04 1.69E-OS 2.68E-Ol 5.25E+Ol l.SSE-03 1.70E+02 

TABLE 2 (PART R).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 105 ofTA-3 
--------- --------

RAPS 1990DATA NEW EMISSlONRATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED ANNUAL SLEVS 

CARCiNOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVSI CHEMICALS EMISSION SLEVSI 

(C110 XURF) RAPS ~R FROMACIS RATES(Q"") Q"" 
(Q"R) (Rl) (R2) 

(l'glm~-1 ,;sec lbfyr Jbfyr lbfyear lbfbr 

2 3 4 5 6 7 8 9 10 11 1l 13 

Formaldehyde 50-00-0 Bl 1.30E-OS 3.20E-OS 3.12E-04 4.9SE+OO 2.50E-Ol 1.98E+Ol 
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TABLE 2 (PART S).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 103 of TA-3 

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

FACTOR ANNUAL SLEVS 
CARCINOGENIC CAS CAR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 

POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 
(CanXURF) RAPS QoR FROMACIS RATES (Q") QIIA 

(QoR) (Rl) <Ri 
(pg/mJr• g/sec Jblyr lblyr lblyear lblhr 

2 3 4 5 6 7 8 9 10 11 12 13 

Beryllium 7440-41-7 B2 2.40E-03 5.92E-03 1.69E-06 2.68E-02 I.IOE-01 2.44E-OI 

TABLE 2 (PART T).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 218 of TA-3 
-~--~----- ··- ----~ -------------------

RAPS 1990 DATA NEW EMISSiON RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

FACTOR 
ANNUAL SLEVS 

CARCINOGENIC CAS CAR. CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVSI CHEMICALS EMISSION SLEVS/ 

(c •• xURF) RAPS QoR FROMAClS RATES (QIIA) Q"" 
(QoR) (Rl) (R2) 

(pg/mJr• glsec: Jblyr lblyr lblyear lb/hr 

2 3 4 5 6 7 8 9 10 11 12 13 

Trichloroethylene 79-01-6 B2 I.OOE-05 2.47E-05 4.06E-04 6.44E+OO 5.38E-04 1.20E+04 
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TABLE 2 (PART U).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 287 ofTA-3 
~- - -

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNlT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED ANNUALSLEVS 

CARCINOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 

(c .. xURF) RAPS QaR FROMACIS RATES(QaA) QaA 
(QaR) (Rl) (R~ 

(pglm3rt vJsec lblyr lb/yr lb/year lblbr 

2 3 4 5 6 7 8 9 10 11 12 13 

Formaldehyde 50-00-0 Bl 1.30E-05 3.20E-05 3.12E-04 4.95E+OO 3.00E-OI 1.65E+OI 

TABLE 2 (PART V).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 1698 ofTA-3 

RAPS 1990 OAT A NEW EMISSION RATE DATA 

UNlT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED ANNUAL SLEVS 

CARCINOGENIC CAS CAR FACTOR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO 
POLLUTANTS NUMBER CLASS (URF) RISK FROM SLEVS/ CHEMICALS EMISSION SLEVS/ 

(C00 XURF) RAPS Q"R FROMACIS RATES (QaA) QaA 
(Q"R) (Rl) (R2) 

(pglm3rt ,;sec lb/yr lb/yr lb/year lblbr 

2 3 4 5 6 7 8 9 to 11 12 13 

Carbon Tetrachloride 56-23-5 B2 !.50E-05 3.70E-05 2.70E-04 4.29E+OO 3.50E+OO 1.23E+OO 3.50E+OO 

Chloroform 67-66-3 B2 2.30E-05 5.61E-05 1.76E-04 2.80E+OO 1.15E+02 l.38E+OO 2.03E+OO 

Ethylene Dichloride 107-06-2 B2 2.60E-05 6.41E-05 1.56E-04 2.48E+OO 2.60E+OO 9.10E-OI 2.72E+OO 

Methylene Chloride 75-09-2 B2 4.70E-07 1.16E-06 8.63E-03 1.37E+02 5.80E+OO 2.03E+OO 6.75E+O! 

Styrene 100-42-5 B2 5.70E-07 !.41E-06 7.12E-03 1.13E+02 l.OOE-01 3.50E-02 3.23E+03 
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TABLE 2 (PART W).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 495 ofTA-3 
--------------- -----

RAPS 1990 DATA NEW EMISSION RATE DATA 

UNIT ANNUAL 
RISK MAXIMUM EMISSION PURCHASED ESTIMATED 

FACTOR 
ANNUAL SLEVS 

CARCINOGENIC CAS CAR CANCER RATE RATIO AMOUNT OF ANNUAL RATIO NO. POLLUTANTS NUMBER CLASS (URF) RISK FROM CHEMICALS EMISSION SLEVS/ SLEVSI 
(C00 X URF) RAPS QaR FROMACIS RATES(QIA) QIA 

(QaR) (R') (Ri 

(IJglm3f 1 g/s<A: lblyr lblyr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Fonnaldehyde 50-00-0 B1 1.30&-05 3.20E-05 3.12&-04 4.95E+OO 3.00&-01 1.65E+01 

TABLE 2 (PART X).-Annual SLEVs of Potentially Sensitive Carcinogenic Pollutants from Building 1819 of TA-3 
-- ---

RAPS 1990DATA NEW EMISSION RATE DATA 

UNIT 
RISK MAXIMUM 

ANNUAL 
PURCHASED ESTIMATED ANNUAL SLEVS EMISSION 

CARCINOGENIC CAS CAR FACTOR CANCER AMOUNT OF ANNUAL RATIO NO. POLLUTANTS NUMBER CLASS (URF) RISK RATE RATIO CHEMICALS EMISSION FROM RAPS SLEVS/QaR SLEVSI 
(C01 XURF) FROMACIS RATES(QIA) QIA (Q"R) (R') (R2) 

(IJglm~-1 g/sec lblyr lb/yr lblyear lblhr 

1 2 3 4 5 6 7 8 9 10 11 12 13 

I 1 Chlorofonn 67-66-3 B2 2.30E-05 5.67E-05 1.76E-04 2.80E+OO 1.16E+02 2.48E+OO 1.13E+OO I 

2 Methylene Chloride 75-09-2 B2 4.70E-07 1.16&-06 8.63E-03 1.37E+02 2.93E+OO l.03E+OO 1.33E+02 
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LANLSWEIS 

ATTACHMENT 6 
ADDITIVE IMPACT ANALYSIS ASSOCIATED WITH THE 

COMBINED RELEASES OF CARCINOGENIC 
POLLUTANTS FROM ALL TECHNICAL AREAS 

Technical Area(s): TA-00, TA-2, TA-3, TA-5, TA-8, TA-9, TA-11, TA-15, TA-16, TA-18, 
TA-21, TA-22, TA-33, TA-35, TA-36, TA-39, TA-40, TA-41, TA-43, TA-46, TA-48, TA-50, 
TA-51, TA-53, TA-54, TA-55, TA-59, TA-60, TA-61, and TA-64 

Emission Sources 

Releases of Noncarcinogenic and Carcinogenic Air Pollutants From AU LANL TAs 

Title ill of the Clean Air Act (CAA) Amendments of 1990 sets a framework for regulating sources of 
toxic air pollutants. According to the provisions of the CAA, "after the implementation of the 
maximum achievable control technology, it is necessary to assess the residual risks due to toxic air 
emissions to the population near each source of emissions." 

This assessment includes the determination of noncancer health effects of noncarcinogenic air 
pollutants based on the estimation of long-term and short-term ambient concentrations of these 
pollutants, and the determination oflifetime cancer risk exposure of carcinogenic air pollutants based 
on the estimation oflong-term ambient concentrations of these pollutants. The determination involves 
performing analytical (modeling) simulations of the air pollutants dispersion for all emission sources 
of concern. Such simulations are then coupled with health effects information and compared to 
available population data to quantify human exposure, noncancer health risk, cancer risk, and 
ecological risks. 

For carcinogenic air pollutants, the level of concern is the risk of an individual contracting cancer by 
being exposed to ambient concentrations of that pollutant over the course of a lifetime, or lifetime 
cancer risk. The criteria specified in the CAA is 1.0 x w-6 (1 in 1,000,000) lifetime cancer risk for the 
individual exposed to the highest predicted concentration of a pollutant. Lifetime cancer risk is 
estimated by multiplying the predicted annual ambient concentration (in micrograms per cubic meter) 
of a specific pollutant by the unit risk factor for that pollutant, where the unit risk factor is equal to the 
upper bound lifetime cancer risk associated with inhaling a unit concentration (1 microgram per cubic 
meter) of that pollutant. 

EPA has developed unit risk factors for a number of possible, probable, or known human carcinogens, 
which are available from its Integrated Risk Information System (IRIS) database. 

According to EPA 1992f, "cancer risks resulting from exposure to mixtures of multiple carcinogenic 
pollutants are to be assessed by summing the incremental cancer risks due to each individual pollutant, 
regardless of the type of cancer that may be associated with any particular carcinogen. Thus, this 
approach assumes that all cancer risks are additive and all worst-case impacts occur at the same 
location. While this assumption may not be very realistic, it does help to insure that results are 
conservative, and, therefore protective to the public." 
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Air Quality-Attachment 6 

Pollutant(s) Considered 

Noncarcinogenic Pollutants 

An analysis of potential short-term impacts at a TA's fence line receptors showed that the 8-hour 
impacts from the releases of that TA were significantly greater (i.e., more then two orders of 
magnitude) than the impacts from the releases of a nearby TA. This is because theTAs are relatively 
far apart in comparison to the distances between the emission sources of a TA and its fence line 
receptors. Therefore, it is unlikely that the additive short-term impacts of noncarcinogenic pollutants 
at the fence line receptors of a TA would be significantly different from the maximum concentrations 
previously estimated for that TA. 

An analysis of annual potential impacts at sensitive receptors showed that these impacts were 
significantly less (i.e., less then two orders of magnitude) relative to the appropriate Guideline Values 
(GVs) than the corresponding short-term impacts at the fence line receptors. Therefore, it is unlikely 
that the additive annual impacts of the noncarcinogenic pollutants at the sensitive receptors would be 
significant. 

Carcinogenic Pollutants 

All carcinogenic air pollutants that are currently being used at LANL or are anticipated to be used 
under the future alternatives were included in the additive impact analysis. 

TA-2, TA-5, TA-11, TA-36, TA--40, TA--41, and TA-64 do not currently use carcinogenic pollutants 
and do not anticipate using them under the future alternatives. As such, these TAs were not included 
in the additive impact evaluation. 

Emission Rates of Pollutants Considered 

Annual emission rates of the carcinogenic pollutants used were those developed for both key and non
key facilities for each pollutant that had an SLEV/Q ratio less than one, based on process knowledge 
and chemical usage for the Expanded Operations Alternative. For those carcinogenic pollutants 
released from key or non-key facilities, within both key and non-key TAs, for which such emission 
data were not specifically developed for this analysis, emission rates were estimated based on data 
either from the RAPS Report or ACIS database, or were assumed to be at SLEV levels. 

Beryllium emissions from all LANL sources (i.e., TA-3 CMR Building 29, TA-3 Machine Shops 
Complex, TA-35 Building 213, and TA-55 Building 15 Chemical Laboratory) were modeled using 
LANL's permitted emission rates. 

Estimated emission rates of each of the carcinogenic pollutants considered in the additive impacts 
analysis for releases of all carcinogenic pollutants from all TAs are presented in Table A. 
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Dispersion Modeling Analysis 

The additive impact analysis was conducted with the EPA's ISC-3 Model using 5 years of on-site 
meteorological data. All buildings near emission sources within the zone ofinfluence at each TA were 
included in the downwash effects evaluation. 

The incremental cancer risk from the release of a pollutant was estimated by multiplying the maximum 
ISC-3-estimated annual average concentration of that pollutant by its unit risk factor. 

Major Assumptions Used in the Dispersion Analysis 

• Emissions would be released simultaneously from LANL operations over 8,760 hours a year. 
• Incremental cancer risks are additive. 
• There is no reduction of the ambient concentrations by entry into buildings and deposition within 

them. 

Results 

Releases of Each Carcinogenic Pollutant from All TAs 

The potential additive impact of the emissions of each of the carcinogenic pollutants from all of the 
TAs was estimated by assuming that each pollutant was emitted from all of theTAs at the SLEV levels. 
The maximum receptor for the release from each TAwas added to the maximum receptor from each 
of the other TAs. This analysis was conducted for one of the pollutants, and the results were applied 
to each of the other pollutants. This approach is legitimate because the relationship between SLEVs 
and GVs are identical for all of the pollutants for each TA due to the fact that they are based on the 
same dispersion-related X/Q (concentration related to the emissions) ratio. 

Results of the analysis are presented in Table B. For illustrational purposes, the cancer risk associated 
with the releases of three pollutants (arsenic, benzene, and formaldehyde) at their SLEV release rates 
are shown in Table B. 

As shown, the combined cancer risk associated with releases of each of these pollutants from all TAs 
is 1.23 X w-7, which is below the GV of 1.0 X 10-6. 

Releases of All Carcinogenic Pollutants from All TAs 

A total of35 carcinogenic pollutants were considered in the additive impacts analysis of emissions of 
all carcinogenic pollutants from all of theTAs. These are the carcinogenic pollutants that are currently 
being used at LANL or are anticipated to be used under the site's future alternatives. The annual 
average concentrations of each pollutant were estimated assuming that all pollutants were emitted 
simultaneously from all of theTAs. 

The maximum concentration of each pollutant from the simultaneous release from all TAs was 
determined by modeling the emission rates from Table A and recording the highest concentration from 
a listing of 180 receptors. The combined cancer risk was then estimated by summing up the cancer 
risk of each individual pollutant at these (maximum) concentrations, even though the receptors may 

B-144 



Air QualitcA.ttachment 6 

have been different. This value was then compared with an allowable incremental cancer risk of 
1.0 x 10-6. Results of this analysis are presented in Table C. As shown, the potential combined 
incremental cancer risk associated with releases of all carcinogenic pollutants from all TAs is above 
the GV of 1.0 x 10-6. 

Because the predicted combined additive impact of all carcinogenic pollutants released from all TAs 
is above the specified GV of 1.0 x 10-6, a more detailed analysis that considered the impact at each 
receptor locations was conducted. This more refined analysis estimated the combined cancer risk at 
each of the 180 sensitive receptor locations with a focus on the pollutants with the greatest contribution 
to the combined cancer risk from the previous step. 

For each of these critical pollutants (chloroform, formaldehyde, methylene chloride, and 
trichloethylene), the maximum cancer risk was estimated at each of the 180 receptor locations using 
the highest values of the annual concentrations estimated using 5 years of meteorological data for that 
receptor. Cancer risk values at receptors #28 and #175 through #180 (the highest values) were 
computed for all the other chemicals, also using the highest value of the annual concentration estimated 
using 5 years of meteorological data for those receptors. For receptors other than those just mentioned, 
default values of the maximum concentration of any of the receptors were recorded in TableD for each 
of the chemicals other than the four critical pollutants. 

As shown in Table D, the combined incremental cancer risk associated with releases of all 
carcinogenic pollutants from all TAs at the receptor locations where these impacts actually occur are 
above the GV of 1.0 x 10-6 at the two locations within the LANL Medical Center, 1.17 x 10-6 at 
Receptor #175 (air intake duct at a height of3.7 feet [12.2 meters]) and 1.07 x 10-6 at Receptor #180 
(an operable window at a height of0.46 feet [1.5 meters]). 

The major contributors to the estimated combined cancer risk values are pollutants primarily released 
from TA-43, the Health Research Laboratory (HRL). The critical pollutants are chloroform, 
formaldehyde, and trichloethylene from the HRL and methylene chloride from multiple sources 
(TA-3, TA-9, TA-16, TA-35, TA-46, and TA-48). The estimated maximum cancer risk for each of 
these individual pollutants is 8.74 X 10-7,5.17 X 10-8,6.73 X 10-8, and 6.84 X 10-8, respectively. Of 
these, the relative contribution of chloroform emissions alone to the combined cancer risk value is 
more than 87 percent. 

The impacts of TA-43 emissions are due to a combination of relatively high emission rates, close 
proximity between receptors and sources, and the elevation of the receptors. Receptors at or near the 
Medical Center, where these impacts are estimated, are #28 and #175 through 180 in attachment 3, 
Sensitive Receptors. Receptor #28 is a ground level receptor. Receptors #175 through 180 are 
elevated (i.e., air intakes at a height of up to 3.7 feet [12 meters] and operable windows at a height of 
0.46 feet [1. 5 meters] above the ground) and are at the distance ofless than 3 0. 5 feet ( 100 meters) from 
the nearest stack on the roof of the HRL. 

Because the estimated cancer risk at these two receptor locations is above the GV of 1.0 x 10-6, these 
results are subject to a risk assessment analysis. 
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T~ SIGMA (BLDG. 66) 

SLEV/Q RATIOS EMISSION RATES 

NO. 
POLLUTANTS 

AT THE USED IN 
SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS 

w-= ·-I 1,1,1,2-Tettachloroetham 

2 1,1,2,2-Tettachloroetham 

3 1,1,2· Trichloroethane 

4 1,3-Butadiene 

s 2,3,7,8-
Tettachlorodibenzc(p)dioxin 

6 2-Nitropropane 

7 Acetaldehyde 

8 Actylamide 

9 Allyl Chloride 

10 Arsenic 

11 Benzene 

12 Benzo(p)pyrene 

13 Benzyl Chloride 

14 Betyllium• 

IS Cadmium 

16 carbon Tettachloride 3.23E-Ol 1.16E+OO S.34E..OS 

17 Chloroform 3.06E-Ol 4.23E+OO 9.50£-06 

18 O!romi.um VI 

19 Diethanolamine 

20 Epichlorhydrin 

21 Ethyl Acrylate 

22 Ethylene Dichloride 

23 Ethylene Oxide 

24 Formaldehyde 

25 Hexachlorobutadiene 

26 Hexachloroethane 

27 Hydialjne 

28 Methyl Chloride 

KEY BUILDINGS OF THE TA-l FACILITY 

TA-3 CMR (BLDG. 29) T~ MSL (BLDG. 1698) 

SLEVIQ RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES 

AT mE USED IN AT mE USED IN 
SLEV mE SLEV mE 

ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS 

·- ·- ·- ~~-

S.ISE-11 

3.SOE+OO 1.77E..OS 

2.00E+OO 1.99£-0S 

2.70E+OO 1.31E..OS 

TA-l SHOP COMPLEX (BLDG. 102 & 141) 

EMISSION RATES USED IN mE ANALYSIS 

BLDG. BLDG. 
102 141 

~~- ·-

2.02E..09 I.SSE-06 
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TABLE A (PART 1 ).-Emission Rates of the Carcinogenic Pollutants Considered in the Additive Impact Analysis-Continued 

KEY BUILDINGS OF THE TA-3 FACILITY 

TA-3 SIGMA (BLDG. U) TA-3 CMR (BLDG. 29) TA-3 MSL (BLDG. 16911) TA-3 SHOP COMPLEX (BLDG. 102 4 141) 

SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES EMISSION RATES USED IN THE ANALYSIS 
POLLUTANTS 

AT THE USED IN AT THE USED IN AT THE USED IN 
BLDG. BLDG. SLEV THE SLEV THE SLEV THE 102 141 

ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS 

rt- r/r« r/r« r/r« r/r« r/r« r/r« ·-Methylene Odoride 8.34E+OO 7.03E-Ol l.O!Jl.02 3.34E+Ol 6.70E+Ol 2.92E-OS 

Nickel, metal (dust) 2.27£..()8 

Propylene Dichloride 

Styrene 

TetJachlorethylene 

TrichlOroethylene 1.71E-Ol S.75E+OI 1.61E-06 

Vmyl Chloride 

Dietluutolamine 

Epichlorhydrin 

Ethyl Acrylate 8.11E-03 

Ethylene Dichloride 3.61E+OO -- S.35E-04 S.3SE-04 

Ethylene Oxide 

Formaldehyde 7.86E-OS IS Bldss. 1.16E+02 - 5.49£.04 S.49E-04 

Hexachlorobu1adiene 

Hexachloroethane 

Hydlazine 4.SIE-02 2.04E+OI 3.17E-08 

Methyl Chloride 

Methylene Odoride 7.85E-04 7Bidss. 7.70E+OI - 9.70!!-03 9.70!!-03 6.66!!+01 - 2.96E-02 2.96E-02 

Nickel, metal (dust) 1.06!!-06 3Bidss. 

Propylene Dichloride 5.63E-03 

Styrene 7.12!!-03 

TetJachlorethylene - 2.90!!-04 I 

Trichloroethylene 5.91£-05 4Bidss. 2.21!!+02 - 1.39E-03 1.39E-03 

Vmyl Chloride 
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TABLE A (PART 2).-Emission Rates of the Carcinogenic Pollutants Considered in the Additive Impact Analysis 

NON-KEY BUILDINGS TA-3 TA-00 TA-8 TA-9 

EMISSION RATES USED IN DIE ANALYSIS SLEV/Q RATIOS EMISSION RATES SLEVIQ RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES 

POLLUTANTS ATTHE USED IN AT THE USED IN AT DIE USED IN BY BY TA SLEV THE SLEV THE SLEV THE BUILDING BUILDING toTAL BUILDING(S) LEVEL ANALYSIS LEVEL ANALYSIS LEVEL ANALYSIS 
CONSIDERED ORIGINAL REVISED ORIGINAL REVISED ORIGINAL REVISED 

rJ- rJ- w- rJ- rJ- rJ- rJ- rl- rl-

1,1,1,2-
Tettachloroethane 

1,1,2,2-
Tettachloroethane 

1,1,2-Trichloroethane 2.39E-OS Bldg.66 1.38E+02 -- 8.70E-04 8.70E-04 

1,3-ButBdiene 

2,3,7,8-
Tettachlorodibenzo(p} 

dioxin 

2-Nitropropane 

Acetaldehyde 1.84E-03 

Acrylamide 

Allyl Chloride 

Atseni.c 9.43E-07 

Benzene 3.2825E-OS 1.3101E-06 3.413SE-OS Bldg.3s'> 1.06E+04 -- 1.68E-03 1.68E-03 
Bldg. 39• 

Benzo(p}pyrene 

Benzyl Chloride 

Beryllium" 

Cadmitm1 

Carbon Tettachloride 7.20E-06 Bldg.40 2.94E+04 -- 9.28E-04 9.28E-04 

Chloroform 6.48E-06 3.S7E-OS 4.2183E-OS Bldg.16" 1.40E+OO -- 6.0SE-04 6.0SE-04 
Bldg.l819• 

ChromiwnVI 

Diethanolamine 

Epichlorbydrin 

Ethyl Acrylate 8.11E-03 

Ethylene Dichloride 3.61E+OO -- S.3SE-04 S.3SE-04 

Ethylene Oxide 

Formaldehyde 7.86E-OS ISBldgs. 1.16E+02 - S.49E-04 S.49E-04 

Hexachlorobutadiene 

Hexachloroethane 

Hydrazine 4.51E-02 2.04E+OI 3.17E-08 
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TABLE A (PART 2).-Emission Rates of the Carcinogenic Pollutants Considered in the Additive Impact Analysis-Continued 

NON-KEY BUILDINGS TA-3 TA-00 TA-l TA-' 

EMISSION RATES USED IN TilE ANALYSIS SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES 

POLLUTANTS AT THE USED IN AT THE USED IN AT TilE USED IN 
BY BY TA SLEV THE SLEV THE SLEV THE BUILDING BUILDING roTAL BUILDING(S) LEVEL ANALYSIS LEVEL ANALYSIS LEVEL ANALYSIS 

CONSIDERED 
ORIGINAL REVISED ORIGINAL REVISED ORIGINAL REVISED 

r/oee pJoee rt- r/oee pJoee pJoee r/oee rfoee rfoee 

Methyl Chloride 

Methylene Chloride 7.85E·04 7Bldgs. 7.70E+Ol - 9.70E-03 9.70E-03 6.66E+Ol .. 2.96E..02 2.96E-02 

Nickel, metal (dust) 1.06E·06 3 Bldgs. 

Propylene Dichloride 5.63E-03 

Styrene 7.12E-03 

Tellachlorethylene - 2.90E·04 

Trichloroethylene 5.97E..OS 4Bldgs. 2.21E+02 .. 1.39E-03 1.39E..03 

Vmyl Chloride 

TABLE A (PART 3).-Emission Rates of the Carcinogenic Pollutants Considered in the Additive Impact Analysis 

TA-15 TA-16 TA-ll TA-2% 

SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES SLEV/QRAJIOS EMISSION RATES 

POLLUTANTS AT THE USED IN AT THE USED IN AT mE USED IN AT THE USED IN 
SLEV mE SLEV THE SLEV mE SLEV mE 

ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS 

pJoee rt- rt- r/RC ·- rt- rfoee rJ-

1,1,1,2· Tetrachloroelhane 

1,1 ,2,2· Tellachloroelhane 1.42E+02 - 4.3SE-05 4.35E..05 

1,1,2-Trichloroelhane new pol. 2.16E-05 3.37E+OO .. 1.06E-03 1.06E-03 

1,3-Butadiene 

2,3,7,8· newpol.fr. 4.68E·ll 
Tetrachlorodibenzo(p)dioxin incinerator 

2-Nitropropane 

Acetaldehyde l.JSE-03 

Aery! amide 

Allyl Chloride 4.S9E-02 

Arsenic 1.06E..08 

Benzene 9.6SE+OO - 3.04E-04 3.04E-04 

Benzo(p)pyrene 4.61E-07 

Benzyl Chloride 
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27 
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34 
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POLLUTANTS 

Beryllium• 

Cadmiwn 

Carbon Tetrachloride 

Chloroform 

Chromium VI 

Diethaoolamine 

l!pichlOibydrine 

1!1hyl Acrylate 

1!1hylene Dichloride 

1!1hylene Oxide 

Fcrmaldehyde 

Hexacblorobutadiene 

Hexachloroethane 

Hydrazine 

Me1hyl Chloride 

Me1hylene Chloride 

Nickel, metal (dust) 

Propylene Dichloride 

Styrene 

Tetrachlore1hylene 

Trichloroe1hylene 

Vinyl Chloride 

TA--15 

SLEV/QRATIOS EMISSION RATES 

AT THE USED IN 
SLEV mE 

ORIGINAL REVISED LEVEL ANALYSIS 

·- rl-

9.731!+00 - 1.231!-03 1.231!-03 

3.371!+00 - 3.191!-03 3.191!-03 

TA--16 

SLEV/QRATIOS EMISSION RATES 

AT mE USED IN 
SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS 

rl- ·-
new pol. ft. 3.831!-08 
incinerator 

3.071!+00 .. S.S21!-04 S.S21!-04 

newpol.ft. l.SBI!-08 
incinemtor 

1.S11!+00 -- 9.771!-04 9.771!-04 

1.121!+01 -- 2.701!-02 2.701!-02 

new pol. ft. 8.7SI!-08 
incinemtor 

TA-ll 

SLEV/Q RATIOS EMISSION RATES 

AT mE USED IN 
SLEV mE 

ORIGINAL REVISED LEVEL ANALYSIS 

·- ~~-

2.671!+01 - 1.681!-04 1.681!-04 

8.701!+00 -- 1.101!-04 1.101!-04 

S.041!-03 

1541!+01 - 9.701!-0S 9.701!-0S 

2.S21!-0S 

S.131!+01 - 1.941!-04 1.941!-04 

4.081!+00 - S.ISI!-01 S.ISE-07 

2.841!+01 -- S.371!-03 S.311!-03 

3.SOI!-03 

4.211!+01 - 2.S21!-04 2521!-04 

TA--U 

SLEVIQRATIOS EMISSION RATES 

AT mE USED IN 
SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS 

rl- ·-
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TABLE A (PART 4).-Emission Rates of the Carcinogenic Pollutants Considered in the Additive Impact Analysis 
------------- ------

TA--35 TA--39 TA-f3 TA-46 

SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES EMISSION RATES USED IN THE 
SLEV/Q RATIOS EMISSION RATES ANALYSIS 

POLLUTANTS 
AT THE USED IN AT mE USED IN 

BLDG. BLDG. AT mE USED IN 
SLEV THE SLEV THE 247 124/116 

N.SIDE S.SIDE SLEV mE 
ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS 

rl-= r/RC rfoec rfoec rfoec rfoec ,;- ·- r/oec r/RC 

1,1,1,2-Telrachloroetbane 

1,1,2,2-Telrachloroetbane 2.08E+Ol - 2.62E-04 2.62E·04 

1,1,2-Trichloroetbane 

!,)-Butadiene new pol. 8.61E+Ol 1.44E-07 2.72E+OO - S.39E-OS S.39E.OS 

2,3,7,8-Telrachlorodibenzo(p)dioxin 

2-Nitropropane new pol. 4.47E+Ol 2.88E-08 1.16E+OO .. s.S9E-o6 S.S9E.06 

Acetaldehyde 

Accylamide new pol. 6.62E-08 8.44E-08 8.44E.08 8.44E.08 8.44E-08 

Allyl Chloride 

Arsenic 3.S3E-06 

Benzene 1.4SE+02 1.83E-03 1.83E-03 4.2SE+02 .. 1.82E-03 1.82E.03 

Benzo(p)pyrene 

Benzyl Chloride 1.27E-03 

Beryllium" l.ISE-08 

Cadmium 

Carbon Tetrachloride 1.61E+02 - l.OIE-03 l.OIE-03 1.30E+Ol .. i.OIE.03 l.OIE.03 

Chloroform 5.36E.Ol 1.9SE+Ol 7.7SE-06 1.41E+02 - 1.42E-04 1.42E-04 3.17E-OS 3.07E-04 3.07E-04 3.07E-04 6.29E.Ol 2.21E+Ol 6.80E.06 

ChromilUil VI 

Dietbanolamine 1.37E.Ol 

Epichlorohydrin 

Ethyl Actylate 

Ethylene Dichloride 1.94E+OO - S.84E-04 S.84E-04 9.64E+OO - S.81E-04 S.81E.04 

Ethylene OXide 

Formaldehyde 2.49E-06 2.42E.OS 2.42E-OS 2.42E-OS 1.48E+OI .. 1.16E.03 1.16E.()3 

Hexachlorobutadiene 

Hexachloroethane 

Hydmzine 

Methyl Chloride 1.87E+04 - 6.9SE-03 6.9SE-03 8.33E+02 - 8.39E-03 8.39E.03 

Methylene Chloride 2.04E+Ol - 3.23E-02 3.23E-02 1.36E-OS 1.36E-OS 1.66E+OI - 3.21E.02 3.21E.02 

Nickel, metal (dust) 2.27E+OS .. 6.29E.OS 6.29E-OS 
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POLLUTANTS 

Propylene Dichloride 

Styrene 

Tetmchlorethylene 

Trichloroe1hylene 

Vmyl Chloride 

TA-35 

SLEV/Q RATIOS EMISSION RATES 

AT THE USED IN 
SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS 

"- rl-

2.67E..02 

1.72E+02 - 1.09E..03 1.09E-03 

5.62E·Ol 3.05E+OO 5.27E-05 

1.81E-04 

TA-39 

SLEV/Q RATIOS EMISSION RATES 

AT THE USED IN 
SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS 

rl- rl-

8.30E+Ol - 3.27E-04 3.27E-04 

TA-43 

EMISSION RATES USED IN THE 
ANALYSIS 

BLDG. BLDG. 
247 124112' 

N.SIDE S.SIDE 

rl- rl- rt- rl-

1.47E-04 

TA-46 

SLEV/Q RATIOS EMISSION RATES 

AT THE USED IN 
SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS 

rt- rl-

1.08E+Ol - 1.5!E..03 1.51E..03 
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TABLE A (PART 5).-Emission Rates of the Carcinogenic Pollutants Lonsidered in the Additive Impact Ana{ysis-Continued 

TA-48 TA--50 TA-53 TA-64 

SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES SLEVIQRATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATES 

POLLUTANTS AT THE USED IN AT THE USED IN AT THE USED IN AT THE USED IN 
SLEV THE SLEV THE SLEV THE SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS 

·- ·- ·- ·- r/OK r/OK r/- ·-Cadmium 1.70E+Ol - 8.56E-06 8.56E-06 

Carbon Tetrachloride 2.93E+OO 1.77E-05 1.74E+02 .. 2.75E-04 2.75E-04 2.19E+Ol - 8.47E-04 8.47E-04 

Chlorofonn 2.56E-Ol 8.97E+OO 3.76E-06 2.24E-Oi .. 2.35E-04 1.92E-Ol 5.48E+OO 2.30E-05 

Clu:omiumVI 

Dietbanolomine 

Epichlorohydrin 3.43E-03 

Ethyl Actylate 

Ethylene Dichlcride 4.33E+OO - 1.30E-04 1.30E-04 5.25E+OO .. 1.58E-04 1.58E-04 8.10E+OO - 4.88E-04 4.88E-04 

Ethylene Oxide 

Fonna!dehyde 1.03E+Ol - 2.61E-04 2.61E-04 

Hexachlorobutadiene 1.54E-04 

Hexachloroethane 8.48E-04 

Hydrazine 

Methyl Chloride 

Methylene Chloride 1.15E+03 - 7.22E-03 7.22E-03 3.87E+OO .. 8.76E-03 8.76E-03 8.36E-Ol 3.57E+03 1.73E-06 

Nickel, metal (dust) 2.34E-Ol 3.74E+OI 8.78E-08 1.45E+OO .. 1.72E-05 1.72E-05 

Propylene Dichloride 

Styrene 5.95E-03 

Tetrachlorethylene 3.08E+OI - 2.42E-04 2.42E-04 

Trichloroethylene 4.78E+OI - 3.39E-04 3.39E-04 1.63E+OI - 1.54E-03 1.54E-03 

Vinyl Chloride 
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TABLE A (PART 6).-Emission Rates of the Carcinogenic Pollutants Considered in the Additive Impact Analysis 

T~S TA-59 TA-141 TA-61 

SLEV/Q RATIOS EMISSION RATFS SLEV/QRATIOS EMISSION RATFS SLEV/QRATIOS EMISSION RATFS SLEV/Q RATIOS EMISSION RATES 

POLLUTANTS ATTHE USED IN AT THE USED IN AT THE USED IN AT THE USED IN 
SLEV THE SLEV THE SLEV THE SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS 

rJoec r/rec rfoec r/rec rfoec gl-. """' """' 1,1,1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 3.88E+Ol -- 9.30E-04 9.30E·04 

l,3-Bu1adiene 

2,3,7,8-
Tetrachlorodibenzo(p)dioxin 

2-Nitropropane 

AceWdehyde 

Accylamide 8.24E+02 - l.l5E-05 l.l5E-05 

Allyl Chloride 

Arsenic 

Benzene 8.38E+Ol 2.94E+04 l.40E·08 now. pol l.73E-05 

Benzo(p)pyrene 

Benzyl Chloride 

Becyllimn• l.04E-07 

Cadmimn 3.97E+03 - 8.27E-06 8.27E-06 2.03E+OO -- l.54E-06 l.54E.06 

Carbon Tetrachloride l.54E+Ol l.29E+Ol l.77E-05 5.63E+Ol - 3.55E-04 3.55E.04 

Chloroform 5.62E-01 8.90E+OO l.67E-05 

ChromimnVI 8.93E+OO - l.24E-06 l.24E-06 

Diethanolarnine 

Epichlorohydrin 

Ethyl Acrylate 

Ethylene Dichloride 3.40E+Ol - 2.05E-04 2.05E-04 

Ethylene Oxide 

Formaldehyde l.82E+04 - l.lSE-03 l.lSE-03 l.62E+01 -- 4.09E-04 4.09E.04 

Hexschlorobutadiene 

Hexschloroethane 

Hydrll2ine 4.33E+OO -- 3.04E-06 3.04E-06 

Methyl Chloride 7.87E+OO -- l.36E-03 l.36E-03 

Methylene Chloride 3.06E+Ol 4.95E+02 l.47E-05 8.64E-02 l.53E+03 l.68E.06 

Nickel, metal (dust) 3.28E+04 -- 6.20E-05 6.20E-05 
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TABLE A (PART 6).-Emission Rates of the Carcinogenic Pollutants Considered in the Additive Impact Analysis-Continued 

TA--'i5 TA-59 TA-QI TA-61 

SLEV/Q RATIOS EMISSION RATE!I SLEV/Q RATIOS EMISSION RATES SLEV/Q RATIOS EMISSION RATE!I SLEV/Q RATIOS EMISSION RATES 

NO. POLLUTANTS AT THE USED IN AT THE USED IN AT THE USED IN AT THE USED IN 
SLEV THE SLEV THE SLEV THE SLEV THE 

ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS ORIGINAL REVISED LEVEL ANALYSIS 

·- ·- rJ- ·- rJ- r/- ·- ·-31 Propylene Dichloride 

32 Styrene 

33 Tetrachlorethylene 1.13E+Ol 1.34E+Ol l.BIE-OS 

34 Trichloroethylene 9.23£.02 2.11E+Ol 1.6!£-0S S.63E+OO - S.32E-04 S.32E-04 4.39£+00 .. 2.77£-04 2.77£-04 

3S \my! Chloride 

Notes: TA-2, TA-S, TA-11, TA-36, TA-40, TA-41, and TA~4. which are not currently using any of the carcinosenic pollutants or are anticipated to use them meier future alternatives, were not included in tbe analysis. 
• Berylliwn emissions fi:om all sources (i.e., TA-3 CMR Building 29, TA-3 Shop Complex, TA-3S Building 213, and TA-SS Building IS Chemical Lab.), were modeled usiJ11 LANL's pennilled emission rates. 
b Annual emission rates of carcinogenic pollutants were estimated based on detailed evaluation of actual ~ting conditioos. Tbese revised emission rates were developed for bo4h key and non-key buildings, within key and non-key TAs, for each pollutant that had an SLEW 

Q ratio less than 1. For those pollutants released fi:om key or non-key buildings, within both key and non-key TAs, for which such emission data were not developed, emission rates were estimated based on data either fi:om tbe RAPS-90 (LANL 1990) Report or A CIS 1996 
da1abase (LANL 199Sa), or were assumed to be at SLEV!evels. 

• It was assumed that emissions would be released simultaneously over 8, 760 hours a year. 
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TABLE B.-Results of the Additive Impact Analysis of the Cancer Risk Associated with Releases of Each 
Carcinogenic Pollutant from All TAs Combined 

ANNUAL SLEVS8 

LANLTAs ARSENIC BENZENE FORMALDEHYDE 

glsec glsec glsec 

TA-00 1.06E-06 5.49E-04 3.15E-04 

TA-2 4.67E-07 2.42E-04 1.54E-04 

TA-3 9.43E-07 4.89E-04 3.12E-04 

TA-5 3.03E-06 1.57E-03 l.OOE-03 

TA-8 1.66E-06 8.59E-04 5.49E-04 

TA-9 3.24E-06 1.68E-03 1.07E-03 

TA-ll 2.70E-06 1.40E-03 8.92E-04 

TA-15 7.42E-06 3.84E-03 2.45E-03 

TA-16 2.95E-06 1.53E-03 9.77E-04 

TA-18 4.68E-06 2.41E-03 1.54E-03 

TA-21 5.86E-07 3.04E-04 1.94E-04 

TA-22 3.95E-06 2.05E-03 1.31E-03 

TA-33 2.09E-06 1.08E-03 6.92E-04 

TA-35 3.53E-06 1.83E-03 1.17E-03 

TA-36 5.85E-06 3.03E-03 1.93E-03 

TA-39 7.60E-07 3.94E-04 2.51E-04 

TA-40 3.84E-06 1.99E-03 1.27E-03 

TA-41 4.31E-07 2.23E-04 1.42E-04 

TA-43 1.38E-08 7.13E-06 4.55E-06 

TA-46 3.51E-06 1.82E-03 1.16E-03 

TA-48 7.89E-07 4.09E-04 2.61E-04 

TA-50 3.59E-06 1.86E-03 1.19E-03 

TA-51 3.24E-06 1.68E-03 1.07E-03 
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TABLE B.-Results of the Additive Impact Analysis of the Cancer Risk Associated with Releases of Each 
Carcinogenic Pollutant from All TAs Combined-Continued 

--

ANNUAL SLEVS8 

NO. LANLTAs ARSENIC BENZENE FORMALDEHYDE 

glsec glsec glsec 

24 TA-53 9.58E-07 4.96E-04 3.17E-04 

25 TA-54 2.95E-06 1.53E-03 9.77E-04 

26 TA-55 3.46E-06 1.79E-03 1.15E-03 

27 TA-59 1.24E-06 6.41E-04 4.09E-04 

28 TA-60 6.43E-07 3.33E-04 2.13E-04 

29 TA-61 5.71E-07 2.96E-04 1.89E-04 

30 TA-64 1.50E-06 7.79E-04 4.97E-04 

SUMMARY 

Estimated Annual Concentrationb from Releases of 2.82E-05 1.49E-02 9.49E-03 
Each Pollutant from All TAs, (Can), Jlg/m3 

Unit Risk Factorsc (URF), (Jlg/m3)"1 4.35E-03 8.30E-06 1.30E-05 

Maximum Incremental Cancer Riskd (Can x URF) 1.23E-07 1.23E-07 1.23E-07 

Guideline Valuee l.OOE-06 l.OOE-06 l.OOE-06 

Major Assumptions: 
a Annual emission rates at the SLEV levels were used in the additive impacts analysis. 
b Annual average concentration (Can) is the highest concentration estimated by the ISC-3model at any of the sensitive receptor locations using 5 years of on-site meteorological data. 
c Unit risk factors are from the EPA's Integrated Risk Information System (IRIS) database (EPA 1993b ). 
d Maximum cancer risk of each pollutant was estimated by multi plying the annual concentration of that pollutant by its unit risk factor (EPA 1992f and EPA 1993b ). Total combined 
incremental cancer risk was estimated by summing the cancer risks due to each individual pollutant released from all TAs. 

e The guideline value of l.OE-06 ( 1.0 x 10"6), established by Title Ill of the Clean Air Act Amendments of 1990 (CAAA) as a level of concern, is associated with a life time exposure 
to carcinogenic pollutants (EPA 1992f). 
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TABLE C.-Total Combined Cancer Risks of All Carcinogenic PollutantsfromAll TAs (Regardless ofthe Receptor Locations Where ~~ 

Maximum Values Are Estimated) ~ 

~ 
Vi 

--- --·--

ISC-3 ESTIMATED 
HIGHEST ANNUAL 

UNIT RISK FACTORS (URFt MAXIMUM CANCER RISK 
POLLUTANT NO. CARCINOGENIC POLLUTANTSa 

CONCENTRATION (CaJb 
DUE TO EACH POLLUTANT 

(Canx URF)d 

pgtm3 (Jig/mJrt 

1 1,1, 1,2-Tetrachloroethane l.32E-03 7.40E-06 9.77E-09 

2 1,1 ,2,2-Tetrachloroethane 3.10E-04 5.80E-05 1.80E-08 

3 1,1 ,2-Trichloroethane 2.44E-03 1.60E-05 3.90E-08 

4 1 ,3-Butadiene 3.00E-05 2.80E-04 8.40E-09 

5 2-Nitropropane 4.00E-05 2.70E-03 1.08E-07 

6 Acetaldehyde 5.16E-03 2.20E-06 1.14E-08 

7 Acrylamide 1.56E-05 1.30E-03 2.02E-08 

8 Allyl Chloride 1.79E-Ol 5.50E-08 9.86E-09 

9 Arsenic 2.84E-06 4.30E-03 1.22E-08 

10 Benzene 3.67E-03 8.30E-06 3.05E-08 

11 Benzo(p )pyrene 1.70E-07 1.70E-03 2.89E-10 

12 Benzyl Chloride 8.40E-04 1.20E-05 l.OlE-08 

13 Berylliwn l.lOE-06 2.40E-03 2.64E-09 

14 Cadmium 1.59E-05 1.80E-03 2.86E-08 

15 Carbon Tetrachloride 2.56E-03 l.SOE-05 3.84E-08 

16 2,3, 7 ,8-tetrachlorodibezo(p )dioxin 1.70E-11 3.30E+Ol 5.61E-10 

17 Chloroform 3.80E-02 2.30E-05 8.74E-07 

18 Chromium VI 8.35E-07 1.20E-02 l.OOE-08 

19 Diethanolamine 7.64E-02 l.lOE-07 8.40E-09 

20 Epichlorohydrin 8.33E-03 1.20E-06 l.OOE-08 

21 Ethyl Acrylate 2.73E-02 5.00E-07 1.37E-08 

22 Ethylene Dichloride 1.83E-03 2.60E-05 4.76E-08 



tp ..... 
VI 
\0 

I 

! 

I 

I 

TABLE C.-Total Combined Cancer Risks of All Carcinogenic Pollutants from All TAs (Regardless of the Receptor Locations Where 
Maximum Values Are Estimated)-Continued 

ISC-3 ESTIMATED 
IDGHEST ANNUAL 

UNIT RISK FACTORS (URFt MAXIMUM CANCER RISK 
POLLUTANT NO. CARCINOGENIC POLLUTANTS8 

CONCENTRATION (Can)b 
DUETOEACHPOLLUTANT 

(Can X URF)d 

p.gtm3 (p.gtm3rt 

23 Ethylene Oxide l.OOE-04 l.OOE-04 l.OOE-08 

24 Formaldehyde 3.98E-03 1.30E-05 5.17E-08 

25 Hexachlorobutadiene 4.30E-04 2.20E-05 9.46E-09 

26 Hexachloroethane 2.45E-03 4.00E-06 9.80E-09 

27 Hydrazine 3.30E-06 4.90E-03 1.62E-08 

28 Methyl Chloride 2.22E-02 1.80E-06 3.99E-08 

29 Methylene Chloride 1.45E-Ol 4.70E-07 6.84E-08 

30 Nickel, metal (dust) 9.95E-05 2.40E-04 2.39E-08 

31 Propylene Dichloride 1.57E-02 7.20E-07 1.13E-08 

32 Styrene 3.45E-02 5.70E-07 1.97E-08 

33 Tetrachloroethylene 1.41E-03 1.40E-05 1.97E-08 

34 Trichloroethylene 6.73E-03 l.OOE-05 6.73E-08 

35 Vmyl Chloride 1.20E-04 8.40E-05 l.OIE-08 

Total Combined Cancer Risk of All Pollutant/ 1.67E-06 

Guideline Valuer l.OOE-06 

Notes: 
Major Assumptions: 
a The total of35 carcinogenic pollutants that have the potential to be released from LANL operations were considered in the additive impact analysis. Emission rates of these 

pollutants are presented in Table A. 
b ISC-3 estimated annual concentration is the highest concentration at any of the sensitive receptor locations using 5 years on-site of meteorological data. 
c Unit risk factors are from the EPA's Integrated Risk Information System (IRIS) database (EPA 1993b). 
d Maximum cancer risk was obtained by multiplying ofthe estimated annual concentration of a specific pollutant by its unit risk factor (EPA 1992f and EPA 1993b ). 
c The total potential combined cancer risks were estimated by summing the cancer risks due to each individual pollutant released from LANL operations, regardless ofthe location 
where maximum values are estimated. 

f The guideline value of 1.0E-06 (1.0 x 1 0-6), established by Title III ofthe Clean Air Act Amendments of 1990 (CAAA) as a level of concern, is associated with a life time exposure to 
carcinogenic pollutants (EPA 1992f) . 
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NO. 

REC.# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

1 

CHLF 

Max. CR 

2.58E-08 

2.55E-08 

2.05E-08 

2.19E-08 

2.39E-08 

2.53E-08 

2.90E-08 

2.69E-08 

2.74E-08 

3.45E-08 

4.12E-08 

3.80E-08 

3.66E-08 

3.17E-08 

3.29E-08 

3.45E-08 

4.07E-08 

4.67E-08 

4.69E-08 

4.49E-08 

4.74E-08 

4.58E-08 

3.84E-08 

5.98E-08 

1.13E-07 

9.94E-08 

TABLED (PART l).-Total Combined Cancer Risk of All Pollutants from All TAs 

2 3 4 5 6 7 8 9 10 

FORM TRCE MECH Be MTCH ETDC CCIA Ni BENZ 

Max.CR Max. CR Max. CR Max. CR Max. CR Max.CR Max.CR Max. CR Max.CR 

2.09E-08 2.70E-08 3.48E-08 7.37E-10 6.59E-09 3.82E-08 3.12E-08 2.39E-08 3.05E-08 

2.87E-08 3.49E-08 3.52E-08 1.03E-09 6.66E-09 3.28E-08 2.73E-08 2.39E-08 3.05E-08 

2.18E-08 2.91E-08 2.98E-08 1.15E-09 5.92E-09 2.78E-08 2.01E-08 2.39E-08 3.05E-08 

2.09E-08 2.88E-08 2.89E-08 1.25E-09 5.18E-09 2.47E-08 1.79E-08 2.39E-08 3.05E-08 

2.26E-08 3.12E-08 3.15E-08 1.35E-09 5.31E-09 2.60E-08 1.86E-08 2.39E-08 3.05E-08 

2.17E-08 3.03E-08 3.01E-08 1.40E-09 5.04E-09 2.39E-08 1.70E-08 2.39E-08 3.05E-08 

2.41E-08 3.37E-08 3.39E-08 1.56E-09 5.22E-09 2.55E-08 1.76E-08 2.39E-08 3.05E-08 

2.04E-08 2.82E-08 2.96E-08 1.37E-09 4.68E-09 2.24E-08 1.52E-08 2.39E-08 3.05E-08 

1.87E-08 2.55E-08 2.67E-08 1.30E-09 4.30E-09 2.05E-08 1.38E-08 2.39E-08 3.05E-08 

2.12E-08 2.99E-08 3.89E-08 1.61E-09 4.97E-09 2.16E-08 1.44E-08 2.39E-08 3.05E-08 

2.04E-08 3.01E-08 4.87E-08 1.68E-09 5.44E-09 2.13E-08 1.37E-08 2.39E-08 3.05E-08 

1.96E-08 2.87E-08 4.23E-08 1.60E-09 5.04E-09 2.03E-08 1.31E-08 2.39E-08 3.05E-08 

1.79E-08 2.61E-08 3.38E-08 1.48E-09 4.57E-09 1.85E-08 1.20E-08 2.39E-08 3.05E-08 

1.66E-08 2.40E-08 2.66E-08 1.34E-09 4.48E-09 1.77E-08 1.16E-08 2.39E-08 3.05E-08 

1.65E-08 2.38E-08 2.65E-08 1.36E-09 4.48E-09 1.74E-08 1.14E-08 2.39E-08 3.05E-08 

1.65E-08 2.40E-08 2.91E-08 1.38E-09 4.52E-09 1.74E-08 1.14E-08 2.39E-08 3.05E-08 

1.95E-08 2.84E-08 4.79E-08 1.66E-09 5.22E-09 2.00E-08 1.29E-08 2.39E-08 3.05E-08 

2.13E-08 3.15E-08 6.22E-08 1.83E-09 6.14E-09 2.24E-08 1.46E-08 2.39E-08 3.05E-08 

1.90E-08 2.80E-08 6.84E-08 1.70E-09 5.56E-09 1.95E-08 1.31E-08 2.39E-08 3.05E-08 

1.87E-08 2.74E-08 5.34E-08 1.66E-09 5.26E-09 1.92E-08 1.25E-08 2.39E-08 3.05E-08 

1.70E-08 2.53E-08 4.45E-08 1.66E-09 5.06E-09 1.82E-08 1.25E-08 2.39E-08 3.05E-08 

1.64E-08 2.44E-08 3.52E-08 1.65E-09 4.84E-09 1.74E-08 1.19E-08 2.39E-08 3.05E-08 

1.43E-08 2.09E-08 2.19E-08 1.53E-09 3.74E-09 1.51E-08 1.04E-08 2.39E-08 3.05E-08 

1.79E-08 2.71E-08 3.05E-08 1.89E-09 6.19E-09 1.79E-08 1.26E-08 2.39E-08 3.05E-08 

1.72E-08 2.41E-08 1.76E-08 1.87E-09 9.09E-09 1.38E-08 1.07E-08 2.39E-08 3.05E-08 

1.50E-08 2.09E-08 1.49E-08 l.SOE-09 5.92E-09 1.17E-08 9.15E-09 2.39E-08 3.05E-08 

11 

ACAL 

Max. CR 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

12 

ETAC 

Max.CR 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 
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REC.# 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

1 

CHLF 

Max.CR 

2.22E-07 

5.17E-07 

2.67E-07 

1.87E-07 

1.15E-07 

1.13E-07 

3.82E-08 

4.81E-08 

3.20E-08 

2.94E-08 

2.44E-08 

2.83E-08 

2.00E-08 

1.56E-08 

1.63E-08 

l.OlE-08 

1.61E-08 

1.13E-08 

1.27E-08 

1.54E-08 

1.89E-08 

1.54E-08 

1.40E-08 

1.15E-08 

1.08E-08 

1.08E-08 

TABLED (PART l).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
----- ------···--

2 3 4 5 6 7 8 9 10 

FORM TRCE MECH Be MTCH ETDC CCL4 Ni BENZ 

Max.CR Max.CR Max. CR Max. CR Max.CR Max. CR Max.CR Max.CR Max.CR 

2.24E-08 2.87E-08 1.80E-08 1.83E-09 9.95E-09 1.35E-08 1.08E-08 2.39E-08 3.05E-08 

3.61E-08 4.42E-08 2.03E-08 1.78E-09 1.07E-08 1.43E-08 1.14E-08 3.16E-08 7.47E-09 

2.29E-08 2.98E-08 1.67E-08 1.39E-09 5.76E-09 1.25E-08 9.60E-09 2.39E-08 3.05E-08 

1.85E-08 2.42E-08 1.61E-08 1.27E-09 4.90E-09 1.20E-08 9.15E-09 2.39E-08 3.05E-08 

1.47E-08 1.99E-08 1.52E-08 1.14E-09 4.10E-09 1.12E-08 8.55E-09 2.39E-08 3.05E-08 

1.50E-08 2.07E-08 1.49E-08 1.39E-09 5.15E-09 1.12E-08 8.70E-09 2.39E-08 3.05E-08 

l.OOE-08 1.33E-08 1.30E-08 6.26E-10 1.73E-09 1.09E-08 8.55E-09 2.39E-08 3.05E-08 

1.07E-08 1.53E-08 1.18E-08 1.08E-09 3.28E-09 9.88E-09 7.20E-09 2.39E-08 3.05E-08 

8.58E-09 1.24E-08 1.02E-08 8.74E-10 2.32E-09 8.84E-09 6.75E-09 2.39E-08 3.05E-08 

8.71E-09 1.26E-08 9.91E-09 8.86E-10 2.38E-09 9.36E-09 6.75E-09 2.39E-08 3.05E-08 

9.62E-09 1.36E-08 l.IOE-08 9.96E-10 2.65E-09 9.62E-09 6.75E-09 2.39E-08 3.05E-08 

1.25E-08 1.84E-08 1.79E-08 1.28E-09 3.10E-09 1.35E-08 9.15E-09 2.39E-08 3.05E-08 

7.41E-09 9.90E-09 9.05E-09 5.74E-10 1.49E-09 8.06E-09 6.00E-09 2.39E-08 3.05E-08 

6.37E-09 8.80E-09 7.98E-09 5.04E-10 1.35E-09 7.02E-09 5.10E-09 2.39E-08 3.05E-08 

6.50E-09 9.10E-09 7.85E-09 5.88E-10 1.40E-09 7.02E-09 5.25E-09 2.39E-08 3.05E-08 

5.20E-09 7.30E-09 6.32E-09 3.74E-10 l.OIE-09 6.24E-09 4.35E-09 2.39E-08 3.05E-08 

7.28E-09 1.07E-08 8.78E-09 7.22E-10 1.80E-09 8.06E-09 5.70E-09 2.39E-08 3.05E-08 

7.28E-09 1.06E-08 9.10E-09 6.82E-10 1.89E-09 8.58E-09 5.55E-09 2.39E-08 3.05E-08 

8.71E-09 1.24E-08 1.09E-08 7.87E-10 2.25E-09 l.OlE-08 6.60E-09 2.39E-08 3.05E-08 

1.03E-08 1.43E-08 1.28E-08 8.57E-10 2.43E-09 1.17E-08 7.80E-09 2.39E-08 3.05E-08 

1.18E-08 1.68E-08 1.53E-08 9.48E-10 2.84E-09 1.33E-08 8.85E-09 2.39E-08 3.05E-08 

1.08E-08 1.56E-08 1.39E-08 7.99E-10 2.75E-09 1.27E-08 8.70E-09 2.39E-08 3.05E-08 

1.34E-08 1.80E-08 1.68E-08 7.42E-10 3.76E-09 1.77E-08 1.29E-08 2.39E-08 3.05E-08 

8.58E-09 1.19E-08 1.06E-08 6.65E-10 2.20E-09 l.OlE-08 6.75E-09 2.39E-08 3.05E-08 

9.36E-09 1.33E-08 1.14E-08 5.86E-10 2.88E-09 1.22E-08 8.55E-09 2.39E-08 3.05E-08 

9.49E-09 1.36E-08 1.18E-08 6.00E-10 2.93E-09 1.25E-08 8.85E-09 2.39E-08 3.05E-08 

11 

ACAL 

Max.CR 

1.14E-08 

l.OIE-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

12 

ETAC 

Max.CR 

1.37E-08 

8.92E-09 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 
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NO. 

REC.# 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

1 

CHLF 

Max.CR 

l.lOE-08 

6.44E-09 

7.13E-09 

7.13E-09 

7.36E-09 

7.59E-09 

7.82E-09 

7.82E-09 

7.36E-09 

6.90E-09 

6.90E-09 

6.90E-09 

7.59E-09 

7.13E-09 

7.82E-09 

8.05E-09 

7.13E-09 

6.67E-09 

1.84E-08 

1.96E-08 

1.54E-08 

1.56E-08 

7.13E-09 

2.21E-08 

8.28E-09 

5.13E-08 

TABLED (PART l).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
-- - -- - -- ---

2 3 4 5 6 7 8 9 10 

FORM TRCE MECH Be MTCH ETDC CCL4 Ni BENZ 

Max.CR Max.CR Max. CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

1.04E-08 1.41E-08 1.37E-08 5.30E-10 3.35E-09 1.43E-08 1.02E-08 2.39E-08 3.05E-08 

8.32E-09 1.21E-08 1.04E-08 3.29E-10 4.21E-09 1.48E-08 1.07E-08 2.39E-08 3.05E-08 

9.49E-09 1.37E-08 1.19E-08 3.67E-10 4.75E-09 1.69E-08 1.23E-08 2.39E-08 3.05E-08 

9.88E-09 1.42E-08 1.23E-08 3.86E-10 4.88E-09 1.74E-08 1.28E-08 2.39E-08 3.05E-08 

1.07E-08 1.51E-08 1.30E-08 4.10E-10 5.02E-09 1.85E-08 1.35E-08 2.39E-08 3.05E-08 

1.08E-08 1.54E-08 1.33E-08 4.18E-10 5.04E-09 1.92E-08 1.41E-08 2.39E-08 3.05E-08 

1.20E-08 1.70E-08 1.41E-08 4.37E-10 5.63E-09 2.05E-08 1.52E-08 2.39E-08 3.05E-08 

1.17E-08 1.77E-08 1.38E-08 4.37E-10 6.17E-09 2.03E-08 1.52E-08 2.39E-08 3.05E-08 

1.09E-08 1.66E-08 1.28E-08 4.10E-10 6.23E-09 1.85E-08 1.40E-08 2.39E-08 3.05E-08 

9.23E-09 1.37E-08 1.12E-08 3.58E-10 4.72E-09 1.51E-08 l.IOE-08 2.39E-08 3.05E-08 

9.62E-09 1.49E-08 1.14E-08 3.74E-10 5.47E-09 1.61E-08 1.20E-08 2.39E-08 3.05E-08 

9.88E-09 1.54E-08 1.16E-08 3.79E-10 5.67E-09 1.66E-08 1.23E-08 2.39E-08 3.05E-08 

l.llE-08 1.73E-08 1.27E-08 4.13E-10 6.53E-09 1.87E-08 1.35E-08 2.39E-08 3.05E-08 

9.36E-09 1.51E-08 1.08E-08 3.65E-10 6.43E-09 1.59E-08 1.07E-08 2.39E-08 3.05E-08 

9.75E-09 1.62E-08 1.15E-08 3.62E-10 7.04E-09 1.61E-08 1.05E-08 2.39E-08 3.05E-08 

1.07E-08 1.78E-08 1.26E-08 3.91E-10 7.24E-09 1.82E-08 1.17E-08 2.39E-08 3.05E-08 

7.67E-09 1.49E-08 8.85E-09 2.83E-10 8.89E-09 1.43E-08 8.55E-09 2.39E-08 3.05E-08 

6.89E-09 1.35E-08 7.95E-09 2.59E-10 8.71E-09 1.25E-08 7.50E-09 2.39E-08 3.05E-08 

6.89E-09 9.50E-09 8.32E-09 6.17E-10 l.SlE-09 7.28E-09 5.40E-09 2.39E-08 3.05E-08 

7.28E-09 1.03E-08 8.69E-09 6.94E-10 1.75E-09 8.06E-09 6.15E-09 2.39E-08 3.05E-08 

1.25E-08 1.78E-08 1.60E-08 8.21E-10 3.53E-09 1.56E-08 l.IOE-08 2.39E-08 3.05E-08 

6.63E-09 9.30E-09 7.73E-09 5.93E-10 1.53E-09 7.54E-09 5.40E-09 2.39E-08 3.05E-08 

1.03E-08 1.48E-08 1.24E-08 3.89E-10 5.20E-09 1.72E-08 1.25E-08 2.39E-08 3.05E-08 

2.25E-08 3.01E-08 3.05E-08 1.24E-09 5.53E-09 2.68E-08 1.94E-08 2.39E-08 3.05E-08 

7.80E-09 l.llE-08 9.55E-09 4.58E-10 2.36E-09 1.04E-08 7.35E-09 2.39E-08 3.05E-08 

3.93E-08 5.76E-08 4.01E-08 2.65E-09 6.05E-09 3.77E-08 2.31E-08 2.39E-08 3.05E-08 

11 

ACAL 

Max.CR 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

12 

ETAC 

Max.CR 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 
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~ 
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NO. 1 

CHLF 
REC.# 

Max.CR 

79 1.61E-09 

80 1.84E-09 

I 

81 5.75E-09 

82 9.89E-09 

83 1.01E-08 

84 2.44E-08 

85 1.17E-08 

86 2.30E-09 

87 1.75E-08 

88 1.06E-08 

89 2.30E-10 

90 2.30E-10 

91 2.30E-10 

92 4.60E-10 

93 9.20E-10 

94 2.30E-10 

95 2.30E-10 

96 2.30E-10 

97 4.60E-10 

98 4.60E-10 

99 4.60E-10 

100 6.90E-10 

101 1.38E-09 

102 1.38E-09 

103 1.61E-09 

tp 104 1.38E-09 -0\ 
VJ 

TABLED (PART 1).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 

2 3 4 5 6 7 8 9 10 

FORM TRCE MECH Be MTCH ETDC CCL4 Ni BENZ 

Max.CR Max. CR Max. CR Max. CR Max.CR Max.CR Max.CR Max.CR Max.CR 

1.56E-09 2.10E-09 1.77E-09 8.16E-11 2.70E-10 2.08E-09 1.35E-09 2.39E-08 3.05E-08 

1.43E-09 2.00E-09 1.81E-09 9.36E-11 3.06E-10 1.82E-09 1.35E-09 2.39E-08 3.05E-08 

4.81E-09 5.30E-09 5.77E-09 1.97E-10 5.40E-10 5.20E-09 3.90E-09 2.39E-08 3.05E-08 

1.11E-08 1.54E-08 1.47E-08 3.98E-10 4.39E-09 1.92E-08 1.44E-08 2.39E-08 3.05E-08 

1.17E-08 1.67E-08 1.52E-08 3.79E-10 5.09E-09 2.16E-08 1.64E-08 2.39E-08 3.05E-08 

2.37E-08 3.05E-08 3.53E-08 5.86E-10 9.86E-09 4.76E-08 3.84E-08 2.39E-08 3.05E-08 

1.17E-08 1.62E-08 1.63E-08 4.70E-10 4.10E-09 1.79E-08 1.37E-08 2.39E-08 3.05E-08 

2.34E-09 3.40E-09 2.93E-09 1.22E-10 9.36E-10 3.64E-09 2.55E-09 2.39E-08 3.05E-08 

1.24E-08 1.46E-08 1.67E-08 4.27E-10 9.90E-10 1.33E-08 1.16E-08 2.39E-08 3.05E-08 

1.57E-08 1.04E-08 1.09E-08 2.28E-10 7.20E-10 1.01E-08 8.55E-09 2.39E-08 3.05E-08 

1.30E-10 2.00E-10 1.65E-10 9.60E-12 3.60E-11 2.60E-10 1.50E-10 2.39E-08 3.05E-08 

3.90E-10 5.00E-10 4.23E-10 1.68E-11 1.08E-10 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

1.30E-10 3.00E-10 2.40E-10 1.20E-11 5.40E-11 2.60E-10 1.50E-10 2.39E-08 3.05E-08 

5.20E-10 9.00E-10 6.72E-10 2.64E-11 2.16E-10 7.80E-10 4.50E-10 2.39E-08 3.05E-08 

1.04E-09 1.60E-09 1.27E-09 5.28E-11 5.22E-10 1.56E-09 1.05E-09 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 3.34E-10 9.60E-12 5.40E-11 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

3.90E-10 5.00E-10 4.14E-10 9.60E-12 7.20E-11 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 3.34E-10 9.60E-12 7.20E-11 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

3.90E-10 5.00E-10 4.28E-10 9.60E-12 9.00E-11 5.20E-10 4.50E-10 2.39E-08 3.05E-08 

3.90E-10 6.00E-10 4.79E-10 1.92E-11 1.08E-10 7.80E-10 4.50E-10 2.39E-08 3.05E-08 

5.20E-10 9.00E-10 6.77E-10 2.40E-11 1.98E-10 7.80E-10 6.00E-10 2.39E-08 3.05E-08 

7.80E-10 1.20E-09 9.45E-10 3.12E-11 4.32E-10 1.04E-09 7.50E-10 2.39E-08 3.05E-08 

1.56E-09 2.50E-09 1.89E-09 6.96E-11 9.54E-10 2.34E-09 1.50E-09 2.39E-08 3.05E-08 

1.82E-09 2.80E-09 2.18E-09 8.16E-11 7.56E-10 2.60E-09 1.80E-09 2.39E-08 3.05E-08 

1.69E-09 2.60E-09 2.12E-09 7.92E-11 7.38E-10 2.60E-09 1.80E-09 2.39E-08 3.05E-08 

1.56E-09 2.10E-09 1.85E-09 7.68E-11 6.48E-10 2.34E-09 1.50E-09 2.39E-08 3.05E-08 

11 

ACAL 

Max. CR 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

12 

ETAC 

Max.CR 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

:A. 
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~ 
"' ::: -0\ 



tp 
~ 

NO. 

REC.# 

105 

106 

107 

108 

109 

110 

lll 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

1 

CHLF 

Max. CR 

1.38E-09 

2.76E-09 

2.53E-09 

2.07E-09 

1.84E-09 

1.84E-09 

9.20E-10 

4.60E-10 

9.20E-10 

4.60E-10 

4.60E-10 

2.30E-10 

4.60E-10 

1.61E-09 

l.61E-09 

1.61E-09 

2.30E-10 

3.22E-09 

l.lSE-09 

4.60E-10 

2.30E-10 

2.30E-10 

2.30E-10 

4.60E-10 

2.30E-10 

2.30E-10 

TABLED (PART 1).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
- --- -----

2 3 4 5 6 7 8 9 10 

FORM TRCE MECH Be MTCH ETDC CCL4 Ni BENZ 

Max. CR Max. CR Max.CR Max.CR Max. CR Max. CR Max.CR Max.CR Max.CR 

1.43E-09 2.10E-09 1.76E-09 7.20E-ll 5.22E-10 2.08E-09 1.35E-09 2.39E-08 3.05E-08 

3.12E-09 4.40E-09 3.91E-09 1.37E-10 1.17E-09 4.94E-09 3.75E-09 2.39E-08 3.05E-08 

2.86E-09 4.20E-09 3.61E-09 1.25E-10 l.l5E-09 4.68E-09 3.30E-09 2.39E-08 3.05E-08 

2.47E-09 3.50E-09 2.99E-09 l.03E-l0 9.90E-10 3.90E-09 2.85E-09 2.39E-08 3.05E-08 

2.08E-09 3.00E-09 2.51E-09 S.SSE-11 7.92E-10 3.38E-09 2.40E-09 2.39E-08 3.05E-08 

2.08E-09 3.20E-09 2.61E-09 9.84E-11 9.18E-10 3.64E-09 2.55E-09 2.39E-08 3.05E-08 

9.10E-10 l.40E-09 1.14E-09 4.56E-11 5.04E-10 1.30E-09 9.00E-10 2.39E-08 3.05E-08 

5.20E-10 7.00E-10 5.64E-10 2.16E-11 1.98E-10 7.80E-10 6.00E-10 2.39E-08 3.05E-08 

7.80E-10 1.20E-09 l.02E-09 4.32E-ll 3.24E-10 l.30E-09 7.50E-10 2.39E-08 3.05E-08 

3.90E-10 6.00E-10 4.98E-10 2.16E-11 l.SOE-10 5.20E-10 4.50E-10 2.39E-08 3.05E-08 

5.20E-10 S.OOE-10 6.11E-10 2.40E-11 l.SOE-10 7.80E-10 6.00E-10 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 3.34E-10 l.20E-11 l.OSE-10 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

5.20E-10 7.00E-10 5.55E-10 2.16E-11 l.BOE-10 5.20E-10 4.50E-10 2.39E-08 3.05E-08 

1.82E-09 2.80E-09 2.24E-09 8.40E-11 7.20E-10 3.38E-09 2.10E-09 2.39E-08 3.05E-08 

1.82E-09 2.80E-09 2.17E-09 7.92E-11 9.18E-10 3.12E-09 2.10E-09 2.39E-08 3.05E-08 

1.82E-09 2.70E-09 2.23E-09 8.88E-11 6.66E-10 2.60E-09 l.BOE-09 2.39E-08 3.05E-08 

3.90E-10 5.00E-10 3.95E-10 1.44E-11 1.44E-10 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

3.64E-09 5.30E-09 4.54E-09 l.56E-10 1.44E-09 5.98E-09 4.35E-09 2.39E-08 3.05E-08 

1.17E-09 1.90E-09 1.44E-09 3.84E-11 2.70E-10 2.08E-09 1.20E-09 2.39E-08 3.05E-08 

5.20E-10 B.OOE-10 6.44E-10 1.92E-11 1.26E-10 7.80E-10 6.00E-10 2.39E-08 3.05E-08 

2.60E-10 S.OOE-10 3.90E-10 120E-11 7.20E-11 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

2.60E-10 3.00E-10 2.49E-10 9.60E-12 7.20E-11 2.60E-10 l.SOE-10 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 3.29E-10 9.60E-12 5.40E-11 2.60E-10 3.00E-10 2.39E-08 3.05E-08 

6.50E-10 9.00E-10 7.33E-10 2.16E-11 l.OSE-10 1.04E-09 6.00E-10 2.39E-08 3.05E-08 

2.60E-10 S.OOE-10 3.81E-10 9.60E-12 7.20E-11 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 3.06E-10 l.20E-11 l.OBE-10 2.60E-10 3.00E-10 2.39E-08 3.05E-08 

11 

ACAL 

Max.CR 

1.14E-08 

1.14E-08 

1.14E-08 

l.l4E-08 

l.l4E-08 

1.14E-08 

l.l4E-08 

l.l4E-08 

l.l4E-08 

1.14E-08 

l.l4E-08 

l.l4E-08 

1.14E-08 

l.l4E-08 

1.14E-08 

l.l4E-08 

1.14E-08 

l.l4E-08 

1.14E-08 

l.l4E-08 

1.14E-08 

l.l4E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

12 

ETAC 

Max.CR 

1.37E-08 

1.37E-08 

l.37E-08 

1.37E-08 

l.37E-08 

1.37E-08 

l.37E-08 

l.37E-08 

l.37E-08 

1.37E-08 

l.37E-08 

l.37E-08 

1.37E-08 

1.37E-08 

l.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

l.37E-08 

l.37E-08 

l.37E-08 

l.37E-08 

1.37E-08 

§ 
~ 
C;3 



NO. 1 

CHLF 
REC.# 

Max.CR 

131 O.OOE+OO 

132 O.OOE+OO 

133 2.30E-10 

134 O.OOE+OO 

135 2.30E-10 

136 1.15E-09 

137 2.30E-10 

138 7.59E-09 

139 2.30E-10 

140 2.30E-10 

141 4.60E-10 

142 4.83E-09 

143 6.90E-10 

144 O.OOE+OO 

145 2.30E-10 

146 2.30E-10 

147 7.13E-09 

148 7.36E-09 

149 6.67E-09 

150 7.82E-09 

I 

151 9.89E-09 

I 

152 1.59E-08 

153 5.98E-09 

154 6.44E-09 

155 5.52E-09 

tp 156 5.75E-09 -0'\ 
VI 

TABLED (PART l).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
~------· ~ -~--~ --------- ---~---------- -·- ---

2 3 4 5 6 7 8 9 10 

FORM TRCE MECH Be MfCH ETDC CCL4 Ni BENZ 

Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

1.30E-10 l.OOE-10 8.46E-ll 2.40E-12 3.60E-11 O.OOE+OO O.OOE+OO 2.39E-08 3.05E-08 

1.30E-10 2.00E-10 1.27E-10 2.40E-12 1.80E-11 2.60E-10 1.50E-10 2.39E-08 3.05E-08 

2.60E-10 3.00E-10 2.44E-10 4.80E-12 5.40E-11 2.60E-10 1.50E-10 2.39E-08 3.05E-08 

1.30E-10 l.OOE-10 8.93E-ll 2.40E-12 l.SOE-11 O.OOE+OO O.OOE+OO 2.39E-08 3.05E-08 

3.90E-10 5.00E-10 4.75E-10 1.44E-ll 1.08E-10 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

1.30E-09 2.10E-09 1.60E-09 5.04E-11 4.14E-10 2.34E-09 1.50E-09 2.39E-08 3.05E-08 

2.60E-10 5.00E-10 3.85E-10 1.68E-ll 9.00E-11 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

1.11E-08 1.57E-08 1.32E-08 4.15E-10 5.17E-09 1.87E-08 1.38E-08 2.39E-08 3.05E-08 

2.60E-10 3.00E-10 2.44E-10 7.20E-12 5.40E-11 2.60E-10 3.00E-10 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 3.29E-10 9.60E-12 5.40E-11 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

3.90E-10 7.00E-10 5.45E-10 1.44E-ll 1.08E-10 7.80E-10 4.50E-10 2.39E-08 3.05E-08 

5.59E-09 1.05E-08 6.77E-09 2.04E-10 2.20E-09 1.07E-08 6.45E-09 2.39E-08 3.05E-08 

7.80E-10 1.30E-09 9.64E-10 3.12E-ll 2.34E-10 1.30E-09 9.00E-10 2.39E-08 3.05E-08 

1.30E-10 l.OOE-10 8.46E-11 2.40E-12 1.80E-ll O.OOE+OO O.OOE+OO 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 2.91E-10 9.60E-12 9.00E-ll 2.60E-10 1.50E-10 2.39E-08 3.05E-08 

2.60E-10 4.00E-10 3.62E-10 1.44E-ll 9.00E-ll 5.20E-10 3.00E-10 2.39E-08 3.05E-08 

9.10E-09 1.31E-08 1.14E-08 3.38E-10 4.39E-09 1.59E-08 1.14E-08 2.39E-08 3.05E-08 

1.09E-08 1.66E-08 1.28E-08 4.13E-10 6.19E-09 1.85E-08 1.40E-08 2.39E-08 3.05E-08 

8.45E-09 1.37E-08 9.72E-09 3.31E-10 5.92E-09 1.38E-08 9.15E-09 2.39E-08 3.05E-08 

8.45E-09 1.61E-08 9.72E-09 3.10E-10 1.03E-08 1.56E-08 9.60E-09 2.39E-08 3.05E-08 

9.23E-09 1.95E-08 1.14E-08 3.00E-10 1.43E-08 1.79E-08 1.05E-08 2.39E-08 3.05E-08 

7.67E-09 2.17E-08 9.11E-09 2.45E-10 3.99E-08 1.25E-08 7.80E-09 2.39E-08 3.05E-08 

6.37E-09 1.10E-08 7.75E-09 2.28E-10 3.42E-09 1.20E-08 7.20E-09 2.39E-08 3.05E-08 

7.93E-09 1.38E-08 9.42E-09 2.47E-10 2.39E-09 1.46E-08 8.55E-09 2.39E-08 3.05E-08 

6.63E-09 1.19E-08 7.91E-09 2.09E-10 2.30E-09 1.17E-08 7.05E-09 2.39E-08 3.05E-08 

6.89E-09 1.16E-08 7.84E-09 2.06E-10 1.57E-09 1.20E-08 6.45E-09 2.39E-08 3.05E-08 

11 

ACAL 

Max.CR 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

12 

ETAC 

Max. CR 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 
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I 
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NO. 

REC.# 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

1 

CHLF 

Max.CR 

6.44E-09 

7.82E-09 

8.97E-09 

8.05E-09 

1.22E-08 

1.31E-08 

1.59E-08 

5.06E-09 

4.37E-09 

5.06E-09 

5.98E-09 

1.79E-08 

4.58E-08 

2.53E-08 

1.91E-08 

1.84E-08 

1.66E-08 

1.61E-08 

8.74E-07 

6.90E-07 

5.65E-07 

5.96E-07 

4.51E-07 

7.71E-07 

TABLED (PART 1).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 

2 3 4 5 6 7 8 9 10 

FORM TRCE MECH Be MTCH ETDC CCL4 Ni BENZ 

Max.CR Max.CR Max.CR Max. CR Max.CR Max.CR Max.CR Max.CR Max.CR 

7.15E-09 1.24E-08 8.24E-09 2.38E-10 1.51E-09 1.27E-08 6.45E-09 2.39E-08 3.05E-08 

8.84E-09 1.74E-08 1.02E-08 2.86E-10 1.62E-09 1.77E-08 7.95E-09 2.39E-08 3.05E-08 

9.49E-09 1.73E-08 1.06E-08 2.93E-10 1.17E-09 1.69E-08 7.35E-09 2.39E-08 3.05E-08 

8.45E-09 1.31E-08 1.01E-08 2.45E-10 1.06E-09 1.17E-08 6.00E-09 2.39E-08 3.05E-08 

1.12E-08 1.86E-08 1.32E-08 2.83E-10 1.22E-09 1.72E-08 7.80E-09 2.39E-08 3.05E-08 

1.31E-08 1.58E-08 1.57E-08 3.00E-10 1.10E-09 1.56E-08 7.95E-09 2.39E-08 3.05E-08 

1.57E-08 1.61E-08 1.95E-08 3.07E-10 8.64E-10 1.46E-08 8.55E-09 2.39E-08 3.05E-08 

4.42E-09 5.40E-09 5.10E-09 1.22E-10 5.04E-10 5.46E-09 3.75E-09 2.39E-08 3.05E-08 

4.55E-09 5.90E-09 5.76E-09 1.37E-10 5.76E-10 4.68E-09 3.30E-09 2.39E-08 3.05E-08 

5.46E-09 7.00E-09 6.68E-09 1.46E-10 5.58E-10 5.20E-09 3.90E-09 2.39E-08 3.05E-08 

5.46E-09 6.30E-09 6.13E-09 1.94E-10 6.12E-10 6.24E-09 4.80E-09 2.39E-08 3.05E-08 

9.36E-09 1.20E-08 1.24E-08 3.91E-10 1.15E-09 1.09E-08 8.85E-09 2.39E-08 3.05E-08 

1.56E-08 2.32E-08 2.70E-08 1.64E-09 4.57E-09 1.64E-08 1.13E-08 2.39E-08 3.05E-08 

1.70E-08 2.28E-08 2.21E-08 1.15E-09 4.07E-09 1.77E-08 1.20E-08 2.39E-08 3.05E-08 

1.82E-08 2.47E-08 2.45E-08 l.OlE-09 5.22E-09 2.39E-08 1.71E-08 2.39E-08 3.05E-08 

2.04E-08 2.55E-08 2.49E-08 8.50E-10 5.94E-09 2.47E-08 2.00E-08 2.39E-08 3.05E-08 

1.85E-08 2.36E-08 2.38E-08 7.13E-10 5.71E-09 2.55E-08 2.00E-08 2.39E-08 3.05E-08 

1.48E-08 1.99E-08 2.11E-08 5.76E-10 5.20E-09 2.52E-08 2.01E-08 2.39E-08 3.05E-08 

5.17E-08 6.73E-08 1.94E-08 1.71E-09 8.08E-09 1.38E-08 1.08E-08 3.06E-09 7.22E-09 

4.34E-08 5.94E-08 2.02E-08 1.91E-09 1.18E-08 1.43E-08 1.14E-08 3.14E-09 7.47E-09 

3.76E-08 4.93E-08 1.97E-08 1.89E-09 1.12E-08 1.40E-08 l.IIE-08 3.07E-09 7.39E-09 

3.94E-08 4.93E-08 1.97E-08 1.71E-09 8.96E-09 1.40E-08 l.IIE-08 3.11E-09 7.39E-09 

3.28E-08 4.33E-08 2.05E-08 1.98E-09 1.36E-08 1.46E-08 1.17E-08 3.19E-09 7.64E-09 

4.80E-08 5.39E-08 2.13E-08 1.80E-09 1.01E-08 1.46E-08 1.16E-08 3.26E-09 7.72E-09 

11 

ACAL 

Max.CR 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

1.14E-08 

9.50E-09 

9.46E-09 

9.09E-09 

9.79E-09 

9.48E-09 

1.12E-08 

12 

ETAC 

Max.CR 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

1.37E-08 

8.53E-09 

8.82E-09 

8.37E-09 

8.65E-09 

9.31E-09 

9.87E-09 

&: 
~ 

~ 
t;; 



NO. 13 

TECE 
REC.# 

Max.CR 

I 1.97E-08 

2 1.97E-08 

3 1.97E-08 

4 1.97E-08 

5 1.97E-08 

6 1.97E-08 

7 1.97E-08 

8 1.97E-08 

9 1.97E-08 

10 1.97E-08 

11 1.97E-08 

12 1.97E-08 

13 1.97E-08 

14 1.97E-08 

15 1.97E-08 

16 1.97E-08 
I 17 1.97E-08 
' 18 1.97E-08 

19 1.97E-08 

20 1.97E-08 

21 1.97E-08 

22 1.97E-08 

23 1.97E-08 

24 1.97E-08 

tp 25 1.97E-08 

-0\ 26 1.97E-08 
-.1 

TABLED (PART 2).-Total Combined Cancer Risk of All Pollutants from All TAs 
---------~------------ -------- ·- -------

14 15 16 17 18 19 20 21 22 

PRDI STYR CDDF As Cd BNZP CrVi ACAM 1,3-BUT 

Max. CR Max. CR Max.CR Max. CR Max. CR Max.CR Max. CR Max. CR Max.CR 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-IO l.OOE-08 2.02E-08 8.40E-09 

l.l3E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.l3E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.l3E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

l.l3E-08 1.97E-08 5.61E-l0 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-l0 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-l0 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.6IE-l0 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-l0 l.OOE-08 2.02E-08 8.40E-09 

23 

2-NTP 

Max. CR 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 
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1,1,1,2-TCE 

Max.CR 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 
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TABLED (PART 2).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
-- -- -- - ----- ----------- -- -- - -- -- ----- ---------------- - -~ --------- - -

NO. 13 14 15 16 17 18 19 20 21 22 

TECE PRDI STYR CDDF As Cd BNZP CrVi ACAM 1,3-BUT 
REC.# 

Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

27 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

28 l.llE-08 l.OlE-08 l.lOE-08 3.30E-11 1.08E-08 4.04E-09 1.70E-10 1.28E-09 1.16E-08 O.OOE+OO 

29 1.97E-08 l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

30 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

31 1.97E-08 l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

32 1.97E-08 l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

33 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

34 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

35 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

36 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

37 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

38 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

39 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

40 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

41 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

42 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

43 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

44 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

45 1.97E-08 l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

46 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

47 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

48 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

49 1.97E-08 l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

50 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

51 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

52 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

23 

2-NTP 

Max.CR 

1.08E-07 

O.OOE+OO 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

l.OSE-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

24 

1,1,1,2-TCE 

Max.CR 

9.77E-09 

5.18E-10 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 
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NO. 

REC.# 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

13 

TECE 

Max. CR 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

TABLED (PART 2).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
---~-----··~----~- -~ ----·--- -----·----

14 15 16 17 18 19 20 21 22 

PRDI STYR CDDF As Cd BNZP CrVi ACAM 1,3-BUT 

Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max.CR Max. CR 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 t.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 I.OOE-08 2.02E-08 8.40E-09 

23 

2-NTP 

Max.CR 

1.08E-07 

l.OSE-07 

l.OSE-07 

1.08E-07 

1.08E-07 

1.08E-07 

l.OSE-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

l.OSE-07 

l.OSE-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

l.OSE-07 

1.08E-07 

l.OSE-07 

l.OSE-07 
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1,1,1,2-TCE 

Max.CR 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 
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TABLED (PART 2).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
---·-------- -~---------------- -- -- - ----- ---- --- -- ----· --- -- --- ---- -

NO. 13 14 15 16 17 18 19 20 21 22 23 

TECE PRDI STYR CDDF As Cd BNZP CrVi ACAM 1,3-BUT 2-NTP 
REC.# 

Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

79 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

80 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

81 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

82 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

83 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

84 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

85 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

86 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

87 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

88 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

89 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

90 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

91 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

92 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

93 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

94 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

95 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

96 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

97 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

98 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

99 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

100 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

101 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

102 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

103 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

104 1.97E-08 1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 1.08E-07 

~--- ----- -
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1,1,1,2-TCE 

Max. CR 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

&.: 
~ 

~ 
t;3 



NO. 13 

TECE 
REC.# 

Max. CR 

105 1.97E-08 

106 1.97E-08 

107 1.97E-08 

108 1.97E-08 

109 1.97E-08 

110 1.97E-08 

111 1.97E-08 

112 1.97E-08 

113 1.97E-08 

114 1.97E-08 

115 1.97E-08 

116 1.97E-08 

117 1.97E-08 

118 1.97E-08 

119 1.97E-08 

120 1.97E-08 

121 1.97E-08 
I 

122 1.97E-08 

I 123 1.97E-08 

124 1.97E-08 

125 1.97E-08 

126 1.97E-08 

127 1.97E-08 

128 1.97E-08 

129 1.97E-08 

'f 130 1.97E-08 ---.1 -

TABLED {PART 2).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 

14 15 16 17 18 19 20 21 22 

PRDI STYR CDDF As Cd BNZP CrVi ACAM 1,3-BUT 

Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

23 

2-NTP 

Max.CR 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 
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1,1,1,2-TCE 

Max.CR 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 
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NO. 

REC.# 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

ISO 

151 

152 

153 

154 

155 

156 

--

13 

TECE 

Max.CR 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

TABLED (PART 2).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
---

14 15 16 17 18 19 20 21 22 

PRDI STYR CDDF As Cd BNZP CrVi ACAM 1,3-BUT 

Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 
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2-NTP 

Max.CR 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 
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1,1,1,2-TCE 

Max.CR 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 
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NO. 

REC.# 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

-

13 

TECE 

Max. CR 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.97E-08 

1.04E-08 

1.08E-08 

1.04E-08 

1.06E-08 

l.IIE-08 

1.20E-08 

TABLED (PART 2).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 

14 15 16 17 18 19 20 21 22 

PRDI STYR CDDF As Cd BNZP CrVi ACAM 1,3-BUT 

Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR Max. CR 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 1.00E-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

l.BE-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

1.13E-08 1.97E-08 5.61E-10 1.22E-08 2.86E-08 2.89E-10 l.OOE-08 2.02E-08 8.40E-09 

9.53E-09 1.03E-08 2.97E-10 9.55E-09 3.76E-09 1.53E-10 1.24E-09 1.92E-08 O.OOE+OO 

9.47E-09 1.07E-08 3.30E-l 1 1.03E-08 4.17E-09 1.70E-10 1.30E-09 l.SlE-08 O.OOE+OO 

9.10E-09 1.03E-08 3.33E-11 9.89E-09 4.19E-09 1.70E-10 1.28E-09 1.34E-08 O.OOE+OO 

9.79E-09 1.06E-08 2.97E-10 9.98E-09 3.87E-09 1.53E-10 1.26E-09 1.38E-08 O.OOE+OO 

9.50E-09 l.IOE-08 3.30E-11 1.02E-08 4.46E-09 1.70E-10 1.33E-09 9.49E-09 O.OOE+OO 

1.12E-08 1.20E-08 6.60E-11 1.19E-08 3.90E-09 1.70E-10 1.27E-09 2.02E-08 O.OOE+OO 

23 

2-NTP 

Max. CR 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

1.08E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

24 

1,1,1,2-TCE 

Max.CR 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

9.77E-09 

5.18E-10 

5.18E-10 

5.18E-10 

5.18E-10 

5.92E-10 

5.18E-10 

~ 
:;· 

:i:... 

[ 
::! 
~ .... 
0\ 



to 
I --...1 

.j:>. 

NO. 

REC.# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

-·---

25 

1,1,2,2-TCE 

Max. CR 

2.03£..08 

2.03£..08 

2.03E-08 

2.03£..08 

2.03£..08 

2.03£..08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03£..08 

2.03£..08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs 
~-~-- -·-·-------·-- ---------

26 27 28 29 30 31 32 33 34 

1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH 

Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

3.90£..08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 1.00£..08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 1.00£..08 9.85E-09 l.OOE-08 1.01£..08 

3.90E-08 9.80E-09 9.46£..09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

35 

HDRZ 

Max.CR 

1.62E-08 

1.62£..08 

1.62£..08 

1.62E-08 

l.62E-08 

1.62E-08 

1.62E-08 

l.62E-08 

l.62E-08 

l.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

l.62E-08 

l.62E-08 

l.62E-08 

l.62E-08 

l.62E-08 

l.62E-08 

l.62E-08 

l.62E-08 

1.62E-08 

TOTAL 
COMBINED 

CR 

6.67£..07 

6.73£..07 

6.38£..07 

6.31E-07 

6.42E-07 

6.36E-07 

6.52E-07 

6.30E-07 

6.20E-07 

6.48E-07 

6.64E-07 

6.50E-07 

6.32E-07 

6.15E-07 

6.16E-07 

6.20E-07 

6.58£..07 

6.88E-07 

6.83E-07 

6.64E-07 

6.53E-07 

6.39E-07 

6.08E-07 

6.55E-07 

6.89E-07 

6.60E-07 

f;: 
~ 

~ 
r;3 



to 
I --...] 

Vl 

- -------

NO. 25 

1, 1,2,2-TCE 
REC.# 

Max.CR 

27 2.03E-08 

28 1.74E-09 

29 2.03E-08 

30 2.03E-08 

31 2.03E-08 

32 2.03E-08 

33 2.03E-08 

34 2.03E-08 

35 2.03E-08 

36 2.03E-08 

37 2.03E-08 

38 2.03E-08 

39 2.03E-08 

40 2.03E-08 

41 2.03E-08 

42 2.03E-08 

43 2.03E-08 

44 2.03E-08 

45 2.03E-08 

46 2.03E-08 

47 2.03E-08 

48 2.03E-08 

49 2.03E-08 

50 2.03E-08 

51 2.03E-08 

52 2.03E-08 

TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
-- ---------- ------------

26 27 28 29 30 31 32 33 34 

1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH 

Max. CR Max. CR Max.CR Max.CR Max. CR Max. CR MaLCR Max.CR Max. CR 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

2.35E-08 5.20E-10 4.40E-10 8.40E-10 5.56E-10 1.20E-10 1.64E-10 O.OOE+OO 8.40E-10 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.otE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

35 

HDRZ 

Max.CR 

1.62E-08 

1.45E-09 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

TOTAL 
COMBINED 

CR 

8.08E-07 

8.05E-07 

8.47E-07 

7.54E-07 

6.72E-07 

6.71E-07 

5.78E-07 

5.89E-07 

5.63E-07 

5.61E-07 

5.60E-07 

5.85E-07 

5.44E-07 

5.34E-07 

5.35E-07 

5.22E-07 

5.41E-07 

5.36E-07 

5.46E-07 

5.57E-07 

5.70E-07 

5.62E-07 

5.79E-07 

5.44E-07 

5.50E-07 

5.52E-07 

:t... 
:;· 
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~ 
:! 
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NO. 

REC.# 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

25 

1,1,2,2-TCE 

Max. CR 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 

26 27 28 29 30 31 32 33 34 

1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH 

Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

35 

HDRZ 

Max.CR 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

TOTAL 
COMBINED 

CR 

5.59E-07 

5.49E-07 

5.58E-07 

5.60E-07 

5.65E-07 

5.67E-07 

5.74E-07 

5.74E-07 

5.68E-07 

5.54E-07 

5.58E-07 

5.60E-07 

5.69E-07 

5.57E-07 

5.61E-07 

5.68E-07 

5.52E-07 

5.45E-07 

5.39E-07 

5.44E-07 

5.74E-07 

5.36E-07 

5.61E-07 

6.39E-07 

5.39E-07 

7.39E-07 

!;: 
~ 

~ 
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TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
------· -- --- - -------- --- - -------- - ---- ----- --·· -------- -------

NO. 25 26 27 28 29 30 31 32 33 34 

1,1,2,2-TCE 1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH 
REC.# 

Max.CR Max.CR Max.CR Max.CR Max. CR Max.CR Max.CR Max.CR Max. CR Max.CR 

79 2.03E-08 3.90£..08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 1.00£..08 9.85£..09 l.OOE-08 1.01E-08 

80 2.03E-08 3.90£..08 9.80E-09 9.46£..09 l.OlE-08 8.41£..09 1.00£..08 9.85E-09 l.OOE-08 1.01£..08 

81 2.03E-08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 1.00£..08 9.85£..09 l.OOE-08 1.01£..08 

82 2.03E-08 3.90£..08 9.80£..09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01£..08 

83 2.03E-08 3.90£..08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 1.01£..08 

84 2.03E-08 3.90£..08 9.80£..09 9.46E-09 1.01E-08 8.41E-09 1.00£..08 9.85E-09 1.00E-08 1.01£..08 

85 2.03E-08 3.90£..08 9.80E-09 9.46£..09 1.01£..08 8.41E-09 1.00£..08 9.85E-09 l.OOE-08 1.01E-08 

86 2.03E-08 3.90£..08 9.80E-09 9.46£..09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01£..08 

87 2.03E-08 3.90£..08 9.80E-09 9.46£..09 l.OlE-08 8.41E-09 l.OOE-08 9.85£..09 l.OOE-08 1.01E-08 

88 2.03E-08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41£..09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

89 2.03E-08 3.90£..08 9.80£..09 9.46£..09 1.01£..08 8.41E-09 1.00£..08 9.85£..09 l.OOE-08 1.01E-08 

90 2.03E-08 3.90£..08 9.80E-09 9.46E-09 1.01£..08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

91 2.03E-08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

92 2.03£..08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41£..09 1.00E-08 9.85E-09 l.OOE-08 1.01£..08 

93 2.03E-08 3.90£..08 9.80£..09 9.46£..09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 1.00£..08 1.01£..08 

94 2.03E-08 3.90£..08 9.80E-09 9.46E-09 1.01£..08 8.41£..09 l.OOE-08 9.85£..09 l.OOE-08 1.01E-08 

95 2.03E-08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01£..08 

96 2.03E-08 3.90£..08 9.80£..09 9.46£..09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01£..08 

97 2.03£..08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 1.00E-08 9.85£..09 l.OOE-08 1.01£..08 

98 2.03E-08 3.90£..08 9.80£..09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

99 2.03E-08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01£..08 

100 2.03E-08 3.90£..08 9.80£..09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

101 2.03£..08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

102 2.03E-08 3.90£..08 9.80E-09 9.46£..09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

103 2.03E-08 3.90£..08 9.80£..09 9.46£..09 1.01£..08 8.41E-09 l.OOE-08 9.85£..09 l.OOE-08 1.01E-08 

tf 104 2.03E-08 3.90£..08 9.80£..09 9.46E-09 1.01£..08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 ---l 
--l 

35 

HDRZ 

Max.CR 

1.62E-08 

1.62£..08 

1.62£..08 

1.62E-08 

1.62£..08 

1.62E-08 

1.62E-08 

1.62£..08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62£..08 

1.62E-08 

1.62E-08 

TOTAL 
COMBINED 

CR 

4.92£..07 

4.92E-07 

5.13£..07 

5.71E-07 

5.79E-07 

6.92E-07 

5.73E-07 

5.00E-07 

5.69E-07 

5.49E-07 

4.83E-07 

4.84E-07 

4.83E-07 

4.85£..07 

4.89E-07 

4.83£..07 

4.84£..07 

4.83£..07 

4.84£..07 

4.85E-07 

4.86E-07 

4.87E-07 

4.94E-07 

4.95E-07 

4.95£..07 

4.93£..07 

:t... 
::t· 

:.i.. 

[ 
S! 
~ ... 
0\ 



to 
I ..... 

-..l 
00 

I 

I 

NO. 

REC.# 

105 

106 

107 

108 

109 

110 

111 

112 
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125 
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25 

1,1,2,2-TCE 

Max. CR 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 

26 27 28 29 30 31 32 33 34 

1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH 

Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR Max.CR 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

35 

HDRZ 

Max.CR 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

l.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

TOTAL 
COMBINED 

CR 

4.92E-07 

5.06E-07 

5.04E-07 

5.00E-07 

4.97E-07 

4.98E-07 

4.88E-07 

4.85E-07 

4.88E-07 

4.84E-07 

4.85E-07 

4.84E-07 

4.85E-07 

4.96E-07 

4.96E-07 

4.95E-07 

4.84E-07 

5.10E-07 

4.91E-07 

4.85E-07 

4.84E-07 

4.83E-07 

4.83E-07 

4.86E-07 

4.84E-07 

4.83E-07 
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143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

25 

1,1,2,2-TCE 

Max.CR 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 

26 27 28 29 30 31 32 33 34 

1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH 

Max.CR Max.CR Max.CR Max. CR Max. CR Max. CR Max. CR Max. CR Max.CR 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 1.00E-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 1.00E-08 9.85E-09 1.00E-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 1.00E-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 l.OIE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 1.00E-08 9.85E-09 l.OOE-08 1.01E-08 

3.90E-08 9.80E-09 9.46E-09 l.OlE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 1.00E-08 l.OlE-08 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 

35 

HDRZ 

Max.CR 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

1.62E-08 

TOTAL 
COMBINED 

CR 

4.82E-07 

4.82E-07 

4.83E-07 

4.82E-07 

4.84E-07 

4.92E-07 

4.84E-07 

5.67E-07 

4.83E-07 

4.83E-07 

4.85E-07 

5.29E-07 

4.88E-07 

4.82E-07 

4.83E-07 

4.84E-07 

5.54E-07 

5.68E-07 

5.49E-07 

5.59E-07 

5.74E-07 

5.96E-07 

5.35E-07 

5.45E-07 

5.35E-07 

5.34E-07 
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177 

178 

25 

1,1,2,2-TCE 

Max. CR 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

2.03E-08 

1.74E-09 

1.74E-09 

1.74E-09 

1.74E-09 

TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
~- -- ~-- -- -----~-- -- ------ ~ --- ~------ -----~--- ~ -~~--~--------~---

26 27 28 29 30 31 32 33 34 35 
TOTAL 

1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH HDRZ COMBINED 
CR 

Max.CR Max.CR Max.CR Max.CR Max. CR Max.CR Max.CR Max.CR Max.CR Max.CR 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 I.OIE-08 1.62E-08 5.37E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 1.62E-08 5.53E-07 

3.90E-08 9.80E-09 9.46E-09 I.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OlE-08 1.62E-08 5.53E-07 

3.90E-08 9.80E-09 9.46E-09 I.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 1.62E-08 5.40E-07 

3.90E-08 9.80E-09 9.46E-09 I.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 1.62E-08 5.63E-07 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 1.62E-08 5.64E-07 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 1.62E-08 5.73E-07 

3.90E-08 9.80E-09 9.46E-09 I.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 1.62E-08 5.11E-07 

3.90E-08 9.80E-09 9.46E-09 I.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 1.62E-08 5.11E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 I.OOE-08 9.85E-09 I.OOE-08 l.OIE-08 1.62E-08 5.15E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 1.01E-08 1.62E-08 5.17E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 1.62E-08 5.54E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 1.00E-08 9.85E-09 1.00E-08 l.OIE-08 1.62E-08 6.27E-07 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 1.00E-08 l.OIE-08 1.62E-08 6.03E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 l.OOE-08 9.85E-09 l.OOE-08 l.OIE-08 1.62E-08 6.15E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 1.62E-08 6.22E-07 

3.90E-08 9.80E-09 9.46E-09 l.OIE-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 1.62E-08 6.16E-07 

3.90E-08 9.80E-09 9.46E-09 1.01E-08 8.41E-09 I.OOE-08 9.85E-09 l.OOE-08 1.01E-08 1.62E-08 6.04E-07 

2.19E-08 5.20E-10 4.40E-10 8.40E-10 5.40E-10 1.20E-10 1.61E-10 O.OOE+OO 8.40E-10 1.40E-09 1.17E-06 

2.30E-08 5.60E-10 4.40E-10 8.40E-10 5.59E-10 1.20E-10 1.65E-10 O.OOE+OO 8.40E-10 1.46E-09 9.73E-07 

2.24E-08 5.20E-10 4.40E-10 8.40E-10 5.62E-10 1.20E-10 1.65E-10 O.OOE+OO 8.40E-10 1.45E-09 8.26E-07 

2.26E-08 5.20E-10 4.40E-10 8.40E-10 5.48E-10 1.20E-10 1.62E-10 O.OOE+OO 8.40E-10 1.42E-09 8.59E-07 
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TABLED (PART 3).-Total Combined Cancer Risk of All Pollutants from All TAs-Continued 
------ --- -- - -- - -- --

i 
NO. 25 26 27 28 29 30 31 32 33 34 35 

'IOTAL 
1,1,2,2-TCE 1,1,2-TCE HECE HECB VINC DIEA EPCH ALCH ETOX BNCH HDRZ COMBINED 

REC.# CR 
Max.CR Max. CR Max. CR Max. CR Max.CR Max. CR Max.CR Max. CR Max. CR Max.CR Max. CR 

179 1.74E-09 2.32E-08 5.60E-10 4.40E-10 8.40E-10 5.74E-10 1.20E-10 1.68E-10 O.OOE+OO 8.40£-10 1.49E-09 7.07E-07 

180 1.74E-09 2.50E-08 5.20E-10 4.40E-10 8.40E-10 5.43E-10 1.20E-10 1.62E-10 O.OOE+OO 8.40E-10 1.45E-09 l.07E-06 

Receptor ID Numbers: 
I. CHLF =Chloroform; 2. FORM= Formaldehyde; 3. TRCE = Trichloethylene; 4. MECH =Methylene Chloride; 5. Be= Beryllium; 6. MTCH =Methyl Chloride; 7. ETDC = 
Ethylene Dichloride; 8. CCL4 =Carbon Tetrachloride; 9. NI =Nickel; 10. BENZ= Benzene; 11. ACAL =Acetaldehyde; 12. ETAC =Ethyl Acrylate; 13. TECE = Tetrachloethylene; 
14. PRDI =Propylene Dichloride; 15. STYR =Styrene; 16. CDDF = 2,3,7,8-Tetrachlorodibenzo(p)dioxin; 17. As= Arsenic; 18. Cd =Cadmium; 19. BNZP= Benzo(p)pyrene; 20. Cr 
VI= Hexavalent Chromium; 21. ACAM = Acrylamide; 22. 1.3-BUT = 1,3-Butadiene; 23. 2-NTP = 2-Nitropropane; 24. 1,1,1,2-TCE = 1,1,1,2-Tetrachloroethane; 25. 1,1,2,2-TCE = 
1,1 ,2,2-Tetrachloroethane; 26. 1,1 ,2-Trichloroethane; 27. HECE = Hexachloroethane; 28. HECB = Hexachlobutadiene; 29. VINC = Vinyl Chloride; 30. DIEA = Diethanolamine; 31. 
EPCH = Epichlorhydrine; 32. ALCH =Allyl Chloride; 33. ETOX =Ethylene Oxide; 34. BNCH =Benzyl Chloride; 35. HDRZ = Hydrazine. 

Notes: 
Max. CR = Maximum cancer risk due to each pollutant. 
Total Combined CR =total estimated cancer risk of all pollutants combined. 

Dispersion Analysis: 
• The additive impact analysis was conducted with the EPA's ISC-3 model using 5 years of on-site meteorological data. 
• The total of35 carcinogenic pollutants that have the potential to be released from LANL operations were considered in the analysis. Emission rates of these pollutants and the 

appropriate unit risk factors are presented in Tables A and C. 
• Maximum cancer risk was obtained by multiplying of the estimated annual concentration ofa specific pollutant by its unit risk factor (EPA 1992fand EPA 1993b). 
• The total potential combined cancer risks were estimated by summing the cancer risks due to each individual pollutant at each of the 180 receptor locations. 

Major Assumptions: 
• Emissions would be released simultaneously from LANL operations over 8,760 hours a year. 
• Incremental cancer risks are additive. 

Other Assumptions Include: 
• All chemicals are released to the atmosphere, rather than used in process or product or sent to waste disposal or recycling after use. 
• There is no time spent indoors or inside automobiles; whereas, people actually spend more than 80% of their time indoors. Being inside would cut the concentration by half as a 

minimum. 
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ATTACHMENT 7 
AIR QUALITY IMPACT ASSESSMENT OF THE TA-3 

CHEMICAL AND METALLURGY RESEARCH FACILITY 
(CMR) METHYLENE CHLORIDE EMISSIONS 

Technical Area: TA-3, CMR Facility 

Emission Source(s) 

An emission source of methylene chloride is located at the CMR Facility, Building 29 (Stack 
ID FE-20). Methylene chloride is used for analysis of soil samples. During the concentrating phase, 
the extracted methylene chloride is evaporated and emitted to the atmosphere. 

Source Term Parameters 

Stack parameters and their locations are provided in Table A. 

Emission Rates of Pollutants Considered 

The annual emission rate of methylene chloride was estimated to be 700 pounds a year under the 
Expanded Operations Alternative operating schedule (Table A). It was assumed that these emissions 
would be released over 8, 760 hours of operation per year. 

Dispersion Modeling Analysis 

Air quality impacts analysis was conducted with the EPA's ISC-3 Model using 5 years of on-site 
meteorological data. All nearby buildings within the zone of plume influence were considered in the 
downwash analysis. The highest annual average concentration estimated by the ISC-3 Model at any 
of sensitive receptors was used to estimate the incremental cancer risk of the methylene chloride 
release using its unit risk factor. 

Results 

Results of the analysis are presented in Tables B and C. As shown in Table C, the maximum cancer 
risk associated with release of methylene chloride from Building 29 of the TA-3 CMR facility is below 
the Guideline Value of 1.0 x 10·8. 
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TABLE A.-Stack Parameters and Emission Rate of the Methylene Chloride Associated with the TA-3 CMR Facility (Building 29) 
-- ------- -------------- ----------

STACK PARAMETERS 
ESTIMATED ANNUAL 

NO. EMISSION SOURCE STACKID 
UTMCOORD. 

HEIGHT VELOCITY DIAMETER EMISSION RATE 
(X;Y) 

m m m/sec m lb/year glsec 

1 TA-3 CMR Facility (Building 29) Bldg 29 (FE-20) 380752;3970257 15.90 17.20 1.10 700.0 0.0101 

TABLE B.-ISC-3 Estimated Annual Concentration of the Methylene Chloride Associated with Emission Source of the TA-3 CMR 
Facility Using 1991-1995 Meteorological Data 

ISC-3 ESTIMATED ANNUAL AVERAGE CONCENTRATION (ltglm3) 

EMISSION SOURCE METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

TA-3 CMR Facility (Building 29) 6.80E-03 6.02E-03 7.35E-03 7.31E-03 6.91E-03 

TABLE C.-Results of the Dispersion Modeling Analysis of the Methylene Chloride Emissions from the CMR Facility of the TA-3 

MEmYLENE ISC-3 ESTIMATED 
CHLORIDE UNIT RISK ANNUAL MAXIMUM CANCER 

NO. EMISSION SOURCE FACTOR CONCENTRATION RISK GUIDELINE VALUE 
(URF) (Can) (CanXURF) 

(ltglm3rt flglm3 

1 2 3 4 5 6 

1 TA-3 CMR Facility (Building 29) 4.70E-07 7.35E-03 3.45E-09 l.OOE-08 
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ATTACHMENT 8 
AIR QUALITY IMPACT ASSESSMENT OF THE TA-3 

BERYLLIUM EMISSIONS 

Technical Area: TA-3, Buildings 102 and SM141 

Emission Source(s) 

Beryllium process development and machining operations at TA-3 are conducted in support of 
ongoing beryllium research and are currently being refurbished. Beryllium machining operations 
conducted at TA-3-39will be relocated to the new Sigma beryllium TA-3-141 in order to consolidate 
the majority of the beryllium processing conducted at LANL. The permitted beryllium operations 
conducted at TA-3-102, TA-35-213, and TA-55, and the registered beryllium sources at TA-3-29 
and TA-66 will remain in place. The modified SM141 beryllium facility also will incorporate 
operations and equipment from other DOE complexes. 

Emissions from the two stacks, one on the TA-3 Building 102, and the other on the Building SM141, 
were considered in the analysis. 

Source Term Parameters 

Stack parameters and their locations are shown in Table A. 

Emission Rates of Pollutants Considered 

Annual emission rates of beryllium were estimated based on the draft permit application for SM141 
and the existing air quality permit for the TA-3-102 facility. Emissions from these facilities are 
released to the atmosphere through a high efficiency particulate air {HEP A) filtration system, with a 
removal efficiency of 99.95 percent. Controlled emission rates are estimated to be 0.11 pounds per 
year for SM141 facility, and 1.4 X w-4 pounds per year for the TA-3-102 facility. 

Estimated annual emission rates of beryllium that were used in the analysis are shown in Table A. It 
was assumed that emissions would be released over 8, 760 hours of operation per year. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted using EPA's ISC-3 Model and 5 years of on-site 
meteorological data. All nearby buildings, including Buildings 102 and SM141, within the zone of 
stack plume influence were considered in the downwash analysis. The highest annual concentration 
estimated by the ISC-3 Model (Table B) was used to compute the maximum combined cancer risk of 
beryllium releases using its unit risk factor. 
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Results 

Results of the analysis are presented in Tables Band C. As shown in Table C, the combined cancer 
risk associated with releases of becyllium from Buildings 102 and SM141 of the TA-3 facility is 
2.41 X w-9, which is below the Guideline Value of 1.0 X w-8. 
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TABLE A.-Stack Parameters and Beryllium Annual Emission Rate Associated with Buildings 102 and SM141 of the TA-3 Facility 

STACK PARAMETERS 
ANNUAL PERMITTED 

NO. SOURCE STACKID 
UTMCOORD. 

HEIGHT VELOCITY DIAMETER EMISSION RATE 
(X;Y) 

m m m/sec m lb/year glsec 

1 TA-3 Building 102 B102 380476;3970171 13.70 5.88 0.91 1.40E-04 2.02E-09 

2 TA-3 Building 141 B141 381219;3970330 15.24 14.30 1.52 l.lOE-01 1.58E-06 

TABLE B.-TA-3 ISC-3 Estimated Annual Average Concentration of the Beryllium Using 1991 to 1995 Meteorological Data 
----------- ------- ----

ISC-3 ESTIMATED ANNUAL AVERAGE CONCENTRATION (JI.g!m3) 

EMISSION SOURCE METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

TA-3 Buildings 102 & SM141 7.82E-07 8.48E-07 l.OOE-06 8.88E-07 8.87E-07 

TABLE C.-Results of the Dispersion Modeling Analysis of the Beryllium Emissions from TA-3 
--- -----

BERYLLIUM UNIT RISK ISC-3 ESTIMATED COMBINED MAXIMUM 
NO. EMISSION SOURCE FACTOR (URF) ANNUAL CONC.l (Can) CANCER RISK 

GUIDELINE 

(Canx URF) 
VALUE 

(JI.glm3rt p,glm3 

1 2 3 4 5 6 

1 TA-3 Buildings 102 & SM141 2.40E-03 l.OOE-06 2.41E-09 l.OOE-08 
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ATTACHMENT 9 
AIR QUALITY IMPACT ASSESSMENT OF THE TA-3 

SHOPS COMPLEX NICKEL DUST EMISSIONS 

Technical Area: TA-3, Shops Complex 

Emission Source(s) 

The Shops Complex contains machining and inspection equipment to support LANL. The missions 
supported include nuclear weapons technology, stockpile management, nuclear materials production, 
and general fabrication. Nickel is machined in Building 102 of the Shops Complex facility. 

Source Term Parameters 

Stack parameters and locations are provided in Table A. 

Emission Rates of Pollutants Considered 

The nickel dust generated from the machining process is exhausted through a series of in-line high 
efficiency particulate air (HEP A) filters before entering a common shops baghouse control system and 
exiting to the atmosphere. The HEPA filter has a rated control efficiency of 99.97 percent, and the 
baghouse has a measured control efficiency of 80 percent. The amount of nickel currently being 
machined is approximately 10 percent of what was machined in 1990. The estimated annual emission 
rate of the nickel dust used in the dispersion analysis is shown in Table A. It was assumed that annual 
emissions would be released over 8,760 hours of operation per year. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted with EPA's ISC-3 Model using 5 years of on-site 
meteorological data. All nearby buildings within the zone of plume influence were considered in the 
downwash analysis. The highest annual average concentration estimated by the ISC-3 Model at any 
of sensitive receptors was used to estimate the incremental cancer risk of the nickel release using its 
unit risk factor. 

Results 

Results of the analysis are presented in Tables Band C. As shown in Table C, the maximum cancer 
risk associated with release of the nickel dust from Shops Complex Building 102 of the TA-3 facility 
is below the Guideline Value of 1.0 X w-8. 
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TABLE A.-Stack Parameters and Emission Rate of the Nickel Dust Associated with TA-3 Shops Complex (Building 1 02) 

STACK PARAMETERS 
ESTIMATED ANNUAL 

NO. EMISSION SOURCE STACKID 
UTMCOORD. 

HEIGIIT VELOCITY DIAMETER EMISSION RATE 
(X;Y) 

m m m/sec m lb/year glsec 

I TA-3 Shops Complex Building I 02 380476;3970I7I I3.70 5.88 0.9I 1.58 x w-3 2.21 x w-8 

(Building I 02) 

TABLE B.-ISC-3 Estimated Annual Concentration of the Nickel Dust Associated with Emission Source of the TA-3 Shops Complex 
Using Meteorological Data (1991 to 1995) 

- -- --

ISC-3 ESTIMATED ANNUAL AVERAGE CONCENTRATION (Jlglm3) 

EMISSION SOURCE METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

TA-3 Shops Complex (Building I02) 2.70x w-8 2.40x 10-8 3.00x 10-8 2.60 x I0-8 2.70x 10-8 

TABLE C.-Results of the Dispersion Modeling Analysis of the Nickel Dust Emissions from Shops Complex (Building 102) ofTA-3 

NICKEL UNIT 
ISC-3 ESTIMATED 

MAXIMUM 
RISK FACTOR 

ANNUAL 
CANCER RISK (Can 

GUIDELINE 

NO. EMISSION SOURCE (URF) 
CONCENTRATION 

XURF) 
VALUE 

(Can) 

(Jlglm3rt Jlg/m3 

1 TA-3 Shops Complex (Building 102) 2.40 x w-4 3.00 X 10-8 7.20x w-12 1.00 x w-8 
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ATTACHMENT 10 
Am QUALITY IMPACT ASSESSMENT OF PAINT BOOTH 

EMISSIONS 

Technical Areas: TA-3, Building 38; TA-3, Building 39; and TA-60, Building 17 

Emission Source: Paint Booth Operations 

Paint booth operations occur at TA-3-38, TA-3-39, and TA-60-17. 

Pollutant(s) Considered 

There are seven toxic, noncarcinogenic pollutants and one carcinogenic air pollutant that have the 
potential to be released into the atmosphere from the paint booth located at TA-3-38. The 
noncarcinogenic pollutants are 2-butoxyethanol, isobutyl acetate, isopropyl alcohol, toluene, trimethyl 
benzene, xylene, and particulate matter. The carcinogenic pollutant is benzene. These chemicals are 
constituents of oil-based paint and paint thinner. Of these, toluene, trimethyl benzene, xylene, and 
benzene are constituents of oil-based paint. Isopropyl alcohol, 2-butoxyethanol, isobutyl acetate, and 
toluene are constituents of the paint thinner. 

Because the chemical composition of the paints and thinner at TA-3-39 and TA-60-17 were not 
provided, it was assumed that paints and thinner compositions to be used at paint booths at TA-3-39 
and TA-60-17 are similar to those used at the TA-3-38 paint booth. 

Emission Rates of Pollutants Considered 

To estimate annual emissions from painting operations from the paint booths, the information giving 
the quantity of paints and thinner used annually at each TA and their density was obtained. This 
information is presented in Tables A through E for each TA in the footnotes. It was assumed that type 
and duration of painting operations conducted at TA-60-17 in 1994 (i.e., 528 hours per year of 
operations consisted of 240 hours per year of rack painting, plus 288 hours per year of maintenance 
painting) would apply to all painting activities conducted at the TA-3-38 and TA-3-39 paint booths. 
Hourly emission rates were estimated for 528 hours of operations per year using a correction factor of 
five to approximate maximum hourly emission rates. That is, the hourly emission rates were estimated 
by dividing annual emission rates by 528 hours and then multiplying this value by five. 

Estimated hourly and annual emission rates of toxic (noncarcinogenic and carcinogenic) air pollutants 
from paint booths at TA-3-38, TA-3-39, and TA-60-17 are presented in Tables A through F. 

Emissions were modeled with EPA's ISC-3 Model as point sources located on specified buildings 
(TA-3 Buildings 38 and 39, TA-60 Building 17). The source terms were estimated based on 
engineering judgment (stack height= 32.8 feet [10 meters], building height= 31.17 feet [9.5 meters], 
stack diameter= 1.15 feet [0.35 meters], exit velocity= 16.41 feet per second [5 meters per second], 
and exit temperature= 293°K). 
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Two paint booth impact analyses were conducted, one to estimate short-term (8-hour) impacts of 
noncarcinogenic and carcinogenic pollutants, and one to estimate long-term annual impacts of 
carcinogenic pollutants. 

Major Assumptions Used in the Analysis 

• All paints and thinners used at TA-3-39 and TA-60-17 have similar composition and 
constituents as those identified for paints and thinner at TA-3-38. 

• The type and duration of painting operations conducted at TA-60-17 would apply to all painting 
activities conducted at TA-3-38 and TA-3-39 paint booths. 

• Content of fine particles (less than 10 micrometers in size) is 50 percent of the total particulate 
matter content. 

• Five percent ofPM10 content would be released into the atmosphere through the emission control 
equipment. 

Results 

Analysis of short-term {8-hour) impacts of noncarcinogenic air pollutants that have the potential to be 
released into the atmosphere under baseline conditions and under future alternatives show no impacts 
on ambient air quality. The SLEV/Qh ratios for all pollutants considered are all greater than one 
(Tables A, C, and E). That is, the estimated pollutant levels are below the established Guideline Values 
(GVs). 

Results of the annual impacts analysis of the carcinogenic pollutant presented in Tables B, D, and F 
show that benzene emitted from TA-3-38 and TA-60-17 failed the analysis with an SLEV/Qan ratio 
less than one. That is, the estimated benzene level is greater then the established GV. This pollutant 
was further evaluated in the additive impact analysis. 
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TABLE A.-8-Hour SLEVIQ Ratios of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3-38 Paint Booth1 

-· --- - -

ESTIMATED 

OEL6 1/1000FTHE 
8-HRSLEV8 HOURLY 

SLEV/QhRATIO 
TOXIC Am CAS OEL7 EMISSION 

NO. 
POLLUTANTS NUMBER RATE (Qh)l 

Jlg/m3 J1glm3 glsec lblbr lb/hr 

1 2 3 4 5 6 7 8 9 

NONCARCINOGENIC POLLUTANTS 

1 2-Butoxyethano1 111-76-2 120,000 1,200 4.54 36.1 0.366 98.5 

2 Isobutyl Acetate 110-19-0 700,000 7,000 26.5 210.0 1.28 164.0 

3 Isopropyl Alcohol 67-63-0 980,000 9,800 37.1 294.0 0.732 402.0 

4 Particulate Matter, NA 3,000 30.0 0.114 0.901 0.200 45.1 
Respirable Dust3•4•5 

5 Toluene 108-88-3 188,000 1,880 7.12 56.5 1.44 39.1 

6 Trimethyl Benzene 25551-13-7 125,000 1,250 4.73 37.6 1.08 34.9 

7 Xylene 1330-20-7 434,000 4,340 16.4 130.0 6.46 20.2 
(o-,m-,p-Isomers) 

CARCINOGENIC POLLUTANTS 

8 Benzene 71-43-2 32,000 320 1.21 9.62 0.0215 446.0 
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I -~ TABLE A.-8-Hour SLEVIQ Ratios of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3-38 Paint Booth1 

Site Operations Data: 
• The amount of oil-based paint used annually is 250 gal.lyear. 

• The constituents of the paint are toluene (5% by weight), trimethyl benzene (5% by weight), xylene (30% by weight), and benzene (0.1% by weight). 

• The highest density ofthe paint is 9.1lb/gal. 
• The amount of paint thinner used annually with a density of 6.9 lb/gal. is 56 gal. 
• The constituents of the thinner are toluene (IO% by weight), isopropyl alcohol (20% by weight), 2-Butoxyethanol (IO% by weight), and isobutyl acetate (35% by weight). 
Notes: 
Major Assumptions: 
1 Type and duration of painting operations conducted at TA--60-I7 in I994 (528 hours of operation consisted of 240 hours/year of rack painting, plus 288 hours/year of maintenance 

painting) would apply to all painting activities conducted at TA-3-38 paint booth. 
2 Hourly emission rates were estimated based upon 528 hours/year of operation using a correction factor of five to approximate the maximum potential hourly emission rate. 
3 Particulate emissions of I 0 micrometers in size (PM10) were estimated based upon the solids content of a paint and amount of total particulates emitted from TA-3-38 paint booth 

(844lb/year). 
4 Content of fine particles PM10 is 50% of the total particulate matter content. 
s 5% of the PM10 content would be released into the atmosphere. 
Guideline Value(s): 
6 OEL = occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH I997). 
7 1/IOO ofthe OEL is 8-hour guideline value used in the analysis to estimate short-term impacts of the toxic air pollutants. 
Dispersion Analysis Results: 
8 5 years of meteorological data were used in the dispersion modeling analysis. The highest ISC-3 estimated 8-hour concentration at fence line receptors was found to be 264.I f.1g/m3 

when emission rate is I g!sec. 
NA =Not applicable 
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TABLE B.-Annual SLEVIQ Ratios of the Carcinogenic Pollutants from TA-3-38 Paint Booth 

NO. 
CARCINOGENIC CAS 

CAR CLASS 
POLLUTANT NUMBER 

1 2 3 4 

1 Benzene 71-43-2 A 

Site Operations Data: 
• The amount of oil-based paint used annually is 250 gal./year. 

• The benzene content of the paint is 0.1% by weight. 
• The highest density of the paint is 9.1lb/gal. 

Notes: 
Major Assumptions: 

UNIT RISK 
FACTOR 

(URF) 

{J.Lg/m~-1 

5 

8.30E-06 

MAXIMUM 
ANNUAL CANCER 

ANNUAL SLEV1 EMISSION 
RISK 

RATE(Q~2 

(Canx URF)3 

g/sec lb/year lb/year 

6 7 8 9 

2.35E-OS 4.2SE-04 1.78E+OO 2.28E+OO 

RATIO 
SLEV/Q8 

10 

7.84E-01 

1 Type and duration of painting operations conducted at TA-60-17 in 1994 (528 hours of operation consisted of240 hours/year of rack painting, plus 288 hours/year of maintenance 
painting) would apply to all painting activities conducted at TA-3-38 paint booth. 

2 Emission rate was estimated based upon amount of paint used annually and benzene content of the paint. 
Dispersion Analysis Results: 
3 5 years of meteorological data were used in the dispersion modeling analysis. The highest ISC-3 estimated annual concentration at sensitive receptors was found to be 2.83 flg/m3 

when emission rate is 1 g/sec. 
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TABLE C.-8-Hour SLEVIQ Ratios of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3-38 Paint 
Booth1 

-

ESTIMATED 

OEL7 1/IOOOFTHE 
8-HRSLEV9 HOURLY SLEVsl<t' 

TOXIC Am CAS OEL8 EMISSION RATIO NO. 
POLLUTANTS NUMBER RATE (<t')2•6 

pg/m3 pglm3 glsec lblhr lblhr 

1 2 3 4 5 6 7 8 9 

NONCARCINOGENIC POLLUTANTS 

I 2-Butoxyethanol 111-76-2 120,000 1,200 4.78 38.0 0.0327 1,160.0 

2 Isobutyl Acetate 110-19-0 700,000 7,000 27.9 221.0 0.114 1,940.0 

3 Isopropyl Alcohol 67-63-0 980,000 9,800 39.1 310.0 0.0653 4,740.0 

4 Particulate Matter, NA 3,000 30.0 0.120 0.949 0.00805 118.0 
Respirable Dust3,4,S 

5 Toluene 108-88-3 188,000 1,880 7.49 59.5 0.0758 785.0 

6 Trimethy I Benzene 25551-13-7 125,000 1,250 4.98 39.5 0.0431 918.0 

7 Xylene 1330-20-7 434,000 4,340 17.3 137.0 0.259 531.0 
( o-,m-,p-Isomers) 

CARCINOGENIC POLLUTANTS 

8 Benzene 71-43-2 32,000 320 1.28 10.0 0.000862 11,700.0 
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TABLE C.-8-Hour SLEVIQ Ratios of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-3-38 Paint 
Booth1-Continued 

Site Operations Data: 
• The amount of oil-based paint used annually is 10 gal./year. 

• The constituents of the paint are toluene (5% by weight), trimethyl benzene (5% by weight), xylene (30% by weight), and benzene (0.1% by weight). 

• The highest density of the paint is 9.llb/gal. 

• The amount of paint thinner used annually with a density of 6.9lb/gal. is 5 gal. 

• The constituents of the thinner are toluene (10% by weight), isopropyl alcohol (20% by weight), 2-Butoxyethanol (10% by weight), and isobutyl acetate (35% by weight). 

Notes: 
Major Assumptions: 
1 Type and duration of painting operations conducted at TA-60-17 in 1994 (528 hours of operation consisted of240 hours/year of rack painting, plus 288 hours/year of 

maintenance painting) would apply to all painting activities conducted at TA-3-39 paint booth. 
2 Hourly emission rates were estimated based upon 528 hours/year of operation using a correction factor of five to approximate the maximum potential hourly emission rate. 
3 Particulate emissions of 10 micrometers in size (PM10) were estimated based upon the solids content of a paint and amount of total particulates emitted from TA-3-38 paint 

booth (844lb/year). 
4 Content of fine particles PM10 is 50% ofthe total particulate matter content. 
s 5% of the PM10 content would be released into the atmosphere. 
6 The constituents of the paint and the thinner used at TA-3-39 paint booth are the same as for the paint booth at TA-3-38. 
Guideline Value(s): 
7 OEL =occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH 1997). 
8 1/100 of the OEL is 8-hour guideline value used in the analysis to estimate short-term impacts of the toxic air pollutants. 
Dispersion Analysis Results: 
9 5 years of meteorological data were used in the dispersion modeling analysis. The highest ISC-3 estimated 8-hour concentration at fence line receptors was found to be 250.91Jgl 

m3 when emission rate is 1 g/sec. 
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TABLE D.-Annual SLEVIQ Ratios of the Carcinogenic Pollutants from TA-3-38 Paint Booth 

CARCINOGENIC CAS CAR. 
NO. 

POLLUTANT NUMBER CLASS 

1 2 3 4 

1 Benzene 71-43-2 A 

Site Operations Data: 
• The amount of oil-based paint used annually is 10 gal./year. 

• The highest density of the paint is 9.1lb/gal. 

Notes: 
Major Assumptions: 

UNIT RISK 
FACTOR 

(URF) 

(ltglm~-1 

5 

8.30E-06 

MAXIMUM ESTIMATED 
CANCER 

ANNUAL SLEV1 ANNUAL 
RISK EMISSION 

(Can X URF)4 RATE (Q8 ) 2,3 

glsec Jb/year Jb/year 

6 7 8 9 

1.59E-05 6.28E-04 2.63EtDO 9.10E-02 

SLEV/Q8 

RATIO 

10 

2.89EtD1 

1 Type and duration of painting operations conducted at TA-60-17 in 1994 (528 hours of operation consisted of240 hours/year of rack painting, plus 288 hours/year of maintenance 
painting) would apply to all painting activities conducted at TA-3-39 paint booth. 

2 Emission rate was estimated based upon amount of paint used annually and benzene content ofthe paint. 
3 The benzene content of the paint is the same as for the paint booth at TA-3-38 (0.1% by weight). 
Dispersion Analysis Results: 
4 5 years of meteorological data were used in the dispersion modeling analysis. The highest ISC-3 estimated annual concentration at sensitive receptors was found to be 1.92 J.Lg/m3 

when emission rate is 1 g/sec. 
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TABLE E.-8-Hour SLEVIQ Rations of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-60-17 
Paint Booth 1 

-·-----·--- -· -

ESTIMATED 

OEL7 1/1000FTHE 
8-HRSLEV9 HOURLY SLEVs/{jl 

TOXIC AIR CAS OEL8 EMISSION RATIO 
POLLUTANTS NUMBER RATE (Qh)2,6 

p.tg/m3 p.tg/m3 glsec lblhr lblhr 

2 3 4 5 6 7 8 9 

NONCARCINOGENIC POLLUTANTS 

2-Butoxyethanol 111-76-2 120,000 1,200 8.46 67.1 0.288 233.0 

Isobutyl Acetate 110-19-0 700,000 7,000 49.3 392.0 1.01 389.0 

Isopropyl Alcohol 67-63-0 980,000 9,800 69.1 548.0 0.575 953.0 

Particulate Matter, NA 3,000 30.0 0.211 1.68 0.106 15.9 
Respirable Dust3•4•5 

Toluene 108-88-3 188,000 1,880 13.3 105.0 0.856 123.0 

Trimethyl Benzene 25551-13-7 125,000 1,250 8.81 69.9 0.569 123.0 

Xylene (o-,m-,p-Isomers) 1330-20-7 434,000 4,340 30.6 243.0 3.41 71.1 

CARCINOGENIC POLLUTANTS 

Benzene 71-43-2 32,000 320 2.26 17.9 0.114 1,570.0 
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TABLE E.-8-Hour SLEVIQ Rations of the Toxic (Noncarcinogenic and Carcinogenic) Air Pollutants from TA-60-17 
Paint Booth1-Continued 

Site Operations Data: 
• The amount of oil-based paint used annually is 132 gal./year. 

• The constituents of the paint are toluene (5% by weight), trimethyl benzene (5% by weight), xylene (30% by weight), and benzene (0.1% by weight). 

• The highest density of the paint is 9.llb/gal. 

• The amount of paint thinner used annually with a density of 6.9lb/gal. is 44 gal. 
• The constituents ofthe thinner are toluene (1 0% by weight), isopropyl alcohol (20% by weight), 2-Butoxyethanol (10% by weight), and isobutyl acetate (35% by weight). 
Notes: 
Major Assumptions: 
1 Type and duration of painting operations conducted at TA-60-17 in 1994 (528 hours of operation consisted of240 hours/year of rack painting, plus 288 hours/year of maintenance 

painting) would apply to all current painting activities. 
2 Hourly emission rates were estimated based upon 528 hours/year of operation using a correction factor of five to approximate the maximum potential hourly emission rate. 
3 Particulate emissions of 10 micrometers in size (PM10) were estimated based upon the solids content of a paint and amount of total particulates emitted from TA-3-38 paint booth 

(844lb/year). 
4 Content of fine particles PM10 is 50% ofthe total particulate matter content. 
5 5% of the PM10 content would be released into the atmosphere. 
6 The constituents ofthe paint and the thinner used at TA-60-17 paint booth are the same as for the paint booth at TA-3-38. 
7 OEL =occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH 1997). 
Guideline Value(s): 
8 l!lOO of the OEL is 8-hour guideline value used in the analysis to estimate short-term impacts of the toxic air pollutants. 
Dispersion Analysis Results: 
9 5 years of meteorological data were used in the dispersion modeling analysis. The highest ISC-3 estimated 8-hour concentration at fence line receptors was found to be 141.9J1g/m3 

when emission rate is 1 g/sec. 
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TABLE F.-Annual SLEVIQ Ratios of the Carcinogenic Pollutants from TA-60-17 Paint Booth 
-----------------

CARCINOGENIC CAS CAR. 
NO. 

POLLUTANT NUMBER CLASS 

1 2 3 4 

I Benzene 71-43-2 A 

Site Operations Data: 
• The amount of oil-based paint used annually is 132 gal./year. 

• The highest density ofthe paint is 9.llb/gal. 

Notes: 
Major Assumptions: 

UNIT RISK 
FACTOR 

(URF) 

(JI.g/mJrt 

5 

8.30E-06 

MAXIMUM ESTIMATED 
CANCER 

ANNUAL SLEV1 ANNUAL 
RISK EMISSION 

(Can X URF)4 RATE (Qa)l,3 

glsec lb/year lb/year 

6 7 8 9 

4.03E-05 2.48E-04 1.04E+OO 1.20E+OO 

SLEV/Qa 
RATIO 

10 

8.66E-Ol 

1 Type and duration of painting operations conducted at TA-60-17 in 1994 (528 hours of operation consisted of240 hours/year of rack painting, plus 288 hours/year of maintenance 
painting) would apply to all current painting activities. 

2 Emission rate was estimated based upon amount of paint used annually and benzene content of the paint. 
3 The benzene content of the paint is the same as for the paint booth at TA-3-38 (0.1% by weight). 
Dispersion Analysis Results: 
4 5 years of meteorological data were used in the dispersion modeling analysis. The highest ISC-3 estimated annual concentration at sensitive receptors was found to be 4.85 J.1glm3 

when emission rate is 1 g/sec. 
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LANLSWEIS 

ATTACHMENT 11 
AIR QUALITY IMPACT ASSESSMENT OF INCINERATOR 

EMISSIONS 

Technical Area: TA-16 

Emission Source(s ): Incineration of HE-Contaminated Paper and Oil 

Two incinerator impact analyses were conducted, one for burning high explosives (HE)-contaminated 
paper waste and one for burning HE-contaminated oil. 

Incineration of HE-Contaminated Paper Waste 

Maximum Firing Rate 

The maximum HE-contaminated paper waste firing rate was estimated to be 2,204.6 pounds 
(1,000 kilograms) per year in order to reflect the maximum amount of paper waste currently burned 
under baseline conditions and the expected maximum amount that is anticipated to be burned under 
any of the future alternatives. 

Source Term Parameters (from incinerator specifications) 

• Incinerator stack height above ground level= 28.15 feet (8.58 meters) 
• Stack inner diameter= 1.83 feet (0.559 meters) 
• Stack exit velocity= 22.97 feet per second (7 meters per second) (assumed based on engineering 

judgment) 
• Stack exit temperature= 800°F (427°C) (assumed based on engineering judgment) 
• Stack location= south-east comer ofBuilding 1409 ofTA-16 

Pollutant(s) Considered 

Pollutants usually associated with the combustion of paper and wood waste are metals, acid gases, 
toxic organics such as CDD/CDF (i.e., groups of chlorinated homologs of dioxins and furans), and 
criteria pollutants (CO, NOx, S02, and PMw). For conservativeness, only toxic pollutants with the 
highest toxicity and carcinogenicity, such as arsenic, hexavalent chromium, cadmium, nickel, and 
CDD/CDF were selected for evaluation. 

Emission Rates of Pollutants Considered 

Emission factors for toxic and criteria pollutants considered were obtained from EPA's "Compilation 
of Air Pollutant Emissions Factors" (EPA 1995) (Table 2.1-9) for modular starved air combustors 
burning solid waste. Emission factors for criteria pollutants were used for estimating long-term 
emission rates because they are based only on long-term monitoring data. 
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Air Quality-Attachment 11 

Estimated annual emission rates of the toxic and criteria pollutants that are based on the most recent 
AP-42 emission factors are shown in Tables A and B, respectively. 

Major Assumptions 

• Incinerator would operate 250 hours a year (one burn per day, 5 days per week, and 50 weeks per 
year). 

• 30 percent of the total chromium would be released in the form of hexavalent chromium. 
• Emissions would be released over 8, 760 hours of operation per year. 
• The content of fine particulates (less than 10 micrometers in size) is 50 percent of the total 

particulate matter emitted. 

Results 

Toxic Air Pollutants. Because all of the toxic pollutants to be considered in the analysis are 
carcinogenic and annual impacts from these pollutants on ambient air are much more significant than 
the short-term (8-hour) impacts, only annual impacts were considered. As shown in Table A, only one 
of the pollutants considered (CDD/CDF) had an estimated pollutant level greater than the established 
Guideline Value (GV) (i.e., the SLEV/Qa ratio is less than 1). This pollutant will therefore be further 
evaluated as a part of the additive impact analysis. None of the releases of other toxic pollutants would 
result in air quality impacts. 

Criteria Air Pollutants. As shown in Table C, estimated annual concentrations of the criteria 
pollutants (Can) are below the NAAQS. That is, the NAAQS/can ratios are always greater than 1. 
None of the releases of criteria pollutants would result in air quality impacts. 

Incineration of HE-Contaminated Oil 

Maximum Firing Rate 

The maximum HE-contaminated oil firing rate is 1,200 gallons (4,542.48 liters) annually and 10 
gallons (37.85liters) hourly. 

Source Term Parameters 

The source term parameters are the same as were used in the analysis ofHE-contaminated paper waste. 

Pollutant(s) Considered 

HE-contaminated oil generated by the High Explosives Processing Facility (HEPF) is not a "traditional 
waste oil," and many of the toxic air pollutants (such as metals) are not constituents of HE
contaminated oil. Therefore, metals were not considered in this analysis. The composition of VOCs 
were determined using EPA data (EPA 1995). Based on these data, it was assumed that, with the 
exception of metals, some specified organic compounds from VOCs, such as phenol, dichlorobenzene, 
naphthalene, and benzo(p )pyrene, may be formed as products of incomplete combustion. There also 
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are acid gases, such as hydrogen chloride that are usually detected in flue gases from waste oil 
combustion. Based on these findings, toxic pollutants from waste oil burning were considered. 

Emission Rates of Pollutants Considered 

Emission factors for toxic and criteria air pollutants were obtained from Tables I. II-I, -2, -3, and -5 
of EPA I995 for waste oil combustors. Estimated maximum hourly emission rates of the toxic 
noncarcinogenic and criteria air pollutants are presented in Table D. Estimated annual emission rates 
of the toxic carcinogenic pollutants and criteria pollutants are shown in Tables E and F, respectively. 

Major Assumptions 

• Incinerator would operate 250 hours a year (one bum per day, 5 days per week, and 50 weeks per 
year). 

• Emissions would be released over 8, 760 hours of operation per year. 
• Percent of chlorine in oil is O.I percent by weight. 
• Percent of ash in oil is I percent by weight. 
• Sulfur content in oil is I percent by weight. 

Results 

Toxic Air Pollutants. Both short-term (8-hour) and long-term (annual) impacts of the toxic 
(carcinogenic and noncarcinogenic) air pollutants from waste oil incineration were considered. No 
pollutants failed the analysis (i.e., the estimated pollutant levels are below the established GV). As 
shown in Tables D and E, the SLEV /Q ratios are always greater than I. None of the releases of toxic 
pollutants would result in air quality impacts. 

Criteria Air Pollutants. As shown in Table G, estimated annual concentrations of the criteria 
pollutants (Can) are below the NAAQS (i.e., the NAAQS/Can ratios are always greater than I). None 
of the releases of criteria pollutants would result in air quality impacts. 
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TABLE A.-Annual SLEVIQ Ratios for the Toxic Carcinogenic Air Pollutants from TA-16 Incinerator Burning HE-Contaminated 
Paper Waste 

-

UNIT 
RISK 

CARCINOGENIC CAS CAR FACTOR NO. 
Am POLLUTANT NUMBER CLASS (URF) 

(J.Lg/m3r1 

1 2 3 4 5 

1 Arsenic, el. & inorg., 7440-38-2 A 4.30E-03 
exc. Arsine, as As 

2 Cadmiwn, el. & 7440-43-9 Bl 1.80E-03 
compounds, as Cd 

3 Chromiwn (V1)4 18540-29-9 A 1.20E-02 

4 Nickel, metal (dust) NA A 2.40E-04 

5 2,3,7,8- 1746-01-6 B2 3.30E+Ol 
Tetrachlorodibenzo(p) 

dioxin (CDD/CDF) 

Source Tenn Parameters: 
Source tenn parameters obtained from incinerator specification were as follows: 
• Incinerator stack height above ground level is 8.58 m. 

• Stack inner diameter is 0.559 m. 

• Stack exit velocity is 7 m/sec (assumed). 

• Stack exit temperature is 427°C. 

• Stack location is southeast corner of Building 1409 ofTA-16. 

Maximum Firing Emission Rate: 
Maximum amount of the material burned is 1,000 kilograms on an annual basis. 
Notes: 
Major Assumptions: 

-~- ----~ 

MAXIMUM 
CANCER 

ANNUAL SLEVs3 EMISSION 
RISK FACTORS1 

(Canx URF)5 

glsec lb/year lb/ton 

6 7 8 9 

1.57E-03 6.38E-06 1.27E-02 6.69E-04 

6.56E-04 1.53E-05 3.03E-02 2.41E-03 

4.37E-03 2.29E-06 4.54E-03 3.31E-03 

8.74E-05 1.14E-04 2.27E-01 5.52E-03 

1.20E+Ol 8.32E-10 1.65E-06 2.94E-06 

1 Emission factors were obtained from EPA's AP--42 (EPA 1995), Tables 2.1-9 for modular starved air combustors burning solid waste. 

ANNUAL 
AVERAGE 
EMISSION 

RATES 
(Qa)l 

lb/year 

10 

7.37E-04 

2.66E-03 

1.09E-03 

6.08E-03 

3.24E-06 

2 Annual average emission rates were estimated based on EPA's AP-42 emission factors and the maximum amount of material burned annually (EPA 1995). 
3 Annual SLEVs (lb/yr) were estimated assuming that incinerator would be operating 250 hours/year (one burn!day, 5 days/week, and 50 weeks/year). 
4 30% ofthe total chromium was assumed to be released in the fonn of hexavalent chromium. 
Disperion Analysis Results: 

SLEV/Q8 

RATIO 

11 

1.72E+01 

1.14E+01 

4.15E+OO 

3.37E+Ol 

5.09E-Ol 

5 5 years of meteorological data (1991 to 1995) were used in the dispersion modeling analysis. The highest annual concentration of0.36 Jlg/m3 was found to occur during 1991. 
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TABLE B.-Annual Emission Rates for the Criteria Pollutants from TA-16 Incinerator Burning HE-Contaminated Paper Waste 
-~---------------

AMOUNT OF 
WASTE BURNED 

NO. CRITERIA Affi POLLUTANTS ANNUALLva 

lb/year 

1 2 5 

I Particulate Matter (PM10)d 2.20E+D3 

2 Nitrogen Oxide 2.20E+D3 

3 Sulfur Dioxide 2.20E+D3 

Notes: 
Maximum Firing Annual Emission Rate: 
8 Maximum amount of material burned is 1,000 kilograms on an annual basis. 
Major Assumptions: 

EPA'S AP-42 EMISSION FACTORSb ANNUAL EMISSION RATEc 

lb/ton lbllb lb/year glsec 

3 4 6 7 

3.43E+DO 1.72E-03 1.89E+DO 2.72E-05 

3.16E+DO 1.58E-03 3.48E+DO S.OIE-05 

3.23E+DO 1.62E-03 3.56E+{)O 5.13E-05 

b Emission factors for criteria pollutants were obtained from EPA's AP-42 (EPA 1995), Tables 2.1-9 for modular starved air combustors burning solid waste. These emission factors 
are intended to be used for estimating long-term emission levels only. 

c Annual average emission rates were estimated based on EPA's AP-42 emission factors, maximum amount of material burned annually, and assumption that the emissions would be 
released over 8,760 hours of operation per year (EPA 1995). 

d The fraction of fine particulates (PM10) is 50% of the total particulate matter. 
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TABLE C.-Annual Impact Analysis of the Criteria Pollutants from TA-16 Incinerator Burning HE-Contaminated Paper Waste 
------------- -------· ----

ICS-3 ESTIMATED 

ANNUAL 
ANNUAL 

AVERAGING EMISSION RATE8 POLLUTANT 
NO. CRITERIA Am POLLUTANTS CONCENTRATION TIME PERIOD 

(C~b 

g/sec Jlg/m3 

1 2 3 4 5 

1 Particulate Matter (PM10) Annual 2.72E-OS l.OOE-05 

2 Nitrogen Oxide Annual S.OlE-05 2.00E-OS 

3 Sulfur Dioxide Annual S.l3E-05 2.00E-05 

Source Tenn Parameters: 
Source tenn parameters obtained from incinerator specification were as follows: 
• Incinerator stack height above ground level is 8.58 m. 

• Stack inner diameter is 0.559 m. 

• Stack exit velocity is 7 m/sec (assumed). 
• Stack exit temperature is 427°C (assumed). 
• Stack location is southeast corner of Building 1409 ofTA-16. 

Notes: 
Annual Emission Rate: 
a As presented in Table B, item 3. 
Dispersion Analysis Results: 

----

NATIONAL 
AMBIENT AIR 

QUALITY 
(NAAQS)/(C~ 

STANDARD 
(NAAQS) 

RATIO 

J1glm3 

6 7 

so S.OOE+06 

100 S.OOE+06 

80 4.00E+06 

b 5 years of meteorological data (1991 to 1995) were used in the dispersion modeling analysis. The highest ISC-3 estimated annual concentration (Can) was found to occur during 
1991. 
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TABLE D.-8-Hour SLEVIQ Ratios for the Toxic and Criteria Air Pollutants from TA-16 Incinerator Burning 
HE-Contaminated Oil 

~-

TOXIC AND 
NO. CRITERIA AIR 

POLLUTANTS 

l 2 

I Hydrogen Chlorideb 

2 o-Dichlorobenzene 

3 Naphthalene 

4 Phenol 

5 Carbon Monoxide 

6 Nitrogen Dioxide 

7 Particulate Matter 
(PMw)c 

8 Sulfur Dioxided 

NA =Not applicable 
Source Term Parameters: 

CAS 
NUMBER 

3 

7647-01-0 

95-50-1 

91-20-3 

108-95-2 

638-08-1 

10102-44-0 

NA 

7446-09-5 

OELs 
l/100 OF 

8-HRSLEVsr 
THEOELs 

JLg/mJ JLg/mJ g/sec lb/hr 

4 5 6 7 

TOXIC POLLUTANTS 

7,000 70 5.91E-Ol 4.69E+OO 

300,000 3,000 2.53E+Ol 2.01E+02 

52,000 520 4.39E+OO 3.48E+Ol 

19,000 190 1.60E+OO 1.27E+Ol 

CRITERIA POLLUTANTS 

29,000 290 2.45E+OO 1.94E+Ol 

5,600 56 4.73E-Ol 3.75E+OO 

3000 30 2.53E-Ol 2.01E+OO 

5,200 52 4.39E-Ol 3.48E+OO 

Source term parameters obtained from incinerator specification were as follows: 
• Incinerator stack height above ground level is 8.58 m. 

• Stack inner diameter is .559 m. 
• Stack exit velocity is 7 rnlsec (assumed). 
• Stack exit temperature is 427°C (assumed). 
• Stack location is southeast comer of Building 1409 ofTA-16. 

MAXIMUM 
EMISSION HOURLY 
FACTORS8 EMISSION 

RATE (cf't 

lb/gal. lb/hr 

8 10 

6.60E-03 6.60E-02 

6.70E-09 6.70E-08 

1.30E-05 1.30E-04 

2.40E-06 2.40E-05 

5.00E-03 5.00E-02 

1.90E-02 1.90E-Ol 

5.10E-02 5.10E-Ol 

1.47E-Ol 1.47E+OO 

SLEVsJQ't 
RATIO 

ll 

7.11E+Ol 

3.00E+09 

2.68E+05 

5.30E+05 

3.89E+02 

1.98E+Ol 

3.94E+OO 

2.37E+OO 
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TABLE D.-8-HourSLEVIQ Ratios for the Toxic and Criteria Air Pollutants from TA-16/ncinerator Burning 
HE-Contaminated Oil-Continued 

Maximum Firing Emission Rate: 
Maximum amount of oil burned (i.e.,10 gallons on an hourly basis) was obtained from EPA 1992f. 
Notes: 
Major Assumptions: 
a Emission factors were obtained from EPA's AP-42, Tables 1.11-1, 2, 3, and 5 for waste oil combustors (EPA 1995). Toxic metal compounds such as arsenic, 

cadmium, chromium, etc., that are usually emitted from waste oil combustion, are not constituents of HE-contaminated oil. Therefore, toxic metals were not considered. 
b Percent of chlorine in oil is 0.1% by weight, 
c Percent of ash in oil is 1% by weight, and 
d Sulfur content in oil is 1% by weight. 
e Maximum hourly emission rates were estimated based on EPA's AP-42 emission factors and maximum amount of oil burned (EPA 1995). 
Dispersion Analysis Results: 
f 5 years of meteorological data ( 1991 to 1995) were used in the dispersion modeling analysis. The estimated maximum 8-hour concentration of 118.4 J.lg/m3 was found to occur during 

1992. 
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TABLE E.-Annual SLEV!Qfor the Toxic Carcinogenic Air Pollutants from TA-16 Incinerator Burning HE-Contaminated Oil 

AMOUNT 

UNIT RISK 
MAXIMUM OF OIL 

ANNUAL TOXIC 
FACTOR 

CANCER ANNUAL SLEVsd EMISSION BURNED 
EMISSION 

SLEVs/Q8 

I NO 
CARCINOGENIC CAS CAR 

(URF) 
RISK FACTORSb ON 

RATE (Q8t 
RATIO 

AIR NUMBER CLASS (C10 xURF)e ANNUAL 

I 

I 
I 

POLLUTANTS 

(pgtm3rt 

1 z 3 4 5 6 

1 Benzo( a )pyrene 50-32-8 B2 1.70E-03 6.19E-04 

Source Term Parameters: 
Source term parameters obtained from incinerator specification were as follows: 
• Incinerator stack height above ground level is 8.58 m. 

• Stack inner diameter is 0.559 m. 

• Stack exit velocity is 7 rn/sec (assumed). 

• Stack exit temperature is 427°C (assumed). 

• Stack location is southeast comer of Building 1409 ofTA-16. 

Notes: 
Maximum Firing Emission Rate: 

glsec 

7 

1.62E-05 

8 Maximum amount of oil burned (i.e., 1,200 gallons on an annual basis) was obtained from EPA 1992c. 
Major Assumptions: 

lb/year3 lb/gaL 

8 9 

3.20E-02 4.00E-06 

b Emission factors for benzo(p )pyrene were obtained from EPA's AP-42, Table 1.11-5 for waste oil combustors (EPA 1995). 

BASIS8 

gaL/year lblyear 

10 11 12 

1.20E+03 4.80E-03 6.68E+OO 

c Annual average emission rate was estimated based on EPA's AP-42 (EPA 1995) emission factors and the maximum amount of oil burned annually (1 ,200 gallons), according to EPA 
1992c. 

d Annual SLEVs was estimated assuming that incinerator would be operating 250 hours/year (one burn/day, 5 days/week, and 50 weeks/year), according to EPA 1992f. 
Dispersion Analysis Results: 
e 5 years of meteorological data were used in the dispersion modeling analysis. The highest annual concentration of0.36 flg/m3 was found to occur during 1991. 
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TABLE F.-Annual Emission Rates of the Criteria Pollutants from TA-16 Incinerator Burning HE-Contaminated Oil 

AMOUNT OF OILS EPA'SAP-42 
BURNED ON AN EMISSION 

NO. CRITERIA Am POLLUTANTS ANNUAL BASIS8 FACTORSb 

lb/year lb/gal. 

1 2 3 4 

1 Particulate Matter (PM10)d 1.20E+03 S.lOE-02 

2 Nitrogen Oxide 1.20E+03 1.90E-02 

3 Sulfur Dioxidee 1.20E+03 1.47E-Ol 

Notes: 
Maximum Firing Annual Emission Rate: 
a The maximum amount of oil burned (i.e., 1,200 gallons on an annual basis) was obtained from Table K of EPA 1992c. 
Major Assumptions: 

ANNUAL EMISSION RATEc 

lb/year g/sec 

5 6 

6.12E+Ol 8.81E-04 

2.28E+Ol 3.28E-04 

1.76E+02 2.54E-03 

b Emission factors for air pollutants considered in the analysis (lb/gal.) were obtained from EPA's AP-42, Table 2.1-9 for waste oil combustors (EPA 1995). 
c Annual average emission rates were estimated based on EPA's AP-42 emission factors, maximum amount of material burned annually, and assumption that the emissions would be 

released over 8,760 hours of operation per year (EPA 1995). 
d Percent of the ash in oils is 1% by weight. 
e Sulfur content in oil is 1% by weight. 
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TABLE G.-Annual Impact Analysis ofthe Criteria Pollutants from TA-16 Incinerator Burning HE-Contaminated Oil 

ANNUAL 
AVERAGING EMISSION RATE8 

NO. CRITERIA AIR POLLUTANTS 
TIME PERIOD 

glsec 

1 2 3 4 

I Particulate Matter (PM 10) Annual 8.81E-04 

2 Nitrogen Oxide Annual 3.28E-04 

3 Sulfur Dioxide Annual 2.54E-03 

Source Tenn Parameters: 
Source tenn parameters obtained from incinerator specification were as follows: 
• Incinerator stack height above ground level is 8.58 m. 

• Stack inner diameter is 0.559 m. 

• Stack exit velocity is 7 m/sec (assumed). 

• Stack exit temperature is 427°C (assumed). 

• Stack location is southeast comer ofBuilding 1409 ofTA-16. 

Notes: 
Annual Emission Rate: 
a As presented in Table F, item 3. 
Dispersion Analysis Results: 

ICS-3 ESTIMATED NATIONAL 
ANNUAL AMBmNTAIR 

(NAAQS)/(Can) 
POLLUTANT QUALITY 

RATIO 
CONCENTRATION STANDARDS 

(C~b (NAAQS) 

pg/mJ pglmJ 

5 6 7 

3.19E-04 50 1.57E+OS 

1.20E-04 100 8.33E+OS 

9.30E-04 80 8.60E+04 

b 5 years of meteorological data (I 991 to 1995) were used in the dispersion modeling analysis. The highest ISC-3 estimated annual concentration (C111
) was found to occur during 

1991. 
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Air Quality-Attachment 12 

ATTACHMENT 12 
AIR QUALITY IMPACT ASSESSMENT OF OPEN 
BURNING OPERATIONS AT HIGH EXPLOSIVES 

TREATMENT AND DISPOSAL FACILITY 

Technical Area: TA-16 

Emission Source: Open Burning Operations at mgh Explosives Treatment and Disposal Facility 

There are three open burning emission sources at the High Explosive Processing Facilities (HEPF). 
These are all located at TA-16, High Explosives Treatment and Disposal Facility, and include the open 
burning of HE-contaminated solvents and oil, the open burning of scrap HE, and the flashing of 
HE-contaminated materials that cannot be burned. 

Open Burning of HE-Contaminated Solvents and Oil at the Burn Pit Located at TA-16--394 

Pollutant(s) Considered 

There are two groups of emissions from open-burning operations of solvents and oil. These include 
toxic pollutants specified as volatile organics/hazardous air pollutants (VOCIHAP), and criteria 
pollutants-primarily carbon monoxide and PM 10. There are no significant NOx emissions as a result 
of these activities because the relatively low temperatures associated with open burning suppress 
emissions ofNOx. 

According to Tewerson (1985), some of the highly volatile chemicals associated with the burning 
solvents or oil include acetone, cyclohexane, ethanol, ethyl acetate, methyl alcohol, methyl ethyl 
ketone, butyl acetate, and toluene. These chemicals were therefore selected for evaluation. 

Emission Rates of Pollutants Considered 

Appropriate emission factors and fuel constituents were obtained from Tewerson (1985). The 
maximum amount of solvents and oil in a burn of 300 gallons (1,135.62 liters) and 1,200 gallons 
( 4,542.48 liters) per year, respectively, was obtained from site data. Based on these values, the density 
of the fuel, and the assumption that the facility will operate 50 hours per year, an hourly emission rates 
of toxic and criteria air pollutants were estimated. They are presented in Tables A and B, respectively. 

Major Assumptions 

• 50 hours of burn operations a year (50 burns per year at 1-hour length of burn. 
• Content of fine particulates (less than 10 micrometers in size) is 50 percent of the total particulate 

matter content. 

• Emissions were modeled as surface-based volume sources using the EPA's ISC-3 Model with 
initial dispersion parameters estimated based on approximate bum tray dimensions. 
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• Following the conservative technique used for estimating short-term impacts from all emission 
sources, all fence line receptor locations, regardless of whether the public has access to these 
locations, were considered. 

• Actual receptors will be considered for those sources where potential air quality impacts are likely 
to occur. 

Results 

Toxic Air Pollutants. Analysis of short-term (8-hour) impacts of the individual components 
comprising VOCIHAP emissions were considered at nearby fence line receptors. The analysis shows 
no impacts on ambient air quality; the SLEV/~ ratios are all greater than one (Tables C and D). That 
is, the estimated pollutant levels are below the established Guideline Values (GVs). 

Criteria Air Pollutants. Two analyses were performed to estimate 8-hour SLEVs from open burning 
of HE-contaminated solvents and oil at the bum pit at TA-16-394. 

Because potential impacts were predicted at all fence line receptors, including locations to which the 
public does not have access, the locations where the public does have access were considered. These 
locations are along the south border of TA-16 near State Road 4, bordering Bandelier National 
Monument, at 5,905.8 to 6,562 feet (1h800 to 2,000 meters) from the emission source. At these 
locations, the estimated 8-hour SLEV/Q ratios were all greater than one {Tables E and F). 

Annual impacts of criteria pollutants from open burning of HE-contaminated solvents and oil at the 
burn pit at TA-16-394 were not considered due to the fact that the annual estimated emission rates 
(Tewerson 1985, Tables E and F) were too small to cause impacts. 

Open Burning of Scrap HE at the Burn Pit Located at TA-16-388 

Pollutant(s) Considered 

The chemical constituents were selected for analysis based on information provided by Carter (1978). 
Due to uncertainty in identifying these constituents and their amounts in the scrap HE, chemicals of 
different toxicities were selected to represent the range of toxic emissions that may be emitted. These 
include hydrogen chloride, hydrogen fluoride, ammonia, ethanol, methyl alcohol, and acetylene. 

Emission Rates of Pollutants Considered 

Appropriate emission factors for selected VOC/HAP constituents were obtained from Table 3-5 of a 
document entitled "Air Emissions from Burning of Explosives" (Carter 1978). The maximum total 
amount of scrap HE burned per year, 106,526 pounds (48,320 kilograms), and the total estimated 
amount of VOCIHAP emissions per year (257 pounds [116.57 kilograms]) were obtained from site 
data. In order to estimate emissions associated with the burning of individual VOCIHAP components, 
it was assumed that the content of explosive components in scrap material is 1 percent. The major 
combustible components in scrap that account for at least 90 percent of composition are usually lumber 
or wood pallets. Estimated hourly and annual emission rates of toxic VOC/HAP pollutants, with the 
corresponding emission factors, are presented in Table G. 
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Major Assumptions 

• The same assumptions that were used in the analysis of open-burning HE-contaminated solvents 
and oil at the Bum Pit Located at TA-16-394 are also made for this analysis. 

• The content of explosive components in scrap material is 1 percent by weight. 
• Emissions would be released over 8,760 hours of operations per year. 

Results 

Toxic Air Pollutants. Two analyses were performed to estimate 8-hour SLEV s of the toxic pollutants 
from open burning of scrap HE. Because potential impacts were predicted at fence line receptors to 
which the public does not have access, the locations where the public does have access were 
considered. The highest estimated 8-hour SLEV/Q ratios at receptor locations along the south border 
ofTA-16 near State Road 4, bordering Bandelier National Monument, were found to be greater than 
one for all pollutants considered (Table H). That is, the estimated pollutant levels are below the 
established GV. 

Annual impact analysis of toxic air pollutants from burning ofHE scrap was performed at the sensitive 
receptor locations. Two toxic air pollutants for which inhalation reference concentrations (RiC) have 
been established were considered: hydrogen chloride and ammonia. The SLEV/Qan ratios were found 
to be greater than 1 for these toxic air pollutants (Table 1). That is, the estimated pollutant levels are 
below the established GV. None of the releases of toxic pollutants would result in air quality impacts. 

Criteria Pollutants. The same methodology that was used to estimate potential annual impact of the 
toxic air pollutants was utilized to evaluate annual impacts of criteria pollutants. Three criteria 
pollutants were considered in the analysis, PM10, CO, and N02. Annual emission rates for these 
pollutants were obtained directly from site data. The NAAQS/Qan ratios were greater than one for all 
pollutants (Table J). That is, the estimated pollutant levels are below the NAAQS. 

Annual impacts of criteria pollutants from the flashing of unbumable HE-contaminated materials were 
not considered because the quantities of emissions from these operations on an annual basis are much 
smaller than those from scrap HE-burning operations, and were too small to cause any impacts. 
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TABLE A.-Emissions of HE-Contaminated Solvents from Open Burn at TA-16 

CRITERIA POLLUTANTS 

AMOUNT OF 
FUEL CON- AMOUNT OF FUEL 

NO. 
STITUENTS SOLVENTSBURNED~d CONSTITUENTS 

IN BURN 

gal.Jhr lblhr lbllb 

1 2 3 4 5 

I Acetone 6.0 41.3 0.1196 

2 Cyclohexane 6.0 41.3 0.1179 

3 Ethanol 6.0 41.3 0.1195 

4 Ethyl Acetate 6.0 41.3 0.1363 

5 Methyl Alcohol 6.0 41.3 0.1198 

6 Methyl Ethyl 6.0 41.3 0.1220 
Ketone 

7 Butyl Acetate 6.0 41.3 0.1336 

8 Toluene 6.0 41.3 0.1313 

Total 

Emission Source: 
Open burning of HE-contaminated solvents was considered at the pit located at TA-16--394. 
Notes: 
Hourly Emission Rate: 

TOXIC POLLUTANTS 
CARBON MONOXIDE 

YIELD OF 
HOURLY 

YIELD OF 
HOURLY 

COMPOUND• 
EMISSION 

COMPOUND0 EMISSION 
RATE" RATE" 

lbllb lblhr 1Mb lblhr 

6 7 8 9 

0.0130 0.0642 0.0014 0.0069 

0.0460 0.2238 0.0100 0.0486 

0.0050 0.0247 0.0012 0.0059 

0.0069 0.0388 0.0024 0.0135 

0.0050 0.0247 0.0009 0.0044 

0.0060 0.0302 0.0031 0.0156 

0.0465 0.2563 0.0051 0.0281 

0.1070 0.5797 0.0639 0.3462 

0.4693 

• Hourly emission rates in pounds per hour of each compound from burning fuel constituents were estimated using applicable emission factors, fuel constituents, and its amount in a burn. 
b The maximum amount of solvents in a burn of300 gallons per year was obtained from Tewerson 1985. 
c Yield of compound is expressed in lbllb of material combusted (Carter 1978). 
Major Assumptions: 
d 50 hours of bum operations a year (50 burns per year at I hour length of burn), according to Carter 1978. 
• Content offme particles PM10 (less than 10 micrometers in size) is 500/o of the total particulate matter content. 

PARTICULATE MATTER 
(PMto)e 

YIELD OF 
HOURLY 

COMPOUND• 
EMISSION 

RATE" 

1Mb lblhr 

10 11 

0.0137 0.0338 

0.0369 0.0898 

0.0110 0.0271 

0.0120 0.0337 

0.0079 0.0195 

0.0153 0.0385 

0.0199 0.0548 

0.1735 0.4700 

0.7673 
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TABLE B.-Emissions of HE-Contaminated Oil from Open Burning at TA-16 
-- - ---

CRITERIA POLLUTANTS 

AMOUNT OF 
FUEL CON- AMOUNT OF FUEL 

NO. STITUENTS SOLVENTS BURNEDb,d CONSTITUENTS 
IN BURN 

gal.!hr lblhr lbllb 

1 2 3 4 s 

1 Acetone 24.0 165.0 0.1196 

2 Cyclohexane 24.0 165.0 0.1179 

3 Ethanol 24.0 165.0 0.1195 

4 Ethyl Acetate 24.0 165.0 0.1363 

5 Methyl Alcohol 24.0 165.0 O.ll98 

6 Methyl Ethyl 24.0 165.0 0.1220 
Ketone 

7 Butyl Acetate 24.0 165.0 0.1336 

8 Toluene 24.0 165.0 0.1313 

Total 

Emission Source: 
Open burning of HE-contaminated solvents was considered at the pit located at TA-16-394. 
Notes: 
Hourly Emission Rate: 

TOXIC POLLUTANTS 
CARBON MONOXIDE 

YIELD OF 
HOURLY 

YIELD OF 
HOURLY 

COMPOUND• 
EMISSION 

COMPOUND• 
EMISSION 

RATE" RATE" 

lbllb lblhr lbllb lblhr 

6 7 8 9 

0.0130 0.2566 0.0014 0.0276 

0.0460 0.8951 0.0100 0.1946 

0.0050 0.0986 0.0012 0.0237 

0.0069 0.1552 0.0024 0.0540 

0.0050 0.0989 0.0009 0.0178 

0.0060 0.1208 0.0031 0.0624 

0.0465 1.0253 0.0051 O.ll25 

0.1070 2.3187 0.0639 1.3847 

1.8772 

a Hourly emission rates in pounds per hour of each compoood from burning fuel constituents were estimated using applicable emission factors, fuel constituents, and its amooot in a bum. 
b The maximum amooot of solvents in a burn of300 gallons per year was obtained from Tewerson 1985. 
0 Yield of compound is expressed in lbllb of material combusted (Carter 1978). 
~ajor Assumptions: 

50 hours of bum operations a year (50 burns per year at 1 hour length of burn), according to Carter 1978. 
e Content offme particles PM10 (less than 10 micrometers in size) is 50% of the total particulate matter content. 

PARTICULATE MATTER 
(PM to)" 

YIELD OF 
HOURLY 

COMPOUND• 
EMISSION 

RATE" 

lbllb lblhr 

10 11 

0.0137 0.1352 

0.0369 0.3590 

O.OllO 0.1085 

0.0120 0.1350 

0.0079 0.0781 

0.0153 0.1540 

0.0199 0.2194 

0.1735 1.8799 

3.0690 
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TABLE C.-8-HourSLEV/Q Ratios ofthe Toxic Air Pollutants from Open BurningofHE-ContaminatedSolvents at TA-16 
--------------------------- ----

OELC 1/1000FTHE 
TOXICAffi CAS OELd 

NO. POLLUTANTS NUMBER 

J'g/mJ J'g/mJ 

1 2 3 4 5 

I Acetone 67-64-1 1,780,000 17,800 

2 Cyclohexane 110-82-7 1,050,000 10,500 

3 Ethanol 64-17-5 1,880,000 18,800 

4 Ethyl Acetate 141-78-6 1,400,000 14,000 

5 Methyl Alcohol 67-56-1 262,000 2,620 

6 Methyl Ethyl Ketone 78-93-3 590,000 5,900 

7 n-Butyl Acetate 123-86-4 710,000 7,100 

8 Toluene 108-88-3 188,000 1,880 

Emission Source: 
Open burning of HE-contaminated solvents was considered at the pit located at TA-16-394. 
Notes: 
Major Assumptions: 

ESTIMATED 

8-HOUR SLEVh HOURLY SLEVJQ" 
EMISSION RATIO 
RATE• ((/') 

glsec lblhr lblhr 

6 7 8 9 

3.89E+Ol 3.09E+02 0.0642 4.8IE+03 

2.29E+Ol l.82E+02 0.2238 8.13E+02 

4.11E+01 3.26E+02 0.0247 1.32E+04 

3.06E+01 2.43E+02 0.0388 6.25E+03 

5.72E+OO 4.54E+Ol 0.0247 1.84E+03 

l.29E+01 1.02E+02 0.0302 3.39E+03 

1.55E+01 1.23E+02 0.2563 4.80E+02 

4.11E+OO 3.26E+01 0.5797 5.62E+01 

a Emission rates are presented in Table A. Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with initial dispersion parameters estimated based on 
approximate tray dimensions. Initial lateral and vertical dimensions of the volume source was estimated based on the EPA Guideline, "Volume Source Inputs," EPA's User's Guide 
for the Industrial Source Complex (ISC-3) Dispersion Model, Volume 1 (EPA 1992b ). 

Dispersion Analysis Results: 
b The highest ISC-3 estimated concentration at fence line receptors was found to be 457.9Jlg/m3 when emission rate is 1 g/sec. 
Guideline Values 
c OEL = occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH 1997). 
d 11100 ofthe OEL is 8-hour guideline value used in the analysis to estimate short-term (8-hour) impacts of the toxic air pollutants. 
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TABLE D.--8-Hour SLEVIQ Ratios of the Toxic Air Pollutants from Open Burning of HE-Contaminated Oil at TA-16 
~---- -- - -·-· -··- -- - -

OELC 1/lOOOFTHE 
TOXIC AIR CAS 

NO. POLLUTANTS NUMBER 

f1g/m3 

1 2 3 4 

1 Acetone 67-64-1 1,780,000 

2 Cyclohexane 110-82-7 1,050,000 

3 Ethanol 64-17-5 1,880,000 

4 Ethyl Acetate 141-78-6 1,400,000 

5 Methyl Alcohol 67-56-1 262,000 

6 Methyl Ethyl Ketone 78-93-3 590,000 

7 n-Butyl Acetate 123-86-4 710,000 

8 Toluene 108-88-3 188,000 

Emission Source: 
Open burning of HE-contaminated oil was considered at the pit located at TA-16-394. 
Notes: 
Major Assumptions: 

OELd 

p.tg/m3 

5 

17,800 

10,500 

18,800 

14,000 

2,620 

5,900 

7,100 

1,880 

- - --· ---- - - ----· ---- -· - ---

ESTIMATED 

8-HOUR SLEVh HOURLY SLEVI<t' 
EMISSION RATIO 
RATE•(<t) 

g/sec lblhr lblhr 

6 7 8 9 

3.89E+Ol 3.09E+02 0.2566 1.20E+03 

2.29E+Ol 1.82E+02 0.8951 2.03E+02 

4.11E+Ol 3.26E+02 0.0986 3.30E+03 

3.06E+01 2.43E+02 0.1552 1.56E+03 

5.72E+OO 4.54E+01 0.0989 4.59E+02 

1.29E+01 1.02E+02 0.1208 8.46E+02 

1.55E+Ol 1.23E+02 1.0253 1.20E+02 

4.11E+OO 3.26E+Ol 2.3187 1.41E+Ol 

a Emission rates are presented in Table B. Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with initial dispersion parameters estimated based on 
approximate tray dimensions. Initial lateral and vertical dimensions of the volume source was estimated based on the EPA Guideline, "Volume Source Inputs,'' EPA's User's Guide 
for the Industrial Source Complex (ISC-3) Dispersion Model, Volume 1 (EPA 1992b ). 

Dispersion Analysis Results: 
b The highest ISC-3 estimated concentration at fence line receptors was found to be 457.9 Jlglm3 when emission rate is 1 g/sec. 
Guideline Values 
c OEL = occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH 1997). 
d 1/100 of the OEL is 8-hour guideline value used in the analysis to estimate short-term (8-hour) impacts of the toxic air pollutants. 
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TABLE E.-8-Hour SLEVIQ Ratios of the Criteria Pollutants from Open Burning of HE-Contaminated Solvents at TA-16 

OELd 1/lOOOFTHE 

NO. 
CRITERIA Am CAS 
POLLUTANTS8 NUMBER 

J1g/m3 

l 2 3 4 

1 Particulate Matter (PM10) NA 3,000 

2 Carbon Monoxide 630-08-0 29,000 

Emission Source: 
Open burning of HE-contaminated oil was considered at the pit located at TA-16-394. 
Notes: 
Major Assumptions: 

OELe 

J1g/m3 

5 

30 

290 

ESTIMATED 

8-HOUR SLEVC 
HOURLY SLEV/~ 

EMISSION RATIO 
RATEb(~) 

g/sec lblhr lblhr 

6 7 8 9 

3.65 29.0 0.77 37.8 

35.3 280.0 0.47 597.0 

a The same modeling procedure that was used to estimate the air quality impacts oftoxic air pollutants was applied to criteria pollutants that have the potential to be released from open 
burning operations at TA-16 under future alternatives. Two criteria pollutants (CO and PM10) were considered from open burning operations of HE-contaminated oil at the burn pit 
located at TA-16-394. According to Tewerson 1985, there is no significant NOx emissions as a result of these activities. 

b Emission rates are presented in Table A. Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with initial dispersion parameters estimated based on 
approximate tray dimensions. Initial lateral and vertical dimensions of the volume source was estimated based on the EPA Guideline, "Volume Source Inputs," EPA's User's Guide 
for the Industrial Source Complex (ISC-3), Dispersion Model, Volume 1 (EPA 1992b). 

Dispersion Analysis Results: 
c In this analysis, receptor locations to where the public could have access were considered. These are locations along the south border ofTA-16 near State Road 4, bordering 

Bandelier National Monument. The highest ISC-3 estimated concentration at these receptor locations was found to be 8.2 f.1g/m3 when emission rate is 1 g/sec. 
Guideline Values 
d OEL =occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH 1997). 
e 1/100 ofthe OEL is 8-hour guideline value used in the analysis to estimate short-term (8-hour) impacts of the toxic air pollutants. 
NA =Not applicable 
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TABLE F.-8-Hour SLEV!Q Ratios of the Criteria Pollutants from Open Burning of HE-Contaminated Oil at TA-16 
- - - --·- ---. --- --- ---- --

I 
ESTIMATED 

I NO. 
OELd 1/lOOOFTHE 8-HOUR SLEVC HOURLY SLEV/Qh 

CRITERIA AIR CAS OELe EMISSION RATIO 
POLLUTANTs• NUMBER RATEb (qt) I 

i 

I 

' 

ptg/m3 

1 2 3 4 

1 Particulate Matter (PM10) NA 3,000 

2 Carbon Monoxide 630-08-0 29,000 

Emission Source: 
Open burning of HE-contaminated oil was considered at the pit located at TA-16-394. 
Notes: 
Major Assumptions: 

ptg/m3 

5 

30 

290 

glsec lblhr lblhr 

6 7 8 9 

3.65 29.0 3.07 9.44 

35.3 280.0 1.88 149.0 

a The same modeling procedure that was used to estimate the air quality impacts of toxic air pollutants was applied to criteria pollutants that have the potential to be released from 
open burning operations at TA-16 under future alternatives. Two criteria pollutants (CO and PM10) were considered from open burning operations of HE-contaminated oil at the 
burn pit located at TA-16-394. According to Tewerson 1985, there is no significant NOx emissions as a result of these activities. 

b Emission rates are presented in Table B. Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with initial dispersion parameters estimated based on 
approximate tray dimensions. Initial lateral and vertical dimensions of the volume source was estimated based on the EPA Guideline, "Volume Source Inputs," EPA's User's Guide 
for the Industrial Source Complex (ISC-3), Dispersion Model, Volume 1 (EPA 1992b ). 

Dispersion Analysis Results: 
c In this analysis, receptor locations where the public could have access to were considered. These are locations along the south border of TA-16 near State Road 4, bordering 

Bandelier National Monument. The highest ISC-3 estimated concentration at any of these receptor locations was 8.2 J.lg/m3, when emission rate is 1 glsec, and the SLEVIQ ratio 
was greater than 1. 

Guideline Values 
d OEL = occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH 1997). 
e 1/100 of the OEL is 8-hour guideline value used in the analysis to estimate short-term (8-hour) impacts of the toxic air pollutants. 
NA =Not applicable 
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TABLE G.-VOCIHAP Emissions from Open Burning of Scrap HE at TA-16 

AMOUNT OF 
SCRAP HE AMOUNT OF EXPLOSIVE 

BURNED PER 
COMPONENTS IN A BURN 

NO. CONSTITUENTSd PRODUCING VOCIHAPd,e YEARC 

kg/year lb/year tons/year 

1 2 3 4 5 

I Hydrogen Chloride 48,320 1,065 0.5 

2 Hydrogen Fluoride 48,320 1,065 0.5 

3 Ammonia 48,320 1,065 0.5 

4 Ethanol 48,320 1,065 0.5 

5 Methyl Alcohol 48,320 1,065 0.5 

6 Acetylene 48,320 1,065 0.5 

Total 

Emission Source: 
Open burning of scrap HE was considered at the pit located at TA-16-388. 
Notes: 
Annual and Hourly Emission Rates: 

VOCIHAP POLLUTANTS 

EMISSION 
FACTORSb 

ANNUAL HOURLY 
EMISSION EMISSION 

RATE8 RATEa,r 

lb/ton lb/year lblhr 

6 7 8 

22.9 12.2 0.24 

30.0 16.0 0.32 

23.9 12.7 0.25 

160.0 85.2 1.70 

99.0 52.7 1.05 

146.0 77.8 1.56 

257 

a Annual and hourly emission rates of each compound from burning scrap were estimated using applicable emission factors, scrap constituents, and their amount in scrap. 
b Emission factors in lb/ton for the VOCIHAP constituents were obtained from Table 3-5 entitled, "Air Emissions From Burning of Explosives" (Carter 1978). 
c The maximum total amount of scrap HE burned per year ( 48,320 kilograms) and the total estimated amount of VOCIHAP emissions per year (257 pounds) was obtained from Table 

G ofTewerson 1985. 
Major Assumptions: 
d Constituents ofVOCIHAP emissions were selected based on Carter 1978. Due to uncertainty in identifYing of typical composition of explosives and their amount in the scrap HE, 

chemicals of different toxicity were selected to represent the range oftoxic emissions that may be emitted. 
e The content of explosive components in scrap is 1% by weight. 
f 50 hours of burn operations a year (50 burns per year at 1 hour length of burn). 
VOCIHAP = volatile organic compound/hazardous air pollutant 
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TABLE H.-8-Hour SLEVIQ Ratios of the Toxic Air Pollutants from Open Burning of Scrap HE at TA-16 

OELd 
NO. 

TOXIC AIR CAS 
POLLUTANTS NUMBER 

pg/m3 

1 2 3 4 

1 Hydrogen Chloride 7647-01-0 7,000 

2 Hydrogen Fluoride 7664-39-3 2,490 

3 Ammonia 7664-41-7 18,000 

4 Acetylene 74-86-2 2,662,000 

5 Ethanol 64-17-5 1,880,000 

6 Methyl Alcohol 67-56-1 262,000 

Emission Source: 
Open burning of scrap HE was considered at the pit located at TA-16-388. 
Notes: 
Major Assumptions: 

ESTIMATED 
1/1000FmE 8-HOUR SLEVb,c HOURLY 

OELe EMISSION 
RATE• (rf) 

pg/mJ g/sec lblhr lblhr 

5 6 7 8 

70 1.44E+OO 1.14E+01 0.24 

25 5.11E-01 4.05E+OO 0.32 

180 3.69E+OO 2.93E+01 0.25 

26,620 5.46E+02 4.33E+03 1.56 

18,800 3.86E+02 3.06E+03 1.70 

2,620 5.38E+01 4.27E+02 1.05 

SLEV/Qh 
RATIO 

9 

4.75E+01 

1.27E+01 

1.17E+02 

2.78E+03 

1.80E+03 

4.06E+02 

a Emission rates are presented in Table G. Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with initial dispersion parameters estimated based on 
approximate tray dimensions. Initial lateral and vertical dimensions of the volume source was estimated based on the EPA Guideline, "Volume Source Inputs," EPA's User's Guide 
for the Industrial Source Complex (ISC-3) Dispersion Model, Volume 1 (EPA 1992b) 

Dispersion Analysis Results: 
b In this analysis, receptor locations where the public could have access to were considered. These are locations along the south border of TA-16 near State Road 4, bordering 

Bandelier National Monument. 
c The highest ISC-3 estimated concentration at fence line receptors was found to be 48.7flg/m3 when emission rate is 1 g!sec. 
Guideline Values 
d OEL = occupational exposure limits established by the American Conference of Governmental Industrial Hygienists (ACGIH 1997). 
e 1/100 of the OEL is 8-hour guideline value used in the analysis to estimate short-term (8-hour) impacts of the toxic air pollutants. 
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TABLE I.-Annual SLEVIQ Ratios ofthe Toxic Air Pollutants from Open Burning of Scrap HE at TA-16 
-~--- -------- --- -- ---- --- -- --- ----

Rrcc 
TOXIC AIR 

NO. 
POLLUTANTS 

CAS NUMBER 

Jlg/m3 

1 2 3 4 

I Ammonia 7664-41-7 100 

2 Hydrogen Chloride 7647-01-0 20 

Emission Source: 
Open burning of scrap HE was considered at the pit located at TA-16-388. 
Notes: 
Major Assumptions: 

ESTIMATED 

ANNUAL SLEVsb 
ANNUAL 

SLEV/Q8 RATIO 
EMISSION 
RATE8 (~) 

glsec lb/year lb/year 

5 6 7 8 

1.30E+02 5.14E+04 12.7 4.05E+03 

2.59E+Ol 1.03E+04 12.2 8.43E+02 

a Emission rates are presented in Table G. Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with an initial dispersion parameters estimated based 
on an approximate tray dimensions. Initial lateral and vertical dimensions ofthe volume source was estimated based on the EPA Guideline, "Volume Source Inputs," EPA's User's 
Guide for the Industrial Source Complex (ISC-3) Dispersion Model, Volume I (EPA 1992b ). 

Dispersion Analysis Results: 
b The ISC-3 estimated annual concentration used to compute annual SLEV was found to be 0.77 Jlg!m3 at sensitive receptors when emission rate is 1 glsec. 
Guideline Value(s): 
c RfC =Inhalation reference concentrations that represent the annual guideline value(s) used in the analysis to estimate annual impacts of the toxic air pollutants. 
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TABLE J.-Annual SLEVIQ Ratios ofthe Toxic Air Pollutants/rom Open Burning of Scrap HE at TA-16 

ESTIMATED 

rucc ANNUAL SLEVsb ANNUAL SLEV/Q8 RATIO TOXIC AIR EMISSION NO. 
POLLUTANTS 

CAS NUMBER 

Jlg/m3 

1 2 3 4 

1 Ammonia 7664-41-7 100 

2 Hydrogen Chloride 7647-01-0 20 

Emission Source: 
Open burning of scrap HE was considered at the pit located at TA-16-388. 
Notes: 
Major Assumptions: 

RATE8 (~) 

glsec lb/year lb/year 

5 6 7 8 

1.30E+02 5.14E+04 12.7 4.0SE+03 

2.59E+01 1.03E+04 12.2 8.43E+02 

a Emission rates are presented in Table G. Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with an initial dispersion parameters estimated based 
on an approximate tray dimensions. Initial lateral and vertical dimensions of the volume source was estimated based on the EPA Guideline, "Volume Source Inputs," EPA's User's 
Guide for the Industrial Source Complex (ISC-3) Dispersion Model, Volume 1 (EPA 1992b). 

Dispersion Analysis Results: 
b The ISC-3 estimated annual concentration used to compute annual SLEV was found to be 0.77 11g/m3 at sensitive receptors when emission rate is 1 glsec. 
Guideline Value(s): 
c RfC =Inhalation reference concentrations that represent the annual guideline value(s) used in the analysis to estimate annual impacts of the toxic air pollutants. 
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TABLE K.-Annual Impact Analysis of the Criteria Pollutants from Open Burning of Scrap HE at TA-16-388 
- -- ·- - -·-- -

AVERAGING 
NO. CRITERIA Am POLLUTANTS 

TIME PERIOD 

1 2 3 

I Particulate Matter (PM 10) Annual 

2 Nitrogen Oxide Annual 

3 Carbon Monoxide Annual 

Emission Source: 
Open burning of scrap HE was considered at the pit located at TA-16-388. 
Notes: 
Major Assumptions: 

ANNUAL 
EMISSION 

RATEa,c 

glsec 

4 

9.66E-02 

9.68E-02 

3.73E-02 

a Annual emission rates were estimated based on information provided in Table G ofTewerson 1985. 

ICS-3 ESTIMATED 
ANNUAL 

NATIONAL (NAAQS)/(C~ 
POLLUTANT 

(NAAQS) RATIO 
CONCENTRATION 

(C~b,d 

,...glmJ l'g/mJ 

5 6 7 

7.49E-02 50 6.68E+02 

7.50E-02 100 1.33E+03 

2.89E-02 80 2.77E+03 

b Emissions were modeled as surface-based volume source using EPA's ISC-3 Model with initial dispersion parameters estimated based on approximate tray dimensions. Initial 
lateral and vertical dimensions of the volume source was estimated based on the EPA Guideline, "Volume Source Inputs," EPA's User's Guide for the Industrial Source Complex 
(ISC-3) Dispersion Model, Volume 1 (EPA 1992b ). 

c Emissions would be released over 8,760 hours of operations per year. 
Dispersion Analysis Results: 
d 5 years of meteorological data (1991 to 1995) were used in the dispersion modeling analysis. The highest ISC-3 estimated annual concentration (Can) was found to occur during 

1991. 
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ATTACHMENT 13 
AIR QUALITY IMPACT ASSESSMENT OF EMISSIONS 

FROM FIRING SITES 

Technical Area(s): TA-14, TA-15, TA-36, TA-39, and TA-40 of the High Explosives Firing 
Sites (HEFSs) 

Emission Sources Detonation of High Explosives at HEFSs Testing Sites 

Hydrodynamic experiments involving the detonation of high explosives are conducted at several areas 
within TA-14, TA-15, TA-36, TA-39, and TA-40. These experiments are used to gain information 
on the physical properties and dynamic behavior of materials used in nuclear weapons and to evaluate 
the effects of aging on the nuclear weapons remaining in stockpile. HEFSs combine the capability of 
testing explosives with the ability to evaluate explosion dynamics. 

Screenin& Analysis 

Pollutant(s) Considered 

There are up to eight metals that may be emitted into the atmosphere in respirable form during HEFSs 
testing operations. These include depleted uranium, beryllium, lead, aluminum, copper, tantalum, 
tungsten, and iron. Two of these TAs (TA-15 and TA-36) have the potential to emit all of these 
metals; TA-39 may emit all of these metals with the exception of depleted uranium; TA-40 may emit 
aluminum, copper, tantalum, tungsten, and iron; and TA-14 may emit depleted uranium and lead. 

Three of the metals that may be emitted from HEFSs operations, beryllium, lead, and depleted 
uranium, are highly toxic. The 8-hour Guideline Values (GVs) developed for these pollutants are 
0.02 microgram per cubic meter, 0.5 microgram per cubic meter, and 2 micrograms per cubic meter, 
respectively. The toxicity of depleted uranium is assumed to be the same as for a natural uranium. The 
other pollutants, copper, tungsten, tantalum, and iron, are moderately toxic, with 8-hour GVs between 
10 micrograms per cubic meter and 50 micrograms per cubic meter. 

These pollutants were all considered in the air quality impacts analysis. Lithium hydride, another toxic 
pollutant released from HEFSs operations, was not considered because it is highly reactive and 
undergoes rapid chemical transformation to lithium hydroxide, which has a vety low vapor pressure 
and no OEL. 

Emission Rates of Pollutants Considered 

Total amounts of material that are expected to be used for HEFSs activities at each TA, together with 
the maximum annual and 8-hour respirable release rates were estimated from site operations data. 
Annual release rates were estimated using the assumption that the release fractions are 10 percent of 
the total material exploded. The 8-hour release rates of respirable particles were estimated using a 
scale factor of 0.085. That is, the 8-hour release was estimated by multiplying annual respirable 
emission rate by a factor of0.085. This factor was derived from a consideration of the number oftests 
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per year and the range in amount of material per shot, in order to best represent a release of this 
duration. The 8-hour emission rate is needed for a comparison with the appropriate SLEV. 

Estimated emission rates of pollutants used in the dispersion modeling analysis for each TA are 
presented in Table A. 

Dispersion Modeling Analysis 

EPA's Puff Model 

Total amount of materials released at each TA during HEFSs operations were modeled using the 
EPA's Puff Model. 

Included in the EPA's TSCREEN Model, the Puff Model is designed to assess the impacts of toxic air 
pollutants from instantaneous releases. The model is applicable if the travel time to the receptor from 
the source exceeds the release duration and if the release duration is less than the averaging time of 
interest to the user. 

It is assumed that a HEFSs explosion in the atmosphere reasonably simulates an instantaneous release, 
where all mass is released in less that 1 to 5 minutes. 

The Puff Model conservatively uses worst-case meteorological conditions to determine the maximum 
concentrations at receptors located directly downwind under the plume centerline. The meteorological 
conditions that result in a maximum concentration at each of the downwind distances are usually a 
wind speed of 9.1 x 10-4 feet per second {1 meter per second), a low mixing height {984.24 to 
1,640.40 feet [300 to 500 meters]), and stable atmospheric conditions. 

The Puff Model assumes that all materials (emissions) are released during a very short period of time 
(i.e., 1 to 5 minutes), with zero emissions the rest of the averaging time. If the release duration is less 
than the selected averaging time, the model calculates a concentration reduction based on ratio of the 
duration time to the averaging time. That is, the estimated maximum instantaneous concentration is 
converted internally by the model to average 1-minute, 5-minute, 15-minute, and 60-minute 
concentrations. For this analysis, 60-minute concentrations were estimated and these values were then 
converted to 8-hour values using a factor 0.125. 

Model Inputs Used in the Dispersion Analysis 

• The total amount of material released projected from the index for this operation 
• The initial dispersion parameters were Y = 76.11 feet {23 .2 meters) for lateral dispersion and 

Z = 30.18 feet (9.2 meters) for vertical dispersion 
• The downwind distances to the receptor locations were as follows: 
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- TA-39: 3,001.93 feet (915 meters) 
- TA--40: 4,215.83 feet (1,285 meters) 

• Ground level release 

Estimated emission rates of the pollutants are summarized in Table A. 

Results 

Estimated 8-hour pollutant concentrations (c8-~ were compared with the project's 8-hour GV s, 11100 
of the OEL, for each pollutant. Results of the analysis are presented in Table B. 

The GV/C8-hr ratios are less than one (i.e., the estimated concentration of a pollutants is greater than 
its GV) for the following releases: 

• Depleted uranium, beryllium, lead, aluminum, copper, tantalum, tungsten, and iron from TA-15 
• Depleted uranium, beryllium, lead, copper, and iron from TA-36 
• Beryllium, lead, aluminum, and copper from TA-39 
• Depleted uranium and lead from TA-14 
• Copper from TA--40 

Based on the ratios, depleted uranium, beryllium, and lead are of particular concern. Additional 
information for a health risk analysis was therefore provided in a further analysis. Due to the fact that 
all releases from firing operations are short-term, the releases of these pollutants were not considered 
in the additive impact analysis, which is associated with long-term exposure. 

Detailed Analysis 

Detailed dispersion modeling was done for HEFSs for the pollutants that exceeded the short-term GV s 
using the screening analysis. This modeling was conducted using a combination of HOTSPOT 
8.0 model and the ISCST3 model. HOTSPOT was used to calculate the effective release height and 
lateral and vertical dimensions of the volume. These calculated values were used in the ISCST3 
modeling, which was run as a volume source model. 

Modeling Assumptions 

• Amount considered for each test= 154 pounds (70 kilograms) 
• Using HOTSPOT, cloud top was calculated 
• Cloud top= 76 (w)0·25, where w is in pounds, and cloud top height is in meters 
• Cloud top for 154-pound (70-kilogram) HE detonation= 76 (154 pounds)0·25 = 878.3 feet 

(267.7 meters) 
• Cloud radius= 0.2 x cloud top height 
• Cloud radius = 0.2 x 267.7 meters 

= 175.7 feet(53.54 meters) 
• Effective release height= 0.6 (76) (w)0·25 
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• 
• 
• 

• 

Effective release height= 0.6 (76) (w)0
·
25 

= 0.6 x 267.7 meters 
= 524.9 feet (160 meters) 

Lateral dimension of the volume in meters, cry= 0.5 x cloud radius 
Vertical dimension of the volume in meters, crz= 0.2 x cloud top 
Lateral dimension of the volume in meters, cry= 0.5 x 53.54 

= 87.8 feet (26.77 meters) 
Vertical dimension of the volume in meters, crz= 0.2 x cloud top 

= 0.2x267.7 
= 175.7 feet (53.54 meters) 

Emission Sources Modeled 

TA BERYLLIUM (Be) DEPLETED URANIUM (DU) 

TA-14 - X 

TA-15 X X 

TA-36 X X 

TA-39 X -

Both the Expanded Operations and the No Action Alternatives were modeled. 
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LEAD (Pb) 

X 
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Modeled Emission Rates-Expanded Operations Alternative 

ANNUAL RESPIRABLE 
HOURLY MODELED 

SOURCE NUMBER POLLUTANT EMISSION RATE 
EMISSION RATE (g/sec) 

(kg/yr) 

TA-14 Depleted 3.1 0.0001 
Uranium 

Lead 3.1 0.0001 

TA-15 Beryllium 3.0 0.0001 

Depleted 270.0 0.0086 

Uranium 

Lead 15.0 0.0005 

TA-36 Beryllium 3.0 0.0001 

Depleted 120.0 0.0038 

Uranium 

Lead 3.0 0.0001 

TA-39 Beryllium 3.0 0.0001 

Lead 3.0 0.0001 

The No Action Alternative emission rates are one-third of the Expanded Operations Alternative 
emission rates. Therefore, modeling for the No Action Alternative was done using one-third of the 
emission rates stated in the above table. 

Location of Sources and Receptors Modeled 

SOURCES AND RECEPTORS 
STATE PLANE STATE PLANE COORDINATES, 

COORDINATES, EAST (ft) NORTH(ft) 

TA-14 1,620,310 1,763,740 

Receptor for TA-14 1,620,310 1,756,250 

TA-15 1,624,875 1,758,375 

Receptor for TA-15 1,622,500 1,754,000 

TA-36 1,641,250 1,755,875 

Receptor for TA-36 1,642,000 1,757,200 

TA-39 1,637,875 1,745,500 

Receptorfor TA-39 1,636,500 1,742,500 
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Annual Average Modeled Concentrations 

NO ACTION ALTERNATIVE 
EXPANDED OPERATIONS 

SOURCE NUMBER POLLUTANT 
CONCENTRATION (JI.glm~ ALTERNATIVE 

CONCENTRATION (p.g/m~ 

TA-14 Depleted Uranium 0.0 0.0 

Lead 0.0 0.0 

TA-15 Beryllium 0.0 0.00001 

Depleted Uranium 0.00015 0.00043 

Lead 0.00001 0.00003 

TA-36 Beryllium 0.0 0.00001 

Depleted Uranium 0.00013 0.00039 

Lead 0.0 0.00001 

TA-39 Beryllium 0.0 0.00001 

Lead 0.0 0.00001 
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TABLE A.-Estimated Emission Rates of the Pollutants That Have the Potential to be Released from High Explosives Firing 
Sites (HEFSs) 

ESTIMATED MAXIMUM ESTIMATED RESPIRABLE FRACTION 
AMOUNT OF MATERIAL RELEASE RATE 

TAS WITH HEFSs POLLUTANTS THAT HAVE THE THAT WILL BE USED 
NO. TESTING POTENTIAL TO BE RELEASED DURING TESTING ANNUAL 8-HOUR RESPIRABLE 

OPERATIONS8 DURING TESTING OPERATIONS OPERATIONSb RATEb RELEASE RATEC 

kg/year kg/year kilograms gramsd 

l 2 3 4 5 6 7 

1 TA-14 Depleted Uranium 31.4 3.1 2.67E-01 2.67E+02 
1------

2 Lead 31.4 3.1 2.67E-01 2.67E+02 

1 TA-15 Depleted Uranium 2,700 270.0 2.30E+01 2.30E+04 
f-.---

2 
f---

Beryllium 30 3.0 2.56E-01 2.56E+02 

3 Lead 150 15.0 1.28E+OO 1.28E+03 
f-.---

4 Aluminum 450 45.0 3.83E+OO 3.83E+03 
f---

5 Copper 300 30.0 2.56E+OO 2.56E+03 
1---

6 Tantalum 300 30.0 2.56E+OO 2.56E+03 
1-----

7 
1---

Tungsten 300 30.0 2.56E+OO 2.56E+03 

8 Iron 150 15.0 1.28E+OO 1.28E+03 

1 TA-36 Depleted Uranium 1,200 120.0 1.02E+Ol 1.02E+04 
1-----

2 Beryllium 30 3.0 2.56E-01 2.56E+02 
1------

3 Lead 30 3.0 2.56E-Ol 2.56E+02 
1---

4 Aluminum 30 3.0 2.56E-Ol 2.56E+02 
1---

5 Copper 30 3.0 2.56E-Ol 2.56E+02 
1-----

6 Tantalum 30 3.0 2.56E-Ol 2.56E+02 
-

7 Tungsten 30 3.0 2.56E-Ol 2.56E+02 
-

8 Iron 150 15.0 1.28E+OO 1.28E+03 
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TABLE A.-Estimated Emission Rates of the Pollutants That Have the Potential to be Released from High Explosives Firing 
Sites (HEFSs)-Continued 

ESTIMATED MAXIMUM ESTIMATED RESPIRABLE FRACTION 
AMOUNT OF MATERIAL RELEASE RATE 

TAS WITH HEFSs POLLUTANTS THAT HAVE THE THAT WILL BE USED 
NO. TESTING POTENTIAL TO BE RELEASED DURING TESTING ANNUAL 8-HOUR RESPIRABLE 

OPERATIONS8 DURING TESTING OPERATIONS OPERATIONSb RATEb RELEASE RATEc 

kg/year kg/year kilograms gramsd 

1 2 3 4 5 6 7 

I TA-39 Beryllium 30 3.0 2.56E-Ol 2.56E+02 
-

2 Lead 30 3.0 2.56E-Ol 2.56E+02 
-

3 Aluminume 45,000 4,500.0 3.83E+02 3.83E+05 
-

4 Coppere 45,000 4,500.0 3.83E+02 3.83E+05 
-

5 Tantalum 30 3.0 2.56E-Ol 2.56E+02 
f----

6 Tungsten 30 3.0 2.56E-Ol 2.56E+02 
f----

7 Irone 30,000 3,000.0 2.56E+02 2.56E+05 

I TA-40 Aluminum 240 24.0 2.04E+OO 2.04E+03 
r---

2 Copper 300 30.0 2.56E+OO 2.56E+03 
f----

3 Tantalum 90 9.0 7.67E-Ol 7.67E+02 
'--

4 Tungsten 30 3.0 2.56E-OI 2.56E+02 
- --

5 Iron 60 6.0 S.IIE-01 5.11E+02 

Notes: 
Emission Sources: 
a Firing operations involve detonations of explosives at TA-14, TA-15, TA-36, TA-39, and TA-40. Particulate emissions released into the atmosphere due to detonation of high 

explosives contain bonded metal emissions in respirable form. 
Emission Rates of Pollutants Considered: 
b The maximum amount of material that will be used during testing operations and the estimated maximum annual respirable release rates (in kilograms per year per TA) were 

obtained from Table B for TA-14, TableD for TA-15, Table E for TA-36, Table H for TA-39, and Table J for TA-40 of EPA 1992c. Respirable release rates were estimated based 
on the assumption that this fraction is 10% of total amount of material exploded. 

c The totalS-hour respirable release rates (in kilograms), as a results ofthese operations, were estimated using the scale factor of0.085. 
Major Assumptions: 
Lithium hydride was not considered because it is highly reactive and undergoes chemical transformations to lithium hydroxide that has very low vapor pressure and no OEL. 
Dispersion Analysis: 
d The total amount of material released, in grams, was used in dispersion analysis to estimate maximum 1-hour average concentration at specified receptor locations. Each release 

was modeled using the EPA's Puff Model as an instantaneous release. 
c These quantities are dominated by the support structures constructed for tests. These structures, in actuality, are not expended in explosive tests and do not contribute to test air 

emissions. 
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TABLE B.-Air Quality Impact Analysis of the Pollutants That Have the Potential to be Released from High Explosives Firing 
Sites (HEFSs) 

---------- -~- ------

8-HR RELEASE ESTIMATED CONCENTRATION AT 
GUIDELINE POLLUTANTS THAT RATE OF THE SPECIFIED DISTANCESb,c TAsWITH HAVE THE POTENTIAL RESPIRABLE VALUE(GV) 

NO. 
HEFSs TO BE RELEASED FRACTION OF l-HOUR CONC.c,e,f 8-HOUR CONC.c (l/100 OF GV/C8-hr 

TESTING RATIO DURING TESTING METALS (c•-~ (cs-~ THE OEL) 
OPERATIONS8 

OPERATIONS 
grams flg/mJ flgfmJ flg/m3 

l 2 3 4 5 6 7 8 

1 TA-14 Depleted Uranium 2.67E+02 7.17E+01 8.96E+OO 2 2.23E-01 

2 Lead 2.67E+02 7.17E+01 8.96E+OO 0.5 5.58E-02 

1 TA-15 Depleted Uranium 2.30E+04 7.61E+03 9.51E+02 2 2.10E-03 

2 Beryllium 2.56E+02 8.47E+01 1.06E+01 0.02 1.89E-03 

3 Lead 1.28E+03 4.24E+02 5.29E+01 0.5 9.44E-03 

4 Aluminum 3.83E+03 1.27E+03 1.58E+02 100 6.31E-01 

5 Copper 2.56E+03 8.47E+02 1.06E+02 10 9.44E-02 

6 Tantalum 2.56E+03 8.47E+02 1.06E+02 50 4.72E-01 

7 Tungsten 2.56E+03 8.47E+02 1.06E+02 50 4.72E-01 

8 Iron 1.28E+03 4.24E+02 5.29E+01 50 9.44E-01 

1 TA-36 Depleted Uranium 1.02E+04 3.97E+03 4.97E+02 2 4.03E-03 

2 Beryllium 2.56E+02 9.97E+01 1.25E+01 0.02 1.60E-03 

3 Lead 2.56E+02 9.97E+01 1.25E+01 0.5 4.01E-02 

4 Aluminum 2.56E+02 9.97E+01 1.25E+01 100 8.02E+OO 

5 Copper 2.56E+02 9.97E+01 1.25E+01 10 8.02E-01 

6 Tantalum 2.56E+02 9.97E+01 1.25E+01 50 4.01E+OO 

7 Tungsten 2.56E+02 9.97E+01 1.25E+01 50 4.01E+OO 

8 Iron 1.28E+03 4.99E+02 6.23E+Ol 50 8.02E-01 
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TABLE B.-Air Quality Impact Analysis of the Pollutants That Have the Potential to be Released from High Explosives Firing 
Sites (HEFSs)-Continued 

----·---·-

8-HR RELEASE ESTIMATED CONCENTRATION AT 
GUIDELINE 

POLLUTANTS THAT RATE OF mE SPECIFIED DISTANCESb,c 
TAsWim 

HAVE THE POTENTIAL RESPIRABLE 
VALUE(GV) 

NO. 
HEFSs 

TO BE RELEASED FRACTION OF 1-HOUR CONC.c,e,f 8-HOUR CONC.c (1/100 OF GV/C8-hr 
TESTING 

DURING TESTING METALS (c•-~ (cs-~ THE OEL) RATIO 
OPERATIONS8 

OPERATIONS 
grams Jlg/ml Jlg/ml Jlg/ml 

1 2 3 4 5 6 7 8 

1 TA-39 Beryllium 2.56E+02 9.30E+01 1.16E+01 0.02 1.72E-03 

2 Lead 2.56E+02 9.30E+01 1.16E+01 0.5 4.30E-02 

3 Aluminum 3.83E+05 1.39E+05 1.74E+04 100 5.7SE-03 

4 Copper 3.83E+OS 1.39E+OS 1.74E+04 10 S.7SE-04 

s Tantalum 2.56E+02 9.30E+01 1.16E+01 so 4.30E+OO 

6 Tungsten 2.56E+02 9.30E+01 1.16E+01 50 4.30E+OO 

7 Iron 2.56E+02 9.30E+01 1.16E+01 50 4.30E+OO 

1 TA-40 Aluminum 2.04E+03 6.87E+02 8.59E+01 100 1.16E+OO 

2 Copper 2.S6E+03 8.63E+02 1.08E+02 10 9.27E-02 

3 Tantalum 7.67E+02 2.58E+02 3.23E+01 so 1.5SE+OO 

4 Tungsten 2.56E+02 8.63E+01 1.08E+01 50 4.64E+OO 

5 Iron 5.11E+02 1.72E+02 2.15E+01 50 2.32E+OO 

Notes: 
Emission Sources: 
a Firing operations involve detonations of explosives at TA-14, TA-15, TA-36, TA-39, and TA-40. Particulate emissions released into the atmosphere due to detonation of high 

explosives contain bounded metal emissions in respirable form. 
Emission Rates of Pollutants Considered: 
b Emission rates of pollutants are from Table A. 
Major Assumptions: 
c Estimated 1-hour average concentrations was converted to 8-hour concentrations using a conversion factor of0.125. 
Dispersion Analysis: 
d Total amounts of material released at each TA over 8-hour period were modeled using the EPA's PUFF Model as an instantaneous release scenario with assumed initial dispersion 

parameters. The lateral dispersion parameter (sigma Y) was assumed to be 23.2 meters; the vertical dispersion parameter (sigma Z) was assumed to be 9.2 meters. 
e The conditions that produced the maximum concentrations at each of the downwind distances were: wind speed of 1 m/sec; mixing height of 320 meters; and stable atmospheric 

conditions. 
f The downwind distances at which off-site concentrations were estimated were selected on TA by TA basis. These distances are as follows: TA-14, 2,285 meters; TA-15, 1,370 

meters; TA-36, 500 meters; TA-39, 915 meters; and TA-40, 1,285 meters. 
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Air Quality-Attachment 14 

ATTACHMENT 14 
AIR QUALITY IMPACT ASSESSMENT OF THE HEALTH 

RESEARCH LABORATORY (TA-43) EMISSIONS 

Technical Area: TA-43 

Emission Source(s) 

There are four emission exhaust ducts located on the roof of the Health Research Laboratory (HRL) 
that emit carcinogenic pollutants from HRL operations. The pollutants of concern for this analysis are 
chloroform, trichloroethylene, methylene chloride, formaldehyde, and acrylamide. 

The releases of pollutants may potentially impact nearby sensitive receptors (such as air intake shafts 
and/or operable windows) at the LANL Medical Center located in close proximity to HRL. Numerous 
receptor locations along the face and roof of the hospital were considered. Closest to HRL exhaust 
duct is an air intake shaft (#1) located within distance of328 feet (100 meters) of stack B247 on the 
roof of the HRL. 

Source Term Parameters 

Annual pollutant emission rates were estimated were those projected for the Expanded Operations 
Alternative. Associated stack parameters and locations are presented in Table A. It was assumed that 
annual emissions would be released over 8,760 hours of operation per year. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted using EPA's ISC-3 Model and 5 years of on-site 
meteorological data. All nearby buildings, including the Medical Center and HRL Building 1, within 
the zone of the stack plume influence were considered in the downwash analysis. 

The highest annual average concentrations of these pollutants were found at the elevated receptors of 
the Medical Center. These values were then used to estimate the incremental cancer risk of these 
releases using appropriate unit risk factors. 

Results 

Results of the analysis are presented in Tables B and C. As shown in Table C, four of the five 
pollutants considered (chloroform, trichloroethylene, formaldehyde, and acrylamide) have the 
estimated maximum cancer risk values greater than Guideline Value of 1.0 x 10-8. 

The maximum annual concentration of 3.04 x 10-2 micrograms per cubic meter was estimated for 
chloroform, the most critical of these carcinogens, at one of the air intake shaft of the Medical Center 
located at a height of 40 feet (12.2 meters) above the ground level (Refer to the Receptor #175 of the 
LANL sensitive receptors). The maximum cancer risk of chloroform is estimated to be 6.99 x 10-7 at 
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this location, and sum of the cancer risks of all of these carcinogens combined is estimated to be 
7.79 x 10-7. These pollutants were further evaluated as a part of the additive impact analysis. 
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TABLE A.-Stack Parameters and Estimated Annual Emission Rates of the Carcinogenic Pollutants That Have the Potential to be 
Released from the Health Research Laboratory of the TA-43 Facilities 

STACK PARAMETERS 
ANNUAL AVERAGE EMISSION 

NO. POLLUTANTS STACKID 
UTMCOORD. 

HEIGHT VELOCITY DIAMETER RATES 
(X;Y) 

m m m/sec m lb/year g/sec 

Bldg.247 380883;3971376 12.80 13.41 0.18 5.86E-03 8.44E-08 

1 Acrylamide 
Bldg. 124/126 380838; 3971363 14.02 13.41 0.18 5.86E-03 8.44E-08 

N. SideFH 380848;3971377 16.61 13.41 0.18 5.86E-03 8.44E-08 

S. Side FH 380854;3971340 12.80 13.41 0.18 5.86E-03 8.44E-08 

Bldg.247 380883;3971376 12.80 13.41 0.18 2.20E+OO 3.17E-05 

Bldg. 124/126 380838; 3971363 14.02 13.41 0.18 2.13E+01 3.07E-04 
2 Chloroform 

N. SideFH 380848;3971377 16.61 13.41 0.18 2.13E+01 3.07E-04 

S. SideFH 380854;3971340 12.80 13.41 0.18 2.13E+01 3.07E-04 

Bldg.247 380883;3971376 12.80 13.41 0.18 1.73E-01 2.50E-06 

Bldg. 124/126 380838; 3971363 14.02 13.41 0.18 1.68E+OO 2.41E-05 
3 Formaldehyde 

N. SideFH 380848;3971377 16.61 13.41 0.18 1.68E+OO 2.41E-05 

S. Side FH 380854;3971340 12.80 13.41 0.18 1.68E+OO 2.41E-05 

Methylene N. SideFH 380848; 3971377 16.61 13.41 0.18 9.46E-01 1.36E-05 
4 

Chloride S. Side FH 380854;3971340 12.80 13.41 0.18 9.46E-01 1.36E-05 

5 Trichloethylene N. SideFH 380848;3971377 16.61 13.41 0.18 1.02E+01 1.47E-04 
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NO. POLLUTANTS 

1991 

1 Acrylamide l.llE-05 

2 Chloroform 2.89E-02 

3 Formaldehyde 2.28E-03 

4 Methylene Chloride 7.20E-04 

5 Trichloroethylene 3.18E-03 

ANNUAL ISC-3 ESTIMATED CONCENTRATIONS ()tglm3) 

METEOROLOGICAL DATA 

1992 1993 1994 

1.04E-05 1.15E-05 1.13E-05 

2.60E-02 2.99E-02 2.95E-02 

2.04E-03 2.36E-03 2.32E-03 

6.40E-04 7.80E-04 7.60E-04 

2.82E-03 3.22E-03 3.30E-03 

1995 

1.15E-05 

3.04E-02 

2.40E-03 

7.60E-04 

3.34E-03 
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Air Quality-Attachment 15 

ATTACHMENT 15 
Am QUALITY IMPACT ASSESSMENT OF THE TA-53 

CHLOROFORM EMISSIONS 

Technical Area: TA-53, Building MPF-15 

Emission Source(s) 

Chloroform is used for cleaning in preparation for surface chemistry studies using the LANSCE 
neutron beam. All of the chloroform used evaporates during this process. 

There are two emission sources of the chloroform emissions at TA-53; both are located on Building 
MPF-15. One emission source is an exhaust duct from the clean room and the other is an exhaust duct 
from chemistry laboratory. 

Source Term Parameters 

Stack parameters and their locations are provided in Table A. 

Emission Rates of Pollutants Considered 

Estimated annual emission rates of chloroform from the two emission sources are shown in Table A. 
All chloroform used is assumed released into the atmosphere. It was assumed that emissions would 
be released over 8, 7 60 hours of operation per year. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted using EPA's ISC-3 Model and 5 years of on-site 
meteorological data. All nearby buildings within the zone of stack plume influence were considered 
in the downwash analysis. The highest annual concentration estimated by the ISC-3 Model (Table B) 
was used to estimate the maximum cancer risk of chloroform releases using its unit risk factor. 

Results 

Results of the analysis are presented in Tables Band C. As shown in Table C, the maximum combined 
cancer risk associated with releases of chloroform from two emission sources on building MPF-15 of 
theTA-53 facility is 1.29x 10-8, which is above the Guideline Value of 1.0x 10-8. This pollutant was, 
therefore, further evaluated as part of the additive impact analysis. 
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TABLE A.-Stack Parameters and Emission Rate of the Chloroform Associated with TA-53 Building MPF-15 
------ - ---- ---- --- -- - - ---- -- ··--- -

STACK PARAMETERS 
ESTIMATED ANNUAL 

NO. EMISSIONS SOURCE STACKID 
UTMCOORD. 

HEIGHT VELOCITY DIAMETER EMISSION RATE 
(X;Y) 

m m m/sec m lb/year ,;sec 

1 TA-53 MPF-15 Clean Room Bldg. 15 386592~3969778 10.97 15.52 0.15 1.20E+Ol 1.73E-04 

2 TA-53 MPF-15 Chemistry Lab. Bldg. 15 386589~3969789 9.30 5.41 0.36 4.00E+OO 5.76E-05 

TABLE B.-JSC-3-EstimatedAnnual Concentration of the Chloroform Associated with Emission Source of theTA-53 MPF-15 Using 
1991 to 1995 Meteorological Data 

--------------- ------- ··-- ---

ISC--3 ESTIMATED ANNUAL AVERAGE CONCENTRATIONS (Jtvfm3) 

EMISSION SOURCE METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

TA-53 MPF-15 Chemistry Lab. & Clean Room 4.30E-04 5.60E-04 5.20E-04 5.20E-04 5.30E-04 

TABLE C.-Results of the Dispersion Modeling Analysis of the Chloroform Emissions from TA-53 Building MPF-15 

CHLOROFORM 
ISC-3 ESTIMATED 

I UNIT RISK FACTOR 
ANNUAL 

I NO. EMISSION SOURCE (URF) 
CONCENTRATION MAXIMUM CANCER GUIDELINE 

(Can) RISK (Can x URF) VALUE 
! 

! 
(Jtv/m3fl Jtv/mJ 

I 

1 2 3 4 5 6 
' 

1 TA 53 MPF 15 Chemistry Lab. & Clean Room 2.30E-05 5.60E-04 1.29E-08 l.OOE-08 
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Air Quality-Attachment 16 

ATTACHMENT 16 
AIR QUALITY IMPACT ASSESSMENT OF THE TA-55 

BERYLLIUM EMISSIONS 

Technical Area: TA-55, Building PF-4 

Emission Source(s) 

There are two beryllium emission sources at TA-55, located on Building PF-4, TA-55 FE-15 and 
TA-55 FE-16. 

Source Term Parameters 

Stack parameters and their locations are shown in Table A. 

Emission Rates of Pollutants Considered 

Annual emission rates of the beryllium were estimated based on the existing permit application for 
TA-55. Emissions from these sources are released to the atmosphere through a HEPA filtration 
system, with a removal efficiency of 99.95 percent. Controlled emission rates are estimated to be 
3.0 x 10-3 pounds per year for TA-55 FE-15 and 4.2 x 10-3 pounds per year for TA-55 FE-16. 

Estimated annual emission rates of the beryllium that were used in the analysis are shown in Table A. 
It was assumed that emissions would be released over 8, 760 hours of operation per year. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted using EPA's ISC-3 Model and 5 years of on-site 
meteorological data. All nearby buildings within the zone of stack plume influence were considered 
in the downwash analysis. The highest annual concentration estimated by the ISC-3 Model (Table B) 
was used to compute the maximum combined cancer risk of beryllium releases using its unit risk 
factor. 

Results 

Results of the analysis are presented in Tables Band C. As shown in Table C, the combined cancer 
risk associated with releases of beryllium from emission sources on Building PF-4, TA-55 FE-15 and 
TA-55 FE-16, is 2.35 x 10-10, which is below the Guideline Value of 1.0 x 10-8. 
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~ TABLE A.-Stack Parameters and Annual Beryllium Emission Rates Associated with TA-55 Building PF-4 Emission Sources FE-15 
andFE-16 

STACK PARAMETERS PERMITTED ANNUAL 

NO. 
EMISSION STACK 

UTM COORD. (X; Y) HEIGHT VELOCITY DIAMETER EMISSION RATE 
SOURCES ID 

m m m/sec m lb/year glsec 

I 
I TA-55 FE-IS FE-IS 3824S8;3969439 IS.24 19.20 0.91 3.00E-03 4.32E-08 

I 

2 TA-SSFE-16 FE-16 382416;39693S9 9.4S 12.80 0.91 4.20E-03 6.0SE-08 

TABLE B.-TA-55 ISC-3 Estimated Annual Concentrations ofthe Beryllium Using 1991 to 1995 Meteorological Data 
-- --- --- ---

ISC-3 ESTIMATED ANNUAL AVERAGE CONCENTRATION (p.glm~ 

EMISSION SOURCE METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

TA-S5 Building PF-4 FE-1S & FE-16 9.00E-08 6.40E-08 9.90E-08 8.70E-08 9.60E-08 

TABLE C.-Results ofthe Dispersion Modeling Analysis of the Beryllium Emissions from TA-55 Sources FE-15 and FE-16 
------ ----

BERYLLIUM UNIT RISK ISC-3 ESTIMATED COMBINED MAXIMUM 
NO. EMISSION SOURCE FACTOR (URF) ANNUAL CONC (Can) CANCER RISK 

GUIDELINE 

(Can X URF) 
VALUE 

(p.gtmlrt Jig/m3 

1 2 3 4 5 6 

1 TA-SS Building PF-4 FE-1S & FE-16 2.40E-03 9.90E-08 2.38E-10 l.OOE-08 
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Air Quality-Attachment 17 

ATTACHMENT 17 
AIR QUALITY IMPACT ASSESSMENT OF THE TA-55 

HYDROCHLORIC AND NITRIC ACID EMISSIONS 

Technical Area: TA-55, Building PF-4, Stacks FE-15 and FE-16 

Emission Source(s) 

The chemistry group at TA-59 uses nitric and hydrochloric acids for the recovery of plutonium. There 
are few emission sources of hydrochloric and nitric acid at TA-55. The two sources that were 
considered in the analysis include stacks FE-15 and FE-16, located on Building PF-4. 

Source Term Parameters 

Stack parameters and their locations are provided in Table A. 

Emission Rates of Pollutants Considered 

Estimated maximum hourly emission rates of nitric acid and hydrochloric acids associated with stacks 
FE-15 and FE-16 that were used in the analysis are shown in Table A. It was assumed that emissions 
would be released over 8, 760 hours of operation per year. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted using EPA's ISC-3 Model and 5 years of on-site 
meteorological data. All nearby buildings within the zone of stack plume influence were considered 
in the downwash analysis. 

The ISC-3-estimated 8-hour concentrations of nitric and hydrochloric acids are shown in Table B. 
Using these values and appropriate 8-hour Guideline Values ( GV s ), 8-hour SLEV s were estimated and 
compared to hourly emission rates of these pollutants. 

Results 

Results of the analysis are presented in Table C. As shown in Table C, the 8-hour concentrations of 
both hydrochloric acid and nitric acid are below the 8-hour GVs. Accordingly, 8-hour SLEV/Q ratios 
are all greater than one. That is, the estimated nitric acid and hydrochloric acid levels are below the 
applicable GV s. 
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TABLE A.-Stack Parameters and Emission Rate of Hydrochloric and Nitric Acid Associated with TA-55 Building PF-4 
- -------~~------ --------------- -- --------- ---

STACK PARAMETERS MAXIMUM HOURLY 

NO. 
EMISSION SOURCE/ STACK 

UTM COORD. (X; Y) HEIGHT VELOCITY DIAMETER EMISSION RATE 
POLLUTANT ID 

m m m/sec m lb/hour g/sec 

TA-SS Building PF-4 FE-1S 3824S8;3969439 1S.24 19.20 0.91 

1 Hydrochloric Acid 0.533 0.0672 

2 Nitric Acid 0.360 0.04S4 

TA-SS Building PF-4 FE-16 382416;39693S9 9.4S 12.80 0.91 

1 Nitric Acid 2.42 0.30S 

TABLE B.-ISC-3 Estimated 8-Hour Concentration of the Hydrochloric and Nitric Acid Associated with TA-55 Building PF-4 Using 
1991 to 1995 Meteorological Data 

--- - - ---- ~- ---------- ------ ---- ---- ------

ISC-3 ESTIMATED 8-HOUR CONCENTRATION (ltg/m~ 

NO. EMISSION SOURCE/POLLUTANT METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

1 TA-SS Building PF-4, Stack FE-1 S, Hydrochloric Acid 2.36 2.81 1.87 3.10 1.94 

2 TA-SS Building PF-4, Stack FE-15/FE-16, Nitric Acid 39.8 35.9 41.5 41.8 33.0 
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TABLE C.-Results of the Dispersion Modeling Analysis of the Hydrochloric and Nitric Acid Emission from TA-55 Building PF-4 Stack 
FE-15 and FE-16 

--

ISC-3 ESTIMATED 
GUIDELINE 

HOURLY 
VALUE 8-HOUR 

8-HOUR 
(1/100 OF SLEVS 

EMISSION SLEVS/Qh 
NO. SOURCE POLLUTANT CONCENTRATION 

THEOELS) 
RATE (Q~ RATIO 

Jlg/mJ Jlg/mJ lb/hr lb/hr 

1 2 3 4 5 6 7 8 

1 TA-55 Building PF-4, Stack FE-15 Hydrochloric Acid 3.10 70.0 12.0 0.533 22.5 

2 TA-55 Building PF-4, Stack FE-15/FE-16 Nitric Acid 41.8 52.0 3.46 2.78 1.25 
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ATTACHMENT 18 
AIR QUALITY IMPACT ASSESSMENT OF THE TA-59 
HYDROCHLORIC AND NITRIC ACIDS EMISSIONS 

Technical Area: TA-59, Building 1 

Emission Source(s) 

The radio chemistry group at TA-59 uses large quantities of nitric and hydrochloric acid for the 
digestion and separation processes. One percent of each chemical is estimated to be released to the 
atmosphere due to container transfer. 

There are two groups of emission sources of the hydrochloric and nitric acid at TA-59. They are both 
located on Building 1 and include exhaust fume hoods from laboratory rooms. One group of emission 
sources is associated with Hoods #102 through 106, and the other with Hoods #184 through 186. One 
representative stack with equivalent source parameters was used in the dispersion analysis for each 
group of these emissions sources. 

Source Term Parameters 

Stack parameters and their locations are provided in Table A. 

Emission Rates of Pollutants Considered 

Estimated maximum hourly emission rates of nitric acid and hydrochloric acids associated with two 
groups of emission sources that were used in the analysis are shown in Table A. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted using EPA's ISC-3 Model and 5 years of on-site 
meteorological data. All nearby buildings within the zone of stack plume influence were considered 
in the downwash analysis. 

Due to the fact that laboratory operating schedules are related to the daytime, the 8-hour concentration 
was computed for this time period. The highest daytime 8-hour concentration of hydrochloric and 
nitric acid was found to occur between 8:00a.m. and4:00 p.m. in 1991, at the receptor site located near 
boundary of TA-59 on Pajarito Road (Table B). These concentrations were compared to the 
appropriate 8-hour Guideline Values (GVs). 

Results 

Results of the analysis are presented in Table C. As shown in Table C, the 8-hour concentration of the 
nitric acid is above the 8-hour GV, and the 8-hour concentration of the hydrochloric acid is below the 
8-hour GV. The results of the nitric acid analysis, therefore, were referred to the human health and 
ecological risk assessment process. 
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TABLE A.-Stack Parameters and Emission Rate of the Hydrochloric and Nitric Acid Associated with Emission Sources of the TA-59 
Building 1 

STACK PARAMETERS 
ESTIMATED MAXIMUM 

NO. 
EMISSION SOURCE/ UTMCOORD. 

HEIGHT AIRFLOWb,c VELOCITY DIAMETER HOURLY EMISSION RATE 
POLLUTAN'r (X;Y) 

m m m3/sec m/sec m lblhr g/sec 

I TA-59 Rooms 102-106, 381228;3969886 18.29 8.73 14.06 0.89 5.00E+OO 6.30E-Ol 
Nitric Acid 

2 TA-59 Rooms 184-186, 381218; 3969911 12.27 0.54 5.80 0.34 2.50E+OO 3.15E-Ol 
Nitric Acid 

3 TA-59 Rooms 102-106, 381228;3969886 18.29 8.73 14.06 0.89 1.48E+OO 1.86E-Ol 
Hydrogen Chloride 

4 TA-59 Rooms 184-186, 381218; 3969911 12.27 0.54 5.80 0.34 7.20E-Ol 9.07E-02 
Hydrogen Chloride 

Notes: 
a All emission sources associated with a fume hoods on Building 1 were divided into the two categories: emission sources from Room 102-106 and emission sources from Room 184-

186. A representative stack from each group of emissions sources was used in the dispersion modeling analysis. 
b Due to the fact that fume hoods in Rooms 102, 103, 104, and 106 are connected to the central exhaust system, the total airflow rate of18,500 cubic feet per minute going through the 

central system was used to estimate the average flow rate associated with a first group of emission sources. 
c The average airflow rate associated with fume hoods of the second group of emission sources was estimated using the actual flow rate of each hood. 
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TABLE B.-ISC-3 Estimated 8-Hour Concentration of the Hydrochloric and Nitric Acid Associated with Emission Source of the TA-59 
Building 1 Using 1991 to 1995 Meteorological Datcl' 

----- ~------ ------ ---- ------- ---~ -------- --

8-HOUR ESTIMATED CONCENTRATIONS (pglm~ 

EMISSION SOURCE/POLLUTANT METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

TA-59 Building 1, Nitric Acid 83.8 87.4 120.0 91.8 83.2 

TA-59 Building 1, Hydrogen Chloride 24.2 25.2 34.7 26.5 24.0 

a The highest ISC-3 estimated 8-hour concentration of nitric and hydrochloric acid during daytime (between 8 a.m. and 4 p.m.) was found to occur in 1993. 

TABLE C.-Results of the Dispersion Modeling Analysis of the Hydrochloric and Nitric Acid Emissions from TA-59 Building 1 
- -~~ ~---------- ---- ---------- ----- ------- ~--

ISC-3 ESTIMATED 8-HOUR 8-HOUR GUIDELINE VALUE GV/8-HOUR 

NO. POLLUTANT CONCENTRATION (1/100 OF THE OELs) CONCENTRATION RATIO 

pglm3 pglm3 

1 2 3 4 5 

1 Nitric Acid 120.0 52.0 0.433 

2 Hydrogen Chloride 34.7 70.0 2.02 

s: 
~ 

~ 
t;3 



Air Quality--Attachment 19 

ATTACHMENT 19 
AIR QUALITY IMPACT ASSESSMENT OF THE TA-53 

OZONE EMISSIONS 

Technical Area: TA-53, Building MPF-14 

Emission Source(s) 

Ozone is generated as a by-product from operation of the advanced free electron laser at TA-53. The 
source of ozone emissions is located at TA-53 Building MPF-14. 

Source Term Parameters 

Stack parameters, locations of emission sources, and the estimated maximum hourly emission rates of 
ozone are shown in Table A. 

Dispersion Modeling Analysis 

An air quality impacts analysis was conducted using EPA's ISC-3 Model and 5 years of on-site 
meteorological data. All nearby buildings within the zone of stack plume influence were considered 
in the downwash analysis. 

The ISC-3-estimated 1-hour and 8-hour ozone concentrations are provided in Tables B and C, 
respectively. These values were compared with corresponding 1-hour National Ambient Air Quality 
Standards (NAAQS) ozone standard, and appropriate 8-hour Guideline Values (GVs). 

Results 

Results of the analysis are presented in Table D. As shown in TableD, the 1-hour and 8-hour ozone 
concentrations are below the applicable standards and GVs. 
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TABLE A.-Stack Parameters and Emission Rate Associated with Ozone Emissions from TA-53 Building MPF-14 
--------- -------- --------

STACK PARAMETERS MAXIMUM HOURLY 

NO. EMISSION SOURCE 
STACK 

UTM COORD. (X; Y) HEIGHT VELOCITY DIAMETER EMISSION RATE 
ID 

m m m/sec m glhr glsec 

1 TA-53 MPF-14 B14 386180;3969696 1.8 5.0 0.35 8.58E-Ol 2.38E-04 

TABLE B.-ISC-3 Estimated 1-Hour Concentration of the Ozone Associated with Emission Source of theTA-53 MPF-14 Using 
1991 to 1995 Meteorological Data 

ISC-3 ESTIMATED 1-HOUR CONCENTRATION (p.glm3)• 

EMISSION SOURCE METEOROLOGICAL DATA 

1991 1992 1993 1994 1995 

TA-53 Building MPF-14 0.858 0.332 0.608 0.503 0.343 

Note: 
a 5 years of meteorological conditions were used in the dispersion analysis. The ISC-3 estimated 1-hour ozone concentration was found to occur in 1991. 
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TABLE C.-lSC-3 Estimated 8-Hour Ozone Concentration Associated with Emission Source of theTA-53 MPF-14 Using 1991 to 1995 
Meteorological Data 

~----

ISC-3 ESTIMATED 8-HOUR CONCENTRATION (I.Lg/m3) 

EMISSION SOURCE METEOROLOGICAL DATA 

I99I I992 I993 I994 I995 

TA-53 Building MPF-14 1.07E-Ol 5.85E-02 7.59E-02 6.41E-02 4.84E-02 

TABLE D.-Results of the Dispersion Modeling Analysis of the Ozone Emissions from TA-53 Building MPF-14 
--

ISC-3 ESTIMATED CONCENTRATION 
NAAQS8 I-HOUR 

8-HOUR GUIDELINE 
VALUE I-HOUR 8-HOUR CONCENTRATION 

(I/IOO OF THE OELS) EMISSION SOURCE 
CONCENTRATION CONCENTRATION 

JLg/m3 J1g/m3 J1g/m3 J1g/m3 

I 2 3 4 5 
I 

I 
TA 53, Building MPF 14 0.858 0.107 235 2 

8 NAAQS =National Ambient Air Quality Standards 
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Contaminant Data Sets Supporting 
Ecological and Human Health Consequence Analysis 

APPENDIXC 
CONTAMINANT DATA SETS SUPPORTING 

ECOLOGICAL ANDHUMANHEALTH 
CONSEQUENCE ANALYSIS 

Appendix C consists of nine statistical data 
tables constructed from databases maintained as 
part of LANL's Environmental Surveillance 
Program and Environmental Restoration (ER) 
Project. The tables include columns for: (I) the 
number of times for which the analyte was 
detected; (2) the number of times the analyte 
was sampled; (3) units; (4) the minimum, 
maximum, and arithmetic mean values; and 
(5) the 95 percent confidence limit (mean, plus 
two standard deviations). Only analytes that 
were detected at least once during the sampling 
period (1990 to 1996) are shown. Mean values 
and values for the 95 percent confidence 
interval are reported in exponential notation and 
rounded to two significant figures. 

The NPDES table, Table C-1, consists of 1994 
to 1996 data tabulated by the Water Quality and 
Hydrology Group (ESH-18) from laboratory 
inorganic trace analysis (CST -9) reports. The 
data are arranged by watershed. 

Surface water and sediment tables, Tables C-2 
through C-5, consist of environmental 
surveillance and compliance program data from 
the years 1991 through 1996, found in the 
LANL Environmental Surveillance Reports 
(e.g., Environmental Surveillance at Los 
Alamos During 1995, LANL }996b). The data 
are arranged by location (on site, perimeter, and 
regional) and by watershed. 

Groundwater tables, Tables C-6 and C-7, also 
consist of LANL environmental surveillance 
compliance program data from 1991 through 
1996, found in the LANL Environmental 
Surveillance and Reports. The data are arranged 
by groundwater regime (alluvial, intermediate, 

and main) and by watershed (for alluvial and 
intermediate only). 

Soils tables, Tables C-8 and C-9, consist ofER 
Project data. The data are arranged by both 
analyte and by watershed. Tables C-8 and C-9 
in the Draft SWEIS contained incorrect data and 
these two tables have been completely 
reconstructed to eliminate these errors. These 
errors were a result of including data collected 
in the early phases oftheERProjectthathad not 
undergone quality assurance screening. These 
data contained known laboratory analytical 
errors, contained errors in unit conversions, and 
contained errors from samples contaminated 
either during sample collection or in the 
chemical laboratory during analysis. The 
problem occurred during data extraction 
because these samples with known problems 
were not screened. The corrected tables only 
use those data from the ER Project that have 
undergone quality assurance screening and are 
known to be error free. 

Tables were constructed by first summing the 
total number of analyses for each analyte and 
reporting the number in the "Analyzed" column 
of each table. For radioactivity measurements, 
all zero and negative results were removed from 
the data set, and the remaining results were 
summed for each analyte and reported in the 
"Detected" column. Thus, for radionuclides, 
many results below the detection limit 
determined by the analytical laboratory are 
represented in the table as "Detects." For 
constituents other than radioactivity 
measurements, all non-detect results were 
removed from the data set, and the remaining 
results were summed for each analyte and 
reported in the "Detected" column. These 
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detected results were used to calculate the 
minimum, mean, maximum, and 95 percent 
confidence limit. The detected results were not 
compared to either the detection limit for the 
analytical laboratory or the associated counting 
uncertainty for radionuclides. Thus, for 
radiochemical analyses of groundwater, surface 
water, and sediment, the detected results do not 
agree with LANL' s Environmental Surveillance 
Program's definition of"detects" as results that 
are (1) greater than the detection limit and 
(2) equal to or greater than 4.66 times the 
counting uncertainty. 

Because only positive "detects" were averaged, 
not the total number of samples analyzed, the 
number of "detects" is thus higher than reported 

C-2 

in the LANL Environmental Smveillance 
Reports, and the mean and 95 percent upper 
confidence limits appearing in the Appendix C 
tables are artificially high. When used 
elsewhere in the SWEIS, such as in the analyses 
of human health impacts, these values thus 
(intentionally) result in conservative estimates 
ofthe consequences ofLANL operations. 

Data from Tables C-1 through C-7 were used in 
the study of the ingestion pathway in the human 
health analysis (section D.3.3 of appendix D). 
Data from Tables C-8 and C-9 are not used in 
the SWEIS but provided for additional 
information. 



TABLE C-1.-NPDES Detection Statistics by Watershed (NPDES Data 1994 to 1996) 
----- -------- - ----- -

WATERSHED ANALYTE8 UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 95% UCLC 

Ancho Boron (T) mg/1 3 3 0.02 2.3E-02 0.03 3.5E-02 

Cadmium (T) mg/1 2 3 0.0001 2.0E-04 0.0003 4.8E-04 

Chromium (T) mg/1 2 3 0.005 5.5E-03 0.006 6.9E-03 

Copper(T) mg/1 2 3 0.012 2.1E-02 0.029 4.5E-02 

Lead (T) mg/1 2 3 0.003 3.0E-03 0.003 3.0E-03 

Radium-226, pCi/1 3 3 0.386 6.5E+OO 18.503 2.7E+Ol 
Radium-228 

Tritium pCi/1 1 3 400 4.0E+02 400 

Vanadium (T) mg/1 3 3 0.009 l.OE-02 0.012 1.3E-02 

Zinc (T) mg/1 2 3 0.04 6.0E-02 0.08 1.2E-Ol 

Canada del Buey Aluminum (T) mg/1 2 2 0.097 9.9E-02 0.1 l.OE-01 

Arsenic (T) mg/1 1 1 0.0034 3.4E-03 0.0034 

Boron (T) mg/1 2 2 0.06 6.1E-02 0.061 6.2E-02 

Cadmium(T) mg/1 1 2 0.0001 l.OE-04 0.0001 

Chromium (T) mg/1 2 2 O.o15 2.1E-02 0.027 3.8E-02 

Radium-226, pCi/1 2 2 0.269 1.5E+OO 2.695 4.9E+OO 
Radium-228 

~ 
0 
1S"" 

[ 
Selenium (T) mg/1 1 2 0.0022 2.2E-03 0.0022 

Tritium pCi/1 1 2 1000 l.OE+03 1000 

Vanadium (T) mg/1 2 2 0.009 1.5E-02 0.021 3.2E-02 

Zinc (T) mg/1 1 2 0.026 2.6E-02 0.026 

~ 



~ TABLE C-1.-NPDES Detection Statistics by Watershed (NPDES Data 1994 to 1996)-Continued 

WATERSHED ANALYTE8 UNITsb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Guaje Aluminum (T) mg/1 4 6 0.1 2.4E-01 0.4 

Arsenic (T) mg/1 4 6 0.003 l.lE-02 0.027 

Boron (T) mg/1 6 6 0.02 4.8E-02 0.065 

Cadmium (T) mg/1 1 6 0.002 2.0E-03 0.002 

Chromium (T) mg/1 1 6 0.016 1.6E-02 0.016 

Cobalt (T) mg/1 2 6 0.005 6.5E-03 0.008 

Copper (T) mg/1 3 6 0.032 l.OE-01 0.23 

Lead (T) mg/1 1 6 0.045 4.5E-02 0.045 

Radium-226, pCi/1 6 6 0.386 2.0E+OO 5.469 
Radium-228 

Tritium pCi/1 3 6 6 3.0E+02 700 

Vanadium (T) mg/1 6 6 0.014 2.7E-02 0.058 

Zinc (T) mg/1 6 6 0.02 1.6E-01 0.52 

Los Alamos Aluminum (T) mg/1 5 21 0.1 l.OE-01 0.1 

Arsenic (T) mg/1 11 13 0.002 1.3E-02 0.072 

Boron (T) mg/1 21 21 0.01 6.7E-02 0.15 

Cadmium (T) mg/1 2 21 0.0001 l.OE-04 0.0001 

Chromium (T) mg/1 17 20 0.004 9.5E-03 0.022 

Cobalt (T) mg/1 2 21 0.003 4.0E-03 0.005 

Copper (T) mg/1 15 20 0.004 5.8E-02 0.59 

Lead (T) mg/1 3 21 0.003 1.5E-02 0.04 

Radium-226, pCi/1 21 21 0.02 l.lE+OO 7.968 
Radium-228 

Selenium (T) mg/1 7 21 0.001 1.9E-03 0.002 

Tritium pCi/1 11 21 100 3.2E+02 700 

Vanadium (T) mg/1 21 21 O.Ql 2.6E-02 0.06 

Zinc (T) mg/1 19 21 0.02 8.6E-02 0.3 

95o/o UCLc 

5.1E-01 

3.3E-02 

8.1E-02 

l.lE-02 

3.2E-01 

6.3E+OO 

1.0E+03 

6.1E-02 

5.7E-01 

l.OE-01 

5.3E-02 

1.4E-01 

l.OE-04 

2.0E-02 

6.8E-03 

3.5E-01 

5.8E-02 

4.6E+OO 

2.6E-03 

7.1E+02 

S.OE-02 

2.2E-01 

t;: 
~ 

~ 
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TABLE C-1.-NPDES Detection Statistics by Watershed (NPDES Data 1994 to 1996)-Continued 

WATERSHED ANALYTE8 UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Mortandad Aluminum (T) mg/1 8 19 0.06 1.6E-01 0.3 

Arsenic (T) mg/1 10 14 0.002 3.5E-03 0.0052 

Boron (T) mg/1 19 19 0.02 6.9E-02 0.23 

Cadmium (T) mg/1 5 18 0.0002 4.9E-03 0.023 

Chromium (T) mg/1 15 18 0.005 1.4E-02 0.063 

Cobalt (T) mg/1 2 19 0.006 1.7E-02 0.028 

Copper(T) mg/1 12 18 0.004 7.6E-02 0.54 

Lead (T) mg/1 3 18 0.002 6.3E-03 0.011 

Mercury (T) mg/1 1 18 0.0006 6.0E-04 0.0006 

Radium-226, pCi/1 18 18 0.02 3.2E+OO 11.9 
Radium-228 

Selenium (T) mg/1 2 19 0.0028 4.6E-03 0.0063 

Tritium pCi/1 14 19 82 1.2E+04 134143 

Vanadium (T) mg/1 16 19 0.003 1.6E-02 0.037 

Zinc (T) mg/1 15 18 0.02 1.5E-01 1.2 

! Pajarito Aluminum (T) mg/1 8 22 0.1 3.5E-01 1 

Arsenic (T) mg/1 10 22 0.0016 3.0E-03 0.009 

Boron (T) mg/1 23 23 0.02 1.5E-Ol 2.5 

Cadmium (T) mg/1 9 23 0.0001 l.OE-03 0.003 

Chromium (T) mg/1 16 23 0.004 1.2E-02 0.07 

Cobalt (T) mg/1 6 23 0.0005 3.8E-03 0.005 

Copper (T) mg/1 13 23 0.004 2.5E-02 0.15 

Lead (T) mg/1 6 23 0.002 6.5E-03 0.014 

Mercury (T) mg/1 3 23 0.00035 3.8E-04 0.0004 

~ 

95o/o ucv: 

3.4E-Ol 

5.9E-03 

1.8E-01 

2.5E-02 

4.5E-02 

4.8E-02 

3.8E-01 

1.5E-02 

1.1E+01 

9.5E-03 

8.4E+04 

3.6E-02 

7.5E-01 

l.OE+OO 

7.6E-03 

1.2E+OO 

3.3E-03 

4.4E-02 

7.3E-03 

l.OE-01 

1.5E-02 

4.4E-04 

~ c 
0' 
t:;· 
a. 
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TABLE C-1.-NPDES Detection Statistics by Watershed (NPDES Data 1994 to 1996)-Continued 

WATERSHED ANALYTE8 UNITsb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Pajarito (cont.) Radium-226, pCi/1 23 23 0.026 1.7E+OO 8.198 
Radium-228 

Selenium (T) mg/1 3 23 0.001 1.3E-03 0.002 

Tritium pCi/1 11 23 162 6.0E+02 2900 

Vanadium (T) mg/1 23 23 0.005 1.2E-02 0.037 

Zinc (T) mg/1 21 23 0.02 6.2E-02 0.19 

Sandia Aluminum (T) mg/1 6 17 0.1 3.0E-Ol 0.8 

Arsenic (T) mg/1 10 14 0.003 6.2E-03 0.026 

Boron (T) mg/1 17 17 0.03 6.9E-02 0.18 

Cadmium (T) mg/1 3 17 0.0001 1.7E-04 0.0003 

Chromium (T) mg/1 12 17 0.004 1.9E-02 0.06 

Cobalt (T) mg/1 6 17 0.003 6.5E-03 O.ot 

Copper (T) mg/1 11 17 0.004 1.3E-02 0.034 

Lead (T) mg/1 3 17 0.004 l.OE-02 0.023 

Mercury (T) mg/1 1 17 0.0017 1.7E-03 0.0017 

Radium-226, pCi/1 17 17 0.202 1.4E+OO 6.457 
Radium-228 

Selenium (T) mg/1 3 17 0.00145 2.3E-03 0.0034 

Tritium pCi/1 9 17 100 2.8E+02 700 

Vanadium (T) mg/1 16 16 0.007 1.7E-02 0.036 

Zinc (T) mg/1 17 17 0.016 5.9E-02 0.16 

Water Aluminum (T) mg/1 7 27 0.1 2.9E-01 1.2 

Arsenic (T) mg/1 14 26 0.002 4.0E-03 0.018 

Boron (T) mg/1 27 27 0.018 6.8E-02 0.45 

Cadmium (T) mg/1 4 27 0.0002 l.IE-03 0.002 

Chromium (T) mg/1 14 26 0.004 6.6E-03 0.017 

Cobalt (T) mg/1 5 27 0.004 5.0E-03 0.008 

Copper (T) mg/1 13 26 0.004 3.2E-02 0.31 

95% UCLC 

7.2E+OO 

2.5E-03 

2.2E+03 

2.7E-02 

1.6E-01 

8.4E-Ol 

2.0E-02 

1.4E-01 

4.0E-04 

5.5E-02 

1.2E-02 

3.3E-02 

3.2E-02 

4.5E+OO 

4.3E-03 

6.9E+02 

3.6E-02 

1.5E-01 

l.lE+OO 

1.2E-02 

2.4E-01 

3.2E-03 

1.4E-02 

8.5E-03 

2.0E-01 

&;: 
~ 

~ 
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TABLE C-1.-NPDES Detection Statistics by Watershed (NPDES Data 1994 to 1996)-Continued 

WATERSHED ANALYTE8 UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Water (cont.) Lead (T) mg/1 6 27 0.0002 2.5E-03 0.004 

Mercury (T) mg/1 1 27 0.0003 3.0E-04 0.0003 

Radium-226, pCi/1 27 27 0.0598 7.9E-01 3.414 
Radium-228 

Selenium (T) mg/1 2 27 0.001 l.SE-03 0.002 

Tritium pCi/1 15 27 100 3.9E+02 1900 

Vanadium (T) mg/1 24 27 0.004 1.8E-02 0.12 

Zinc (T) mg/1 25 27 0.02 5.5E-02 0.15 

a (T) signifies that the total amount of the analyte in the sample was measured, that is, both the dissolved amount and the amount adsorbed to suspended particles. 
b mg/1 is milligrams of analyte per liter of sample; pCi/1 is picocuries of radioactive analyte per liter of sample. 
c Upper confidence limit (UCL) not calculated for number of detected analyses less than two. 

95% UCLC 

S.lE-03 

2.8E+OO 

2.9E-03 

1.4E+03 

6.4E-02 

1.3E-01 

~ c 
C' 
~ 

[ 

~ 
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LOCATIO~ 

On Site 

TABLE C-2.-Surface Water Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996) 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Acetone Jlgll 4 15 1.5E+01 3.2E+01 

Aluminum Jlgll 58 63 5.0E+01 4.2E+03 

Americium-241 pCi/1 46 52 6.0E-04 2.5E-01 

Antimony Jlg/1 14 62 3.0E-01 8.9E-01 

Arsenic Jlg/1 39 60 2.0E+OO 5.0E+OO 

Barium Jlgll 54 54 7.3E+OO 1.1E+02 

Benzoic acid Jlg/1 1 11 1.1E+01 1.1E+01 

Beryllium Jlgll 11 63 5.0E-Ol 1.3E+01 

Bicarbonate mg/1 58 60 1.2E+01 9.6E+01 

Bis(2-ethylhexyl) Jlgll 2 11 8.0E+OO 1.1E+01 
phthalate 

Boron Jlgll 60 63 1.1E+01 8.0E+01 

Bromine Jlgll 1 3 1.1E+02 1.1E+02 

Cadmium Jlg/1 8 60 3.0E-Ol 2.1E+01 

Calcium mg/1 63 63 7.3E+OO 2.4E+01 

Carbonate mg/1 12 60 2.0E+OO 1.2E+01 

Cesium-137 pCi/1 64 93 1.1E-01 2.2E+01 

Chlorine mg/1 60 60 2.0E+OO 3.3E+01 

Chromium Jlgll 38 63 l.OE+OO 3.3E+Ol 

Cobalt Jlg/1 14 57 4.0E+OO 2.8E+01 

Copper Jlgll 37 63 4.0E+OO 3.7E+01 

Cyanide mg/1 13 48 l.OE-02 2.6E-02 

Di-n-butyl Jlgll 4 11 2.0E+OO 6.3E+OO 
phthalate 

Di-n-octyl Jlgll 1 11 8.0E+OO 8.0E+OO 
phthalate 

MAXIMUM 

4.9E+01 

6.4E+04 

2.2E+OO 

3.0E+OO 

1.3E+01 

8.1E+02 

1.1E+01 

1.2E+02 

2.3E+02 

1.4E+01 

4.0E+02 

1.1E+02 

1.5E+02 

1.9E+02 

2.8E+01 

3.3E+02 

1.1E+02 

7.6E+02 

1.6E+02 

7.5E+02 

l.lE-01 

1.4E+01 

8.0E+OO 

95% UCLC 

6.1E+01 

2.4E+04 

1.2E+OO 

2.5E+OO 

l.OE+01 

4.7E+02 

8.4E+Ol 

1.8E+02 

1.9E+01 

2.5E+02 

1.3E+02 

7.0E+01 

2.9E+01 

1.4E+02 

8.5E+01 

2.8E+02 

1.1E+02 

2.8E+02 

7.9E-02 

1.8E+01 

~ 
~ 
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TABLE C-2.-Surface Water Detection Statistics by Location andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITs• DETECTED ANALYZED MINIMUM MEAN 

Fluorine mg/1 58 60 l.OE-OI 7.0E-OI 

Gross Alpha pCi/1 60 88 2.0E-OI 7.6E+OO 

Gross Beta pCi/1 88 88 l.OE+OO 2.7E+OI 

Gross Gamma pCi/1 52 86 l.OE+OI 1.3E+02 

Hardness mg/1 63 63 2.2E+OI 7.8E+OI 

HMX (Octogen) Jlg/1 I 5 4.9E+OO 4.9E+OO 

Iron Jlg/1 62 63 2.0E+OI 3.IE+03 

Lead Jlg/1 42 68 2.0E-OI 7.4E+OO 

Lithium mg/1 11 13 4.0E-03 2.6E-02 

Magnesium mg/1 63 63 I.3E+OO 4.6E+OO 

Manganese Jlg/1 57 63 l.OE+OO 1.6E+02 

Mercury Jlg/1 I6 62 l.OE-OI 2.8E-OI 

Molybdenum Jlgll 4I 62 I.OE+OO 2.5E+02 

Nickel Jlg/1 I2 63 2.0E+OO 1.4E+02 

Nitrate, as mg/1 50 63 3.0E-02 3.7E+OO 
Nitrogen 

Nitrite, as mg/1 I 3 4.6E-OI 4.6E-OI 
Nitrogen 

pH 60 60 3.6E+OO 

Phosphate mg/1 I 3 1.7E+OO 1.7E+OO 

Phosphate, as mg/1 46 57 3.0E-02 1.8E+OO 
Phosphorous 

Piutonium-238 pCi/1 116 I76 I.OE-03 l.OE-OI 

Plutonium-239, pCi/1 I49 I78 l.OE-03 7.3E-OI 
Plutonium-240 

Potassium mg/1 58 58 1.2E+OO 7.4E+OO 

RDX (Cyclonite) Jlgll I 6 7.6E-OI 7.6E-OI 

MAXIMUM 

2.5E+OO 

2.1E+02 

3.5E+02 

6.0E+02 

6.1E+02 

4.9E+OO 

6.0E+04 

4.5E+OI 

5.9E-02 

3.3E+OI 

2.IE+03 

l.OE+OO 

1.2E+03 

7.9E+02 

2.0E+OI 

4.6E-OI 

9.3E+OO 

1.7E+OO 

1.6E+OI 

4.7E+OO 

5.2E+OI 

4.3E+OI 

7.6E-OI 

95% UCLC 

1.8E+OO 

6.4E+OI 

1.3E+02 

4.IE+02 

2.3E+02 

2.0E+04 

2.8E+OI 

6.4E-02 

I.3E+OI 

8.2E+02 

7.4E-OI 

8.6E+02 

6.8E+02 

1.4E+OI 

7.4E+OO 

l.IE+OO 

l.OE+OI 

2.0E+OI 

~ 
0 
0' 
~-
~ 
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LOCATIO~ 

On Site (cont.) 

Perimeter 

TABLE C-2.-Surface Water Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Selenium J.lg/1 12 63 l.OE+OO 6.3E+01 

Silica mg/1 66 67 1.5E+01 6.1E+01 

Silver J.lg/1 20 63 5.0E-01 4.8E+01 

Sodium mg/1 63 63 5.0E+OO 4.8E+01 

Strontium J.lg/1 63 63 4.7E+01 1.2E+02 

Strontium-90 pCi/1 44 51 6.0E-02 2.7E+Ol 

Sulfate mg/1 60 60 2.0E+OO 2.9E+Ol 

Thallium J.lg/1 11 63 1.7E-Ol 8.4E-Ol 

Tin J.lg/1 14 58 l.OE+01 5.6E+Ol 

Total Dissolved mg/1 60 60 9.0E+01 3.5E+02 
Solids 

Total Suspended mg/1 50 54 1.2E+OO 7.3E+02 
Solids 

Tritium nCi/1 71 96 l.OE-04 1.2E+OO 

Uranium J.lg/1 63 79 6.0E-02 8.0E-01 

Vanadium J.lg/1 44 63 l.OE+OO 2.1E+01 

Zinc J.lg/1 50 62 5.0E+OO 7.3E+01 

Acetone J.lgll 4 12 2.3E+01 2.6E+01 

Aluminum J.lg/1 38 47 l.OE+Ol 9.5E+02 

Americium-241 pCi/1 24 32 7.0E-03 5.4E-02 

Antimony J.lgll 6 47 2.0E-Ol 4.8E-01 

Arsenic J.lg/1 22 46 2.0E+OO 3.5E+OO 

Barium J.lg/1 39 40 6.8E+OO 1.8E+02 

Beryllium J.lg/1 9 47 5.0E-Ol 1.4E+02 

Bicarbonate mg/1 47 48 2.4E+Ol 6.3E+Ol 

MAXIMUM 

6.7E+02 

1.7E+02 

6.9E+02 

1.8E+02 

9.1E+02 

7.0E+02 

1.1E+02 

6.0E+OO 

2.4E+02 

1.8E+03 

1.5E+04 

1.8E+Ol 

9.5E+OO 

9.0E+Ol 

4.2E+02 

3.2E+Ol 

3.3E+03 

1.7E-Ol 

1.2E+OO 

7.8E+OO 

5.2E+03 

1.2E+03 

1.5E+02 

95% ucv= 

4.5E+02 

1.2E+02 

3.5E+02 

1.2E+02 

3.9E+02 

2.4E+02 

9.3E+Ol 

4.3E+OO 

1.9E+02 

8.4E+02 

5.3E+03 

7.7E+OO 

3.4E+OO 

6.0E+Ol 

2.2E+02 

3.4E+Ol 

2.8E+03 

1.5E-01 

1.2E+OO 

6.8E+OO 

1.8E+03 

9.4E+02 

1.2E+02 

~ 
~ 
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LOCATIO~ 

Perimeter (cont.) 

ANALYTE 

TABLE C-2.-Surface Water Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

Bis(2-ethylhexyl) jlg/1 1 8 2.0E+OO 2.0E+OO 
phthalate 

Boron jlg/1 29 47 l.OE+01 2.5E+02 

Cadmium jlg/1 10 47 2.0E-01 1.2E+02 

Calcium mg/1 46 48 6.0E+OO 3.2E+01 

Carbonate mg/1 3 48 4.0E+OO 8.3E+OO 

Cesium-137 pCi/1 39 57 2.0E-02 3.0E+01 

Chlorine mg/1 47 48 9.2E-01 2.7E+01 

Chromium jlg/1 21 47 2.0E+OO 2.7E+02 

Cobalt jlg/1 5 42 3.0E+OO 2.1E+02 

Copper jlg/1 22 48 2.0E+OO 1.1E+03 

Cyanide mg/1 6 36 l.OE-02 1.3E-02 

Di-n-butyl jlg/1 1 8 4.0E+OO 4.0E+OO 
phthalate 

Dinitrotoluene IJ.g/1 1 10 3.4E+OO 3.4E+OO 
[2,4-] 

Fluorine mg/1 44 48 6.0E-02 3.4E-01 

Gross Alpha pCi/1 35 51 5.0E-02 l.9E+OO 

Gross Beta pCi/1 49 51 l.OE+OO 9.3E+OO 

Gross Gamma pCi/1 36 54 1.0E+01 1.6E+02 

Hardness mg/1 47 49 l.OE+01 S.OE+01 

Iron jlg/1 43 47 2.0E+01 6.1E+02 

Lead IJ.g/1 21 48 S.OE-01 4.6E+OO 

Lithium mg/1 8 9 l.OE-02 2.0E-02 

Magnesium mg/1 46 48 1.2E+OO 3.6E+OO 

Manganese jlg/1 40 47 2.0E+OO 1.7E+02 

MAXIMUM 95% UCLC 

2.0E+OO 

4.2E+03 l.8E+03 

1.0E+03 7.4E+02 

8.1E+02 2.7E+02 

l.2E+Ol 1.6E+01 

3.2E+02 1.6E+02 

2.1E+02 1.1E+02 

5.0E+03 2.4E+03 

8.5E+02 9.4E+02 

1.7E+04 8.7E+03 

2.0E-02 2.4E-02 

4.0E+OO 

3.4E+OO ~ c 
0"' 

l.IE+OO 8.5E-01 

2.5E+01 l.OE+01 

1.4E+02 4.9E+01 

9.0E+02 5.6E+02 

1.1E+02 l.OE+02 

2.2E+03 1.8E+03 

S.SE+Ol 2.8E+01 

3.0E-02 3.7E-02 

8.8E+OO 7.1E+OO 

5.4E+03 1.9E+03 
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LOCATIO~ 

Perimeter (cont.) 

TABLE C-2.-Suiface Water Detection Statistics by Location andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MlNIMUM MEAN 

Mercury J.!gll 5 46 l.OE-01 2.2E-Ol 

Methylene J.!gll 1 12 2.0E+Ol 2.0E+Ol 
chloride 

Molybdenum J.Lgll 12 45 l.OE+OO l.OE+02 

Nickel J.!gll 6 47 l.OE+Ol 9.9E+02 

Nitrate, as mg/1 37 52 4.5E-03 1.9E+OO 
Nitrogen 

pH 48 48 1.7E+OO 

Phosphate mg/1 1 3 l.lE-01 l.lE-01 

Phosphate, as mg/1 31 45 2.0E-02 1.4E+OO 
Phosphorous 

Plutonium-238 pCi/1 64 103 l.OE-03 2.3E-02 

Plutonium-239, pCi/1 87 103 3.0E-03 5.8E-Ol 
Plutonium-240 

Potassium mg/1 41 46 5.7E-Ol 5.0E+OO 

Selenium J.!gll 6 46 2.0E+OO 4.7E+OO 

Silica mg/1 51 51 1.7E+Ol 5.3E+Ol 

Silver J.Lgll 9 47 4.0E-Ol 5.9E+Ol 

Sodium mg/1 46 48 3.0E+OO 2.9E+Ol 

Strontium J.Lg/1 46 47 3.8E+Ol 2.0E+02 

Strontium-90 pCi/1 21 32 l.OE-01 5.4E+Ol 

Sulfate mg/1 48 48 2.5E+OO l.lE+Ol 

Thallium J.Lg/1 2 47 l.OE-01 2.0E-Ol 

Tin J.!g/1 5 33 3.0E+Ol 2.2E+02 

Total Dissolved mg/1 48 48 6.6E+Ol 2.6E+02 
Solids 

Total Suspended mg/1 26 32 2.0E+OO 1.9E+03 
Solids 

MAXIMUM 

4.0E-Ol 

2.0E+Ol 

l.OE+03 

5.5E+03 

1.7E+Ol 

8.6E+OO 

l.lE-01 

9.0E+OO 

2.3E-Ol 

1.2E+Ol 

1.7E+Ol 

7.0E+OO 

9.9E+Ol 

3.7E+02 

8.5E+Ol 

5.3E+03 

5.0E+02 

3.5E+Ol 

3.0E-Ol 

9.2E+02 

1.1E+03 

1.4E+04 

95% UCLC 

5.SE-Ol 

6.7E+02 

5.4E+03 

8.6E+OO 

6.5E+OO 

9.8E-02 

4.6E+OO 

1.5E+Ol 

9.2E+OO 

9.7E+Ol 

3.0E+02 

8.5E+Ol 

1.7E+03 

3.5E+02 

3.1E+Ol 

4.8E-Ol 

l.OE+03 

6.8E+02 

9.4E+03 

t;: 
~ 

~ 
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LOCATIO~ 

Perimeter (cont.) 

Regional 

TABLE C-2.--Surface Water Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

--- --------------------- -- -----------

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Trinitrotoluene f.lg/1 1 2 1.4E+OO 1.4E+OO 
[2,4,6-J 

Tritium nCi/1 44 59 l.OE-04 4.2E-01 

Uranium f.lg/1 39 56 6.0E-02 5.6E-01 

Vanadium f,lg/1 26 47 3.0E+OO 5.1E+01 

Zinc f,lg/1 28 47 4.0E+OO 9.2E+01 

Aluminum f.lg/1 36 36 2.0E+02 2.9E+03 

Americium-241 pCi/1 21 29 4.0E-03 3.2E-02 

Antimony f,lg/1 4 36 l.OE-01 3.1E+OO 

Arsenic f.lg/1 24 35 2.0E+OO 1.1E+01 

Barium f.lg/1 30 30 4.5E+01 1.3E+02 

Beryllium f.lg/1 5 36 3.0E+OO 1.3E+01 

Bicarbonate mg/1 42 42 5.9E+01 9.0E+Ol 

Boron f.lg/1 34 36 l.OE+01 7.4E+01 

Cadmium f.lg/1 2 36 3.0E+OO 2.7E+01 

Calcium mg/1 42 42 2.0E+01 4.0E+01 

Carbonate mg/1 1 42 1.6E+01 1.6E+01 

Cesium-137 pCi/1 30 41 2.lE-01 4.9E+01 

Chlorine mg/1 42 42 2.IE+OO 9.5E+OO 

Chromium f.lg/1 19 36 2.0E+OO 2.4E+01 

Cobalt f.lg/1 5 30 4.0E+OO 2.0E+01 

Copper f.lg/1 10 36 2.0E+OO 4.2E+01 

Cyanide mg/1 3 30 l.OE-02 l.OE-02 

Fluorine mg/1 42 42 l.OE-01 3.4E-01 

Gross Alpha pCi/1 33 36 4.0E-01 3.2E+OO 

Gross Beta pCi/1 36 36 l.OE+OO l.OE+01 

MAXIMUM 

1.4E+OO 

1.7E+OO 

2.7E+OO 

l.OE+03 

1.3E+03 

1.4E+04 

6.8E-02 

9.0E+OO 

6.3E+01 

l.OE+03 

5.0E+01 

1.7E+02 

5.7E+02 

5.1E+01 

2.1E+02 

1.6E+01 

2.3E+02 

7.5E+01 

2.5E+02 

5.0E+01 

2.4E+02 

l.OE-02 

l.OE+OO 

1.5E+01 

1.2E+02 

95% ucv: 

1.2E+OO 

1.7E+OO 

4.4E+02 

5.8E+02 

8.9E+03 

6.7E-02 

1.1E+01 

4.2E+01 

4.8E+02 

5.4E+01 

1.4E+02 

3.1E+02 

9.5E+01 

9.6E+01 

1.9E+02 

3.6E+01 

1.4E+02 

5.9E+01 

1.9E+02 

l.OE-02 

7.1E-01 

9.6E+OO 

5.2E+01 

~ 
~ 
c:;· 
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TABLE C-2.-Surface Water Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Gross Gamma pCill 27 42 l.OE+Ol l.SE+02 

Hardness mg/1 42 42 S.OE+Ol 1.2E+02 

Iron J.lg/1 36 36 1.4E+02 2.2E+03 

Lead Jlgll 22 36 l.OE+OO 4.9E+OO 

Lithium mg/1 6 10 l.SE-02 3.9E-02 

Magnesium mg/1 42 42 2.6E+OO 7.0E+OO 

Manganese Jlgll 36 36 2.0E+OO l.SE+02 

Mercury Jlgll 5 36 l.OE-01 1.2E-Ol 

Molybdenum Jlgll 14 36 2.0E+OO 2.7E+02 

Nickel Jlgll 11 36 2.0E+OO 6.4E+Ol 

Nitrate, as mg/1 40 48 1.4E-02 1.2E+OO 
Nitrogen 

pH 42 42 7.0E+OO 

Phosphate mg/1 I 6 2.6E-Ol 2.6E-Ol 

Phosphate, as mg/1 23 42 3.0E-02 l.lE-01 
Phosphorous 

Plutonium-238 pCill 29 48 3.0E-03 1.8E-02 

Plutonium-239, pCi/l 33 48 2.0E-04 1.7E-02 
Plutonium-240 

Potassium mg/1 42 42 2.0E+OO 3.1E+OO 

Selenium Jlgll 12 36 2.0E+OO 3.7E+OO 

Silica mg/1 48 48 1.4E+Ol 2.3E+Ol 

Silver Jlgll 2 36 l.OE+OO 4.SE+Ol 

Sodium mg/1 42 42 9.4E+OO 1.9E+Ol 

Strontium Jlgll 36 36 8.3E+Ol 2.9E+02 

Strontium-90 pCill 24 29 l.OE-01 7.0E-Ol 

Sulfate mg/1 42 42 6.0E+OO 4.4E+Ol 

MAXIMUM 

S.SE+02 

1.7E+02 

1.3E+04 

1.9E+Ol 

1.4E-01 

1.6E+01 

1.6E+03 

2.0E-Ol 

2.4E+03 

3.0E+02 

9.7E+OO 

8.8E+OO 

2.6E-Ol 

2.0E-Ol 

l.IE-01 

9.2E-02 

l.IE+Ol 

8.0E+OO 

4.4E+Ol 

8.8E+01 

6.0E+Ol 

l.OE+03 

3.3E+OO 

l.IE+02 

95o/o UCLc 

4.9E+02 

1.7E+02 

6.8E+03 

1.4E+Ol 

1.4E-01 

1.2E+01 

6.8E+02 

2.1E-Ol 

1.6E+03 

2.8E+02 

6.SE+OO 

2.3E-Ol 

5.9E-02 

5.8E-02 

6.4E+OO 

7.9E+OO 

3.9E+Ol 

1.7E+02 

3.6E+Ol 

5.9E+02 

2.0E+OO 

8.8E+01 

~ 
~ 
t;3 
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LOCATIO~ 

Regional (cont.) 

TABLE C-2.--Surface Water Detection Statistics by Location andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Thallium J.lg/1 1 36 2.0E-01 2.0E-01 

Tin J.lg/1 1 30 3.3E+Ol 3.3E+Ol 

Total Dissolved mg/1 42 42 8.6E+Ol 2.5E+02 
Solids 

Total Suspended mg/1 14 18 1.2E+Ol 1.7E+02 
Solids 

Tritium nCi/1 28 42 l.OE-04 2.4E-Ol 

Uranium J.lg/1 41 43 2.0E-Ol 1.7E+OO 

Vanadium J.lgll 30 36 2.0E+OO 1.6E+01 

Zinc J.lg/1 26 36 6.0E+OO 4.1E+Ol 

a On-site, perimeter, and regional locations are in accordance with the Environmental Surveillance Program. 

MAXIMUM 95% UCLC 

2.0E-01 

3.3E+Ol 

7.2E+02 4.6E+02 

1.3E+03 8.4E+02 

6.0E-01 6.3E-01 

3.9E+OO 3.5E+OO 

1.3E+02 6.1E+Ol 

2.1E+02 1.3E+02 

b pCill is picocuries of radioactive analyte per liter of sample, nCi/l is nanocuries of radioactive analyte per liter of sample, flg/l is micrograms of analyte per liter of sample, mg/1 is 
milligrams of analyte per liter of sample. 

c Upper confidence limit (UCL) not calculated when the number of detected analyses equals 1. 

~ c 
C' 
o· a. 

~ 

i 
;:;· 



(") 
I ..... 

0'1 

WATERSHED8 

Ancho 

TABLE C-3.--Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996) 

------ --- - ------------- - --------------- - --------------------

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Acetone flg/1 2 2 2.5E+01 3.2E+01 3.8E+01 

Aluminum flg/1 5 7 5.0E+01 1.7E+03 7.0E+03 

Americium-241 pCi/1 4 6 3.0E-03 3.0E-02 4.3E-02 

Arsenic flg/1 4 7 2.0E+OO 3.0E+OO 4.0E+OO 

Barium flg/1 6 6 2.7E+01 1.6E+02 8.1E+02 

Bicarbonate mg/1 6 7 5.5E+01 6.5E+01 7.5E+01 

Boron flg/1 7 7 l.IE+01 5.2E+01 2.3E+02 

Calcium mg/1 7 7 7.3E+OO 1.3E+01 1.6E+01 

Carbonate mg/1 4 7 1.4E+01 1.7E+01 2.3E+01 

Cesium-137 pCi/1 5 9 l.IE-01 1.4E+OO 3.3E+OO 

Chlorine mg/1 7 7 2.0E+OO 4.5E+OO 8.3E+OO 

Chromium flg/1 4 7 l.OE+OO 4.8E+OO 7.7E+OO 

Copper flg/1 2 7 6.0E+OO 6.5E+OO 7.0E+OO 

Di-n-butyl flg/1 1 2 1.4E+01 1.4E+01 1.4E+01 
phthalate 

Fluorine mg/1 7 7 2.5E-Ol 3.8E-01 4.0E-01 

Gross Alpha pCi/1 5 8 l.OE+OO 5.7E+OO 2.3E+01 

Gross Beta pCi/1 8 8 2.0E+OO 1.4E+01 7.3E+01 

Gross Gamma pCi/1 4 8 8.0E+01 2.0E+02 4.6E+02 

Hardness mg/1 7 7 2.7E+01 4.7E+Ol 5.6E+Ol 

Iron flg/1 6 7 5.0E+Ol 8.3E+02 3.6E+03 

Lead flg/1 3 7 2.0E-Ol 2.7E+OO 6.0E+OO 

Lithium mg/1 1 1 2.2E-02 2.2E-02 2.2E-02 

Magnesium mg/1 7 7 2.2E+OO 3.3E+OO 4.0E+OO 

Manganese flg/1 6 7 l.OE+OO 3.4E+Ol 1.4E+02 

95% UCLC 

5.0E+01 

7.7E+03 

6.6E-02 

4.6E+OO 

8.0E+02 

7.8E+Ol 

2.1E+02 

1.9E+Ol 

2.5E+01 

3.8E+OO 

8.9E+OO 

l.IE+01 

7.9E+OO 

4.9E-01 

2.5E+01 

6.3E+01 

5.5E+02 

6.6E+01 

3.6E+03 

8.7E+OO 

4.5E+OO 

1.4E+02 

s: 
~ 
V:l 
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~ 



WATERSHEDa 

Ancho (cont.) 

C( --.l 

TABLE C-3.-Surface Water Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

--------------------- ------------ - ----------------------- ---------------

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Molybdenum J.lg/1 1 6 l.OE+01 l.OE+Ol 

Nitrate, as mg/1 2 6 4.0E-02 4.8E-Ol 
Nitrogen 

pH 7 7 6.9E+OO 

Phosphate, as mg/1 2 6 3.0E-02 1.7E-01 
Phosphorous 

Plutonium-238 pCi/1 10 13 2.0E-03 6.7E-03 

Plutonium-239, pCi/1 10 13 2.0E-03 1.2E-02 
Plutonium-240 

Potassium mg/1 7 7 1.2E+OO 2.5E+OO 

Selenium J.lgll 2 7 l.OE+OO 2.0E+OO 

Silica mg/1 7 7 1.5E+01 6.7E+01 

Sodium mg/1 7 7 5.0E+OO l.OE+01 

Strontium J.lg/1 7 7 4.7E+01 6.6E+01 

Strontium-90 pCi/1 6 7 9.0E-Ol 1.3E+02 

Sulfate mg/1 7 7 2.0E+OO 4.6E+OO 

Tin J.lgll 2 5 3.6E+Ol 3.7E+Ol 

Total Dissolved mg/1 7 7 9.0E+Ol 3.8E+02 
Solids 

Total Suspended mg/1 3 4 1.2E+OO 1.6E+03 
Solids 

Tritium nCi/1 5 9 l.OE-01 3.4E-Ol 

Uranium J.lgll 8 9 2.2E-Ol 1.7E+OO 

Vanadium J.lgll 7 7 6.0E+OO 9.2E+OO 

Zinc J.lgll 3 7 2.4E+Ol l.IE+02 

MAXIMUM 

l.OE+Ol 

9.1E-01 

9.3E+OO 

3.0E-01 

2.0E-02 

3.9E-02 

4.8E+OO 

3.0E+OO 

8.1E+01 

1.2E+01 

7.6E+01 

7.0E+02 

8.7E+OO 

3.8E+01 

1.8E+03 

4.6E+03 

6.0E-01 

9.5E+OO 

l.IE+Ol 

2.3E+02 

95% UCLC 

1.7E+OO 

5.5E-01 

1.8E-02 

3.6E-02 

4.8E+OO 

4.8E+OO 

1.1E+02 

1.5E+01 

8.7E+01 

6.9E+02 

8.8E+OO 

4.0E+Ol 

1.6E+03 

6.8E+03 

7.0E-Ol 

8.0E+OO 

1.3E+Ol 

3.2E+02 

~ c 
C' 
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TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Aluminum Jlgll 6 6 3.0E+02 1.2E+04 

Americium-241 pCi/1 2 3 2.3E-02 3.9E-02 

Antimony Jlgll 1 6 3.0E-01 3.0E-01 

Arsenic Jlgll 4 5 3.2E+OO 4.5E+OO 

Barium Jlgll 5 5 1.2E+02 2.1E+02 

Beryllium Jlgll 2 6 l.OE+OO 2.0E+OO 

Bicarbonate mg/1 5 6 1.2E+Ol 4.9E+Ol 

Boron Jlg/1 6 6 5.0E+Ol 6.3E+Ol 

Calcium mg/1 6 6 l.OE+Ol 1.2E+Ol 

Cesium-137 pCi/1 3 5 l.IE+OO 4.6E+OO 

Chlorine mg/1 5 6 7.0E+OO 2.1E+Ol 

Chromium Jlgll 5 6 7.2E+OO 1.7E+01 

Cobalt Jlgll 2 5 6.0E+OO 8.0E+OO 

Copper Jlgll 6 7 6.0E+OO 2.9E+03 

Cyanide mg/1 2 5 2.0E-02 2.0E-02 

Fluorine mg/1 5 6 4.7E-01 5.1E-Ol 

Gross Alpha pCi/1 5 5 3.2E-01 1.8E+OO 

Gross Beta pCi/1 5 5 5.0E+OO 6.5E+OO 

Gross Gamma pCi/1 3 6 6.0E+Ol 1.8E+02 

Hardness mg/1 6 7 2.2E+Ol 4.1E+Ol 

Iron Jlgll 6 6 7.2E+02 7.2E+03 

Lead Jlgll 5 6 2.0E+OO 9.5E+OO 

Lithium mg/1 1 1 4.1E-02 4.1E-02 

Magnesium mg/1 6 6 1.2E+OO 3.5E+OO 

Manganese Jlgll 6 6 1.2E+Ol 2.5E+02 

Mercury Jlg/1 3 5 3.0E-01 3.7E-01 

--

MAXIMUM 

3.5E+04 

5.5E-02 

3.0E-01 

5.8E+OO 

4.8E+02 

2.9E+OO 

7.7E+01 

7.5E+01 

1.6E+Ol 

l.OE+01 

5.7E+01 

2.7E+Ol 

l.OE+Ol 

1.7E+04 

2.0E-02 

6.0E-01 

3.0E+OO 

l.OE+Ol 

2.9E+02 

5.5E+01 

1.8E+04 

1.3E+01 

4.1E-02 

5.5E+OO 

5.2E+02 

4.0E-01 

--

95% ucv= 

3.9E+04 

8.4E-02 

6.8E+OO 

5.1E+02 

4.6E+OO 

9.7E+01 

8.3E+01 

1.6E+Ol 

1.4E+Ol 

6.2E+01 

3.1E+Ol 

1.4E+Ol 

1.7E+04 

2.0E-02 

6.1E-01 

4.2E+OO 

1.1E+01 

4.0E+02 

6.7E+01 

2.1E+04 

1.8E+Ol 

6.6E+OO 

6.6E+02 

4.8E-Ol 

t;: 
~ 

~ 
~ 



WATERSHEDa 

Canada del Buey 
(cont.) 

? -\0 

TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Molybdenum flg/1 5 6 l.OE+02 2.0E+02 

Nickel flg/1 1 6 l.OE+Ol l.OE+Ol 

Nitrate, as mg/1 6 7 8.0E-02 1.8E+OO 
Nitrogen 

pH 6 6 3.6E+OO 

Phosphate, as mg/1 5 6 8.0E-02 3.4E-01 
Phosphorous 

Plutonium-238 pCi/1 2 6 6.0E-03 6.5E-03 

Plutonium-23 9, pCi/1 6 6 8.0E-03 1.6E-02 
Plutonium-240 

Potassium mg/1 4 5 3.0E+OO 4.7E+OO 

Silica mg/1 7 7 1.8E+Ol 5.1E+Ol 

Silver flg/1 4 6 1.2E+OO 9.1E+OO 

Sodium mg/1 6 6 3.0E+OO 2.0E+Ol 

Strontium flg/1 6 6 4.9E+Ol 7.2E+Ol 

Strontium-90 pCi/1 2 3 l.lE+OO l.lE+OO 

Sulfate mg/1 6 6 2.5E+OO 1.9E+Ol 

Thallium flg/1 1 6 2.0E-Ol 2.0E-Ol 

Tin flg/1 1 6 4.0E+Ol 4.0E+Ol 

Total Dissolved mg/1 6 6 1.8E+02 3.1E+02 
Solids 

Total Suspended mg/1 2 2 3.5E+Ol 4.6E+03 
Solids 

Tritium nCi/1 4 6 S.OE-04 4.0E-Ol 

Uranium flg/1 5 6 2.2E-Ol 6.1E-Ol 

Vanadium flg/1 5 6 3.0E+OO 2.0E+Ol 

Zinc flg/1 6 6 3.0E+Ol 8.4E+Ol 

MAXIMUM 

5.0E+02 

l.OE+Ol 

6.0E+OO 

8.4E+OO 

7.0E-01 

7.0E-03 

4.4E-02 

7.3E+OO 

1.7E+02 

2.0E+Ol 

3.4E+Ol 

9.0E+Ol 

l.lE+OO 

6.2E+Ol 

2.0E-01 

4.0E+Ol 

4.5E+02 

9.1E+03 

7.0E-Ol 

1.3E+OO 

3.7E+Ol 

1.2E+02 

95o/o UCL': 

5.4E+02 

6.2E+OO 

9.4E-01 

7.9E-03 

4.4E-02 

8.6E+OO 

1.6E+02 

2.7E+Ol 

4.0E+Ol 

9.9E+Ol 

l.lE+OO 

6.5E+Ol 

5.3E+02 

1.7E+04 

l.OE+OO 

1.6E+OO 

4.8E+Ol 

1.6E+02 

~ 
0 o
)Q 
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WATERSHED8 

Chaquehui 

TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Aluminum IJ.gll 1 1 6.4E+04 6.4E+04 

Americium-241 pCi/1 1 1 6.0E-02 6.0E-02 

Barium IJ.gll 1 1 6.2E+02 6.2E+02 

Beryllium IJ.gll 1 1 S.OE+OO S.OE+OO 

Bicarbonate mg/1 1 1 6.0E+01 6.0E+01 

Calcium mg/1 1 1 2.7E+01 2.7E+01 

Chlorine mg/1 1 1 3.0E+OO 3.0E+OO 

Chromium IJ.g/1 1 1 3.6E+01 3.6E+01 

Cobalt IJ.gll 1 1 1.4E+01 1.4E+01 

Copper IJ.g/1 1 1 3.3E+OI 3.3E+01 

Fluorine mg/1 1 I S.OE-01 S.OE-01 

Gross Alpha pCi/1 I I 2.0E+OO 2.0E+OO 

Gross Beta pCi/1 I 1 2.0E+OO 2.0E+OO 

Hardness mg/1 I I 4.IE+01 4.1E+OI 

Iron IJ.g/1 I 1 6.0E+04 6.0E+04 

Lead IJ.gll 1 1 3.0E+OO 3.0E+OO 

Magnesium mg/1 I 1 1.2E+01 1.2E+01 

Manganese IJ.gll I I 8.7E+02 8.7E+02 

Nickel IJ.g/1 I I 2.4E+OI 2.4E+OI 

pH I I 7.9E+OO 

Plutonium-238 pCi/1 I I 2.0E-02 2.0E-02 

Plutonium-239, pCi/1 I 1 2.9E-02 2.9E-02 
Plutonium-240 

Potassium mg/1 I 1 l.OE+01 l.OE+01 

Silica mg/1 1 1 8.0E+01 8.0E+01 

Sodium mg/1 1 1 7.0E+OO 7.0E+OO 

MAXIMUM 

6.4E+04 

6.0E-02 

6.2E+02 

S.OE+OO 

6.0E+01 

2.7E+01 

3.0E+OO 

3.6E+01 

1.4E+OI 

3.3E+01 

S.OE-01 

2.0E+OO 

2.0E+OO 

4.IE+OI 

6.0E+04 

3.0E+OO 

1.2E+01 

8.7E+02 

2.4E+OI 

7.9E+OO 

2.0E-02 

2.9E-02 

l.OE+01 

8.0E+01 

7.0E+OO 

95o/o UCLc 

~ 
~ 

~ 
~ 
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TABLE C-3.--Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

~ -- -----

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Strontium f.lg/1 1 1 6.0E+01 6.0E+01 

Strontium-90 pCi/1 1 1 1.9E+OO 1.9E+OO 

Sulfate mg/1 1 1 3.0E+OO 3.0E+OO 

Total Dissolved mg/1 1 1 1.4E+02 1.4E+02 
Solids 

Tritium nCi/1 1 1 3.0E-01 3.0E-01 

Uranium f.lg/1 1 1 1.4E+OO 1.4E+OO 

Vanadium f.lg/1 1 1 6.0E+01 6.0E+01 

Zinc f.lg/1 1 1 2.3E+02 2.3E+02 

Acetone f.lg/1 2 4 2.3E+01 2.4E+01 

Aluminum f.lg/1 10 13 1.2E+02 5.2E+02 

Americium-241 pCi/1 8 8 7.0E-03 4.7E-02 

Antimony f.lg/1 I 13 4.0E-01 4.0E-01 

Arsenic f.lg/1 3 13 2.0E+OO 2.3E+OO 

Barium f.lg/1 10 11 1.6E+01 2.0E+Ol 

Bezyllium f.lg/1 1 13 S.OE-01 S.OE-01 

Bicarbonate mg/l 13 13 3.3E+01 5.1E+Ol 

Boron f.lg/1 6 13 l.OE+01 1.5E+01 

Cadmium f.lg/1 2 13 2.0E-Ol 1.6E+OO 

Calcium mg/1 12 13 8.0E+OO 7.6E+01 

Carbonate mg/1 1 13 4.0E+OO 4.0E+OO 

Cesium-137 pCi/1 7 14 4.0E-Ol 2.8E+01 

Chlorine mg/1 13 13 3.0E+OO 6.6E+OO 

Chromium f.lg/1 4 13 2.0E+OO 3.5E+OO 

Cobalt f.lg/1 1 11 3.0E+OO 3.0E+OO 

Copper f.lg/1 3 13 2.0E+OO 5.7E+OO 

MAXIMUM 95% UCLC 

6.0E+01 

1.9E+OO 

3.0E+OO 

1.4E+02 

3.0E-01 

1.4E+OO 

6.0E+01 

2.3E+02 

2.5E+01 2.7E+01 

1.8E+03 1.7E+03 

1.7E-01 l.SE-01 

4.0E-01 

3.0E+OO 3.5E+OO ~ 
2.8E+01 2.8E+01 c c-
S.OE-01 

7.6E+Ol 7.3E+Ol 

2.0E+01 2.3E+01 

3.0E+OO 5.6E+OO 

8.1E+02 5.4E+02 

4.0E+OO 

9.5E+01 1.2E+02 

3.2E+01 2.2E+01 

6.0E+OO 7.3E+OO 

3.0E+OO 

1.3E+01 1.8E+01 
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Frijoles (cont.) 

TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Cyanide mgll 1 11 l.OE-02 l.OE-02 

Dinitrotoluene ~gil 1 4 3.4E+OO 3.4E+OO 
[2,4-] 

Fluorine mgll 12 13 9.0E-02 1.9E-Ol 

Gross Alpha pCi/1 7 12 7.0E-01 4.7E+OO 

Gross Beta pCi/1 10 12 1.7E+OO 3.2E+OO 

Gross Gamma pCi/1 6 11 4.0E+01 2.SE+02 

Hardness mgll 12 13 2.2E+01 3.7E+01 

Iron ~gil 11 13 1.2E+02 3.4E+02 

Lead ~gil 5 14 l.OE+OO 1.2E+01 

Lithium mgll 3 3 l.OE-02 1.6E-02 

Magnesium mgll 12 13 2.7E+OO 3.2E+OO 

Manganese ~gil 10 13 2.0E+OO 1.6E+01 

Methylene ~gil 1 4 2.0E+01 2.0E+01 
chloride 

Molybdenum ~gil 2 12 l.OE+OO 7.0E+OO 

Nickel ~gil 2 13 2.3E+Ol 3.9E+01 

Nitrate, as mgll 7 14 9.0E-03 4.3E-01 
Nitrogen 

pH 13 13 7.3E+OO 

Phosphate, as mgll 7 13 S.OE-02 1.5E-01 
Phosphorous 

Plutonium-238 pCi/1 11 15 3.0E-03 1.2E-02 

Plutonium-239, pCi/1 9 15 3.0E-03 8.4E-03 
Plutonium-240 

Potassium mgll 11 13 5.7E-01 2.0E+OO 

Selenium ~gil 2 13 2.0E+OO 2.5E+OO 

MAXIMUM 

l.OE-02 

3.4E+OO 

3.0E-01 

2.SE+01 

8.0E+OO 

7.0E+02 

4.7E+01 

9.6E+02 

5.5E+01 

2.3E-02 

3.5E+OO 

3.6E+01 

2.0E+01 

1.3E+01 

5.4E+01 

2.0E+OO 

8.4E+OO 

3.0E-01 

3.1E-02 

1.6E-02 

3.0E+OO 

3.0E+OO 

95o/o UCLc 

3.2E-01 

2.3E+01 

7.1E+OO 

7.4E+02 

4.9E+01 

8.8E+02 

6.0E+01 

2.9E-02 

3.6E+OO 

4.2E+Ol 

2.4E+01 

8.2E+01 

1.9E+OO 

3.6E-Ol 

3.0E-02 

1.6E-02 

3.3E+OO 

3.9E+OO 

s: 
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TABLE C-3.-Sutface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-------- ----- --

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Silica mg/1 14 14 4.8E+Ol 6.0E+Ol 

Sodium mg/1 12 13 7.9E+OO l.OE+Ol 

Strontium jlg/1 12 13 5.0E+Ol 5.8E+Ol 

Strontium-90 pCi/1 6 8 l.OE-01 8.4E+OI 

Sulfate mg/1 I3 I3 3.0E+OO 6.1E+OO 

Tin jlg/1 I 9 3.5E+OI 3.5E+OI 

Total Dissolved mg/1 13 13 9.0E+OI 2.2E+02 
Solids 

Total Suspended mg/1 4 5 2.0E+OO 7.4E+OO 
Solids 

Trinitrotoluene jlg/1 1 1 1.4E+OO 1.4E+OO 
[2,4,6-] 

Tritium nCi/1 10 I4 l.OE-04 2.9E-OI 

Uranium jlg/1 9 13 8.0E-02 4.5E-01 

Vanadium jlg/1 7 13 4.0E+OO 8.3E+OO 

Zinc jlg/1 6 13 9.0E+OO 2.9E+OI 

Aluminum jlg/1 4 5 1.1E+02 9.5E+02 

Americium-241 pCi/1 1 2 4.3E-02 4.3E-02 

Arsenic jlg/1 1 5 2.0E+OO 2.0E+OO 

Barium !J.g/1 4 4 1.8E+01 2.3E+01 

Bicarbonate mg/1 5 5 3.0E+OI 3.7E+01 

Boron jlg/1 1 5 l.OE+01 l.OE+01 

Calcium mg/1 5 5 7.0E+OO 7.9E+OO 

Cesium-137 pCi/1 3 5 4.0E-01 3.5E+01 

Chlorine mg/1 5 5 9.2E-OI 2.5E+OO 

Chromium jlg/1 I 5 2.0E+OO 2.0E+OO 

Copper jlgll I 5 4.0E+OO 4.0E+OO 

MAXIMUM 95% UCLC 

9.0E+Ol 8.1E+Ol 

1.2E+Ol 1.3E+Ol 

6.6E+Ol 6.7E+Ol 

5.0E+02 4.9E+02 

3.2E+OI 2.2E+OI 

3.5E+OI 

9.9E+02 6.9E+02 

1.9E+OI 2.3E+OI 

1.4E+OO 

8.0E-01 7.9E-01 

1.3E+OO 1.3E+OO 

1.3E+01 1.5E+01 ~ c 
6.4E+01 7.0E+01 c-

2.3E+03 3.0E+03 

4.3E-02 

2.0E+OO 

3.0E+01 3.3E+01 

4.3E+01 4.6E+01 

l.OE+01 

1.0E+01 l.OE+01 

l.OE+02 1.5E+02 

6.7E+OO 7.3E+OO 

2.0E+OO 

4.0E+OO 
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Guaje (cont.) 

TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED M1NIMUM MEAN 

Cyanide mgll 2 4 l.OE-02 l.OE-02 

Fluorine mg/1 5 5 7.0E-02 1.5E-Ol 

Gross Alpha pCi/1 5 5 2.0E-01 8.4E-01 

Gross Beta pCill 5 5 2.0E+OO 3.3E+OO 

Gross Gamma pCi/1 3 6 4.8E+Ol 1.4E+02 

Hardness mg/1 5 5 l.OE+01 2.8E+01 

Iron flg/1 5 5 1.1E+02 4.8E+02 

Lead flg/1 1 5 l.OE+OO l.OE+OO 

Lithium mg/1 1 1 3.0E-02 3.0E-02 

Magnesium mgll 5 5 2.4E+OO 2.7E+OO 

Manganese flgll 4 5 7.0E+OO 2.0E+01 

Nitrate, as mgll 4 6 4.5E-03 1.4E-01 
Nitrogen 

pH 5 5 7.4E+OO 

Phosphate mgll 1 1 l.lE-01 l.lE-01 

Phosphate, as mg/1 4 5 3.6E-02 1.2E-Ol 
Phosphorous 

Plutonium-238 pCi/1 5 8 1.9E-03 8.4E-03 

Plutonium-239, pCi/1 7 8 S.OE-03 2.4E-02 
Plutonium-240 

Potassium mg/1 5 5 1.8E+OO 2.5E+OO 

Selenium flgll 1 5 6.0E+OO 6.0E+OO 

Silica mg/1 6 6 3.8E+01 5.0E+Ol 

Silver flg/1 1 5 l.OE+OO l.OE+OO 

Sodium mg/1 5 5 5.0E+OO 7.1E+OO 

Strontium flg/1 5 5 3.8E+Ol 5.0E+Ol 

Sulfate mg/1 5 5 4.9E+OO 5.4E+OO 

MAXIMUM 

l.OE-02 

3.0E-01 

l.OE+OO 

4.0E+OO 

3.0E+02 

3.5E+01 

1.2E+03 

l.OE+OO 

3.0E-02 

3.3E+OO 

3.5E+01 

4.8E-01 

7.8E+OO 

l.lE-01 

3.0E-Ol 

2.0E-02 

3.9E-02 

3.0E+OO 

6.0E+OO 

5.6E+Ol 

l.OE+OO 

l.OE+Ol 

7.0E+01 

7.0E+OO 

95% UCLC 

l.OE-02 

3.4E-01 

1.6E+OO 

4.9E+OO 

4.2E+02 

4.8E+01 

1.4E+03 

3.4E+OO 

4.3E+01 

6.0E-01 

3.7E-Ol 

2.4E-02 

4.9E-02 

3.6E+OO 

6.3E+Ol 

1.1E+Ol 

7.8E+Ol 

7.2E+OO 

~ 
~ 
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C;;i 



WATERSHED8 

Guaje (cont.) 

Los Alamos 

I 

n 
tG 
Vl 

TABLE C-3.-Suiface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Thallium mg/1 2 3 2.4E+OI 2.6E+OI 

Tin f..lg/1 I 3 3.0E+OI 3.0E+OI 

Total Dissolved mg/1 5 5 8.8E+Ol l.4E+02 
Solids 

Tritium nCill 5 6 3.0E-04 3.6E-Ol 

Uranium f..lg/1 3 5 7.0E-02 1.8E-OI 

Vanadium f..lg/1 I 5 3.0E+OO 3.0E+OO 

Zinc f..lg/1 2 5 8.0E+OO 3.5E+OI 

Acetone f.!g/1 I 5 l.SE+OI l.5E+OI 

Aluminum f..lg/1 I9 20 l.OE+02 2.6E+03 

Americium-24I pCill I9 20 1.4E-02 2.3E-OI 

Antimony f.!g/1 2 20 1.2E+OO l.6E+OO 

Arsenic f..lg/1 6 20 3.0E+OO 3.9E+OO 

Barium f..lg/1 I9 I9 l.6E+OI 6.6E+OI 

Benzoic acid f..lg/1 I 4 l.IE+Ol l.IE+OI 

Beryllium f..lg/1 2 20 l.OE+OO l.OE+OO 

Bicarbonate mg/1 I7 I7 2.4E+OI 6.2E+OI 

Bis(2-ethylhexyl) f.!g/1 2 4 2.0E+OO 8.0E+OO 
phthalate 

Boron f.!g/1 13 20 l.OE+OI 4.8E+OI 

Bromine f..lg/1 I 4 l.IE+02 l.IE+02 

Cadmium mg/1 17 17 4.0E+OO 2.6E+01 

Calcium mg/1 20 20 6.0E+OO 1.6E+OI 

Carbonate mg/1 2 17 9.0E+OO 1.9E+OI 

Cesium-137 pCill 3I 42 2.0E-02 l.2E+OI 

Chromium f..lg/1 5 20 4.0E+OO 9.8E+OO 

MAXIMUM 95% ucv: 

2.8E+OI 3.IE+OI 

3.0E+OI 

l.8E+02 2.1E+02 

7.0E-Ol 9.7E-OI 

3.6E-OI 5.0E-OI 

3.0E+OO 

6.2E+OI l.IE+02 

l.5E+OI 

l.4E+04 9.7E+03 

1.3E+OO 9.6E-OI 

2.0E+OO 2.7E+OO 

5.2E+OO 5.7E+OO 

l.4E+02 l.4E+02 ~ 
l.IE+OI 0 

15"' 
l.OE+OO l.OE+OO t 
l.4E+02 l.4E+02 

l.4E+OI 2.5E+OI 

1.6E+02 1.2E+02 

l.IE+02 

1.1E+02 8.1E+01 

3.6E+OI 3.6E+OI 

2.8E+01 4.6E+01 

1.6E+02 7.5E+OI 

1.7E+01 1.9E+01 
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TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

--- ---· - - -----· --- --- ----- ---- - - ----- ------ --· ----· - - -- ----· ---- -- ----- ··-----------

ANALYTE UNITSb DETECTED ANALYZED MJNIMUM MEAN MAXIMUM 95% UCLC 

Cobalt jlgll 4 19 4.0E+OO 7.0E+OO l.OE+01 1.3E+01 

Copper jlgll 5 20 7.0E+OO 1.3E+01 2.1E+01 2.4E+01 

Cyanide mg/l 1 14 l.OE-02 l.OE-02 l.OE-02 

Di-n-butyl jlgll 2 4 4.0E+OO 5.5E+OO 7.0E+OO 9.7E+OO 
phthalate 

Di-n-octyl jlgll 1 4 8.0E+OO 8.0E+OO 8.0E+OO 
phthalate 

Fluorine mgll 15 17 6.0E-02 4.2E-Ol l.lE+OO l.OE+OO 

Gross Alpha pCill 28 41 3.0E-01 3.4E+OO 3.2E+01 1.8E+01 

Gross Beta pCill 41 41 l.OE+OO 2.8E+01 2.1E+02 1.2E+02 

Gross Gamma pCill 25 37 l.OE+Ol 7.9E+Ol 4.0E+02 2.5E+02 

Hardness mgll 20 20 1.5E+01 5.3E+01 1.5E+02 1.2E+02 

Iron jlgll 20 20 2.0E+01 1.5E+03 7.9E+03 5.6E+03 

Lead jlgll 11 22 l.OE+OO 1.2E+01 4.5E+01 4.1E+Ol 

Lithiwn mg/l 3 6 6.0E-03 1.3E-02 2.0E-02 2.7E-02 

Magnesium mgll 20 20 1.3E+OO 2.6E+OO 5.2E+OO 4.6E+OO 

Manganese jlgll 15 20 4.0E+OO 1.3E+02 5.2E+02 4.6E+02 

Mercury jlgll 5 20 l.OE-01 2.8E-01 l.OE+OO l.lE+OO 

Molybdenum jlg/l 6 20 6.0E+OO 2.4E+Ol 5.1E+Ol 5.7E+01 

Nickel jlgll 3 20 2.0E+OO 1.5E+01 2.2E+01 3.8E+01 

Nitrate, as mgll 13 22 7.0E-02 l.lE+OO 3.9E+OO 3.1E+OO 
Nitrogen 

Nitrite, as mgll 1 4 4.6E-Ol 4.6E-01 4.6E-01 
Nitrogen 

pH 17 17 7.1E+OO 9.2E+OO 

Phosphate mg/l 1 4 1.7E+OO 1.7E+OO 1.7E+OO 

~ 
~ 
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TABLE C-3.--Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

----- ··----------

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Phosphate, as mgll 11 17 4.0E-02 2.1E-Ol 8.0E-Ol 
Phosphorous 

Plutonium-238 pCi/1 78 108 l.OE-03 2.8E-02 2.5E-Ol 

Plutonium-239, pCi/1 104 110 2.0E-03 4.9E-OI 1.2E+01 
Plutonium-240 

Potassium mg/1 19 20 1.7E+OO 4.5E+OO 7.2E+OO 

Selenium Jlg/1 2 20 1.3E+OO 4.2E+OO 7.0E+OO 

Silica mg/1 20 21 l.SE+01 3.3E+01 S.IE+Ol 

Silver Jlg/1 1 20 l.OE+OO l.OE+OO l.OE+OO 

Sodium mg/1 20 20 S.OE+OO 2.5E+01 8.7E+01 

Strontium Jlg/1 20 20 4.5E+Ol 9.2E+01 2.3E+02 

Strontium-90 pCi/1 14 18 l.OE-01 1.4E+01 8.5E+01 

Sulfate mg/1 17 17 4.0E+OO 7.6E+OO 2.2E+Ol 

Thallium Jlg/1 3 20 4.3E-Ol 6. IE-01 8.0E-Ol 

Total Dissolved mg/l 17 17 6.6E+Ol 2.IE+02 5.4E+02 
Solids 

Total Suspended mg/1 32 35 1.8E+OO 1.3E+03 1.4E+04 
Solids 

Tritium nCi/1 32 42 2.0E-04 5.7E-Ol 2.2E+OO 

Uranium Jlg/1 23 33 6.0E-02 4.5E-01 2.2E+OO 

Vanadium Jlg/1 6 20 4.0E+OO 1.2E+Ol 2.2E+01 

Zinc Jlg/l 13 20 6.0E+OO 4.6E+01 1.2E+02 

95% UCLC 

7.0E-Ol 

1.2E-Ol 

4.2E+OO 

8.4E+OO 

1.2E+01 

5.3E+01 

7.1E+01 

1.9E+02 

6.IE+01 

1.7E+Ol 

9.8E-01 

4.8E+02 

7.6E+03 

1.6E+OO 

1.4E+OO 

2.7E+Ol 

1.2E+02 
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~ c c
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TABLE C-3.--Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Aluminum ~gil 10 11 9.0E+01 2.7E+03 

Americium-241 pCill 6 8 2.2E-02 l.lE+OO 

Antimony ~gil 3 11 6.0E-01 1.6E+OO 

Arsenic ~gil 9 11 2.0E+OO 3.3E+OO 

Barium ~gil 9 9 3.0E+Ol 5.4E+01 

Beryllium ~gil 2 11 S.OE-01 1.3E+OO 

Bicarbonate mgll 11 11 7.0E+01 1.3E+02 

Boron ~gil 11 11 1.9E+01 2.1E+02 

Cadmium ~gil 1 11 4.0E-01 4.0E-01 

Calcium mgll 11 11 2.SE+01 4.6E+01 

Carbonate mgll 2 11 2.0E+OO 7.0E+OO 

Cesium-137 pCill 7 8 2.4E-01 2.6E+01 

Chlorine mgll 11 11 6.0E+OO 2.9E+01 

Chromium ~gil 5 11 3.0E+OO 4.SE+OO 

Cobalt ~gil 2 10 4.0E+OO 3.2E+01 

Copper ~gil 10 11 6.0E+OO 2.1E+01 

Cyanide mgll 3 9 l.OE-02 l.SE-02 

Fluorine mgll 11 11 3.0E-01 7.3E-01 

Gross Alpha pCill 7 9 4.4E-01 1.3E+01 

Gross Beta pCill 9 9 6.4E+OO 8.1E+01 

Gross Gamma pCill 7 9 2.0E+01 1.2E+02 

Hardness mgll 11 11 7.3E+01 l.SE+02 

Iron ~gil 11 11 7.0E+01 1.8E+03 

Lead ~gil 6 12 S.OE-01 9.1E+OO 

Lithium mgll 2 2 2.9E-02 3.2E-02 

Magnesium mgll 11 11 2.2E+OO 7.9E+OO 

MAXIMUM 

1.4E+04 

2.2E+OO 

3.0E+OO 

S.OE+OO 

9.3E+01 

2.0E+OO 

2.1E+02 

4.1E+02 

4.0E-01 

1.9E+02 

1.2E+01 

9.0E+01 

7.4E+Ol 

6.3E+OO 

6.0E+01 

4.0E+01 

2.0E-02 

l.lE+OO 

4.9E+01 

3.5E+02 

6.0E+02 

6.1E+02 

1.1E+04 

4.3E+01 

3.4E-02 

3.3E+01 

95% ucv= 

1.1E+04 

2.7E+OO 

4.1E+OO 

5.3E+OO 

9.8E+01 

3.4E+OO 

2.0E+02 

5.4E+02 

1.4E+02 

2.1E+01 

9.3E+01 

7.7E+01 

7.0E+OO 

1.1E+02 

4.1E+01 

2.SE-02 

1.3E+OO 

S.OE+01 

3.0E+02 

S.SE+02 

4.6E+02 

8.1E+03 

4.2E+01 

3.9E-02 

2.5E+01 

s: 
~ 
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TABLE C-3.-Suiface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

---- ---- ··---- - --

WATERSHED8 ANALYfE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Mortandad Manganese Jlgll 10 11 S.OE+OO 3.7E+01 
(cont.) Mercury Jlg/1 2 11 3.0E-01 3.5E-01 

Molybdenum Jlg/1 8 10 l.IE+Ol 2.8E+02 

Nickel Jlg/1 2 11 l.OE+01 2.5E+Ol 

Nitrite, as mg/1 11 11 S.lE-01 6.8E+OO 
Nitrogen 

pH 11 11 7.5E+OO 

Phosphate, as mg/1 10 10 8.0E-02 3.6E+OO 
Phosphorous 

Plutonium-238 pCi/1 9 10 3.9E-03 9.8E-Ol 

Plutonium-239, pCi/1 8 10 7.0E-03 4.3E-01 
Plutonium-240 

Potassium mg/1 11 11 3.0E+OO 1.3E+Ol 

Selenium Jlg/1 4 11 l.OE+OO 1.7E+02 

Silica mg/1 11 11 3.9E+Ol 6.8E+Ol 

Sodium mg/1 11 11 2.1E+Ol 7.3E+Ol 

Strontium Jlgll 11 11 6.0E+01 l.OE+02 

Strontium-90 pCi/1 8 9 S.OE-01 9.0E+01 

Sulfate mg/1 11 11 S.OE+OO 2.1E+01 

Thallium Jlgll 2 11 1.7E-01 3.1E+OO 

Tin Jlgll 2 8 4.5E+01 8.8E+Ol 

Total Dissolved mg/1 11 11 2.1E+02 4.1E+02 
Solids 

Total Suspended mg/1 3 4 2.0E+OO 1.3E+01 
Solids 

Tritium nCi/1 9 10 4.0E-04 6.7E+OO 

Uranium Jlgll 11 11 4.0E-01 1.2E+OO 

MAXIMUM 

8.3E+01 

4.0E-01 

1.2E+03 

4.0E+Ol 

1.8E+Ol 

8.6E+OO 

9.0E+OO 

4.7E+OO 

l.SE+OO 

4.3E+01 

6.7E+02 

9.9E+Ol 

1.8E+02 

1.6E+02 

5.0E+02 

4.1E+01 

6.0E+OO 

1.3E+02 

l.IE+03 

2.4E+01 

1.8E+01 

2.7E+OO 

95% UCLC 

8.2E+01 

4.9E-01 

1.1E+03 

6.7E+Ol 

1.7E+Ol 

l.lE+Ol 

4.2E+OO 

l.SE+OO 

3.5E+Ol 

8.4E+02 

1.1E+02 

1.6E+02 

1.6E+02 

4.3E+02 

4.8E+01 

l.IE+01 

2.1E+02 

9.1E+02 

3.5E+Ol 

2.IE+01 

2.7E+OO 

~ 
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TABLE C-3.--Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Vanadium Jlgll 7 11 9.0E+OO l.OE+01 

Zinc Jlgll 9 11 l.OE+01 2.5E+Ol 

Acetone J.lg/1 1 4 2.4E+Ol 2.4E+Ol 

Aluminum Jlgll 8 10 l.OE+01 9.5E+02 

Americium-241 pCi/1 7 8 8.0E-03 2.5E-02 

Antimony Jlgll 2 10 3.0E-Ol 4.5E-01 

Arsenic J.lg/1 4 10 2.0E+OO 4.0E+OO 

Barium Jlgll 9 9 3.8E+Ol 8.9E+01 

Beryllium Jlgll 3 10 5.0E-Ol 2.4E+01 

Bicarbonate mg/1 11 11 5.7E+Ol 7.8E+Ol 

Boron J.lg/1 10 10 2.0E+01 4.9E+01 

Cadmium Jlgll 3 10 3.0E-Ol 5.1E+01 

Calcium mg/1 10 11 1.5E+01 2.2E+01 

Cesium-137 pCi/1 11 17 2.1E-01 4.1E+01 

Chlorine mg/1 11 11 5.0E+OO 2.4E+01 

Chromium J.lg/1 7 10 2.2E+OO 7.8E+Ol 

Cobalt J.lg/1 3 9 1.4E+01 8.3E+01 

Copper Jlgll 4 10 4.0E+OO 1.4E+02 

Di-n-butyl J.lg/1 1 4 2.0E+OO 2.0E+OO 
phthalate 

Fluorine mg/1 10 11 l.OE-01 3.4E-Ol 

Gross Alpha pCi/1 13 15 5.0E-02 l.IE+OO 

Gross Beta pCi/1 15 15 1.0E+OO 4.6E+OO 

Gross Gamma pCi/1 10 14 l.OE+Ol 1.6E+02 

Hardness mg/1 11 11 5.6E+01 7.7E+Ol 

Iron J.lg/1 9 10 2.0E+01 2.7E+03 

MAXIMUM 

1.1E+01 

3.9E+01 

2.4E+01 

3.8E+03 

3.7E-02 

6.0E-01 

9.0E+OO 

1.8E+02 

6.8E+01 

9.5E+Ol 

2.1E+02 

1.5E+02 

3.0E+01 

3.3E+02 

6.2E+01 

5.1E+02 

1.7E+02 

5.2E+02 

2.0E+OO 

5.0E-Ol 

3.0E+OO 

9.0E+OO 

9.0E+02 

1.1E+02 

1.8E+04 

95% UCLC 

1.2E+01 

4.2E+01 

3.6E+03 

4.9E-02 

8.7E-Ol 

1.1E+Ol 

2.0E+02 

l.OE+02 

l.OE+02 

1.6E+02 

2.2E+02 

3.1E+01 

2.4E+02 

6.8E+01 

4.6E+02 

2.4E+02 

6.5E+02 

6.6E-01 

2.6E+OO 

9.2E+OO 

7.0E+02 

1.1E+02 

1.4E+04 

s: 
~ 

~ 
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TABLE C-3.-Suiface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-· 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Lead J.lg/1 3 10 5.0E-01 1.5E+OO 

Lithium mg/1 2 2 4.0E-03 1.6E-02 

Magnesium mg/1 10 11 4.3E+OO 5.5E+OO 

Manganese J.lg/1 9 10 2.0E+OO 3.1E+02 

Mercury J.lg/1 1 10 2.0E-01 2.0E-01 

Molybdenum J.lg/1 5 10 l.OE+OO 9.9E+01 

Nickel J.lg/1 1 10 2.4E+02 2.4E+02 

Nitrate, as mg/1 10 11 4.0E-02 6.4E-01 
Nitrogen 

pH 11 11 6.8E+OO 

Phosphate, as mg/1 5 11 2.0E-02 1.5E-01 
Phosphorous 

Plutonium-238 pCill 18 31 l.OE-03 9.4E-03 

Plutonium-239 pCill 20 31 l.OE-03 1.2E-02 
Plutonium-240 

Potassium mg/1 10 11 1.5E+OO 3.3E+OO 

Selenium J.lg/1 I 10 3.0E+OO 3.0E+OO 

Silica mg/1 11 11 2.9E+Ol 5.3E+01 

Silver J.lg/1 3 10 l.OE+OO 3.4E+01 

Sodium mg/1 10 11 1.2E+01 1.9E+01 

Strontium J.lg/1 10 10 1.1E+02 1.8E+02 

Strontium-90 pCill 7 9 3.0E-Ol 1.5E+Ol 

Sulfate mg/1 11 11 4.0E+OO l.IE+01 

Thallium J.lg/1 1 10 2.0E-01 2.0E-01 

Tin J.lg/1 3 9 l.OE+Ol 3.0E+01 

Total Dissolved mg/1 11 11 1.4E+02 2.4E+02 
Solids 

- ----- --- --- -- ------------ ----- --

MAXIMUM 95% UCLC 

2.0E+OO 3.1E+OO 

2.7E-02 4.8E-02 

7.3E+OO 7.8E+OO 

2.1E+03 1.7E+03 

2.0E-01 

3.4E+02 4.0E+02 

2.4E+02 

1.5E+OO 1.5E+OO 

8.5E+OO 

3.0E-01 3.9E-01 

2.2E-02 2.3E-02 

4.5E-02 3.3E-02 

5.0E+OO 5.5E+OO 

3.0E+OO 

7.3E+Ol 9.0E+01 

9.6E+01 1.4E+02 

3.1E+01 3.4E+01 

5.1E+02 4.1E+02 

l.OE+02 9.0E+Ol 

3.2E+Ol 2.7E+01 

2.0E-01 

6.3E+01 8.8E+01 

7.5E+02 5.8E+02 

~ 
0 c;-
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TABLE C-3.--Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Total Suspended mgll 6 8 2.0E+OO 1.6E+Ol 
Solids 

Tritium nCill 11 17 l.OE-04 3.7E-01 

Uranium flgll 11 14 l.OE-01 6.7E-Ol 

Vanadium flgll 7 10 l.OE+OO 2.8E+01 

Zinc flgll 6 10 5.0E+OO 8.0E+Ol 

Acetone flgll 1 5 3.2E+Ol 3.2E+01 

Aluminum flgll 13 16 1.6E+02 1.2E+03 

Americium-241 pCill 10 13 6.0E-04 7.2E-02 

Antimony flg/l 4 15 2.0E-Ol 2.8E-01 

Arsenic flgll 15 16 2.0E+OO 5.6E+OO 

Barium flgll 13 13 6.8E+OO 4.2E+02 

Beryllium flgll 5 16 l.OE+OO 2.4E+02 

Bicarbonate mgll 15 16 3.5E+Ol 9.0E+01 

Bis(2-ethylhexyl) flgll 1 2 8.0E+OO 8.0E+OO 
phthalate 

Boron flgll 14 16 2.5E+Ol 4.3E+02 

Cadmium flgll 5 16 3.0E-01 2.0E+02 

Calcium mgll 16 16 9.7E+OO 1.7E+Ol 

Cesium-137 pCi/1 23 24 4.9E-01 2.9E+01 

Chlorine mgll 16 16 2.8E+01 6.0E+01 

Chromium flgll 12 16 3.2E+OO 4.3E+02 

Cobalt flgll 4 16 5.0E+OO 2.2E+02 

Copper flgll 12 16 2.0E+OO 4.6E+02 

Cyanide mgll 2 8 2.0E-02 3.0E-02 

Fluorine mgll 16 16 2.0E-Ol 4.4E-Ol 

MAXIMUM 

4.1E+Ol 

6.0E-Ol 

1.2E+OO 

l.OE+02 

2.5E+02 

3.2E+Ol 

3.2E+03 

1.7E-01 

4.0E-Ol 

1.3E+Ol 

5.2E+03 

1.2E+03 

2.3E+02 

8.0E+OO 

4.2E+03 

l.OE+03 

3.1E+Ol 

3.2E+02 

2.1E+02 

5.0E+03 

8.5E+02 

5.3E+03 

4.0E-02 

9.0E-Ol 

95% UCLC 

5.5E+Ol 

7.9E-01 

1.6E+OO 

9.6E+Ol 

2.6E+02 

3.2E+03 

1.9E-01 

4.7E-01 

1.3E+Ol 

3.3E+03 

1.3E+03 

1.9E+02 

2.6E+03 

1.1E+03 

2.9E+Ol 

1.8E+02 

1.6E+02 

3.3E+03 

1.1E+03 

3.5E+03 

5.8E-02 

8.3E-01 

~ 
~ 

~ 
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TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

---- -----------------

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Gross Alpha pCill 13 21 2.0E-Ol 1.4E+OO 3.0E+OO 

Gross Beta pCill 21 21 2.0E+OO 2.1E+01 1.4E+02 

Gross Gamma pCill 19 24 l.OE+01 1.4E+02 5.0E+02 

Hardness mg/1 16 16 3.0E+01 5.5E+01 9.9E+01 

Iron J.lg/1 15 16 2.0E+02 7.9E+02 1.9E+03 

Lead Jlgll 12 15 l.OE+OO 2.6E+OO 5.6E+OO 

Lithium mg/1 2 2 l.OE-02 l.IE-02 l.lE-02 

Magnesium mg/1 16 16 1.2E+OO 3.1E+OO 6.4E+OO 

Manganese J.lg/1 16 16 2.0E+OO 3.8E+02 5.4E+03 

Mercury J.lg/1 5 16 l.OE-01 2.8E-01 4.0E-01 

Molybdenum Jlgll 8 16 2.0E+OO 1.3E+02 l.OE+03 

Nickel J.lg/1 3 16 3.0E+Ol 1.9E+03 5.5E+03 

Nitrate, as mg/1 13 16 2.5E-01 4.7E+OO 1.7E+Ol 
Nitrogen 

pH 16 16 1.7E+OO 8.7E+OO 

Phosphate, as mg/1 12 12 3.0E-01 2.1E+OO 8.9E+OO 
Phosphorous 

Plutonium-238 pCill 28 57 l.OE-03 5.1E-02 4.6E-01 

Plutonium-239, pCill 49 57 4.0E-03 2.1E+OO 5.2E+01 
Plutonium-240 

Potassium mg/1 13 13 4.0E+OO 9.6E+OO 1.5E+01 

Selenium J.lg/1 1 16 1.8E+01 1.8E+01 1.8E+01 

Silica mg/1 16 16 1.7E+01 5.0E+01 9.1E+01 

Silver J.lg/1 9 16 4.0E-01 1.3E+02 6.9E+02 

Sodium mg/1 16 16 3.6E+01 5.9E+01 8.1E+01 

Strontium J.lg/1 16 16 5.1E+01 4.1E+02 5.3E+03 

Strontium-90 pCill 9 11 5.0E-01 3.3E+OO 8.3E+OO 

95% UCLC 

3.1E+OO 

7.8E+01 

4.5E+02 

l.OE+02 

1.9E+03 

5.8E+OO 

1.2E-02 

6.0E+OO 

3.1E+03 

6.1E-01 

8.3E+02 

8.2E+03 

1.6E+01 

7.6E+OO 

2.4E-01 

1.9E+01 

1.9E+01 

1.1E+02 

6.1E+02 

8.7E+01 

3.0E+03 

9.2E+OO 

~ c 
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Pueblo (cont.) 

Sandia 

TABLE C-3.--Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSh DETECTED ANALYZED MINIMUM MEAN 

Sulfate mg/1 16 16 6.0E+OO 1.8E+01 

Thallium J.lg/1 3 16 l.OE-01 2.0E-01 

Tin J.lgll 1 12 9.2E+02 9.2E+02 

Total Dissolved mg/1 16 16 1.9E+02 3.4E+02 
Solids 

Total Suspended mg/1 15 16 2.0E+OO 1.9E+03 
Solids 

Tritium nCi/1 19 24 4.0E-04 3.7E-01 

Uranium J.lg/1 12 20 6.0E-02 3.9E-01 

Vanadium J.lgll 10 16 4.0E+OO 1.2E+02 

Zinc J.lgll 13 16 4.0E+OO 1.7E+02 

Aluminum J.lgll 17 18 l.OE+02 6.9E+02 

Americium-241 pCi/1 11 13 2.0E-03 3.6E-02 

Antimony J.lg/1 6 18 3.0E-01 7.3E-01 

Arsenic J.lg/1 13 15 4.0E+OO 5.5E+OO 

Barium J.lgll 15 15 2.4E+01 8.3E+01 

Beryllium J.lg/1 3 18 5.0E-01 4.1E+01 

Bicarbonate mgll 18 18 8.8E+01 1.2E+02 

Boron J.lgll 18 18 4.2E+01 8.7E+01 

Cadmium J.lg/1 5 15 6.0E-01 3.3E+01 

Calcium mg/1 18 18 1.5E+01 2.5E+01 

Carbonate mg/1 6 18 2.0E+OO 7.3E+OO 

Cesium-137 pCi/1 9 20 5.2E-01 4.1E+01 

Chlorine mg/1 18 18 2.7E+01 5.5E+01 

Chromium J.lgll 15 18 1.1E+01 6.6E+01 

Cobalt J.lgll 2 15 2.6E+01 9.3E+01 

Copper J.lgll 15 18 5.0E+OO 6.1E+01 

MAXIMUM 

3.8E+01 

3.0E-01 

9.2E+02 

4.7E+02 

1.5E+04 

1.5E+OO 

8.0E-01 

l.OE+03 

1.3E+03 

3.3E+03 

6.6E-02 

1.7E+OO 

9.0E+OO 

7.7E+02 

1.2E+02 

1.5E+02 

4.0E+02 

1.5E+02 

4.0E+01 

1.5E+01 

2.7E+02 

1.1E+02 

7.6E+02 

1.6E+02 

7.5E+02 

95% UCLC 

3.8E+01 

4.0E-01 

5.2E+02 

9.5E+03 

l.OE+OO 

9.3E-01 

7.4E+02 

8.9E+02 

2.3E+03 

8.2E-02 

1.7E+OO 

8.1E+OO 

4.6E+02 

1.8E+02 

1.6E+02 

2.5E+02 

1.6E+02 

3.8E+01 

1.9E+01 

2.2E+02 

9.4E+01 

4.5E+02 

2.8E+02 

4.4E+02 

~ 
~ 
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TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-- -- -- --··-

ANALYTE UNITSb DETECTED ANALYZED MJNIMUM MEAN 

Cyanide mg/1 8 15 l.OE-02 2.9E-02 

Di-n-butyl f.lg/1 I 2 2.0E+OO 2.0E+OO 
phthalate 

Fluorine mg/1 18 18 4.0E-01 1.2E+OO 

Gross Alpha pCi/1 8 18 l.OE+OO 2.8E+01 

Gross Beta pCi/1 18 18 l.OE+OO 1.2E+01 

Gross Gamma pCi/1 8 19 2.0E+01 1.9E+02 

Hardness mg/1 18 18 5.5E+01 8.4E+01 

Iron f.lg/1 18 18 9.0E+01 6.5E+02 

Lead f.lg/1 13 21 2.0E+OO 4.7E+OO 

Lithium mg/1 3 3 4.3E-02 4.9E-02 

Magnesium mg/1 18 18 4.0E+OO S.OE+OO 

Manganese J.lg/1 17 18 7.0E+OO 1.1E+02 

Mercury f.lg/1 5 17 l.OE-01 1.4E-01 

Molybdenum f.lg/1 18 18 6.0E+01 3.7E+02 

Nickel J.lg/1 4 18 l.OE+01 3.7E+02 

Nitrate, as mg/1 18 18 4.0E-02 4.1E+OO 
Nitrogen 

pH 18 18 7.7E+OO 

Phosphate, as mg/1 18 18 2.6E-01 3.1E+OO 
Phosphorous 

Plutonium-238 pCi/1 11 21 2.0E-03 7.6E-03 

Plutonium-239, pCi/1 18 21 l.OE-03 1.1E-02 
Plutonium-240 

Potassium mg/1 15 15 3.0E+OO 1.1E+01 

Selenium f.lg/1 4 18 2.0E+OO 2.5E+OO 

Silica mg/1 21 21 2.4E+01 8.4E+01 

MAXIMUM 

l.IE-01 

2.0E+OO 

2.5E+OO 

2.IE+02 

3.1E+01 

4.8E+02 

1.4E+02 

2.6E+03 

1.9E+01 

5.9E-02 

7.3E+OO 

8.0E+02 

3.0E-01 

1.2E+03 

7.9E+02 

2.0E+01 

8.9E+OO 

1.6E+01 

2.IE-02 

4.4E-02 

1.4E+01 

3.1E+OO 

l.OE+02 

95% UCLC 

9.5E-02 

2.5E+OO 

1.8E+02 

2.6E+01 

5.7E+02 

1.3E+02 

1.8E+03 

1.5E+01 

6.7E-02 

6.5E+OO 

5.8E+02 

3.2E-01 

l.OE+03 

1.2E+03 

1.5E+01 

9.8E+OO 

2.0E-02 

3.4E-02 

1.6E+01 

3.7E+OO 

1.2E+02 
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TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Silver llgll 11 18 S.OE-01 1.9E+Ol 

Sodium mg/1 18 18 4.8E+Ol 8.4E+Ol 

Strontium llgll 18 18 7.1E+Ol 1.8E+02 

Strontium-90 pCi/1 11 13 6.0E-02 4.4E-01 

Sulfate mg/1 18 18 1.3E+Ol 6.8E+Ol 

Thallium llg/1 3 18 2.0E-Ol 2.0E-Ol 

Tin llgll 6 18 2.0E+Ol 7.6E+Ol 

Total Dissolved mg/1 18 18 2.2E+02 4.7E+02 
Solids 

Total Suspended mg/1 6 6 4.0E+OO 9.8E+OO 
Solids 

Tritium nCi/1 15 21 2.0E-04 3.9E-Ol 

Uranium llgll IS 19 3.0E-01 8.7E-Ol 

Vanadium llgll 18 18 8.1E+OO 2.7E+Ol 

Zinc llg/1 18 18 l.OE+01 7.4E+01 

Acetone llgll 1 2 4.9E+01 4.9E+Ol 

Aluminum llgll 3 3 6.0E+02 S.OE+03 

Americium-241 pCi/1 1 2 1.3E-02 1.3E-02 

Antimony llg/1 1 3 3.0E-01 3.0E-Ol 

Arsenic ~-tgll 2 3 2.0E+OO 3.0E+OO 

Barium llgll 2 2 4.0E+02 4.6E+02 

Beryllium llgll 1 3 l.OE+OO l.OE+OO 

Bicarbonate mg/1 3 3 4.8E+01 5.8E+Ol 

Boron llg/1 3 3 3.0E+Ol 5.6E+Ol 

Cadmium llgll 2 3 2.1E+OO 2.6E+OO 

Calcium mg/1 3 3 1.2E+Ol 1.4E+01 

Cesium-137 pCi/1 4 5 7.1E-01 5.7E+01 

MAXIMUM 

6.7E+Ol 

1.1E+02 

9.1E+02 

l.IE+OO 

1.1E+02 

2.0E-Ol 

2.4E+02 

7.6E+02 

2.2E+Ol 

l.IE+OO 

4.7E+OO 

9.0E+Ol 

2.1E+02 

4.9E+Ol 

1.2E+04 

1.3E-02 

3.0E-01 

4.0E+OO 

5.2E+02 

l.OE+OO 

6.6E+01 

9.0E+Ol 

3.0E+OO 

1.6E+Ol 

1.7E+02 

95% UCLC 

7.9E+Ol 

1.2E+02 

6.5E+02 

1.2E+OO 

1.3E+02 

2.0E-Ol 

2.6E+02 

7.2E+02 

2.4E+01 

l.IE+OO 

3.1E+OO 

7.7E+Ol 

1.8E+02 

1.7E+04 

5.8E+OO 

6.3E+02 

7.7E+Ol 

1.2E+02 

3.8E+OO 

1.9E+Ol 

2.2E+02 
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TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Chlorine mg/1 3 3 9.0E+OO 1.8E+Ol 

Fluorine mg/1 2 3 1.7E-OI 1.7E-OI 

Gross Alpha pCi/1 3 4 l.OE+OO 2.8E+OO 

Gross Beta pCi/1 4 4 4.0E+OO 6.9E+OO 

Gross Gamma pCi/1 3 5 2.4E+OI 9.5E+OI 

Hardness mg/1 3 3 4.8E+OI S.SE+Ol 

HMX (Octogen) ~gil I I 4.9E+OO 4.9E+OO 

Iron ~gil 3 3 4.0E+02 2.4E+03 

Lead ~gil 3 3 2.0E+OO 2.3E+OO 

Lithium mg/1 I I S.OE-03 S.OE-03 

Magnesium mg/1 3 3 4.5E+OO 4.8E+OO 

Manganese ~gil 3 3 I.4E+OI 2.3E+OI 

Nickel ~gil I 3 l.OE+OI l.OE+OI 

Nitrate, as mg/1 3 3 3.0E-02 4.1E+OO 
Nitrogen 

pH 3 3 6.8E+OO 

Phosphate, as mg/1 3 3 6.0E-02 1.6E-OI 
Phosphorous 

Plutonium-238 pCi/1 7 9 2.4E-03 l.SE-02 

Plutonium-239, pCi/1 4 9 l.OE-03 4.3E-03 
Plutonium-240 

Potassium mg/1 3 3 3.9E+OO 4.4E+OO 

RDX (Cyclonite) ~gil 1 1 7.6E-Ol 7.6E-OI 

Selenium ~gil I 3 4.8E+Ol 4.8E+OI 

Silica mg/1 3 3 3.0E+OI 3.4E+Ol 

Sodium mg/1 3 3 1.7E+Ol 1.8E+Ol 

Strontium ~gil 3 3 8.8E+Ol 9.9E+OI 

-

MAXIMUM 95% UCLC 

2.9E+OI 3.8E+OI 

1.7E-OI 1.7E-OI 

S.SE+OO 7.6E+OO 

9.0E+OO l.IE+OI 

1.9E+02 2.6E+02 

5.9E+OI 6.7E+OI 

4.9E+OO 

5.6E+03 8.1E+03 

3.0E+OO 3.5E+OO 

S.OE-03 

S.OE+OO 5.3E+OO 

2.9E+OI 4.0E+OI 

l.OE+OI 

9.6E+OO 1.4E+OI ~ c 
C' 

7.5E+OO [ 
2.2E-OI 3.3E-OI 

2.3E-02 3.0E-02 

7.3E-03 9.5E-03 

5.2E+OO 5.8E+OO 

7.6E-Ol 

4.8E+Ol 

3.8E+Ol 4.2E+Ol 

1.9E+Ol 2.1E+Ol 

1.2E+02 1.4E+02 
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TABLE C-3.-Surface Water Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Strontium-90 pCi/1 1 2 l.IE+OO l.IE+OO 

Sulfate mgll 3 3 6.0E+OO 6.6E+OO 

Tin ~gil 2 3 2.6E+01 2.8E+01 

Total Dissolved mgll 3 3 1.7E+02 1.8E+02 
Solids 

Total Suspended mgll 3 3 3.0E+OO 1.4E+01 
Solids 

Tritium nCi/1 4 5 3.0E-04 3.4E-01 

Uranium ~gil 4 4 l.OE-01 4.0E-01 

Vanadium ~gil 1 3 8.0E+OO 8.0E+OO 

Zinc ~gil 1 2 2.0E+01 2.0E+01 

8 Watershed includes both on-site and perimeter analyses as designated by the Environmental Surveillance Program. 

MAXIMUM 95% UCLC 

l.IE+OO 

7.0E+OO 7.8E+OO 

3.0E+01 3.4E+01 

1.9E+02 2.0E+02 

3.6E+01 5.2E+01 

S.OE-01 l.OE+OO 

6.2E-01 8.9E-01 

8.0E+OO 

2.0E+01 

b pCi/1 is picocuries of radioactive analyte per liter of sample, nCi/1 is nanocuries of radioactive analyte per liter of sample, Jlg/1 is micrograms of analyte per liter of sample, mg/1 is 
milligrams of analyte per liter of sample. 

c Upper confidence limit (UCL) not calculated when the number of detected analyses equals 1. 

l;: 
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LOCATIO~ ANALYfE 

On Site Aluminum 

Americium-241 

Antimony 

Arsenic 

Barium 

Beryllium 

Bis(2-ethylhexyl) 
phthalate 

Boron 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Di-n-butyl 
phthalate 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 
() 

Ju Mercury 
\0 

TABLE C-4.-Sediment Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996) 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mglkg 210 210 6.1E+02 5.5E+03 

pCi/g 207 224 l.OE-03 4.6E-01 

mg/kg 6 211 2.5E-01 3.6E+OO 

mg/kg 204 214 2.8E-01 1.4E+OO 

mg/kg 213 213 6.2E+OO 8.0E+01 

mglkg 164 211 2.0E-02 5.8E-01 

flg/kg 2 30 3.5E+02 3.5E+02 

mg/kg 95 210 l.IE+OO 8.9E+OO 

mg/kg 33 214 1.8E-01 6.0E-01 

mg/kg 21 21 1.8E+02 1.2E+03 

pCi/g 252 294 1.0E-02 1.9E+OO 

mg/kg 210 214 l.IE+OO 1.2E+01 

mglkg 201 210 5.2E-01 3.5E+OO 

mg/kg 159 211 6.7E-01 4.5E+OO 

flg/kg 21 30 3.8E+02 6.0E+02 

pCi/g 292 292 8.0E-Ol 5.6E+OO 

pCi/g 290 292 S.OE-01 4.8E+OO 

pCi/g 262 296 1.0E+OO 5.3E+OO 

mg/kg 211 211 2.4E+01 6.2E+03 

mg/kg 167 213 l.OE+OO 1.3E+Ol 

mg/kg 21 21 1.2E+OO 8.0E+OO 

mg/kg 21 21 1.2E+02 7.2E+02 

mg/kg 211 211 4.7E+01 2.4E+02 

mg/kg 50 196 l.OE-02 2.9E-02 

MAXIMUM 

3.2E+04 

1.2E+01 

8.0E+OO 

S.SE+OO 

5.5E+02 

2.9E+OO 

3.5E+02 

1.2E+02 

2.3E+OO 

4.6E+03 

1.1E+02 

1.2E+03 

1.2E+01 

3.3E+01 

l.OE+03 

5.4E+01 

8.9E+01 

1.1E+02 

2.7E+04 

1.4E+02 

S.IE+Ol 

2.5E+03 

6.6E+02 

2.0E-Ol 

95% UCLC 

l.SE+04 

3.8E+OO 

9.8E+OO 

3.4E+OO 

2.9E+02 

1.7E+OO 

3.5E+02 

3.9E+01 

l.SE+OO 

3.9E+03 

1.8E+01 

1.8E+02 

8.4E+OO 

1.2E+01 

9.9E+02 

1.9E+01 

1.9E+01 

2.2E+01 

l.SE+04 

3.8E+01 

2.9E+01 

2.2E+03 

S.OE+02 

8.7E-02 

~ c e
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LOCATIO~ ANALYTE 

On Site (cont.) Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

1 Perimeter Aluminum 

Americium-241 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

TABLE C-4.-Sediment Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 41 211 3.0E-01 1.9E+OO 

mg/kg 116 210 l.lE+OO 6.3E+OO 

pCi/g 265 295 2.0E-04 1.8E-01 

pCi/g 294 295 l.OE-03 4.4E-01 

mg/kg 20 21 1.3E+02 7.2E+02 

mg/kg 72 214 1.2E-01 3.7E-01 

mg/kg 16 214 3.5E-01 3.5E+OO 

mg/kg 21 21 3.1E+01 1.3E+02 

mg/kg 210 210 1.6E+OO 2.3E+01 

pCi/g 216 251 l.OE-01 4.2E-01 

mg/kg 20 211 4.0E-02 1.8E+OO 

mg/kg 45 210 2.4E+OO 2.2E+01 

nCilld 172 244 1.3E-02 3.6E+OO 

mg/kg 283 283 4.0E-01 2.0E+OO 

mg/kg 208 210 l.SE+OO 1.2E+01 

mg/kg 211 211 6.0E+OO 4.4E+01 

mg/kg 123 123 3.8E+02 4.8E+03 

pCi/g 115 124 l.OE-03 3.4E-02 

mg/kg 4 122 3.0E-02 2.2E-Ol 

mg/kg 111 128 2.1E-01 2.1E+OO 

mg/kg 128 128 4.9E+OO 6.6E+01 

mg/kg 101 123 8.0E-02 4.9E-01 

mg/kg 56 123 S.OE-01 4.5E+OO 

mg/kg 24 128 2.2E-01 7.6E-01 

mg/kg 8 8 3.1E+02 4.8E+03 

pCi/g Ill 149 2.0E-02 2.8E-01 

MAXIMUM 

1.4E+01 

1.6E+01 

6.8E+OO 

1.7E+01 

2.7E+03 

7.0E-01 

1.3E+01 

3.1E+02 

l.OE+03 

S.OE+OO 

1.8E+01 

8.6E+01 

9.4E+01 

4.8E+OO 

l.IE+02 

6.5E+02 

1.9E+04 

5.3E-01 

7.8E-01 

6.5E+01 

6.0E+02 

1.8E+OO 

3.3E+01 

1.8E+OO 

1.3E+04 

2.1E+OO 

95% UCLC 

6.4E+OO 

1.3E+01 

1.7E+OO 

3.7E+OO 

2.3E+03 

6.0E-01 

l.OE+01 

3.1E+02 

1.8E+02 

1.6E+OO 

l.OE+01 

7.3E+01 

2.8E+01 

3.8E+OO 

3.9E+01 

1.6E+02 

1.2E+04 

2.2E-01 

9.7E-01 

l.SE+01 

2.4E+02 

l.lE+OO 

1.6E+01 

1.6E+OO 

l.SE+04 

9.9E-01 

~ 
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LOCATIO~ ANALYTE 

Perimeter (cont.) Chromium 

Cobalt 

Copper 

Cyanide 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 
I Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

(') 
Tin 

L. Tritium ...... 

TABLE C-4.-Sediment Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-- -- - ---- -- ~----------------

UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

mglkg 127 127 5.8E-01 4.7E+OO 1.5E+01 

mglkg 119 123 6.0E-01 3.3E+OO 1.8E+01 

mglkg 110 123 5.0E-01 4.5E+OO 4.4E+01 

mg/kg 2 5" 7.5E-02 1.5E-01 2.3E-01 

pCi/g 146 146 4.1E-01 3.7E+OO 1.4E+01 

pCi/g 145 145 3.0E-01 2.9E+OO 2.8E+01 

pCi/g 138 149 l.OE+OO 4.5E+OO 1.5E+01 

mg/kg 123 123 5.3E+02 6.8E+03 2.2E+04 

mg/kg 109 128 l.OE+OO 9.9E+OO 3.3E+01 

mglkg 13 13 2.9E+OO l.IE+01 3.1E+01 

mg/kg 13 13 2.4E+02 1.3E+03 4.1E+03 

mg/kg 123 123 3.7E+01 2.4E+02 6.4E+02 

mg/kg 32 122 l.OE-02 3.0E-02 1.2E-01 

mg/kg 21 123 4.0E-01 1.3E+OO 2.5E+OO 

mg/kg 82 123 1.5E+OO 5.2E+OO 1.5E+01 

pCi/g 134 150 3.0E-04 6.7E-03 6.1E-02 

pCi/g 149 150 l.OE-03 4.0E-01 1.2E+01 

mg/kg 13 13 2.3E+02 9.7E+02 2.6E+03 

mg/kg 39 127 l.OE-01 2.2E+OO 6.8E+01 

mg/kg 13 128 1.2E+OO 6.6E+OO 2.7E+01 

mg/kg 8 8 7.3E+01 1.7E+02 3.6E+02 

mg/kg 121 122 1.4E+OO 1.2E+01 9.7E+01 

pCi/g 110 140 l.OE-01 2.8E-01 2.9E+OO 

mg/kg 23 122 5.0E-02 8.8E-Ol 6.4E+OO 

mg/kg 43 122 3.4E+OO l.IE+Ol 3.5E+01 

nCilld 95 131 4.7E-02 6.8E-Ol 3.6E+OO 

95% UCLC 

l.OE+01 

8.0E+OO 

1.6E+01 

3.7E-01 

8.6E+OO 

8.5E+OO 

l.IE+01 

1.5E+04 

2.3E+01 

2.7E+01 

3.7E+03 

5.0E+02 

6.7E-02 

2.5E+OO 

1.1E+01 

2.7E-02 

3.7E+OO 

2.5E+03 

2.4E+Ol 

2.1E+01 

3.9E+02 

3.7E+01 

9.3E-01 

4.3E+OO 

2.3E+01 

1.9E+OO 

~ 
0 c
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LOCATIO~ ANALYTE 

Perimeter (cont.) Uranium 

Vanadium 

Zinc 

Regional Acetone 

Aluminum 

Americium-241 

Arsenic 

Barium 

Beryllium 

Boron 

Butyl benzyl 
phthalate 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 
I Manganese 

Mercury 

TABLE C-4.-Sediment Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mglkg 132 132 3.2E-01 2.1E+OO 

mglkg 121 122 2.0E+OO l.OE+01 

mg/kg 122 122 5.5E+OO 3.8E+01 

J.l.g/kg 1 1 2.6E+01 2.6E+01 

mg/kg 45 46 6.8E+02 4.9E+03 

pCi/g 43 44 l.OE-03 l.6E-02 

mglkg 49 52 4.1E-01 2.2E+OO 

mglkg 51 52 1.1E+01 1.8E+02 

mglkg 35 46 1.0E-01 4.4E-Ol 

mglkg 22 46 l.OE+OO l.OE+01 

J.l.g/kg 1 3 1.7E+03 1.7E+03 

mglkg 16 52 2.9E-01 8.4E-01 

mg/kg 8 9 1.6E+03 6.8E+03 

pCi/g 51 63 l.OE-02 2.5E-01 

mg/kg 51 52 5.5E-01 7.1E+OO 

mglkg 44 46 6.2E-01 4.2E+OO 

mg/kg 37 46 1.2E+OO 5.1E+OO 

pCi/g 61 61 S.OE-01 3.6E+OO 

pCi/g 61 61 3.0E-01 2.7E+OO 

pCi/g 55 63 1.3E+OO 3.2E+OO 

mg/kg 44 46 3.8E+02 7.2E+03 

mglkg 29 52 l.OE-01 6.4E+OO 

mg/kg 4 4 1.2E+OO 4.4E+OO 

mglkg 4 4 3.3E+02 9.4E+02 

mglkg 46 46 2.6E-Ol 1.8E+02 

mglkg 20 52 2.0E-02 3.2E-02 

MAXIMUM 

5.9E+OO 

4.3E+01 

3.3E+02 

2.6E+01 

1.3E+04 

1.6E-Ol 

5.3E+OO 

6.4E+02 

7.7E-01 

l.OE+02 

1.7E+03 

1.7E+OO 

1.6E+04 

7.7E+OO 

2.6E+01 

1.3E+01 

1.2E+01 

1.5E+01 

6.0E+OO 

1.1E+01 

1.9E+04 

3.2E+01 

1.1E+01 

2.5E+03 

3.9E+02 

9.7E-02 

95% UCLC 

4.2E+OO 

2.4E+01 

1.1E+02 

1.1E+04 

9.3E-02 

4.5E+OO 

5.3E+02 

8.1E-Ol 

5.4E+01 

1.7E+OO 

1.8E+04 

2.4E+OO 

1.6E+01 

8.9E+OO 

l.OE+01 

8.6E+OO 

5.0E+OO 

7.0E+OO 

1.6E+04 

1.8E+01 

1.3E+01 

3.0E+03 

3.7E+02 

6.8E-02 
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LOCATIO~ ANALYTE 

Regional (cont.) Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

TABLE C-4.-Sediment Detection Statistics by Location and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 6 46 1.3E+OO 2.4E+OO 

mg/kg 31 46 2.0E+OO 7.4E+OO 

pCi/g 53 59 2.0E-04 3.8E-03 

pCi/g 59 59 l.OE-03 4.2E-03 

mg/kg 4 4 1.3E+02 4.0E+02 

mg/kg 18 52 l.OE-01 5.3E-01 

mg/kg 6 52 l.OE+OO 3.0E+OO 

mg/kg 4 4 3.8E+01 8.5E+01 

mglkg 45 46 3.4E+OO 5.1E+01 

pCi/g 37 55 l.OE-01 6.4E-01 

mg/kg 6 46 5.0E-02 7.8E-02 

mg/kg 12 46 8.0E+OO 1.3E+Ol 

nCi/ld 30 58 2.1E-02 2.1E-01 

mg/kg 61 61 6.1E-01 2.2E+OO 

mg/kg 45 46 1.5E+OO 1.6E+01 

mglkg 44 45 6.1E+OO 2.2E+01 

a On-site, perimeter, and regional locations are in accordance with the Environmental Surveillance Program. 

MAXIMUM 95% UCLC 

3.9E+OO 4.5E+OO 

2.2E+01 1.5E+01 

1.3E-02 l.OE-02 

2.4E-02 1.1E-02 

1.1E+03 1.3E+03 

2.7E+OO 1.9E+OO 

5.0E+OO 5.5E+OO 

1.8E+02 2.1E+02 

2.2E+02 1.3E+02 

1.1E+01 4.2E+OO 

l.OE-01 l.lE-01 

2.1E+01 2.1E+01 

6.0E-01 4.5E-01 

1.4E+01 5.7E+OO 

4.8E+01 3.5E+Ol 

5.3E+01 4.3E+01 

b pCi/g is picocuries of radioactive analyte per gmm of sample, nCi/1 is nanocuries of radioactive analyte per liter of sample, Jtg/kg is micrograms of analyte per kilogram of sample, 
mg/kg is milligrams of analyte per kilogram of sample. 

c Upper confidence limit (UCL) not calculated when the number of detected analyses equals 1. 
d Tritium is reported as nanocuries of tritium per liter of water because tritium in sediments exists as tritiated water. The water is distilled, and the tritium content of the water is 

measured. 
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WATERSHED8 ANALYTE 

Ancho Aluminum 

Americium-241 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Di-n-butyl 
phthalate 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996) 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mglkg 60 60 8.4E+02 9.0E+03 

pCi/g 49 61 l.OE-03 3.4E-02 

mglkg 3 60 3.0E+OO 5.0E+OO 

mglkg 59 61 2.8E-01 2.3E+OO 

mglkg 61 61 6.2E+OO 1.7E+02 

mglkg 37 60 l.lE-01 1.3E+OO 

mg/kg 31 60 1.5E+OO 1.1E+01 

mg/kg 8 61 3.6E-01 8.2E-01 

mg/kg 1 1 3.4E+03 3.4E+03 

pCi/g 80 87 4.0E-02 2.7E-01 

mg/kg 59 61 1.3E+OO 3.1E+01 

mglkg 55 60 1.3E+OO 5.6E+OO 

mglkg 45 60 1.5E+OO 5.4E+OO 

Jlglkg 1 1 6.5E+02 6.5E+02 

pCi/g 86 86 l.OE+OO 5.4E+OO 

pCi/g 86 86 l.OE+OO 4.7E+OO 

pCi/g 72 88 l.OE+OO 3.2E+OO 

mglkg 60 60 6.0E+02 8.3E+03 

mglkg 47 61 l.OE+OO 1.5E+01 

mglkg 1 1 1.2E+01 1.2E+01 

mg/kg 1 1 2.2E+03 2.2E+03 

mg/kg 60 60 4.7E+Ol 3.3E+02 

mg/kg 20 61 l.OE-02 2.1E-02 

mg/kg 4 60 6.0E-01 1.9E+OO 

mg/kg 49 60 3.2E+OO 8.1E+OO 

MAXIMUM 

3.2E+04 

4.2E-Ol 

8.0E+OO 

5.SE+OO 

5.5E+02 

2.9E+OO 

6.3E+Ol 

2.3E+OO 

3.4E+03 

l.OE+OO 

1.2E+03 

1.2E+01 

1.2E+01 

6.5E+02 

1.7E+01 

l.OE+01 

l.OE+01 

2.7E+04 

3.4E+01 

1.2E+01 

2.2E+03 

6.6E+02 

5.0E-02 

2.8E+OO 

1.6E+Ol 

95% ucv: 

2.2E+04 

2.2E-01 

l.OE+01 

4.7E+OO 

4.7E+02 

3.0E+OO 

3.8E+01 

2.3E+OO 

6.5E-01 

3.4E+02 

1.1E+Ol 

l.OE+Ol 

l.lE+Ol 

8.7E+OO 

7.1E+OO 

1.9E+04 

3.1E+01 

6.2E+02 

4.1E-02 

3.8E+OO 

1.4E+01 

s: 
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WATERSHED8 ANALYTE 

Ancho (cont.) Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

Bayo Aluminum 

Americium-241 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Cesium-137 

Chromium 

Cobalt 

i 
Copper 

VI 

TABLE C-5.-Sediment Detection Statistics by Watershed andAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-~~~ --~ 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

pCi/g 67 88 6.0E-04 6.8E-03 

pCi/g 88 88 l.OE-03 7.4E-02 

mg/kg 1 I 2.0E+03 2.0E+03 

mglkg 32 61 1.2E-Ol 3.5E-01 

mg/kg 2 61 1.7E+OO 2.6E+OO 

mg/kg 1 I 2.5E+02 2.5E+02 

mg/kg 60 60 3.1E+OO 5.7E+01 

pCi/g 57 63 l.OE-01 4.1E-01 

mg/kg 4 60 2.0E-01 1.4E+OO 

mg/kg 14 60 7.0E+OO 5.2E+01 

nCilld 54 83 1.5E-02 5.9E-Ol 

mg/kg 76 76 4.5E-01 2.2E+OO 

mg/kg 60 60 2.6E+OO 2.4E+01 

mg/kg 60 60 6.0E+OO 6.2E+01 

mg/kg 4 4 1.5E+03 2.8E+03 

pCi/g 5 5 2.0E-03 2.3E-02 

mg/kg 3 4 4.0E-01 5.1E-01 

mg/kg 4 4 2.2E+01 4.5E+01 

mg/kg 2 4 1.6E-01 2.7E-01 

mg/kg I 4 2.9E+OO 2.9E+OO 

mg/kg I 4 3.9E-Ol 3.9E-01 

pCi/g I 6 7.0E-02 7.0E-02 

mg/kg 4 4 2.8E+OO 4.2E+OO 

mg/kg 4 4 l.lE+OO 2.4E+OO 

mg/kg 4 4 1.8E+OO 3.5E+OO 

MAXIMUM 95% UCLC 

4.8E-02 2.5E-02 

1.7E+OO 6.3E-Ol 

2.0E+03 

5.5E-01 6.0E-Ol 

3.5E+OO 5.2E+OO 

2.5E+02 

l.OE+03 3.3E+02 

2.5E+OO 1.2E+OO 

5.0E+OO 6.2E+OO 

8.6E+Ol l.IE+02 

4.5E+OO 2.3E+OO 

4.8E+OO 4.2E+OO 

l.IE+02 6.4E+01 ~ 
6.5E+02 2.5E+02 

5.9E+03 7.0E+03 

c 
0' 

i 
l.IE-01 1.2E-Ol 

7.3E-01 8.9E-01 

8.7E+Ol 1.0E+02 

3.8E-01 5.8E-Ol 

2.9E+OO 

3.9E-01 

7.0E-02 

6.6E+OO 7.5E+OO 

4.3E+OO 5.1E+OO 

5.5E+OO 6.6E+OO 
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WATERSHED8 ANALYTE 

Bayo (cont.) Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Manganese 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Strontium 

Strontium-90 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

Canada del Buey Aluminum 

Americium-241 

Arsenic 

I Barium 
I Beryllium 
I 

Bis(2-ethylhexyl) 
I phthalate 
I 

Boron 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

pCi/g 6 6 l.OE+OO 1.7E+OO 

pCi/g 6 6 9.0E-Ol 1.5E+OO 

pCi/g 6 6 l.OE+OO 3.0E+OO 

mg/kg 4 4 1.4E+03 3.4E+03 

mglkg 1 4 8.0E+OO 8.0E+OO 

mglkg 4 4 9.8E+01 1.2E+02 

mglkg 1 4 1.4E+OO 1.4E+OO 

mglkg 3 4 2.0E+OO 5.2E+OO 

pCi/g 5 6 2.0E-03 7.0E-03 

pCi/g 6 6 2.0E-03 4.2E-03 

mglkg 4 4 4.9E+OO 1.4E+01 

pCi/g 5 6 l.OE-01 2.4E-01 

mglkg 1 4 1.3E+01 1.3E+Ol 

nCilld 3 3 3.0E-01 4.6E-01 

mglkg 6 6 9.3E-01 2.0E+OO 

mglkg 4 4 5.6E+OO 9.6E+OO 

mglkg 4 4 1.1E+01 1.4E+01 

mglkg 13 13 1.8E+03 5.0E+03 

pCi/g 15 16 2.0E-03 2.6E-02 

mglkg 13 13 3.0E-Ol 9.SE-01 

mglkg 13 13 1.7E+Ol 4.0E+01 

mg/kg 9 13 l.lE-01 5.5E-Ol 

Jlglkg 2 9 3.5E+02 3.5E+02 

mg/kg 8 13 1.3E+OO 2.5E+OO 

MAXIMUM 

2.0E+OO 

2.0E+OO 

7.0E+OO 

5.5E+03 

8.0E+OO 

1.7E+02 

1.4E+OO 

9.8E+OO 

l.lE-02 

7.0E-03 

3.9E+Ol 

S.OE-01 

1.3E+Ol 

7.0E-01 

2.8E+OO 

1.5E+01 

2.2E+Ol 

2.1E+04 

1.5E-Ol 

3.0E+OO 

8.3E+01 

1.4E+OO 

3.5E+02 

5.4E+OO 

95% UCL': 

2.7E+OO 

2.6E+OO 

7.1E+OO 

6.7E+03 

1.9E+02 

1.3E+Ol 

1.5E-02 

8.0E-03 

4.7E+Ol 

S.?E-01 

8.8E-Ol 

3.5E+OO 

1.9E+Ol 

2.5E+01 

1.5E+04 

9.8E-02 

2.3E+OO 

8.0E+Ol 

1.4E+OO 

3.5E+02 

S.lE+OO 

~ 
~ 

~ 
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WATERSHEDa ANALYTE 

Canada del Buey Cadmium 
(cont.) Cesium-137 

Chromium 

Cobalt 

Copper 

Di-n-butyl 
phthalate 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Selenium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

() 

J,. 
-..] 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 4 13 2.0E-Ol 4.8E-Ol 

pCi/g 20 24 4.0E-02 2.1E-Ol 

mg/kg 13 13 1.4E+OO 4.0E+OO 

mg/kg 13 13 5.2E-Ol 2.7E+OO 

mg/kg 8 13 6.7E-Ol 2.4E+OO 

Jlglkg 6 9 4.6E+02 7.1E+02 

pCi/g 24 24 1.9E+OO 4.2E+OO 

pCi/g 23 24 1.4E+OO 2.8E+OO 

pCi/g 21 24 l.OE+OO 5.7E+OO 

mg/kg 13 13 2.4E+Ol 5.2E+03 

mg/kg 11 13 3.4E+OO 6.9E+OO 

mg/kg 13 13 8.0E+Ol 1.9E+02 

mg/kg 1 13 2.0E-02 2.0E-02 

mg/kg 8 13 l.lE+OO 4.7E+OO 

pCi/g 24 24 l.OE-03 5.7E-02 

pCi/g 24 24 2.0E-03 6.7E-02 

mg/kg 3 13 3.0E-Ol 4.0E-Ol 

mg/kg 13 13 3.2E+OO 7.7E+OO 

pCi/g 12 18 l.OE-01 2.2E-Ol 

mg/kg 1 13 2.0E-01 2.0E-Ol 

mg/kg 1 13 8.0E+OO 8.0E+OO 

nCilld 17 19 2.0E-Ol 1.4E+OO 

----

MAXIMUM 

l.lE+OO 

6.0E-Ol 

1.3E+Ol 

4.9E+OO 

5.2E+OO 

l.OE+03 

l.OE+Ol 

7.0E+OO 

2.1E+Ol 

l.SE+04 

9.2E+OO 

3.1E+02 

2.0E-02 

l.OE+Ol 

2.4E-Ol 

2.3E-Ol 

S.OE-01 

2.0E+Ol 

4.0E-01 

2.0E-Ol 

8.0E+OO 

3.7E+OO 

-- ---

95% UCLC 

1.3E+OO 

S.OE-01 

l.OE+Ol 

5.6E+OO 

S.SE+OO 

1.2E+03 

7.9E+OO 

5.4E+OO 

1.6E+Ol 

1.3E+04 

l.OE+Ol 

3.4E+02 

l.OE+Ol 

2.0E-Ol 

2.1E-Ol 

6.0E-Ol 

1.8E+Ol 

4.6E-01 

3.9E+OO 

~ c 
C' 
~ 

[ 



~ 
WATERSHED8 ANALYTE 

Canada del Buey Uraniwn 
(cont.) Vanadium 

Zinc 

Chaquehui Aluminum 

Americium -241 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

TABLE C-5.--Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

- ----- ----~------------ ---------- ---~ -------~ -~ 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 24 24 4.0E-01 2.0E+OO 

mg/kg 13 13 1.8E+OO 8.2E+OO 

mg/kg 13 13 1.1E+01 2.8E+01 

mg/kg 4 4 3.1E+03 6.3E+03 

pCi/g 3 3 3.0E-03 5.3E-03 

mg/kg 4 5 7.0E-01 1.6E+OO 

mg/kg 5 5 5.5E+01 1.5E+02 

mg/kg 4 4 3.1E-01 5.3E-01 

mg/kg 2 4 3.0E+OO 3.7E+OO 

mg/kg 1 5 1.3E+OO 1.3E+OO 

mg/kg 1 1 4.6E+03 4.6E+03 

pCi/g 5 5 l.OE-01 2.8E-01 

mg/kg 5 5 3.1E+OO 5.8E+OO 

mglkg 4 4 2.6E+OO 4.0E+OO 

mg/kg 4 4 4.9E+OO 7.7E+OO 

pCi/g 5 5 3.0E+OO 4.2E+OO 

pCi/g 5 5 2.0E+OO 3.4E+OO 

pCi/g 5 5 2.6E+OO 3.2E+OO 

mglkg 4 4 6.0E+03 l.OE+04 

mg/kg 4 5 3.8E+OO 7.7E+OO 

mg/kg 1 1 1.4E+01 1.4E+01 

mg/kg 1 1 2.4E+03 2.4E+03 

mglkg 4 4 1.3E+02 2.6E+02 

mg/kg 2 5 3.0E-02 4.0E-02 

mg/kg 2 4 1.8E+OO 2.9E+OO 

-------

MAXIMUM 

4.4E+OO 

2.4E+01 

6.0E+01 

1.2E+04 

l.OE-02 

3.0E+OO 

3.2E+02 

8.9E-01 

4.4E+OO 

1.3E+OO 

4.6E+03 

6.1E-01 

9.1E+OO 

5.1E+OO 

1.3E+01 

9.0E+OO 

6.0E+OO 

4.3E+OO 

1.4E+04 

1.4E+01 

1.4E+01 

2.4E+03 

3.5E+02 

5.0E-02 

4.0E+OO 

---····--------

95% UCLC 

4.1E+OO 

2.0E+01 

5.5E+01 

1.4E+04 

1.3E-02 

3.9E+OO 

3.6E+02 

l.OE+OO 

5.7E+OO 

7.2E-01 

1.1E+01 

6.1E+OO 

1.5E+01 

9.6E+OO 

6.7E+OO 

4.5E+OO 

1.7E+04 

1.7E+01 

4.6E+02 

6.8E-02 

6.0E+OO 

~ 
~ 
~ 
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WATERSHED8 ANALYTE 

Chaquehui Nickel 
(cont.) Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

Frijoles Aluminum 

Americium -241 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

~ 
Chromium 

1.0 

TABLE C-5.--Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 4 4 3.8E+OO 7.0E+OO 

pCi/g 4 5 l.OE-03 7.0E-03 

pCi/g 5 5 4.0E-03 l.IE-02 

mg/kg I I 2.7E+03 2.7E+03 

mg/kg 2 5 3.8E-Ol 4.9E-Ol 

mg/kg I 5 1.8E+OO 1.8E+OO 

mg/kg I I 2.6E+02 2.6E+02 

mg/kg 4 4 l.OE+Ol 3.1E+Ol 

pCi/g 4 4 l.OE-01 3.8E-Ol 

mg/kg 2 4 7.0E-02 1.6E-Ol 

mg/kg I 4 9.6E+OO 9.6E+OO 

nCilld 3 5 3.0E-Ol l.IE+Ol 

mg/kg 5 5 1.4E+OO 2.2E+OO 

mg/kg 4 4 6.5E+OO 1.4E+Ol 

mg/kg 4 4 1.9E+Ol 3.4E+Ol 

mg/k:g 9 9 3.8E+02 5.8E+03 

pCi/g 7 9 3.0E-03 2.4E-02 

mg/kg 7 10 2.1E-Ol 1.5E+OO 

mg/k:g 10 10 4.9E+OO 7.0E+Ol 

mglk:g 8 9 l.OE-01 4.9E-01 

mg/k:g 3 9 8.6E-01 l.SE+OO 

mg/k:g 2 10 2.2E-01 3.8E-01 

mg/kg I I 1.3E+04 1.3E+04 

pCi/g 10 12 7.0E-02 2.0E-Ol 

mg/kg 10 10 5.8E-Ol 4.7E+OO 

----- ----

MAXIMUM 

l.lE+Ol 

l.SE-02 

2.8E-02 

2.7E+03 

6.0E-Ol 

1.8E+OO 

2.6E+02 

6.5E+Ol 

l.OE+OO 

2.5E-01 

9.6E+OO 

2.8E+Ol 

2.9E+OO 

2.0E+Ol 

4.7E+Ol 

1.5E+04 

1.4E-Ol 

4.0E+OO 

2.1E+02 

1.2E+OO 

1.9E+OO 

5.4E-01 

1.3E+04 

5.0E-Ol 

1.3E+Ol 

95% UCLC 

1.3E+Ol 

2.2E-02 

3.1E-02 

8.0E-Ol 

8.IE+Ol 

1.2E+OO 

4.1E-Ol 

4.1E+Ol 

3.4E+OO 

2.5E+Ol 

6.2E+Ol 

1.6E+04 

1.2E-Ol 

4.5E+OO 

2.2E+02 

1.3E+OO 

2.6E+OO 

8.3E-01 

4.8E-Ol 

1.3E+Ol 

~ c 
C' 
~ 
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WATERSHEDa ANALYTE 

Frijoles (cont.) Cobalt 

Copper 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Nickel 

Plutonium-23 8 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 9 9 7.3E-01 3.0E+OO 

mglkg 7 9 l.OE+OO 5.9E+OO 

pCi/g 11 11 4.1E-01 2.2E+OO 

pCi/g 11 11 l.OE+OO 1.8E+OO 

pCi/g 12 12 2.0E+OO 3.5E+OO 

mg/kg 9 9 8.2E+02 6.7E+03 

mglkg 8 10 3.0E+OO 9.5E+OO 

mg/kg 1 1 2.0E+01 2.0E+01 

mg/kg 1 1 4.1E+03 4.1E+03 

mg/kg 9 9 3.7E+01 2.7E+02 

mg/kg 3 10 2.0E-02 3.0E-02 

mg/kg 5 9 1.5E+OO 5.4E+OO 

pCi/g 9 12 4.0E-04 5.0E-03 

pCi/g 12 12 2.0E-03 6.0E-03 

mg/kg 1 1 2.6E+03 2.6E+03 

mg/kg 4 10 6.0E-01 7.8E-01 

mglkg 2 10 2.4E+OO 1.5E+Ol 

mg/kg 1 1 3.6E+02 3.6E+02 

mg/kg 9 9 1.4E+OO 1.9E+01 

pCi/g 8 10 l.OE-01 3.0E-01 

mg/kg 1 9 3.0E-01 3.0E-01 

mg/kg 3 9 3.6E+OO 5.6E+OO 

nCi/ld 5 11 l.OE-01 3.6E-01 

mg/kg 12 12 1.2E+OO 2.3E+OO 

MAXIMUM 

6.7E+OO 

1.4E+Ol 

4.0E+OO 

5.0E+OO 

7.0E+OO 

1.6E+04 

2.0E+01 

2.0E+01 

4.1E+03 

6.4E+02 

4.0E-02 

1.1E+01 

1.6E-02 

2.0E-02 

2.6E+03 

l.lE+OO 

2.7E+Ol 

3.6E+02 

6.3E+01 

1.3E+OO 

3.0E-01 

7.1E+OO 

9.6E-01 

4.6E+OO 

95o/o UCLc 

7.1E+OO 

1.5E+01 

4.4E+OO 

4.1E+OO 

6.6E+OO 

1.7E+04 

2.3E+01 

6.9E+02 

5.0E-02 

1.3E+01 

1.6E-02 

1.5E-02 

1.2E+OO 

4.9E+01 

6.1E+01 

l.lE+OO 

9.1E+OO 

l.OE+OO 

4.1E+OO 

t;: 
~ 

~ 
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WATERSHED8 ANALYTE 

Guaje Vanadium 

Zinc 

Aluminum 

Americium-241 

Arsenic 

Barium 

Beryllium 

Cadmium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Manganese 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

(') 

&. 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

---- - --- --------- -- -- --------------- -----------------------

UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 95% UCLC 

mg/kg 8 9 2.0E+OO l.IE+Ol 2.3E+Ol 2.7E+01 

mg/kg 9 9 S.SE+OO 3.5E+01 8.1E+01 8.5E+01 

mg/kg 4 4 1.7E+03 2.9E+03 5.5E+03 6.4E+03 

pCi/g 3 5 l.OE-03 l.?E-03 2.0E-03 2.8E-03 

mg/kg 4 4 4.0E-01 4.9E-01 6.0E-01 6.6E-01 

mg/kg 4 4 2.1E+Ol 3.5E+Ol 5.3E+01 6.8E+01 

mg/kg 2 4 l.?E-01 2.6E-01 3.4E-01 S.OE-01 

mg/kg 1 4 3.2E-01 3.2E-Ol 3.2E-01 

pCi/g 4 6 4.0E-02 7.5E-02 l.OE-01 1.4E-01 

mg/kg 4 4 2.7E+OO 6.1E+OO 1.2E+01 1.4E+01 

mg/kg 4 4 2.2E+OO 2.5E+OO 3.0E+OO 3.2E+OO 

mg/kg 3 4 2.4E+OO 4.3E+OO 7.3E+OO 9.6E+OO 

pCi/g 6 6 1.7E+OO 2.3E+OO 3.0E+OO 3.4E+OO 

pCi/g 6 6 l.OE+OO 1.7E+OO 3.0E+OO 3.2E+OO 

pCi/g 6 6 l.OE+OO 3.2E+OO 9.0E+OO 9.1E+OO 

mg/kg 4 4 6.2E+02 7.4E+03 1.7E+04 2.1E+04 

mg/kg 2 4 6.0E+OO 7.2E+OO 8.3E+OO l.OE+01 

mg/kg 4 4 8.8E+Ol 1.7E+02 3.2E+02 3.8E+02 

mg/kg 1 4 1.4E+OO 1.4E+OO 1.4E+OO 

mg/kg 3 4 3.1E+OO 5.9E+OO 9.1E+OO 1.2E+Ol 

pCi/g 6 6 l.OE-03 6.3E-03 l.SE-02 1.8E-02 

pCi/g 6 6 l.OE-03 3.5E-02 1.9E-Ol 1.9E-Ol 

~ c 
0' 
o· a. 
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WATERSHEDa ANALYTE 

Guaje (cont.) Selenium 

Silver 

Strontium 

Strontium-90 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

Los Alamos Aluminum 

Americium -241 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MlNIMUM MEAN 

mg/kg 1 4 5.0E-01 5.0E-01 

mg/kg 1 4 2.9E+OO 2.9E+OO 

mg/kg 4 4 5.7E+OO 1.2E+01 

pCi/g 6 6 l.OE-01 6.3E-Ol 

mg/kg 1 4 8.2E+OO 8.2E+OO 

nCi/ld 3 3 l.OE-01 4.3E-Ol 

mg/kg 6 6 1.5E+OO 2.0E+OO 

mg/kg 4 4 5.5E+OO 1.6E+Ol 

mg/kg 4 4 1.2E+01 3.2E+01 

mg/kg 59 59 6.1E+02 2.9E+03 

pCi/g 61 62 l.OE-03 l.IE-01 

mg/kg 53 59 3.2E-01 2.1E+OO 

mg/kg 59 59 7.2E+OO 3.3E+01 

mg/kg 47 59 l.lE-01 2.9E-01 

mg/kg 19 59 5.0E-01 8.3E+OO 

mg/kg 3 59 4.6E-01 6.0E-01 

mg/kg 8 8 1.8E+02 5.3E+02 

pCi/g 58 72 2.0E-02 9.2E-01 

mg/kg 57 58 l.IE+OO 3.4E+OO 

mg/kg 56 59 7.7E-01 2.7E+OO 

mg/kg 46 59 l.OE+OO 3.6E+OO 

pCi/g 73 73 8.0E-01 2.5E+OO 

pCi/g 71 72 5.0E-01 2.2E+OO 

pCi/g 63 73 l.OE+OO 4.1E+OO 

mg/kg 59 59 5.3E+02 4.2E+03 

mg/kg 48 59 2.0E+OO 1.1E+01 

MAXIMUM 

5.0E-01 

2.9E+OO 

2.5E+01 

2.9E+OO 

8.2E+OO 

l.OE+OO 

2.4E+OO 

3.3E+01 

7.5E+01 

7.1E+03 

4.9E-01 

6.5E+01 

2.6E+02 

5.7E-01 

3.7E+01 

8.0E-01 

l.OE+03 

4.0E+OO 

1.5E+01 

1.3E+01 

1.1E+01 

6.1E+OO 

6.0E+OO 

1.4E+01 

2.2E+04 

2.8E+01 

95% UCLC 

3.0E+01 

2.9E+OO 

1.4E+OO 

2.6E+OO 

4.0E+01 

9.0E+01 

6.5E+03 

3.6E-01 

2.0E+01 

l.OE+02 

5.5E-01 

3.2E+01 

9.6E-01 

1.1E+03 

2.8E+OO 

8.1E+OO 

6.8E+OO 

8.0E+OO 

4.9E+OO 

5.0E+OO 

l.IE+Ol 

1.1E+04 

2.2E+01 

s: 
~ 
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WATERSHED8 ANALYTE 

Los Alamos Lithium 
(cont.) Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
PI utonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

Mortandad Aluminum 

Americium-241 
I 

Antimony 

Arsenic 

('} 
Barium 

&. 
w Beryllium 

Boron 

TABLE C-5.--Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

------

UNITSb DETECTED ANALYZED MJNIMUM MEAN 

mg/kg 8 8 l.2E+OO 3.5E+OO 

mg/kg 8 8 l.2E+02 4.0E+02 

mg/kg 59 59 5.4E+Ol l.5E+02 

mg/kg 14 51 l.OE-02 3.5E-02 

mg/kg 13 59 3.3E-Ol 8.4E-Ol 

mg/kg 27 59 2.1E+OO 4.5E+OO 

pCi/g 69 72 3.0E-04 l.6E-02 

pCi/g 71 72 l.OE-03 1.5E-01 

mg/kg 7 8 l.3E+02 3.3E+02 

mg/kg 18 59 1.9E-Ol 4.2E+OO 

mg/kg 8 59 3.5E-01 7.5E+OO 

mg/kg 8 8 3.1E+Ol 8.1E+01 

mg/kg 59 59 l.8E+OO 7.8E+OO 

pCi/g 64 73 l.OE-01 3.3E-Ol 

mg/kg 2 59 l.OE-01 3.5E-Ol 

mg/kg 13 59 3.4E+OO 8.3E+OO 

nCilld 32 51 l.OE-01 7.9E-Ol 

mg/kg 71 71 7.7E-Ol 1.8E+OO 

mg/kg 58 59 1.6E+OO 6.6E+OO 

mg/kg 59 59 8.0E+OO 2.8E+Ol 

mg/kg 87 87 8.5E+02 5.5E+03 

pCi/g 83 86 l.OE-03 l.OE+OO 

mg/kg 5 86 3.0E-02 1.3E-01 

mg/kg 81 88 3.0E-01 l.5E+OO 

mg/kg 88 88 9.8E+OO 6.0E+Ol 

mg/kg 80 87 l.lE-01 5.3E-01 

mg/kg 47 87 l.OE+OO 7.3E+OO 

MAXIMUM 95% UCLC 

5.4E+OO 6.2E+OO 

7.2E+02 8.2E+02 

4.0E+02 2.9E+02 

1.2E-Ol l.OE-01 

1.8E+OO l.9E+OO 

1.5E+Ol l.IE+Ol 

6.4E-02 4.7E-02 

1.3E+OO 4.9E-Ol 

5.5E+02 6.1E+02 

6.8E+Ol 3.6E+Ol 

1.5E+Ol 1.7E+OI 

1.3E+02 l.7E+02 

4.1E+Ol 2.1E+Ol 
~ 

4.0E+OO l.3E+OO 0 c-
6.0E-Ol I.IE+OO l 
1.3E+Ol 1.4E+Ol 

5.4E+OO 2.7E+OO 

4.4E+OO 3.4E+OO 

4.2E+Ol 1.8E+Ol 

9.3E+Ol 5.7E+Ol 

1.9E+04 1.3E+04 

1.2E+01 6.1E+OO 

3.0E-01 4.0E-01 

4.6E+OO 3.2E+OO 

5.2E+02 1.8E+02 

1.8E+OO 1.2E+OO 

1.2E+02 4.2E+01 



~ 
WATERSHED8 ANALYTE 

Mortandad Cadmium 
(cont.) Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Cyanide 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

I 
Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

P1utonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mglkg 15 88 1.8E-01 7.4E-01 

mglkg 8 8 2.9E+02 l.SE+03 

pCi/g 85 101 3.0E-02 4.7E+OO 

mglkg 88 88\ 8.1E-01 4.2E+OO 

mglkg 86 87 5.9E-01 3.2E+OO 

mglkg 72 87 S.OE-01 5.4E+OO 

mg/kg 2 5 7.5E-02 l.SE-01 

pCi/g 98 98 l.OE+OO 8.6E+OO 

pCi/g 98 98 l.OE+OO 8.0E+OO 

pCi/g 95 101 l.OE+OO 9.2E+OO 

mglkg 87 87 S.OE+02 6.6E+03 

mglkg 69 88 l.OE+OO l.lE+01 

mglkg 13 13 2.6E+OO 7.8E+OO 

mglkg 13 13 1.8E+02 7.2E+02 

mglkg 87 87 7.9E+01 2.7E+02 

mglkg 19 81 l.OE-02 2.9E-02 

mglkg 23 87 4.5E-01 1.4E+OO 

mglkg so 87 1.6E+OO 5.4E+OO 

pCi/g 96 102 3.0E-04 4.6E-01 

pCi/g 101 102 l.OE-03 l.OE+OO 

mglkg 13 13 l.SE+02 6.9E+02 

mglkg 25 87 2.0E-Ol 3.9E-01 

mglkg 3 88 5.3E-01 l.lE+OO 

mglkg 8 8 4.2E+01 9.0E+01 

mg/kg 85 86 1.6E+OO 1.1E+01 

MAXIMUM 

1.7E+OO 

5.7E+03 

l.lE+02 

l.lE+01 

l.8E+Ol 

4.4E+Ol 

2.3E-01 

5.4E+01 

8.9E+01 

1.1E+02 

1.8E+04 

2.6E+01 

1.3E+01 

2.9E+03 

6.4E+02 

S.OE-02 

2.6E+OO 

1.3E+01 

6.8E+OO 

1.7E+01 

2.2E+03 

7.3E-01 

1.9E+OO 

2.6E+02 

3.6E+01 

95% UCLC 

l.SE+OO 

5.3E+03 

3.2E+01 

8.9E+OO 

8.1E+OO 

1.9E+01 

3.7E-01 

2.9E+01 

3.1E+01 

3.SE+01 

1.4E+04 

2.0E+01 

1.6E+01 

2.2E+03 

5.2E+02 

4.9E-02 

2.8E+OO 

9.8E+OO 

2.9E+OO 

6.4E+OO 

1.8E+03 

6.6E-01 

2.SE+OO 

2.4E+02 

2.6E+01 

~ 
~ 
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~ 
~ 



WATERSHED8 ANALYTE 

Mortandad Strontium-90 
(cont.) Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

Pajarito Aluminum 

Americium-241 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Di-n-butyl 
phthalate 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

() 
Lead 

&. 
Vl 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

------------------- - ----

UNITSb DETECTED ANALYZED MINIMUM MEAN 

pCi/g 87 99 l.OE-01 4.5E-Ol 

mg/kg 21 86 5.0E-02 4.9E-01 

mg/kg 32 86 4.0E+OO 1.2E+Ol 

nCilld 68 90 l.OE-01 6.4E+OO 

mg/kg 88 88 3.2E-Ol 2.2E+OO 

mg/kg 85 86 1.5E+OO 8.8E+OO 

mglkg 86 86 9.3E+OO 4.3E+Ol 

mglkg 30 30 l.OE+03 5.0E+03 

pCi/g 36 37 l.OE-03 9.5E-03 

mglkg 29 31 3.2E-Ol 1.2E+OO 

mg/kg 31 31 l.IE+Ol 6.3E+Ol 

mglkg 26 30 l.IE-01 3.6E-01 

mglkg 19 30 1.4E+OO 4.0E+OO 

mg/kg 7 31 2.0E-Ol 5.8E-Ol 

mg/kg I 1 5.6E+02 5.6E+02 

pCi/g 44 52 3.0E-02 2.2E-Ol 

mg/kg 30 31 1.6E+OO 5.1E+OO 

mg/kg 29 30 6.5E-01 3.1E+OO 

mg/kg 25 30 9.5E-01 3.0E+OO 

JJ.glkg 12 18 3.9E+02 5.7E+02 

pCi/g 52 52 l.OE+OO 4.5E+OO 

pCi/g 52 52 7.0E-Ol 3.0E+OO 

pCi/g 49 52 l.OE+OO 3.7E+OO 

mg/kg 30 30 2.0E+03 7.3E+03 

mg/kg 25 31 1.2E+OO 1.7E+01 

MAXIMUM 

3.9E+OO 

5.0E+OO 

3.5E+Ol 

9.4E+Ol 

5.4E+OO 

2.4E+Ol 

3.3E+02 

1.5E+04 

4.9E-02 

3.0E+OO 

5.3E+02 

7.4E-Ol 

2.2E+Ol 

1.8E+OO 

5.6E+02 

1.2E+OO 

1.4E+01 

1.1E+01 

1.2E+01 

8.7E+02 

1.3E+Ol 

7.0E+OO 

1.3E+Ol 

1.6E+04 

1.4E+02 

95% UCLC 

1.7E+OO 

2.8E+OO 

2.5E+Ol 

4.3E+Ol 

4.4E+OO 

1.9E+01 

1.2E+02 

l.IE+04 

3.2E-02 

2.3E+OO 

2.5E+02 

7.4E-Ol 

1.3E+Ol 

1.7E+OO 

6.1E-Ol 

l.OE+01 

7.5E+OO 

7.7E+OO 

9.1E+02 

8.9E+OO 

5.9E+OO 

8.6E+OO 

1.4E+04 

7.1E+Ol 

~ c o-
o· 
~ 
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WATERSHED8 ANALYTE 

Pajarito (cont.) Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Sodium 

Strontium 

Strontium-90 

Thallium 

! 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

Potrillo Aluminum 

Americium-241 

Arsenic 

Barium 

Beryllium 

Boron 

TABLE C-5.--Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 1 1 3.0E+OO 3.0E+OO 

mg/kg 1 1 3.9E+02 3.9E+02 

mg/kg 30 30 4.6E+01 2.3E+02 

mg/kg 6 31 l.OE-02 2.3E-02 

mg/kg 5 30 5.0E-01 2.4E+OO 

mg/kg 15 30 3.0E+OO 4.8E+OO 

pCi/g 50 52 l.OE-03 7.6E-03 

pCi/g 52 52 l.OE-03 2.9E-02 

mg/kg 1 1 2.7E+02 2.7E+02 

mg/kg 9 31 l.OE-01 3.2E-01 

mg/kg 1 1 8.0E+01 8.0E+01 

mg/kg 30 30 2.2E+OO 9.4E+OO 

pCi/g 30 39 l.OE-01 2.2E-01 

mg/kg 3 30 2.0E-01 3.7E-01 

mg/kg 2 30 6.0E+OO 9.0E+OO 

nCilld 42 49 7.5E-02 1.9E+OO 

mglkg 52 52 6.0E-01 1.9E+OO 

mg/kg 30 30 1.8E+OO 9.9E+OO 

mg/kg 30 30 9.2E+OO 5.2E+Ol 

mg/kg 2 2 5.0E+03 6.1E+03 

pCi/g 3 3 2.0E-03 4.3E-03 

mg/kg 2 2 1.6E+OO 1.7E+OO 

mg/kg 2 2 6.7E+01 7.0E+01 

mg/kg 2 2 2.7E-01 5.2E-Ol 

mg/kg 1 2 2.8E+OO 2.8E+OO 

MAXIMUM 

3.0E+OO 

3.9E+02 

6.2E+02 

4.0E-02 

5.5E+OO 

9.9E+OO 

3.6E-02 

2.3E-01 

2.7E+02 

5.0E-01 

8.0E+01 

3.1E+01 

9.0E-01 

6.5E-01 

1.2E+01 

6.6E+OO 

4.5E+OO 

2.5E+Ol 

3.9E+02 

7.3E+03 

?.OE-03 

1.7E+OO 

7.3E+Ol 

7.6E-01 

2.8E+OO 

95% UCLC 

4.7E+02 

4.4E-02 

6.1E+OO 

8.7E+OO 

2.2E-02 

1.2E-01 

6.3E-01 

2.1E+01 

5.4E-Ol 

8.6E-Ol 

1.7E+Ol 

6.0E+OO 

3.8E+OO 

2.0E+01 

1.9E+02 

9.3E+03 

9.4E-03 

1.8E+OO 

7.7E+01 

1.2E+OO 

&;: 
~ 
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WATERSHED8 ANALYTE 

Potrillo (cont.) Cadmium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-23 9, 
Plutonium-240 

Selenium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

(j 
Zinc 

&. 
-....) 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 1 2 5.4E-01 5.4E-Ol 

pCi/g 3 3 l.OE-01 2.1E-Ol 

mg/kg 2 2 3.1E+OO 4.7E+OO 

mg/kg 2 2 2.0E+OO 2.5E+OO 

mg/kg 2 2 3.2E+OO 4.2E+OO 

pCi/g 3 3 4.0E+OO 4.4E+OO 

pCi/g 3 3 3.5E+OO 3.8E+OO 

pCi/g 3 3 3.0E+OO 4.6E+OO 

mg/kg 2 2 5.9E+03 6.7E+03 

mg/kg 2 2 5.7E+OO 7.6E+OO 

mg/kg 2 2 2.0E+02 2.1E+02 

mg/kg 1 2 2.0E-02 2.0E-02 

mg/kg 1 2 l.IE+OO l.IE+OO 

mg/kg 2 2 4.0E+OO 5.3E+OO 

pCi/g 3 3 l.OE-03 1.2E-02 

pCi/g 3 3 S.OE-03 8.7E-03 

mg/kg 1 2 7.0E-Ol 7.0E-Ol 

mg/kg 2 2 l.OE+Ol l.IE+Ol 

pCi/g 3 3 2.0E-Ol 3.0E-01 

mg/kg 2 2 3.0E-Ol 4.5E-Ol 

mg/kg 1 2 2.4E+OO 2.4E+OO 

nCi/ld 2 3 1.3E-02 6.6E-01 

mg/kg 3 3 1.8E+OO 2.5E+OO 

mg/kg 2 2 6.3E+OO 8.2E+OO 

mg/kg 2 2 2.4E+Ol 2.9E+Ol 

MAXIMUM 

5.4E-Ol 

4.0E-Ol 

6.3E+OO 

2.9E+OO 

5.2E+OO 

4.8E+OO 

4.0E+OO 

6.0E+OO 

7.6E+03 

9.4E+OO 

2.3E+02 

2.0E-02 

l.IE+OO 

6.5E+OO 

2.9E-02 

l.IE-02 

7.0E-Ol 

1.2E+Ol 

4.0E-Ol 

6.0E-Ol 

2.4E+OO 

1.3E+OO 

3.2E+OO 

l.OE+Ol 

3.5E+Ol 

95% ucv: 

5.4E-Ol 

9.2E+OO 

3.7E+OO 

7.0E+OO 

5.2E+OO 

4.3E+OO 

7.6E+OO 

9.1E+03 

1.3E+Ol 

2.5E+02 

8.8E+OO 

4.2E-02 

l.SE-02 

1.4E+Ol 

S.OE-01 

8.7E-Ol 

2.5E+OO 

3.8E+OO 

1.4E+Ol 

4.4E+Ol 

~ 
0 
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ANALYTE 

Aluminum 

Americium-241 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mglkg 30 30 l.IE+03 3.0E+03 

pCi/g 29 31 2.0E-03 l.OE-01 

mg/kg 1 31 6.0E+OO 6.0E+OO 

mg/kg 29 31 3.5E-01 7.7E-01 

mg/kg 30 30 1.2E+01 2.9E+01 

mg/kg 22 31 2.0E-02 3.5E-01 

mg/kg 7 30 3.6E+OO l.OE+01 

mg/kg 6 31 S.OE-01 6.7E-01 

mglkg 6 6 3.1E+02 8.8E+02 

pCi/g 29 37 l.OE-02 2.SE-01 

mg/kg 31 31 1.4E+OO 3.3E+OO 

mg/kg 28 30 9.4E-01 2.8E+OO 

mg/kg 27 31 l.IE+OO 4.0E+OO 

pCi/g 37 37 2.0E+OO 4.3E+OO 

pCi/g 37 37 3.0E-01 1.8E+OO 

pCi/g 33 37 l.OE+OO 4.2E+OO 

mg/kg 31 31 7.5E+02 6.3E+03 

mg/kg 29 30 4.1E+OO l.SE+01 

mglkg 6 6 2.9E+OO 1.4E+01 

mg/kg 6 6 2.4E+02 4.9E+02 

mg/kg 31 31 4.7E+01 2.4E+02 

mg/kg 7 25 l.OE-02 4.9E-02 

mg/kg 7 31 3.0E-01 3.3E+OO 

MAXIMUM 

6.3E+03 

5.3E-01 

6.0E+OO 

1.6E+OO 

9.2E+01 

7.0E-01 

2.3E+01 

8.0E-01 

2.7E+03 

3.1E+OO 

1.3E+01 

7.1E+OO 

3.3E+01 

1.4E+01 

4.0E+OO 

l.SE+01 

2.5E+04 

6.0E+01 

5.1E+01 

1.2E+03 

6.5E+02 

2.0E-01 

1.4E+01 

95% UCLC 

6.7E+03 

4.2E-01 

1.4E+OO 

6.0E+01 

7.2E-01 

2.7E+01 

9.0E-01 

2.7E+03 

1.4E+OO 

8.1E+OO 

6.3E+OO 

1.6E+01 

l.OE+01 

3.5E+OO 

1.1E+01 

1.8E+04 

3.9E+01 

5.1E+01 

1.2E+03 

5.1E+02 

1.8E-01 

1.3E+01 

&: 
~ 

~ 
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WATERSHED8 ANALYTE 

Pueblo (cont.) Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

I 
Thallium 

Tin 

! Tritium 

Uranium 

Vanadium 

Zinc 

Sandia Aluminum 

Americium -24I 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

(") 
Cesium-137 

&, 
10 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mglkg 9 30 I.SE+OO 4.3E+OO 

pCi/g 35 37 2.0E-04 1.4E-02 

pCi/g 37 37 2.7E-03 1.7E+OO 

mglkg 6 6 2.3E+02 S.IE+02 

mg/kg 8 3I 2.0E-OI 3.8E-01 

mglkg 5 3I 6.0E-OI 2.6E+OO 

mg/kg 6 6 8.7E+OI 1.8E+02 

mg/kg 30 30 2.3E+OO 7.3E+OO 

pCi/g 29 37 l.OE-OI 4.7E-OI 

mg/kg I 3I 1.8E+OI 1.8E+OI 

mg/kg 9 30 3.1E+OO 9.1E+OO 

nCi/ld I7 27 l.OE-OI 6.8E-OI 

mg/kg 36 36 7.7E-OI 2.2E+OO 

mg/kg 30 30 2.5E+OO 6.7E+OO 

mg/kg 3I 3I 1.3E+OI 4.6E+OI 

mg/kg I7 I7 1.6E+03 3.2E+03 

pCi/g I7 I7 l.OE-03 1.6E-02 

mg/kg I I7 7.8E-OI 7.8E-OI 

mg/kg I7 I8 4.0E-OI 1.4E+OO 

mg/kg I8 I8 1.6E+OI 4.8E+OI 

mg/kg IS I7 8.0E-02 3.4E-OI 

mg/kg 7 I7 l.OE+OO 2.7E+OO 

mg/kg 3 I8 3.0E-OI 7.7E-OI 

mg/kg I I 7.0E+03 7.0E+03 

pCi/g 9 20 4.0E-02 1.2E-OI 

MAXIMUM 95% ucv~ 

9.4E+OO l.IE+OI 

6.1E-02 4.6E-02 

1.2E+OI 7.7E+OO 

l.OE+03 l.IE+03 

S.OE-OI 6.IE-OI 

4.0E+OO 5.3E+OO 

3.IE+02 3.6E+02 

3.8E+OI 2.IE+OI 

S.OE+OO 2.3E+OO 

1.8E+OI 

I.SE+OI 1.6E+OI 

3.6E+OO 2.3E+OO 

5.9E+OO 4.3E+OO 
~ 

1.7E+OI 1.4E+OI 0 
0" 

1.4E+02 l.IE+02 

7.1E+03 6.2E+03 

2.4E-OI 1.3E-OI 

7.8E-OI 

I.OE+OI 5.8E+OO 

3.0E+02 1.8E+02 

6.0E-OI 6.5E-OI 

3.7E+OO 4.6E+OO 

1.2E+OO 1.7E+OO 

7.0E+03 

3.0E-OI 2.8E-OI 



~ 
WATERSHED8 ANALYTE 

I Sandia (cont.) Chromium 

I 
Cobalt 

Copper 

I Di-n-butyl 

I 
phthalate 

I Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

TABLE C-5.--Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 18 18 2.5E+OO 6.4E+OO 

mg/kg 17 17 8.0E-01 2.5E+OO 

mg/kg 15 17 1.6E+OO 2.9E+OO 

J.lglkg 1 1 4.4E+02 4.4E+02 

pCi/g 19 19 2.0E+OO 2.7E+OO 

pCi/g 19 19 l.OE+OO 1.7E+OO 

pCi/g 20 20 1.0E+OO 2.7E+OO 

mglkg 17 17 1.8E+03 5.7E+03 

mg/kg 17 18 3.0E+OO 7.SE+OO 

mg/kg 1 1 3.1E+Ol 3.1E+01 

mg/kg 1 1 2.6E+03 2.6E+03 

mg/kg 17 17 9.7E+Ol 2.0E+02 

mg/kg 2 15 2.0E-02 2.0E-02 

mg/kg 4 17 6.0E-Ol 1.3E+OO 

mg/kg 12 17 2.0E+OO 4.4E+OO 

pCi/g 17 20 l.OE-03 3.6E-03 

pCilg 20 20 l.OE-03 2.6E-03 

mg/kg 1 1 1.7E+03 1.7E+03 

mg/kg 4 18 3.0E-01 4.3E-Ol 

mg/kg 5 18 2.0E+OO 4.6E+OO 

mg/kg 1 1 2.6E+02 2.6E+02 

mg/kg 17 17 2.6E+OO 8.2E+OO 

pCi/g 10 18 l.OE-01 2.SE-Ol 

mg/kg 5 17 6.0E-02 3.6E+OO 

mg/kg 7 17 4.0E+OO 9.4E+OO 

MAXIMUM 

1.2E+01 

6.0E+OO 

5.6E+OO 

4.4E+02 

5.0E+OO 

3.0E+OO 

l.OE+01 

1.8E+04 

1.3E+01 

3.1E+01 

2.6E+03 

3.5E+02 

2.0E-02 

1.8E+OO 

l.lE+Ol 

1.3E-02 

5.0E-03 

1.7E+03 

6.0E-Ol 

8.0E+OO 

2.6E+02 

2.9E+01 

8.0E-Ol 

8.2E+OO 

1.8E+Ol 

95% UCLC 

1.2E+01 

5.2E+OO 

5.4E+OO 

4.3E+OO 

3.0E+OO 

6.8E+OO 

1.5E+04 

1.5E+01 

3.9E+02 

2.0E-02 

2.2E+OO 

l.lE+Ol 

l.OE-02 

5.3E-03 

7.3E-01 

9.3E+OO 

2.2E+01 

6.6E-Ol 

l.lE+Ol 

1.9E+Ol 

s: 
~ 

~ 
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WATERSHED8 ANALYTE 

Sandia (cont.) Tritium 

Uranium 

Vanadium 

Zinc 

Water Aluminum 

Americium-241 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cesium-137 

Chromium 

Cobalt 

Copper 

Di-n-butyl 
phthalate 

Gross Alpha 

Gross Beta 

Gross Gamma 

Iron 

Lead 

Lithium 

Magnesium 

(") 
Manganese 

~ ....... 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

------------ ----- ----- ---------- ··- ----

UNITSb DETECTED ANALYZED MINIMUM MEAN 

nCilld 12 17 l.OE-01 l.lE+OO 

mg/kg 18 18 7.0E-01 1.7E+OO 

mg/kg 17 17 2.7E+OO 9.3E+OO 

mg/kg 17 17 1.8E+01 3.2E+01 

mg/kg 10 10 6.6E+02 6.3E+03 

pCi/g 10 10 l.OE-03 1.4E-02 

mg/kg 10 11 4.0E-Ol 1.2E+OO 

mg/kg 11 11 1.4E+01 9.6E+Ol 

mg/kg 8 10 1.7E-01 5.6E-01 

mg/kg 5 10 2.5E+OO 8.1E+OO 

mg/kg 3 11 3.6E-01 5.4E-01 

mg/kg 1 1 3.7E+03 3.7E+03 

pCi/g 11 13 8.0E-02 2.4E-01 

mg/kg 11 11 2.0E+OO 4.5E+OO 

mg/kg 9 10 l.SE+OO 3.2E+OO 

mg/kg 8 10 9.7E-01 4.8E+OO 

J.tglkg 1 1 3.8E+02 3.8E+02 

pCi/g 13 13 2.0E+OO 3.7E+OO 

pCi/g 13 13 l.OE+OO 2.9E+OO 

pCi/g 12 13 l.SE+OO 3.7E+OO 

mg/kg 10 10 1.5E+03 6.7E+03 

mg/kg 10 11 l.SE+OO 9.3E+OO 

mg/kg 1 1 1.3E+01 1.3E+Ol 

mg/kg 1 1 2.5E+03 2.5E+03 

mg/kg 10 10 4.3E+Ol 2.0E+02 

MAXIMUM 

2.7E+OO 

3.4E+OO 

4.3E+Ol 

7.7E+Ol 

2.1E+04 

l.IE-01 

2.4E+OO 

2.5E+02 

1.3E+OO 

2.5E+Ol 

7.0E-Ol 

3.7E+03 

7.0E-01 

1.2E+01 

6.5E+OO 

1.2E+Ol 

3.8E+02 

8.7E+OO 

7.0E+OO 

9.0E+OO 

1.6E+04 

1.7E+01 

1.3E+01 

2.5E+03 

3.9E+02 

95% UCLC 

2.9E+OO 

3.0E+OO 

3.0E+Ol 

6.9E+01 

1.9E+04 

7.9E-02 

2.8E+OO 

2.8E+02 

1.3E+OO 

2.7E+01 

8.9E-Ol 

6.3E-01 

1.2E+Ol 

7.5E+OO 

1.3E+Ol 

8.4E+OO 

7.1E+OO 

7.7E+OO 

1.6E+04 

1.9E+01 

4.3E+02 

~ c o-
n· a. 
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WATERSHED8 ANALYTE 

Water (cont.) Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-23 9, 
Plutonium-240 

Potassium 

Selenium 

Silver 

Sodium 

Strontium 

Strontium-90 

Thallium 

Tin 

Tritium 

Uranium 

Vanadium 

Zinc 

TABLE C-5.-Sediment Detection Statistics by Watershed and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

---------------

UNITSb DETECTED ANALYZED MINIMUM MEAN 

mg/kg 5 11 l.OE-02 2.4E-02 

mg/kg 1 10 1.8E+OO 1.8E+OO 

mg/kg 7 10 1.9E+OO 5.8E+OO 

pCi/g 10 13 l.OE-03 2.1E-03 

pCi/g 13 13 2.0E-03 6.4E-03 

mg/kg 1 1 2.5E+03 2.5E+03 

mg/kg 2 11 4.0E-01 4.5E-01 

mg/kg 1 11 1.7E+OO 1.7E+OO 

mg/kg 1 1 2.9E+02 2.9E+02 

mg/kg 10 10 2.9E+OO 2.2E+01 

pCi/g 10 12 l.OE-01 1.7E-01 

mg/kg 1 10 4.0E-02 4.0E-02 

mg/kg 2 10 6.0E+OO 8.0E+OO 

nCilld 6 9 4.7E-02 2.6E+OO 

mg/kg 13 13 6.5E-01 1.7E+OO 

mg/kg 10 10 3.2E+OO 8.3E+OO 

mg/kg 10 10 1.4E+01 2.9E+01 

a Watershed includes both on-site and perimeter analyses as designated by the Environmental Surveillance Program. 

MAXIMUM 95% UCL" 

4.0E-02 4.7E-02 

1.8E+OO 

1.1E+01 1.2E+01 

7.0E-03 6.1E-03 

1.4E-02 1.4E-02 

2.5E+03 

S.OE-01 5.9E-01 

1.7E+OO 

2.9E+02 

9.5E+01 7.8E+01 

4.0E-01 3.8E-01 

4.0E-02 

l.OE+01 1.4E+01 

l.SE+01 1.4E+01 

2.9E+OO 2.9E+OO 

2.4E+01 2.2E+01 

4.7E+01 5.4E+01 

b pCi/g is picocuries of radioactive analyte per gram of sample, nCi/1 is nanocuries of radioactive analyte per liter of sample, J!g/kg is micrograms of analyte per kilogram of sample, 
mg/kg is milligrams of analyte per kilogram of sample. 

c Upper confidence limit (UCL) not calculated when the number of detected analyses equals 1. 
d Tritium is reported as nanocuries of tritium per liter (nCi/1) of water because tritium in sediments exists as tritiated water. The water is distilled, and the tritium content ofthe water 

is measured. 
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GROUNDWATER 
REGIME8 

Alluvial 
Groundwater 

Wells 

~ 
w 

TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996) 

ANALYTE UNITsb DETECTED ANALYZED MINIMUM MEAN 

Acetone flg/1 5 40 2.0E+OO 7.4E+OO 

Actinium-228 pCi/1 3 6 1.2E+OO 6.2E+OO 

Aluminum flg/1 161 174 2.5E+01 9.8E+03 

Americium-241 pCi/1 166 201 9.0E-04 2.9E+OO 

Ammonia, as mg/1 4 11 3.0E-02 l.OE-01 
Nitrogen 

Antimony flg/1 22 171 2.0E-01 1.4E+OO 

Arsenic flg/1 77 172 l.OE+OO 9.2E+OO 

Barium flg/1 139 159 3.0E-02 2.6E+02 

Barium-140 pCi/1 17 23 6.7E-01 7.0E+OO 

Benzidine [m-] flg/1 1 27 2.0E+01 2.0E+01 

Beryllium flgll 36 171 3.0E-01 6.0E+OO 

Bicarbonate mg/1 145 146 2.6E+01 1.1E+02 

Bis(2-ethylhexyl) flg/1 2 38 4.0E+OO 6.0E+OO 
phthalate 

Bismuth-211 pCi/1 2 6 3.3E+01 4.1E+01 

Bismuth-212 pCi/1 5 6 2.2E+01 3.8E+01 

Bismuth-214 pCi/1 1 6 8.3E+OO 8.3E+OO 

Boron flg/1 134 181 1.3E+01 8.0E+01 

Cadmium flgll 23 173 2.0E-01 4.7E+OO 

Cadmium-109 pCi/1 5 6 2.5E+01 4.0E+01 

Calcium mg/1 174 174 6.0E+OO 2.7E+01 

Carbonate mg/1 2 147 l.OE+OO 2.0E+OO 

Cerium-139 pCi/1 2 6 5.5E-02 2.8E-01 

MAXIMUM 

2.1E+01 

9.8E+OO 

2.4E+05 

9.4E+01 

2.4E-01 

3.0E+OO 

8.3E+01 

3.1E+03 

1.9E+01 

2.0E+01 

3.0E+01 

3.2E+02 

8.0E+OO 

4.8E+01 

7.6E+01 

8.3E+OO 

5.0E+02 

3.6E+01 

5.7E+01 

3.2E+02 

3.0E+OO 

S.OE-01 

-

95% UCLC 

2.3E+01 

1.5E+01 

6.7E+04 

2.6E+01 

2.9E-01 

2.9E+OO 

3.9E+01 

1.3E+03 

1.6E+01 

2.0E+01 

2.2E+02 

1.2E+01 

6.1E+01 

8.5E+01 

2.3E+02 

2.1E+01 

6.9E+01 

8.8E+01 

4.8E+OO 

9.1E-01 

~ 
0 
0' 
)Q 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

- ------ -------~- ----- ----------- --- -- - ~- - -- -

GROUNDWATER ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN REGIME8 

Alluvial Cerium-144 pCi/1 33 51 2.8E-Ol 3.3E+Ol 
Groundwater Cesium-134 pCi/1 I 6 2.4E-Ol 2.4E-Ol 

Wells (cont.) Cesium-137 pCi/1 103 165 1.3E-02 1.4E+Ol 

Chlorine mg/1 150 150 6.0E+OO 3.6E+Ol 

Chloro-3- J.tg/1 1 38 2.0E+Ol 2.0E+Ol 
methylphenol [4-] 

Chloromethane J.tg/1 I 40 l.IE+Ol l.lE+Ol 

Chlorophenol [ o-] J.tg/1 1 38 l.OE+Ol l.OE+Ol 

Chromium flg/1 67 171 l.IE+OO 4.4E+02 

Cobalt J.tg/1 29 174 3.1E+OO 1.6E+Ol 

Cobalt-57 pCi/1 23 34 1.4E-Ol 4.7E+OO 

Cobalt-60 pCi/1 45 51 1.4E-Ol l.IE+Ol 

Copper J.tg/1 63 174 1.3E+OO 3.8E+Ol 

Cyanide mg/1 15 138 l.OE-02 2.6E-02 

Dichlorophenol J.tg/1 I 38 l.OE+Ol l.OE+Ol 
[2,4-] 

Dimethylphenol flg/1 1 38 l.OE+Ol l.OE+Ol 
[2,4-] 

Di-n-butyl J.tg/1 2 38 l.lE+Ol 1.2E+Ol 
phthalate 

Dinitrophenol flg/1 I 38 5.0E+Ol 5.0E+Ol 
[2,4-] 

Europium-152 pCi/1 40 51 9.8E-Ol 2.9E+Ol 

Fluorine mg/1 161 169 l.OE-01 9.3E-Ol 

Gross Alpha pCi/1 134 166 2.0E-Ol 1.2E+Ol 

Gross Beta pCi/1 164 166 2.0E+OO 7.3E+OI 

Gross Gamma pCi/1 135 160 2.0E+OO 1.2E+02 

MAXIMUM 

1.6E+02 

2.4E-Ol 

2.6E+02 

4.5E+02 

2.0E+Ol 

l.lE+Ol 

I.OE+Ol 

7.7E+03 

7.1E+Ol 

1.8E+Ol 

4.6E+Ol 

8.7E+02 

6.0E-02 

l.OE+Ol 

l.OE+Ol 

1.2E+Ol 

5.0E+Ol 

1.2E+02 

2.2E+OO 

1.4E+02 

6.3E+02 

9.0E+02 

- - ~~-

95% UCLC 

1.2E+02 

l.OE+02 

1.2E+02 

3.5E+03 

5.0E+Ol 

1.5E+Ol 

3.6E+Ol 

2.6E+02 

5.6E-02 

1.3E+Ol 

l.OE+02 

2.1E+OO 

6.0E+Ol 

3.0E+02 

3.8E+02 

s: 
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REGIME a 

Alluvial 
Groundwater 

Wells (cont.) 
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TABLE C--6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Hardness mg/1 125 125 2.0E+01 l.OE+02 

Iodine-129 pCi/1 2 7 7.7E-01 1.9E+OO 

Iron J..Lg/1 161 174 4.0E+01 7.5E+03 

Lanthanum-140 pCi/1 1 6 3.8E+02 3.8E+02 

Lead J..Lg/1 68 176 6.0E-Ol 3.2E+Ol 

Lead-210 pCi/1 4 6 1.5E+02 l.OE+03 

Lead-211 pCi/1 3 6 1.8E+OO 1.2E+Ol 

Lead-212 pCi/1 3 6 1.2E-Ol 3.8E+OO 

Lead-214 pCi/1 2 6 5.0E+OO 7.9E+OO 

Lithium mg/1 63 94 l.OE-03 3.1E-02 

Magnesium mg/1 154 174 1.4E+OO 6.1E+OO 

Manganese J..Lg/1 127 174 7.0E-Ol 8.4E+02 

Manganese-54 pCi/1 2 6 5.2E-Ol 5.2E-Ol 

Mercury J..Lgll 41 173 3.0E-02 9.5E-Ol 

Mercury-203 pCi/1 6 6 9.9E-02 1.7E+OO 

Methyl-4,6- J..Lgll I 38 5.0E+Ol 5.0E+Ol 
dinitrophenol [2-] 

Methylphenol [2-] J..Lg/1 I 38 l.OE+01 l.OE+Ol 

Methylphenol [4-] J..Lg/1 I 38 l.OE+Ol l.OE+Ol 

Molybdenum J..Lgll 114 175 2.0E-Ol 1.9E+02 

Neptunium-237 pCi/1 32 51 4.9E-02 2.5E+01 

Nickel J..Lg/1 39 174 l.IE+OO 3.1E+01 

Nitrate, as mg/1 156 184 4.0E-02 1.2E+Ol 
Nitrogen 

Nitrite, as Nitrogen mg/1 4 11 2.0E-02 4.SE-02 

Nitrophenol [2-] J..Lg/1 1 38 l.OE+Ol l.OE+Ol 

MAXIMUM 

l.IE+03 

3.1E+OO 

1.9E+05 

3.8E+02 

4.1E+02 

1.7E+03 

2.6E+Ol 

6.2E+OO 

l.lE+Ol 

1.3E-Ol 

7.7E+Ol 

1.4E+04 

5.3E-Ol 

1.4E+Ol 

3.2E+OO 

5.0E+Ol 

l.OE+01 

l.OE+Ol 

l.OE+03 

l.IE+02 

1.7E+02 

6.6E+Ol 

9.0E-02 

l.OE+Ol 

95% ucv: 

3.7E+02 

5.3E+OO 

5.4E+04 

1.6E+02 

2.3E+03 

3.7E+Ol 

l.OE+Ol 

1.6E+Ol 

8.2E-02 

2.1E+Ol 

5.5E+03 

5.3E-Ol 

6.0E+OO 

4.1E+OO 

6.6E+02 

9.1E+01 

l.OE+02 

4.SE+OI 

l.IE-01 

~ c o-
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GROUNDWATER 
REGIME8 

Alluvial 
Groundwater 

Wells (cont.) 

TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

--------- --- -

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Nitrophenol [ 4-] llgll I 38 S.OE+Ol S.OE+Ol 

Pentachlorophenol llgll 2 38 l.IE+Ol 3.1E+Ol 

pH ISO 150 l.OE-01 

Phenol llgll I 38 l.OE+Ol l.OE+Ol 

Phosphate, as mg/1 122 129 2.0E-02 7.4E-Ol 
Phosphorous 

Phosphorous mg/1 17 29 4.3E-02 6.7E-Ol 

Plutonium-238 pCi/1 117 167 l.OE-03 7.5E-02 

Plutonium-239, pCi/1 149 167 l.OE-03 1.7E-Ol 
Plutonium-240 

Potassium mg/1 165 171 l.OE+OO 1.2E+Ol 

Potassium-40 pCi/1 24 34 2.2E+OO 2.9E+02 

Protactinium-231 pCi/1 4 6 6.5E+OO l.OE+OI 

Protactinium-233 pCi/1 3 6 l.SE-01 6.6E-Ol 

Protactinium- pCi/1 5 6 2.9E+Ol 2.5E+02 
234M 

Pyridine llgll 2 5 l.OE+Ol l.OE+OI 

Radium-223 pCi/1 2 6 2.8E+OO S.SE+OO 

Radium-224 pCi/1 I 6 3.2E+Ol 3.2E+Ol 

Radium-226 pCi/1 5 6 2.5E+Ol 9.4E+Ol 

Radon-219 pCi/1 2 6 5.9E-01 5.8E+OO 

Ruthenium-} 06 pCi/1 23 51 2.1E+OO 3.2E+OI 

Selenium llgll 30 172 l.OE+OO 1.8E+Ol 

Selenium-75 pCi/1 3 6 3.3E-Ol 9.6E-Ol 

Silica mg/1 148 148 2.0E+Ol 4.2E+Ol 

Silver llgll 19 173 J.OE-01 1.6E+Ol 

MAXIMUM 

S.OE+Ol 

S.OE+Ol 

9.0E+OO 

l.OE+OI 

2.9E+Ol 

4.8E+OO 

2.4E+OO 

7.6E+OO 

3.6E+Ol 

1.3E+03 

1.5E+Ol 

1.3E+OO 

S.OE+02 

l.OE+Ol 

8.3E+OO 

3.2E+Ol 

1.8E+02 

l.IE+Ol 

1.5E+02 

9.0E+Ol 

1.8E+OO 

1.6E+02 

1.7E+02 

95% UCLC 

8.6E+Ol 

6.2E+OO 

3.8E+OO 

6.3E-Ol 

1.8E+OO 

2.8E+Ol 

9.3E+02 

1.8E+01 

1.8E+OO 

6.2E+02 

l.OE+Ol 

1.3E+01 

2.2E+02 

2.1E+01 

l.OE+02 

7.6E+Ol 

2.5E+OO 

7.4E+Ol 

9.2E+01 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

---- ~-------~-·~-~- --- ---

ANALYTE UNITs• DETECTED ANALYZED MINIMUM MEAN 

Sodium mg/1 174 174 4.0E+OO 5.6E+Ol 

Sodium-22 pCi/1 38 51 2.9E-02 7.5E+OO 

Strontium J..lg/1 175 175 4.8E+Ol 1.6E+02 

Strontium-85 pCi/1 2 6 3.5E+OO 3.5E+OO 

Strontium-90 pCill 141 151 l.OE-01 2.2E+01 

Sulfate mg/1 172 172 2.0E+OO l.SE+Ol 

Thallium J..lg/1 27 170 4.0E-02 1.3E+OO 

Thallium-208 pCi/1 3 6 9.4E-02 3.3E+OO 

Thorium-227 pCill 3 6 5.8E+OO 8.7E+OO 

Thorium-234 pCi/1 2 6 6.0E+OO 1.6E+02 

Tin J..lg/1 10 160 l.OE+Ol 3.3E+Ol 

Tin-113 pCill 3 6 6.7E-Ol l.lE+OO 

Total Dissolved mgll 152 152 l.lE+Ol 3.1E+02 
Solids 

Total Kjeldahl mgll 9 11 4.0E-02 6.8E-Ol 
Nitrogen 

Total Suspended mgll 32 59 l.OE+OO 8.6E+Ol 
Solids 

Trichlorobenzene J..lg/1 1 44 S.OE+OO S.OE+OO 
[1,2,4-] 

Trichlorophenol J..lg/1 1 38 S.OE+Ol S.OE+Ol 
[2,4,5-J 

Trichlorophenol J..lg/1 1 38 l.OE+Ol l.OE+Ol 
[2,4,6-) 

Tritium nCill 145 167 2.9E-02 1.2E+01 

Turbidity NTU 27 27 3.5E-01 6.2E+OO 

Uranium J..lg/1 150 167 2.0E-02 2.0E+OO 

------------------ ----

MAXIMUM 95% UCLC 

1.6E+02 1.2E+02 

3.3E+Ol 2.3E+01 

l.SE+03 4.4E+02 

3.5E+OO 3.6E+OO 

3.7E+02 l.OE+02 

1.5E+02 4.5E+Ol 

6.0E+OO 4.0E+OO 

6.8E+OO l.OE+Ol 

1.3E+Ol 1.7E+Ol 

3.1E+02 5.8E+02 

7.0E+Ol 7.0E+Ol 

1.6E+OO 2.0E+OO 

1.4E+03 6.7E+02 

2.5E+OO 2.2E+OO 

8.6E+02 4.5E+02 

S.OE+OO 

S.OE+Ol 

l.OE+Ol 

l.IE+02 4.9E+01 

8.0E+01 3.7E+01 

S.OE+01 1.1E+01 

~ c 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Vanadium ~gil 64 I7I 1.7E+OO 3.IE+OI 

Yttrium-88 pCill 3 6 l.OE+OO 1.7E+OO 

Zinc ~gil 96 I74 9.0E-02 9.2E+OI 

Zinc-65 pCi/l 5 6 7.8E-OI 1.2E+OO 

Bicarbonate mgll 1 I 5.7E+01 5.7E+OI 

Calcium mgll I 1 l.lE+OI l.IE+OI 

Chlorine mgll 1 I 6.3E+OO 6.3E+OO 

Fluorine mgll 1 1 1.5E-01 1.5E-OI 

Hardness mgll 1 I 4.3E+01 4.3E+01 

Magnesium mgll 1 1 3.9E+OO 3.9E+OO 

pH I 1 6.6E+OO 

Phosphate, as mgll I 1 4.0E-02 4.0E-02 
Phosphorous 

Potassium mgll I 1 3.2E+OO 3.2E+OO 

Silica mgll 1 1 3.5E+01 3.5E+01 

Sodium mgll 1 1 l.OE+01 l.OE+01 

Sulfate mgll 1 1 5.1E+OO 5.1E+OO 

Total Dissolved mgll 1 I 1.5E+02 1.5E+02 
Solids 

Aluminum ~gil 4 I3 4.0E+OI 3.9E+03 

Americium-24I pCill 6 8 l.lE-02 4.8E-02 

Antimony ~gil 3 13 l.OE-OI 4.5E+01 

Arsenic ~gil 5 13 2.0E+OO 4.7E+OO 

Barium ~gil 9 11 3.0E+OI 6.IE+01 

Beryllium ~gil 1 13 3.0E+OO 3.0E+OO 

Bicarbonate mgll 13 13 5.3E+01 9.7E+01 

-

MAXIMUM 

3.5E+02 

2.3E+OO 

1.6E+03 

1.6E+OO 

5.7E+OI 

l.IE+OI 

6.3E+OO 

1.5E-01 

4.3E+01 

3.9E+OO 

6.6E+OO 

4.0E-02 

3.2E+OO 

3.5E+01 

l.OE+OI 

5.1E+OO 

1.5E+02 

1.5E+04 

l.IE-OI 

1.3E+02 

7.0E+OO 

1.7E+02 

3.0E+OO 

1.6E+02 

--·---- -----·--

95% UCLC 

1.3E+02 

3.0E+OO 

4.7E+02 

2.0E+OO 

1.9E+04 

1.3E-OI 

2.0E+02 

9.0E+OO 

1.5E+02 

1.6E+02 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

--- ---- ---

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Boron J..Lg/1 12 13 3.0E+Ol 1.4E+02 

Cadmium J..Lg/1 4 13 4.0E-01 5.7E+OO 

Calcium mg/1 13 13 l.OE+Ol 2.8E+Ol 

Cesium-137 pCi/1 8 13 3.2E-Ol l.OE+Ol 

Chlorine mg/1 13 13 4.6E+OO 3.9E+01 

Chromium J..Lg/1 2 13 1.6E+OO 4.0E+OO 

Cobalt J..Lg/1 1 13 9.0E+OO 9.0E+OO 

Copper J..Lg/1 5 13 8.0E+OO 3.2E+Ol 

Fluorine mg/1 13 13 2.0E-01 4.7E-01 

Gross Alpha pCi/1 5 13 l.OE+OO 1.8E+OO 

Gross Beta pCi/1 13 13 1.2E+OO 8.8E+OO 

Gross Gamma pCi/1 10 13 l.OE+Ol 9.5E+Ol 

Hardness mg/1 13 13 3.3E+01 9.5E+Ol 

Iron J..Lg/1 13 13 4.5E+02 8.1E+03 

Lead J..Lgll 11 15 4.6E+OO 3.5E+Ol 

Lithium mg/1 2 2 1.3E-02 2.4E-02 

Magnesium mg/1 13 13 1.8E+OO 6.6E+OO 

Manganese J..Lg/1 13 13 5.6E+01 1.6E+02 

Mercury J..Lg/1 3 13 2.0E-01 3.7E-01 

Molybdenum J..Lg/1 6 13 5.0E+OO 1.8E+Ol 

Nickel J..Lg/1 2 13 2.0E+Ol 3.1E+Ol 

Nitrate, as mg/1 11 13 9.0E-02 5.5E+OO 
Nitrogen 

pH 9 9 6.9E+OO 

Phosphate, as mg/1 10 11 l.OE-01 l.lE+OO 
Phosphorous 

MAXIMUM 

2.3E+02 

l.OE+Ol 

3.8E+Ol 

5.6E+Ol 

6.1E+01 

6.4E+OO 

9.0E+OO 

5.5E+Ol 

9.0E-01 

3.0E+OO 

5.2E+Ol 

2.4E+02 

1.2E+02 

5.7E+04 

9.1E+01 

3.5E-02 

8.6E+OO 

6.8E+02 

7.0E-01 

6.2E+Ol 

4.1E+Ol 

1.9E+Ol 

8.6E+OO 

4.1E+OO 

95% UCLC 

2.8E+02 

1.4E+Ol 

4.6E+Ol 

4.9E+01 

7.2E+01 

1.1E+01 

7.0E+Ol 

l.OE+OO 

3.5E+OO 

3.5E+Ol 

2.3E+02 

1.6E+02 

3.9E+04 

1.1E+02 

5.5E-02 

l.OE+Ol 

4.8E+02 

9.4E-Ol 

6.2E+01 

6.0E+Ol 

1.8E+01 

3.9E+OO 
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GROUNDWATER 
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Intermediate Perched 
Groundwater 

Wells (cont.) 

Spring from Basalt 

(Basalt Spring) 

TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Plutonium-238 pCi/1 6 16 3.0E-03 1.2E-02 

Plutonium-239, pCi/1 10 16 7.0E-03 1.5E-01 
Plutonium-240 

Potassium mg/1 12 13 1.6E+OO 5.1E+OO 

Selenium J.l.g/1 1 13 2.0E+OO 2.0E+OO 

Silica mg/1 12 13 7.0E+OO 4.2E+01 

Sodium mg/1 13 13 1.8E+Ol 4.3E+01 

Strontium J.l.g/1 12 13 3.3E+01 1.5E+02 

Strontium-90 pCi/1 6 9 l.OE-01 3.9E+OO 

Sulfate mg/1 12 13 7.3E+OO 2.1E+01 

Thallium J.l.g/1 2 13 l.OE-01 6.0E-01 

Tin J.l.g/1 1 11 7.0E+01 7.0E+Ol 

Total Dissolved mg/1 11 13 1.8E+02 2.6E+02 
Solids 

Total Suspended mg/1 2 4 7.6E+OO 9.3E+OO 
Solids 

Tritium nCi/1 13 13 l.SE-01 1.3E+OO 

Uranium J.l.g/1 11 13 S.OE-02 6.4E-01 

Vanadium J.l.g/1 4 13 2.0E+OO 1.2E+01 

Zinc J.l.g/1 12 13 8.2E+Ol 2.7E+03 

Aluminum J.l.g/1 5 6 6.0E+01 6.5E+02 

Americium-241 pCi/1 2 5 3.0E-02 3.4E-02 

Antimony J.l.g/1 4 6 4.0E-01 7.5E-Ol 

Arsenic J.l.g/1 5 6 3.0E+OO 6.0E+OO 

Barium J.l.g/1 5 5 4.8E+Ol 7.3E+01 

Bicarbonate mg/1 6 6 5.3E+01 9.7E+Ol 

MAXIMUM 

3.0E-02 

1.3E+OO 

9.6E+OO 

2.0E+OO 

6.8E+01 

8.8E+01 

2.1E+02 

2.1E+01 

3.1E+01 

l.lE+OO 

7.0E+Ol 

3.3E+02 

l.lE+Ol 

3.1E+OO 

3.3E+OO 

3.0E+Ol 

9.5E+03 

2.3E+03 

3.8E-02 

l.OE+OO 

1.3E+Ol 

1.1E+02 

1.2E+02 

95% UCLC 

3.3E-02 

9.5E-Ol 

9.8E+OO 

8.1E+01 

8.4E+Ol 

2.6E+02 

2.0E+01 

3.7E+Ol 

2.0E+OO 

3.6E+02 

1.4E+Ol 

3.7E+OO 

2.5E+OO 

3.7E+Ol 

9.0E+03 

2.5E+03 

4.SE-02 

1.4E+OO 

1.4E+Ol 

1.2E+02 

1.5E+02 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Boron llgll 6 6 8.0E+Ol l.7E+02 

Bromine llgll 1 1 8.0E+01 8.0E+01 

Calcium mg/1 6 6 l.2E+01 2.6E+01 

Cesium-137 pCi/1 4 6 l.2E+OO 4.9E+OO 

Chlorine mg/1 6 6 2.1E+01 3.2E+OI 

Chloroethane llgll 1 2 2.1E+01 2.1E+OI 

Chromium llgll 3 6 1.5E+OO 3.2E+OO 

Cobalt llgll 1 6 l.5E+01 l.5E+OI 

Copper llgll 4 6 3.0E+OO 9.3E+OO 

Cyanide mg/1 I 4 2.3E-02 2.3E-02 

Fluorine mg/1 6 6 3.0E-OI 4.7E-OI 

GrossAipha pCi/1 4 6 l.OE+OO 2.4E+OO 

Gross Beta pCi/1 6 6 5.0E+OO 8.2E+OO 

Gross Gamma pCi/1 5 6 2.0E+OI 6.4E+OI 

Hardness mg/1 6 6 4.3E+OI 8.7E+01 

Iron llgll 6 6 3.0E+OI 3.9E+02 

Lead llgll 4 7 l.OE+OO 2.3E+OO 

Magnesium mg/1 6 6 3.1E+OO 6.2E+OO 

Manganese llgll 5 6 1.7E+OI 1.8E+02 

Mercury llg/1 3 6 l.OE-OI 4.3E-OI 

Molybdenum !lgll 4 6 3.0E+OO 2.2E+OI 

Nickel !lgll 1 6 3.4E+01 3.4E+OI 

Nitrate, as mg/1 7 7 1.3E+OO 5.3E+OO 
Nitrogen 

Nitrite, as Nitrogen mg/1 I 1 9.2E-OI 9.2E-OI 

pH 6 6 6.7E+OO 

MAXIMUM 

2.7E+02 

8.0E+01 

3.7E+01 

1.3E+01 

4.5E+OI 

2.1E+OI 

5.0E+OO 

1.5E+OI 

1.7E+OI 

2.3E-02 

8.0E-OI 

4.0E+OO 

1.3E+OI 

1.9E+02 

1.3E+02 

1.5E+03 

5.2E+OO 

9.4E+OO 

6.4E+02 

8.0E-OI 

6.9E+OI 

3.4E+OI 

1.5E+OI 

9.2E-OI 

8.3E+OO 

95% UCLC 

3.5E+02 

4.4E+01 

l.6E+01 

5.0E+OI 

6.7E+OO 

2.3E+01 

8.2E-OI 

5.6E+OO 

1.4E+OI 

2.IE+02 

1.5E+02 

1.5E+03 

6.3E+OO 

l.IE+OI 

7.0E+02 

l.IE+OO 

8.5E+OI 

1.6E+01 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

~--~------ -~----~--

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Phosphate mg/1 1 1 5.7E+OO 5.7E+OO 

Phosphate, as mg/1 5 5 2.0E-01 3.0E+OO 
Phosphorous 

Plutonium-238 pCi/1 3 6 1.2E-02 1.3E-02 

Plutonium-239, pCi/1 5 6 1.4E-02 5.5E-02 
Plutonium-240 

Potassium mg/1 5 5 4.0E+OO 8.1E+OO 

Silica mg/1 7 7 5.0E+Ol 6.1E+Ol 

Silver IJ.gll 1 6 l.OE+OO l.OE+OO 

Sodium mg/1 6 6 2.7E+01 4.2E+01 

Strontium IJ.g/1 6 6 6.0E+01 1.4E+02 

Strontium-90 pCi/1 4 5 4.0E-Ol 5.0E-01 

Sulfate mg/1 6 6 8.7E+OO 2.1E+Ol 

Thallium IJ.g/1 2 6 4.0E-02 2.2E-01 

Total Dissolved mg/1 6 6 2.5E+02 3.2E+02 
Solids 

Total Suspended mg/1 2 2 3.7E+OO 1.7E+01 
Solids 

Tritium nCi/1 5 6 2.0E-Ol 4.2E-01 

Uranium IJ.g/1 6 6 5.9E-01 l.OE+OO 

Vanadium IJ.gll 6 6 7.0E+OO 1.2E+01 

Zinc IJ.g/1 3 6 l.OE+Ol 2.1E+01 

MAXIMUM 

5.7E+OO 

6.9E+OO 

1.4E-02 

1.4E-01 

1.2E+01 

8.1E+01 

l.OE+OO 

6.7E+Ol 

2.0E+02 

7.0E-01 

3.4E+Ol 

4.0E-Ol 

3.8E+02 

3.0E+Ol 

8.0E-01 

2.1E+OO 

1.9E+01 

3.0E+01 

95o/o UCL': 

8.3E+OO 

1.5E-02 

1.6E-01 

1.5E+01 

8.5E+01 

7.4E+Ol 

2.5E+02 

7.8E-Ol 

3.7E+Ol 

7.3E-01 

4.1E+02 

5.4E+01 

9.6E-01 

2.2E+OO 

2.2E+01 

4.1E+01 

~ 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Acetone ~gil 1 2 4.1E+01 4.1E+01 

Aluminum ~gil 12 79 3.0E+Ol 3.5E+02 

Americium-241 pCi/1 40 53 2.0E-03 3.5E-02 

Antimony ~gil 14 79 3.0E-01 1.4E+OO 

Arsenic ~gil 48 79 2.0E+OO 1.3E+Ol 

Barium ~gil 57 64 3.0E+OO 4.9E+OI 

Beryllium ~gil 6 79 l.OE+OO 1.3E+OO 

Bicarbonate mgll 78 78 4.7E+Ol l.IE+02 

Boron ~gil 57 79 8.0E+OO 8.1E+Ol 

Bromine ~gil 2 2 l.OE+02 l.IE+02 

Cadmium ~gil 4 79 1.8E+OO 3.6E+OO 

Calcium mgll 79 79 2.0E+OO 1.5E+Ol 

Carbonate mgll 12 78 2.0E+OO 1.2E+Ol 

Cesium-137 pCi/1 38 71 2.0E-02 5.9E+Ol 

Chlorine mgll 74 75 2.0E+OO 5.7E+OO 

Chloroethane ~gil I 2 1.3E+Ol 1.3E+Ol 

Chromium ~gil 47 79 2.0E+OO 1.2E+01 

Cobalt ~gil 2 77 3.0E+OO 6.7E+01 

Copper ~gil 36 79 l.OE+OO 1.7E+Ol 

Cyanide mgll 2 63 l.OE-02 l.OE-02 

Fluorine mgll 78 78 2.0E-Ol 1.6E+OO 

Gross Alpha pCi/1 49 74 2.0E-01 2.8E+OO 

Gross Beta pCi/1 74 74 7.0E-01 3.7E+OO 

Gross Gamma pCi/1 43 69 l.OE+01 1.3E+02 

Hardness mgll 79 79 5.0E+OO 4.7E+Ol 

Iron ~gil 28 79 l.OE+Ol 2.6E+03 

MAXIMUM 

4.1E+01 

1.9E+03 

l.IE-01 

4.0E+OO 

4.8E+Ol 

2.9E+02 

2.0E+OO 

3.0E+02 

5.0E+02 

l.IE+02 

5.0E+OO 

3.2E+Ol 

3.5E+Ol 

4.3E+02 

2.IE+OI 

1.3E+Ol 

3.9E+Ol 

1.3E+02 

8.3E+01 

l.OE-02 

4.9E+Ol 

3.0E+Ol 

9.0E+OO 

5.5E+02 

1.2E+02 

2.9E+04 

95% UCLC 

1.4E+03 

8.4E-02 

3.3E+OO 

4.IE+Ol 

1.5E+02 

2.4E+OO 

2.2E+02 

2.9E+02 

1.2E+02 

6.3E+OO 

2.9E+Ol 

3.1E+Ol 

2.7E+02 

1.5E+Ol 

2.9E+01 

2.5E+02 

5.3E+Ol 

l.OE-02 

1.4E+Ol 

1.2E+Ol 

7.4E+OO 

3.7E+02 

9.9E+Ol 

1.7E+04 

~ c o
)Q 

[ 



(") 

~ 
~ 

GROUNDWATER 
REGIME a 

Main Aquifer 

Supply Wells 
(cont.) 

I 

' 
i 

TABLE C-ti.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Lead ~gil 25 84 l.OE+OO 1.2E+01 

Lithimn mgll 11 11 2.4E-02 4.4E-02 

Magnesium mg/1 68 79 4.2E-02 2.9E+OO 

Manganese ~gil 28 79 l.OE+OO 4.2E+01 

Mercury ~gil 8 68 l.OE-01 l.SE-01 

Molybdenum ~gil 27 79 l.OE+OO 7.0E+OO 

Nickel ~gil 5 79 S.OE+OO l.SE+01 

Nitrate, as mgll 81 85 4.SE-03 8.0E-01 
Nitrogen 

pH 78 78 7.2E+OO 

Phosphate, as mgll 30 79 2.0E-02 1.3E-01 
Phosphorous 

Plutonium-238 pCi/1 44 82 l.OE-04 1.2E-02 

Plutonium-239, pCi/1 59 82 l.OE-04 3.2E-02 
Plutonium-240 

Potassium mgll 65 79 4.6E-01 2.SE+OO 

Selenium ~gil 14 79 1.7E+OO 4.3E+OO 

Silica mgll 78 80 9.3E+OO 6.3E+01 

Silver ~gil 11 78 2.0E+OO 3.6E+01 

Sodium mgll 79 79 l.OE+01 3.SE+01 

Strontium ~gil 75 79 l.OE+01 1.2E+02 

Strontium-90 pCi/1 22 41 l.OE-01 8.SE-01 

Sulfate mgll 74 75 2.0E+OO 7.6E+OO 

Thallium ~gil 5 78 4.0E-02 7.9E+OO 

Tin ~gil 7 67 l.OE+Ol 1.6E+01 

MAXIMUM 

9.SE+01 

l.lE-01 

9.4E+OO 

2.7E+02 

2.0E-01 

3.0E+01 

2.3E+01 

9.9E+OO 

9.4E+OO 

3.0E-01 

4.7E-02 

6.7E-01 

4.4E+OO 

1.2E+01 

1.2E+02 

5.8E+01 

1.9E+02 

8.3E+02 

4.6E+OO 

4.1E+01 

1.9E+01 

3.4E+Ol 

95% UCLC 

5.3E+01 

9.7E-02 

8.2E+OO 

1.8E+02 

2.6E-01 

2.3E+01 

3.0E+01 

3.4E+OO 

3.4E-01 

3.1E-02 

2.1E-01 

4.0E+OO 

1.1E+01 

1.2E+02 

7.9E+01 

1.1E+02 

3.8E+02 

3.2E+OO 

2.4E+01 

2.5E+Ol 

3.SE+01 

~ 
~ 

~ 
~ 
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TABLE C--6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-----

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Total Dissolved mg/1 75 82 9.0E+Ol 2.1E+02 
Solids 

Tritium nCi/1 40 76 3.0E-03 3.4E-OI 

Uranium jlg/1 52 77 6.0E-02 2.1E+OO 

Vanadium jlg/1 67 79 5.0E+OO 2.9E+OI 

Zinc jlg/1 46 79 3.9E+OO 6.8E+Ol 

Acetone jlg/1 4 5 3.2E+OI 4.0E+OI 

Aluminum jlg/1 I8 55 3.0E+OI 1.7E+02 

Americium-24I pCi/1 32 49 6.0E-03 2.7E-02 

Antimony jlg/1 I4 54 6.0E-OI 2.7E+OI 

Arsenic jlg/1 23 56 l.OE+OO 3.4E+OO 

Barium jlg/1 43 48 3.0E+OO 3.0E+OI 

Beryllium jlg/1 3 55 l.OE+OO 1.5E+OO 

Bicarbonate mg/1 56 56 3.2E+OI 6.6E+OI 

Boron jlg/1 40 55 l.OE+OI 4.9E+OI 

Bromine jlg/1 I I 4.0E+OI 4.0E+OI 

Cadmium jlg/1 IO 55 l.OE-OI 4.3E+OO 

Calcium mg/1 55 55 2.IE+OO 1.5E+OI 

Carbonate mg/1 4 56 l.OE+OO 2.5E+OO 

Cesium-137 pCi/1 29 55 2.0E-02 1.2E+OI 

Chlorine mg/1 8I 8I l.OE+OO 7.0E+OO 

Chromium jlg/1 I9 55 l.OE+OO l.IE+OI 

Cobalt jlg/1 5 55 3.0E+OO 7.9E+OO 

Copper jlg/1 25 55 3.0E+OO 1.2E+02 

Cyanide mg/1 4 44 l.OE-02 l.OE-02 

---- -- --------· -------

MAXIMUM 

5.3E+02 

l.lE+OO 

1.7E+OI 

2.6E+02 

1.3E+03 

5.9E+OI 

l.OE+03 

6.2E-02 

2.8E+02 

1.2E+Ol 

9.1E+Ol 

2.0E+OO 

1.1E+02 

3.0E+02 

4.0E+OI 

1.3E+OI 

5.2E+OI 

3.0E+OO 

1.6E+02 

5.6E+OI 

6.3E+OI 

2.2E+OI 

8.0E+02 

l.OE-02 

95% UCLC 

3.9E+02 

7.8E-OI 

8.6E+OO 

I.OE+02 

4.5E+02 

6.6E+OI 

6.7E+02 

5.7E-02 

1.7E+02 

7.5E+OO 

7.8E+OI 

2.5E+OO 

l.OE+02 

1.6E+02 

1.3E+OI 

4.0E+OI 

4.5E+OO 

8.8E+OI 

3.0E+OI 

4.0E+OI 

2.3E+OI 

4.8E+02 

l.OE-02 

~ c 
C' 
>Q 
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REGIME8 
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TABLE C-().-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-------

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Di-n-butyl J.tgll 2 7 l.SE+01 l.SE+01 
phthalate 

Fluorine mg/1 55 55 1.0E-Ol 3.1E-01 

Gross Alpha pCi/1 33 57 1.8E-01 1.4E+OO 

Gross Beta pCi/1 57 57 l.OE+OO 3.2E+OO 

Gross Gamma pCi/1 30 58 2.0E+OO 8.0E+01 

Hardness mg/1 53 54 5.7E+OO 5.7E+01 

Iron J.tg/1 48 55 4.5E+01 2.3E+03 

Lead J.tgll 45 56 l.OE+OO 2.6E+02 

Lithium mg/1 10 10 l.OE-02 2.1E-02 

Magnesium mg/1 54 55 1.2E-01 4.3E+OO 

Manganese Jlgll 44 55 l.OE+OO 5.6E+01 

Mercury J.tgll 7 56 7.8E-02 2.1E-01 

Molybdenum J.tgll 7 55 3.0E+OO 1.3E+02 

Nickel Jlgll 9 55 4.0E-Ol 2.9E+01 

Nitrate, as mg/1 66 81 4.0E-02 1.4E+OO 
Nitrogen 

pH 56 56 6.7E+OO 

Phosphate mg/1 1 1 S.OE-02 S.OE-02 

Phosphate, as mg/1 22 so 1.6E-02 1.2E-Ol 
Phosphorous 

Plutonium-238 pCi/1 36 67 l.OE-03 1.3E-02 

Plutonium-239, pCi/1 48 67 l.OE-03 2.7E-02 
Plutonium-240 

Potassium mg/1 43 55 8.4E-01 2.0E+OO 

Selenium J.tgll 12 56 l.OE+OO 8.3E+OO 

MAXIMUM 

l.SE+01 

6.0E-01 

9.0E+OO 

1.2E+01 

3.2E+02 

1.8E+02 

2.0E+04 

9.0E+03 

2.8E-02 

l.lE+01 

4.8E+02 

7.0E-01 

7.2E+02 

9.0E+Ol 

2.3E+01 

8.6E+OO 

5.0E-02 

4.0E-01 

4.3E-02 

2.3E-Ol 

4.7E+OO 

4.0E+Ol 

95% UCLC 

l.SE+01 

5.6E-Ol 

4.4E+OO 

7.1E+OO 

2.4E+02 

1.4E+02 

l.OE+04 

2.9E+03 

3.1E-02 

8.9E+OO 

2.2E+02 

6.SE-Ol 

6.7E+02 

8.0E+01 

8.3E+OO 

3.4E-Ol 

4.0E-02 

1.2E-Ol 

3.9E+OO 

3.8E+Ol 

~ 
~ 

~ 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Silica mg/1 54 57 5.0E+OO 5.5E+Ol 

Silver jJ.g/1 3 55 1.3E+Ol 1.7E+Ol 

Sodium mg/1 55 55 5.0E+OO 1.4E+Ol 

Strontium jJ.g/1 54 55 3.5E+Ol 9.3E+Ol 

Strontium-90 pCi/1 53 75 l.OE-01 1.4E+OO 

Sulfate mg/1 53 56 l.OE+OO 6.2E+OO 

Thallium jJ.g/1 I 54 2.3E-Ol 2.3E-Ol 

Tin jJ.g/1 6 52 l.OE+Ol 4.4E+Ol 

Toluene jJ.g/1 2 5 9.0E+OO 1.2E+Ol 

Total Dissolved mg/1 54 56 8.0E+OO 1.7E+02 
Solids 

Total Suspended mg/1 10 28 l.OE+OO 6.2E+OO 
Solids 

Tritium nCi/1 33 59 2.0E-02 4.4E-Ol 

Uranium jJ.g/1 43 57 4.0E-02 6.3E-Ol 

Vanadium jJ.g/1 22 55 l.OE+OO 7.5E+OO 

Zinc Jlg/1 53 55 1.9E+Ol 1.2E+03 

Acetone jJ.g/1 13 18 2.0E+Ol 2.9E+Ol 

Aluminum Jlg/1 91 124 l.OE+01 2.5E+03 

Americium-241 pCi/1 64 80 2.4E-03 3.6E-02 

Ammonia, as Jlg/1 21 124 6.0E+OO 5.3E+Ol 
Nitrogen 

Antimony Jlgll 15 124 2.0E-Ol l.OE+OO 

Arsenic jJ.g/1 84 124 l.OE+OO 6.1E+OO 

Barium Jlg/1 99 101 7.0E+OO 8.7E+Ol 

Beryllium Jlg/1 20 124 5.0E-01 1.7E+OO 

MAXIMUM 95% UCLC 

8.4E+Ol l.OE+02 

2.0E+Ol 2.5E+Ol 

1.4E+02 4.8E+Ol 

8.0E+02 3.3E+02 

3.5E+Ol l.IE+Ol 

2.5E+Ol 2.0E+Ol 

2.3E-Ol 

9.0E+Ol l.OE+02 

1.4E+Ol 1.9E+Ol 

1.9E+03 6.6E+02 

2.6E+Ol 2.1E+Ol 

2.1E+OO 1.4E+OO ~ 
0 

2.7E+OO 2.0E+OO 

1.5E+Ol 1.7E+Ol 

0' 

[ 
7.0E+03 4.2E+03 

4.4E+Ol 4.5E+01 

4.1E+04 1.6E+04 

7.9E-02 7.7E-02 

8.3E+02 4.1E+02 

7.0E+OO 4.5E+OO 

7.0E+01 2.6E+Ol 

8.3E+02 3.6E+02 

1.3E+Ol 7.3E+OO 
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TABLE C--6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-- -----·-· ---- ----- - ---

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Bicarbonate mg/1 123 123 4.2E+Ol 9.4E+01 

Boron IJ.gll 107 124 2.0E+OO 3.5E+Ol 

Bromine IJ.gll 3 4 2.0E+Ol 4.7E+01 

Butanone [2-] IJ.g/1 2 18 2.3E+Ol 2.5E+01 

Cadmium IJ.gll 34 124 2.0E-Ol 3.SE+OO 

Calcium mg/1 121 123 4.2E-Ol 2.3E+Ol 

Carbonate mg/1 3 123 2.0E+OO 7.0E+OO 

Cesium-137 pCi/1 58 118 l.OE-02 2.5E+Ol 

Chlorine mg/1 123 123 l.OE+OO 5.4E+OO 

Chloroethane IJ.g/1 3 18 1.1E+01 1.2E+01 

Chromium IJ.gll 85 124 l.OE+OO 9.3E+OO 

Cobalt IJ.gll 11 101 3.0E+OO 9.7E+OO 

Copper IJ.gll 38 124 l.OE+OO l.SE+01 

Cyanide mg/1 4 101 l.OE-02 5.8E-02 

Di-n-butyl IJ.gll 4 20 1.4E+Ol 2.0E+Ol 
phthalate 

Dinitrotoluene IJ.gll 1 38 l.SE-01 1.8E-Ol 
[2,4-] 

Fluorine mg/1 123 123 2.9E-Ol 4.9E-01 

Gross Alpha pCi/1 93 124 l.OE-01 3.4E+OO 

Gross Beta pCi/1 124 124 l.SE+OO 5.2E+OO 

Gross Gamma pCi/1 77 124 l.OE+01 1.2E+02 

Hardness mg/1 119 123 1.3E+01 7.7E+01 

HMX (Octogen) IJ.g/1 1 17 4.9E+OO 4.9E+OO 

Iron IJ.g/1 94 124 l.OE+01 2.3E+03 

Lead IJ.g/1 66 127 2.0E-Ol 8.9E+OO 

MAXIMUM 

S.OE+02 

2.0E+02 

6.0E+01 

2.6E+01 

1.7E+Ol 

1.1E+02 

1.7E+01 

1.4E+02 

3.3E+01 

1.4E+01 

1.2E+02 

3.3E+01 

2.5E+02 

1.2E-01 

3.7E+01 

1.8E-Ol 

1.4E+OO 

3.6E+Ol 

6.2E+01 

l.OE+03 

5.8E+02 

4.9E+OO 

2.9E+04 

2.0E+02 

95% UCLC 

2.1E+02 

9.8E+Ol 

9.3E+01 

2.9E+01 

l.lE+Ol 

5.7E+01 

2.4E+Ol 

1.1E+02 

l.SE+01 

l.SE+01 

3.7E+01 

2.9E+Ol 

9.5E+01 

l.SE-01 

4.3E+01 

8.3E-01 

1.4E+Ol 

1.8E+01 

4.3E+02 

2.1E+02 

1.4E+04 

6.6E+01 

&: 
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TABLE C--6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MJNIMUM MEAN 

Lithium mg/1 16 16 2.0E-02 2.8E-02 

Magnesium mg/1 120 123 4.0E-Ol 3.7E+OO 

Manganese J.lg/1 85 124 l.OE+OO 2.0E+02 

Mercury J.lg/1 3 124 l.OE-01 2.7E-Ol 

Methylene chloride J.lg/1 3 18 5.0E+OO 5.0E+OO 

Molybdenum J.lg/1 25 103 l.OE+OO 4.0E+OO 

Nitrate, as mg/1 96 126 2.0E-02 l.OE+OO 
Nitrogen 

pH 123 123 6.8E+OO 

Phosphate, as mg/1 58 123 2.0E-02 4.5E-Ol 
Phosphorous 

Plutoniwn-238 pCi/1 80 125 3.0E-04 1.7E-02 

Plutonium-239, pCi/1 87 125 l.OE-03 1.8E-02 
Plutonium-240 

Potassium mg/1 120 123 2.0E-Ol 2.9E+OO 

RDX (Cyclonite) J.Lg/1 I 18 2.3E+Ol 2.3E+OI 

Selenium J.Lg/1 26 124 l.OE+OO 6.5E+OO 

Silica mg/1 127 127 2.2E+Ol 6.1E+Ol 

Silver J.lg/1 8 124 l.OE+OO 3.0E+OI 

Sodium mg/1 120 123 5.0E+OO 2.1E+Ol 

Strontium Jlg/1 124 124 l.OE+OO 1.9E+02 

Strontium-90 pCi/1 68 101 l.OE-01 9.5E-Ol 

Sulfate mg/1 123 123 l.OE+OO 6.7E+OO 

Tetryl(methyl- Jlg/1 I 18 6.1E-Ol 6.1E-Ol 
2,4,6-

trinitropheny lnitra 
mine) 

- --- --- --- -- -- - -----

MAXIMUM 95o/o UCLc 

5.8E-02 S.OE-02 

1.8E+Ol 8.7E+OO 

7.0E+03 1.8E+03 

6.0E-Ol 8.4E-Ol 

5.0E+OO 5.0E+OO 

1.6E+Ol 1.3E+Ol 

2.8E+Ol 6.8E+OO 

8.9E+OO 

5.1E+OO 2.3E+OO 

1.4E-Ol 5.7E-02 

6.2E-02 4.6E-02 

~ 
0 

9.4E+OO 6.IE+OO 

2.3E+Ol 

c-
[ 

7.0E+Ol 3.5E+Ol 

8.8E+Ol 9.5E+Ol 

1.3E+02 1.2E+02 

1.4E+02 6.7E+Ol 

1.4E+03 5.4E+02 

2.0E+Ol 5.8E+OO 

3.3E+Ol 1.6E+Ol 

6.IE-Ol 
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(Water Canyon 
Gallery) 

TABLE C~.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

~~ 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Thallium 1-lgll 9 124 4.0E-02 2.8E+OO 1.6E+Ol 

Tin 1-lg/1 13 78 8.0E+OO 3.5E+01 5.9E+01 

Total Dissolved mg/1 123 123 6.0E+OO 2.0E+02 2.1E+03 
Solids 

Total Suspended mg/1 10 32 1.2E+OO 1.4E+01 8.4E+01 
Solids 

Trinitrotoluene 1-lg/1 2 18 2.0E-01 2.5E+OO 4.8E+OO 
[2,4,6-] 

Tritium nCi/1 83 124 1.5E-02 3.5E-01 3.8E+OO 

Uranium 1-lg/1 133 143 l.OE-01 2.7E+OO 3.9E+01 

Vanadium 1-lg/1 111 124 l.OE+OO 2.0E+01 1.6E+02 

Zinc 1-lgll 60 124 l.OE+OO 1.6E+02 6.5E+03 

Aluminum 1-lg/1 5 6 9.0E+Ol 6.1E+02 1.2E+03 

Americium-241 pCi/1 3 4 3.0E-03 1.8E-02 3.0E-02 

Arsenic 1-lgll 1 6 l.SE+OO 1.5E+OO l.SE+OO 

Barium 1-lgll 4 5 1.2E+01 6.9E+01 2.3E+02 

Bicarbonate mg/1 6 6 2.8E+Ol 4.3E+01 6.7E+01 

Boron 1-lSil 1 6 2.4E+Ol 2.4E+01 2.4E+01 

Calcium mg/1 6 6 6.0E+OO 7.5E+OO 1.1E+01 

\Cesium-137 pCi/1 3 6 2.2E-01 5.1E+01 1.5E+02 

Chlorine mg/1 6 6 l.OE+OO 3.2E+OO 1.2E+01 

Chromium 1-lgll 2 6 5.3E+OO 6.2E+OO 7.0E+OO 

Copper 1-lgll 2 6 3.0E+OO 5.5E+OO 8.0E+OO 

Fluorine mg/1 2 6 6.0E-02 1.3E-01 2.0E-01 

Gross Alpha pCi/1 5 6 4.4E-01 8.9E-01 l.OE+OO 

Gross Beta pCi/1 6 6 2.0E+OO 3.4E+OO S.OE+OO 

-

95% UCLC 

1.3E+01 

6.4E+01 

6.0E+02 

6.5E+01 

9.0E+OO 

1.2E+OO 

1.3E+01 

7.SE+01 

1.8E+03 

1.6E+03 

4.6E-02 

2.9E+02 

7.0E+Ol 

1.1E+01 

2.2E+02 

1.2E+01 

8.6E+OO 

1.3E+Ol 

3.3E-01 

1.4E+OO 

6.0E+OO 

~ 
~ 

~ 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Gross Gamma pCi/1 3 5 3.0E+01 2.9£+02 

Hardness mg/1 6 6 2.5E+01 3.1E+01 

Iron J.lg/1 4 6 4.0E+01 3.5E+02 

Lead J.lgll 1 6 1.7E+OO 1.7E+OO 

Lithiwn mg/1 1 1 9.0E-03 9.0E-03 

Magnesium mg/1 5 6 3.0E+OO 3.3E+OO 

Manganese J.lgll 2 6 2.0E+OO 2.5E+OO 

Molybdenum J.lg/1 1 6 2.0E+OO 2.0E+OO 

Nickel J.lgll 1 6 2.0E+01 2.0E+01 

Nitrate, as mg/1 6 6 1.5E-01 3.7E-01 
Nitrogen 

pH 6 6 6.9E+OO 

Phosphate, as mg/1 3 6 4.0E-02 1.5E-01 
Phosphorous 

Plutonium-238 pCi/1 5 6 3.0E-03 5.8E-03 

Plutonium-239, pCi/1 5 6 4.0E-03 1.3E-02 
Plutonium-240 

Potassium mg/1 5 6 1.5E+OO 2.1E+OO 

Selenium J.lg/1 I 6 4.0E+OO 4.0E+OO 

Silica mg/1 6 6 1.6£+01 4.0E+01 

Sodium mg/1 5 6 5.1E+OO 7.2E+OO 

Strontium J.lg/1 5 6 4.2E+01 5.6E+01 

Strontium-90 pCi/1 I 3 l.OE-01 l.OE-OI 

Sulfate mg/1 6 6 2.0E+OO 3.1E+OO 

Thallium J.lg/1 I 6 1.2E+OO 1.2E+OO 

MAXIMUM 

8.2E+02 

3.9E+01 

5.6E+02 

1.7E+OO 

9.0E-03 

3.8E+OO 

3.0E+OO 

2.0E+OO 

2.0£+01 

9.7E-01 

8.0E+OO 

2.0E-01 

9.0E-03 

2.2E-02 

3.0E+OO 

4.0E+OO 

4.8E+01 

1.2E+01 

8.1E+01 

l.OE-01 

6.0E+OO 

1.2E+OO 

~-

95% UCLC 

1.2E+03 

4.0E+01 

8.2E+02 

3.9E+OO 

3.9E+OO 

9.7E-01 

3.3E-01 

l.IE-02 

2.7E-02 

3.3E+OO 

6.4E+Ol 

1.3E+Ol 

8.5E+01 

6.2E+OO 

-

~ c c
~-
i 



~ 
-~ 

GROUNDWATER 
REGIME8 

Springs from 
Volcanics 

(Water Canyon 
Gallery) (cont.) 

San Ildefonso Wells 

I 

I 

I 

TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Total Dissolved mgll 5 6 6.8E+Ol 9.5E+01 
Solids 

Total Suspended mg/1 2 2 2.0E+OO 2.0E+OO 
Solids 

Tritium nCi/1 3 6 l.OE-01 4.3E-01 

Uranium j.lg/1. 3 6 l.OE-01 2.5E-01 

Vanadium j.lg/1. 3 6 4.0E+OO 8.3E+OO 

Zinc j.lg/1. 1 6 3.0E+01 3.0E+Ol 

Acetone j.lg/1. 1 12 3.10E+Ol 3.10E+Ol 

Aluminum j.lgll 12 47 3.00E+01 1.04E+02 

Americium-241 pCi/1 36 46 2.00E-03 2.64E-02 

Antimony j.lg!l 17 47 3.00E-01 1.98E+OO 

Arsenic j.lgll 47 52 2.00E+OO 8.66E+OO 

Barium j.lg!l 48 51 l.OOE+OO 9.68E+01 

Bexyllium j.lgll 6 52 1.00E+OO 7.00E+OO 

Bicarbonate mgll 52 52 6.80E+01 2.11E+02 

Bis(2-ethylhexyl) j.lg/1 10 19 1.10E+01 1.48E+01 
phthalate 

Boron j.lgll 45 47 8.00E+OO 4.02E+02 

Bromine j.lgll 8 8 7.00E+01 4.83E+02 

Cadmium j.lg/1 5 52 2.00E-Ol 1.34E+OO 

Calcium mgll 52 52 2.80E+OO 2.88E+Ol 

Carbonate mgll 22 52 l.OOE+OO 1.01E+01 

Cesium-137 pCi/1 35 52 1.50E-01 1.19E+Ol 

Chlorine mgll 52 52 3.00E+OO 6.57E+Ol 

Chloroethane j.lgll 6 12 1.30E+Ol 1.52E+Ol 

MAXIMUM 

1.4E+02 

2.0E+OO 

l.OE+OO 

4.0E-01 

l.lE+Ol 

3.0E+Ol 

3.10E+Ol 

1.60E+02 

7.50E-02 

8.00E+OO 

4.10E+01 

3.30E+02 

1.70E+01 

5.71E+02 

1.90E+01 

2.20E+03 

1.78E+03 

5.00E+OO 

8.50E+Ol 

3.40E+01 

9.00E+Ol 

4.46E+02 

1.80E+Ol 

95% UCLC 

1.5E+02 

2.0E+OO 

1.4E+OO 

5.5E-Ol 

1.6E+Ol 

1.93E+02 

6.02E-02 

6.70E+OO 

2.14E+Ol 

3.33E+01 

2.04E+01 

4.73E+02 

2.15E+01 

1.65E+03 

1.71E+03 

5.49E+OO 

7.61E+Ol 

2.70E+01 

5.87E+Ol 

2.83E+02 

1.86E+01 
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TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

- - - -- ---- ~------

ANALYTE UNITSb DETECTED ANALYZED MlNIMUM MEAN MAXIMUM 

Chromium f.!g/1 23 52 2.00E-Ol 1.28E+Ol 5.50E+Ol 

Cobalt flg/1 6 47 4.00E+OO 1.58E+Ol 5.50E+Ol 

Copper f.!g/1 28 52 2.00E+OO 1.58E+Ol 1.20E+02 

Cyanide mg/1 I 30 3.00E-02 3.00E-02 3.00E-02 

Di-n-butyl f.!g/1 1 19 l.IOE+Ol l.IOE+Ol l.lOE+Ol 
phthalate 

Fluorine mg/1 52 52 1.30E-Ol 2.04E+OO 4.90E+Ol 

Gross Alpha pCi/1 35 52 2.10E-Ol 9.04E+OO 4.00E+Ol 

Gross Beta pCi/1 50 52 8.00E-Ol 5.11E+OO 1.70E+Ol 

Gross Gamma pCi/1 33 47 l.OOE+Ol 1.31E+02 5.00E+02 

Hardness mg/1 52 52 8.00E+OO 8.04E+Ol 2.35E+02 

Iron flg/1 33 52 2.00E+Ol 6.67E+02 9.60E+03 

Lead f.!g/1 14 62 5.00E-Ol 2.43E+OO 6.00E+OO 

Lithium mg/1 8 8 3.00E-02 1.05E-OI 2.90E-Ol 

Magnesium mg/1 47 52 4.00E-02 2.33E+OO 7.80E+OO 

Manganese flg/1 29 52 l.OOE+OO 7.59E+OO 3.60E+Ol 

Mercury flg/1 6 51 l.OOE-01 4.17E-Ol l.OOE+OO 

Molybdenum flg/1 21 47 1.70E+OO 1.31E+Ol 5.70E+Ol 

Nickel flg/1 3 47 l.OOE+Ol 2.27E+Ol 3.00E+Ol 

Nitrate, as mg/1 55 60 2.49E-02 2.75E+OO 1.90E+Ol 
Nitrogen 

Phosphate mg/1 2 8 l.OOE-01 1.25E-Ol l.SOE-01 

Phosphate, as mg/1 11 45 3.27E-02 1.21E-Ol 4.00E-Ol 
Phosphorous 

Plutonium-238 pCi/1 29 52 3.00E-03 2.6IE-02 l.IOE-01 

--

95% UCLC 

3.53E+Ol 

5.61E+Ol 

5.98E+Ol 

1.56E+Ol 

2.74E+Ol 

1.25E+Ol 

3.86E+02 

2.16E+02 

4.2IE+03 

5.78E+OO 

2.80E-Ol 

6.66E+OO 

2.20E+Ol 

1.26E+OO 

4.41E+Ol 

4.47E+Ol 

l.llE+Ol 

1.96E-Ol 

3.15E-Ol 

8.51E-02 

~ c 
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GROUNDWATER 
REGIME8 

San Ildefonso Wells 
(cont.) 

TABLE C-6.-Groundwater Detection Statistics by Regime and Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MJNIMUM MEAN 

Plutonium-239, pCi/1 37 52 9.00E-04 2.83E-02 
Plutonium-240 

Potassium mgll 46 52 5.30E-01 2.37E+OO 

Selenium IJ.g/l 14 52 2.00E+OO 3.37E+OO 

Silica mgll 57 60 2.10E+01 3.59E+01 

Silver IJ.g/l 5 52 l.OOE+OO 2.64E+01 

Sodium mg/l 52 52 1.40E+01 1.23E+02 

Strontium IJ.gll 47 47 2.68E+01 4.31E+02 

Strontium-90 pCi/1 33 46 l.OOE-01 7.21E-01 

Sulfate mg/l 52 52 4.00E+OO 3.08E+01 

Thallium IJ.gll 12 47 3.00E-02 1.93E-01 

Tin IJ.gll 1 40 l.OOE+01 l.OOE+01 

Total Dissolved mgll 52 52 1.10E+02 4.56E+02 
Solids 

Total Suspended mgll 2 18 2.00E+OO 2.40E+OO 
Solids 

Trichloroethane IJ.gll 1 12 2.30E+01 2.30E+01 
[1,1,1-] 

Tritium nCi/1 34 52 9.80E-02 3.94E-Ol 

Uranium IJ.g/l so 52 2.00E-01 l.llE+Ol 

Vanadium IJ.gll 44 47 S.OOE+OO 1.87E+01 

Zinc IJ.gll 36 52 3.90E+OO 1.11E+02 

a Groundwater regime designations are in accordance with the Environmental Surveillance Program. 

MAXIMUM 95o/o UCL': 

3.37E-01 1.42E-01 

6.00E+OO 5.04E+OO 

6.SOE+OO 6.37E+OO 

6.30E+01 5.72E+01 

4.40E+01 6.76E+Ol 

5.20E+02 3.80E+02 

l.SOE+03 1.18E+03 

8.40E+OO 3.67E+OO 

8.20E+01 7.36E+01 

9.00E-01 7.3SE-Ol 

l.OOE+01 

1.4SE+03 1.17E+03 

2.80E+OO 3.53E+OO 

2.30E+01 

2.10E+OO l.lOE+OO 

3.52E+01 2.97E+Ol 

6.00E+01 3.90E+Ol 

1.30E+03 5.61E+02 

b pCi/1 is picocuries of radioactive analyte per liter of sample, nCi/1 is nanocuries of radioactive analyte per liter, ~tg/1 is micrograms of analyte per liter of sample, mg/1 is milligrams 
of analyte per liter of sample, NTU is nephelometric turbidity units. 

c Upper confidence limit (UCL) not calculated when the number of detected analyses equals 1. 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and byAnalyte 
(Environmental Surveillance Report Data 1991 to 1996) 

- -~------------~-~----

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Aluminum Jlg/l 8 8 4.7E+03 5.9E+04 

Americium-241 pCill 6 6 1.8E-02 2.7E-02 

Ammonia, as mg/l 4 11 3.0E-02 l.OE-01 
Nitrogen 

Antimony Jlg/l 1 6 l.OE+OO l.OE+OO 

Arsenic Jlg/l 8 8 5.0E+OO 2.3E+01 

Barium Jlg/l 8 8 8.3E+01 6.9E+02 

Beryllium Jlg/l 5 8 3.0E+OO 8.6E+OO 

Bicarbonate mg/l 8 8 6.6E+01 7.6E+01 

Boron Jlg/l 8 8 3.7E+01 5.5E+01 

Cadmium Jlg/l 3 8 I.OE+OO 3.0E+OO 

Calcium mgll 8 8 1.3E+01 2.5E+01 

Cesium-137 pCill 1 8 2.1E+OO 2.1E+OO 

Chlorine mg/l 8 8 7.0E+OO l.IE+01 

Chromium Jlg/l 6 8 1.2E+01 4.0E+01 

Cobalt Jlg/l 5 8 4.0E+OO 1.2E+Ol 

Copper Jlg/l 6 8 5.0E+OO 2.8E+01 

Cyanide mg/l 2 7 5.0E-02 5.5E-02 

Fluorine mg/l 8 8 l.OE-01 1.9E-01 

Gross Alpha pCill 8 8 3.0E+OO 1.3E+01 

Gross Beta pCill 8 8 7.0E+OO 1.8E+01 

Gross Gamma pCill 6 8 4.0E+01 1.2E+02 

Hardness mg/l 8 8 5.3E+Ol l.OE+02 

Iron Jlg/l 8 8 2.2E+03 3.6E+04 

Lead Jlg/l 5 6 3.0E+OO 8.3E+Ol 

Lithium mg/l 2 2 3.4E-02 6.5E-02 

MAXIMUM 

1.6E+05 

4.1E-02 

2.4E-01 

l.OE+OO 

7.2E+01 

1.6E+03 

2.0E+01 

9.8E+01 

9.0E+01 

5.0E+OO 

4.2E+01 

2.1E+OO 

1.3E+Ol 

I.OE+02 

2.8E+01 

7.1E+01 

6.0E-02 

3.0E-01 

2.6E+01 

2.9E+01 

4.0E+02 

1.9E+02 

1.3E+05 

2.4E+02 

9.5E-02 

95% UCLC 

1.6E+05 

4.5E-02 

2.9E-01 

6.6E+01 

1.9E+03 

2.2E+01 

9.8E+01 

9.0E+01 

7.0E+OO 

4.7E+01 

1.5E+01 

l.OE+02 

3.2E+Ol 

7.3E+Ol 

6.9E-02 

3.0E-01 

3.0E+01 

3.3E+01 

4.0E+02 

2.0E+02 

1.2E+05 

2.7E+02 

1.5E-Ol 
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TABLE C-7 .-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Magnesium mg/1 8 8 3.8E+OO 9.7E+OO 

Manganese ~gil 8 8 4.0E+OO 8.6E+02 

Mercury ~gil 3 8 2.0E-Ol 3.3E-Ol 

Molybdenum ~gil 1 8 2.0E+OO 2.0E+OO 

Nickel ~gil 6 8 l.OE+01 3.3E+Ol 

Nitrate, as mg/1 15 18 4.0E-02 1.4E+OO 
Nitrogen 

Nitrite, as Nitrogen mgll 4 11 2.0E-02 4.5E-02 

pH 8 8 6.8E+OO 

Phosphate, as mg/1 7 7 l.OE-01 3.9E-Ol 
Phosphorous 

Plutonium-238 pCi/1 4 8 2.0E-03 1.9E-02 

Plutonium-239, pCi/1 5 8 3.0E-03 1.6E-02 
Plutonium-240 

Potassium mg/1 8 8 2.1E+OO l.lE+Ol 

Selenium ~gil 6 8 l.OE+OO 5.4E+OO 

Silica mgll 8 8 5.3E+01 6.0E+Ol 

Sodium mg/1 8 8 2.0E+01 2.4E+01 

Strontium ~gil 8 8 l.OE+02 1.8E+02 

Strontium-90 pCi/1 5 5 2.0E-01 5.6E-01 

Sulfate mgll 8 8 2.0E+OO 7.0E+OO 

Thallium ~gil 2 6 2.0E+OO 4.0E+OO 

Tin ~gil 3 8 3.0E+Ol 4.1E+Ol 

Total Dissolved mgll 8 8 9.6E+01 1.8E+02 
Solids 

Total Kjeldahl mgll 9 11 4.0E-02 6.8E-01 
Nitrogen 

MAXIMUM 

2.1E+Ol 

2.4E+03 

6.0E-Ol 

2.0E+OO 

8.0E+Ol 

1.7E+01 

9.0E-02 

9.0E+OO 

6.0E-Ol 

3.4E-02 

3.9E-02 

2.2E+01 

1.6E+01 

6.7E+Ol 

3.0E+01 

3.3E+02 

l.lE+OO 

9.0E+OO 

6.0E+OO 

5.0E+01 

2.1E+02 

2.5E+OO 

95o/o UCLc 

2.0E+Ol 

2.6E+03 

8.0E-Ol 

8.2E+Ol 

l.OE+01 

l.lE-01 

7.2E-01 

5.0E-02 

4.3E-02 

2.6E+Ol 

1.6E+01 

6.9E+01 

3.1E+01 

3.4E+02 

1.4E+OO 

1.2E+Ol 

9.7E+OO 

6.2E+01 

2.5E+02 

2.2E+OO 
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TABLE C-1.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Total Suspended mg/1 3 3 3.0E+OO 1.8E+01 
Solids 

Tritium nCi/1 8 8 2.9E-02 4.0E-01 

Uranium IJ.gll 7 8 2.8E-01 2.6E+OO 

Vanadium IJ.g/1 7 8 1.4E+01 5.8E+01 

Zinc IJ.g/1 7 8 8.6E+01 2.4E+02 

Acetone IJ.g/1 2 16 2.0E+OO 3.0E+OO 

Aluminum IJ.g/1 69 75 1.0E+02 7.7E+03 

Americium-241 pCi/1 75 95 9.0E-04 3.5E+OO 

Antimony IJ.gll 3 74 7.0E-01 1.2E+OO 

Arsenic IJ.gll 24 74 l.OE+OO 8.0E+OO 

Barium IJ.gll 57 69 3.0E-02 2.2E+02 

Barium-140 pCi/1 7 11 2.5E+OO 7.0E+OO 

Beryllium IJ.g/1 16 75 3.0E-01 5.9E+OO 

Bicarbonate mg/1 59 59 2.6E+01 6.3E+01 

Boron IJ.gll 44 81 1.3E+01 5.7E+01 

Cadmium IJ.g/1 9 74 1.2E+OO 9.3E+OO 

Calcium mg/1 75 75 7.5E+OO 2.1E+01 

Cerium-144 pCi/1 18 27 l.OE+OO 3.1E+01 

Cesium-137 pCi/1 52 73 1.3E-02 1.6E+01 

Chlorine mg/1 63 63 6.0E+OO 4.3E+OI 

Chloro-3- IJ.g/1 1 16 2.0E+OI 2.0E+Ol 
me thy lphenol[ 4-] 

Chlorophenol[ o-] IJ.g/1 1 16 l.OE+01 l.OE+01 

Chromium IJ.g/1 28 75 1.8E+OO 5.1E+02 

Cobalt IJ.g/1 7 75 4.0E+OO 2.5E+01 

-

MAXIMUM 

4.6E+01 

9.0E-01 

5.8E+OO 

1.5E+02 

7.2E+02 

4.0E+OO 

2.4E+05 

9.4E+01 

2.0E+OO 

8.3E+01 

3.1E+03 

1.1E+01 

3.0E+01 

l.OE+02 

2.7E+02 

3.6E+01 

3.2E+02 

1.1E+02 

2.6E+02 

1.1E+02 

2.0E+Ol 

l.OE+01 

7.0E+03 

7.1E+01 

---------

95% UCLC 

6.7E+01 

9.1E-01 

6.1E+OO 

1.5E+02 

6.8E+02 

5.8E+OO 

7.1E+04 

3.2E+01 

2.6E+OO 

4.2E+01 

1.5E+03 

1.3E+01 

2.4E+01 

l.OE+02 

1.6E+02 

3.3E+01 

9.2E+01 

1.1E+02 

1.1E+02 

8.7E+Ol 

3.7E+03 

7.1E+01 
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(cont.) 

TABLE C-1.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Cobalt-57 pCi/1 10 16 1.4E-01 5.6E+OO 

Coba1t-60 pCi/1 24 27 1.4E-01 9.7E+OO 

Copper flg/1 19 75 1.3E+OO 6.0E+01 

Cyanide mg/1 1 57 4.0E-02 4.0E-02 

Dichloropheno1 flg/1 1 16 l.OE+01 l.OE+01 
[2,4-] 

Dimethylphenol flg/1 1 16 l.OE+01 l.OE+01 
[2,4-] 

Di-n-butyl flg/1 1 16 1.1E+01 1.1E+01 
phthalate 

Dinitrophenol flg/1 1 16 S.OE+01 S.OE+01 
[2,4-] 

Europium-! 52 pCi/1 20 27 1.4E+OO 3.3E+01 

Fluorine mg/1 69 73 1.2E-Ol 6.6E-Ol 

Gross Alpha pCi/1 56 73 2.0E-01 S.lE+OO 

Gross Beta pCi/1 72 73 2.0E+OO 3.9E+01 

Gross Gamma pCi/1 61 69 2.0E+OO 1.3E+02 

Hardness mg/1 48 48 2.SE+Ol 8.0E+Ol 

Iodine-129 pCi/1 1 2 3.1E+OO 3.1E+OO 

Iron flg/1 71 75 S.OE+01 5.4E+03 

Lead f.!g/1 24 74 6.0E-01 3.4E+Ol 

Lithium mg/1 24 44 3.0E-03 3.SE-02 

Magnesium mg/1 63 75 2.2E+OO 5.3E+OO 

Manganese flg/1 so 75 7.0E-01 9.2E+02 

Mercury flg/1 13 74 l.OE-01 2.2E+OO 

Methyl-4,6- flg/1 1 16 S.OE+Ol S.OE+01 
dinitrophenol[2-] 

MAXIMUM 

1.8E+01 

3.7E+01 

8.7E+02 

4.0E-02 

l.OE+01 

l.OE+01 

1.1E+Ol 

S.OE+Ol 

1.2E+02 

l.OE+OO 

7.4E+01 

l.SE+02 

9.0E+02 

1.1E+03 

3.1E+OO 

1.9E+OS 

4.1E+02 

1.3E-01 

7.7E+01 

1.4E+04 

1.4E+01 

S.OE+01 

95% UCLC 

1.7E+01 

3.4E+01 

4.SE+02 

1.1E+02 

1.2E+OO 

3.2E+Ol 

1.2E+02 

4.6E+02 

3.8E+02 

5.3E+04 

2.0E+02 

9.8E-02 

2.4E+01 

6.8E+03 

1.1E+01 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

---- ---------· --- - - - ···-- -- ---- - - - -- ------ ------ ---- ----· -------- -------------------

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 95o/o UCLC 

Methylphenol[2-] !lgll I I6 l.OE+OI l.OE+OI l.OE+OI 

Methyiphenol[4-] !lgll I 16 l.OE+OI l.OE+OI l.OE+OI 

Molybdenum !lgll 45 76 2.0E+OO 2.9E+02 l.OE+03 9.1E+02 

Neptunium-237 pCi/1 I8 27 4.9E-02 2.8E+OI l.OE+02 9.6E+Ol 

Nickel !lgll 9 75 l.IE+OO 4.9E+OI 1.7E+02 1.6E+02 

Nitrate, as mg/1 54 75 4.0E-02 5.9E-01 7.3E+OO 2.9E+OO 
Nitrogen 

Nitrophenoi[2-] !lgll 1 16 l.OE+01 l.OE+01 l.OE+01 

Nitrophenol[ 4-] !lgll 1 16 5.0E+01 S.OE+01 5.0E+01 

Pentachlorophenol !lg/1 I 16 S.OE+01 S.OE+01 S.OE+Ol 

pH 63 63 l.OE-01 8.0E+OO 

Phenol !lgll I 16 l.OE+01 l.OE+01 I.OE+Ol 

Phosphate, as mg/1 49 55 2.0E-02 8.9E-01 2.9E+01 9.2E+OO 
Phosphorous 

Phosphorous mg/1 8 15 4.3E-02 1.3E-01 2.3E-01 2.5E-01 

Plutonium-238 pCi/1 44 74 l.OE-03 2.6E-02 3.6E-Ol 1.4E-01 

Plutonium-239, pCi/1 65 74 l.OE-03 7.8E-02 1.6E+OO 5.3E-01 
Plutonium-240 

Potassium mg/1 69 75 1.7E+OO 6.3E+OO 3.0E+01 1.4E+01 

Potassium-40 pCi/1 I3 16 2.2E+OO 2.4E+02 5.0E+02 5.7E+02 

Ruthenium-! 06 pCi/1 12 27 2.2E+OO 3.8E+01 l.SE+02 1.3E+02 

Selenium llgll 4 74 3.0E+OO 5.3E+OO l.OE+Ol 1.2E+OI 

Silica mg/1 6I 6I 2.2E+OI 4.0E+OI 6.7E+Ol 5.7E+Ol 

Silver llgll 4 75 4.0E-Ol 1.4E+OI 2.6E+Ol 3.5E+OI 

Sodium mg/1 75 75 4.0E+OO 3.2E+OI 5.9E+OI 5.IE+OI 

Sodium-22 pCi/1 I6 27 2.9E-02 3.IE+OO l.IE+Ol 9.9E+OO 

~ c 
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TABLE C-7 .-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-- - -

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Strontium ~gil 76 76 4.8E+Ol 1.2E+02 

Strontium-90 pCi/1 65 68 3.0E-Ol 2.2E+01 

Sulfate mgll 75 75 4.0E+OO 8.9E+OO 

Thallium ~gil 9 74 3.0E-01 1.2E+OO 

Tin ~gil 2 71 3.0E+01 5.0E+01 

Total Dissolved mgll 63 63 7.4E+Ol 2.2E+02 
Solids 

Total Suspended mgll 14 26 2.0E+OO 8.1E+01 
Solids 

Trichlorophenol ~gil 1 16 5.0E+01 5.0E+01 
[2,4,5-] 

Trichlorophenol ~gil 1 16 l.OE+01 l.OE+01 
[2,4,6-] 

Tritium nCi/1 60 74 4.6E-02 8.2E-01 

Turbidity NTU 15 15 6.0E-01 8.3E+OO 

Uranium ~gil 61 73 2.0E-02 1.8E+OO 

Vanadium ~gil 22 75 1.7E+OO 2.8E+Ol 

Zinc ~gil 34 75 9.0E-02 1.1E+02 

Acetone ~gil 1 17 2.1E+Ol 2.1E+Ol 

Actinium-228 pCi/1 3 6 1.2E+OO 6.2E+OO 

Aluminum ~gil 59 63 2.5E+Ol 5.4E+03 

Americium-241 pCi/1 64 75 1.2E-Ol 2.9E+OO 

Antimony ~gil 10 63 2.0E-01 1.6E+OO 

Arsenic ~gil 27 63 2.0E+OO 4.6E+OO 

Barium ~gil 51 57 4.0E+Ol 2.1E+02 

Barium-140 pCi/1 8 10 6.7E-01 7.1E+OO 

MAXIMUM 

9.3E+02 

3.7E+02 

3.1E+01 

3.0E+OO 

7.0E+01 

8.0E+02 

4.2E+02 

5.0E+01 

l.OE+01 

9.3E+OO 

8.0E+01 

5.0E+01 

3.5E+02 

1.6E+03 

2.1E+Ol 

9.8E+OO 

4.4E+04 

6.6E+01 

3.0E+OO 

1.2E+Ol 

9.1E+02 

1.9E+01 

95% UCLC 

3.5E+02 

1.2E+02 

1.7E+01 

3.3E+OO 

1.1E+02 

4.5E+02 

3.4E+02 

3.8E+OO 

4.8E+01 

1.5E+01 

1.8E+02 

6.5E+02 

1.5E+Ol 

2.5E+04 

2.3E+Ol 

3.4E+OO 

9.7E+OO 

5.5E+02 

2.0E+01 

s: 
~ 
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TABLE C-1.-Groundwater Detection Statistics by Watershed and byAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Benzidine[m-] f..lg/1 1 15 2.0E+01 2.0E+01 

Beryllium f..lg/1 11 63 1.2E+OO 3.2E+OO 

Bicarbonate mg/1 52 53 5.9E+01 1.6E+02 

Bis(2-ethylhexyl) f..lg/1 1 16 4.0E+OO 4.0E+OO 
phthalate 

Bismuth-211 pCi/1 2 6 3.3E+Ol 4.1E+01 

Bismuth-212 pCi/1 5 6 2.2E+01 3.8E+01 

Bismuth-214 pCi/1 1 6 8.3E+OO 8.3E+OO 

Boron f..lg/1 59 65 3.0E+01 7.5E+01 

Cadmium Jlg/1 2 63 6.0E-01 8.0E-01 

Cadmium-109 pCi/1 5 6 2.5E+01 4.0E+01 

Calcium mg/1 63 63 1.4E+01 3.2E+01 

Carbonate mg/1 2 53 l.OE+OO 2.0E+OO 

Cerium-139 pCi/1 2 6 5.5E-02 2.8E-OI 

Cerium-I44 pCi/1 13 I8 1.6E+OO 4.1E+OI 

Cesium-134 pCi/1 I 6 2.4E-OI 2.4E-OI 

Cesium-137 pCi/1 33 57 3.6E-01 4.1E+OO 

Chlorine mg/1 53 53 7.0E+OO 1.8E+01 

Chloromethane Jlg/1 I 17 l.lE+Ol l.IE+01 

Chromium Jlg/1 23 63 l.lE+OO 1.4E+01 

Cobalt f..lg/1 8 63 5.0E+OO 7.5E+OO 

Cobalt-57 pCi/1 10 14 1.7E-01 5.0E+OO 

Cobalt-60 pCi/1 16 I8 3.0E-01 1.3E+Ol 

Copper Jlg/1 24 63 5.6E+OO 3.1E+01 

Cyanide mg/1 12 53 l.OE-02 2.0E-02 

MAXIMUM 

2.0E+01 

1.2E+01 

2.5E+02 

4.0E+OO 

4.8E+01 

7.6E+01 

8.3E+OO 

1.1E+02 

l.OE+OO 

5.7E+01 

7.3E+01 

3.0E+OO 

5.0E-01 

1.6E+02 

2.4E-01 

3.2E+OI 

3.1E+01 

l.IE+01 

2.8E+01 

1.2E+Ol 

1.5E+Ol 

4.6E+Ol 

l.OE+02 

3.4E-02 

95% UCLC 

9.5E+OO 

2.4E+02 

6.1E+01 

8.5E+01 

1.1E+02 

1.4E+OO 

6.9E+01 

6.4E+01 

4.8E+OO 

9.1E-01 

1.4E+02 

1.7E+01 

2.9E+OI 

2.9E+Ol 

1.2E+Ol 

1.5E+Ol 

4.3E+Ol 

7.6E+01 

3.7E-02 

~ c 
C" 
)Q 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

---- --------~-

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Di-n-butyl ~gil 1 16 1.2E+01 1.2E+Ol 
phthalate 

Europium-152 pCi/1 15 18 9.8E-01 2.5E+01 

Fluorine mgll 60 60 3.0E-01 1.6E+OO 

Gross Alpha pCi/1 52 57 6.0E-Ol 2.2E+Ol 

Gross Beta pCi/1 56 57 2.0E+01 1.6E+02 

Gross Gamma pCi/1 43 57 l.OE+01 1.2E+02 

Hardness mgll 47 47 4.9E+01 1.1E+02 

Iron ~gil 56 63 4.0E+01 3.8E+03 

Lanthanum-140 pCi/1 1 6 3.8E+02 3.8E+02 

Lead ~gil 23 67 2.0E+OO 2.2E+01 

Lead-210 pCi/1 4 6 1.5E+02 l.OE+03 

Lead-211 pCi/1 3 6 1.8E+OO 1.2E+Ol 

Lead-212 pCi/1 3 6 1.2E-01 3.8E+OO 

Lead-214 pCi/1 2 6 5.0E+OO 7.9E+OO 

Lithium mgll 30 37 2.0E-03 2.9E-02 

Magnesium mgll 57 63 2.1E+OO 5.5E+OO 

Manganese ~gil 41 63 2.0E+OO 2.0E+02 

Manganese-54 pCi/1 2 6 5.2E-Ol 5.2E-01 

Mercury ~gil 17 63 3.0E-02 4.3E-Ol 

Mercucy-203 pCi/1 6 6 9.9E-02 1.7E+OO 

Molybdenum ~gil 59 63 2.0E-01 1.5E+02 

Neptunium-237 pCi/1 12 18 1.3E+OO 1.7E+01 

Nickel ~gil 18 63 4.8E+OO 2.1E+01 

Nitrate, as mgll 63 63 4.8E+OO 2.7E+Ol 
Nitrogen 

MAXIMUM 

1.2E+01 

1.2E+02 

2.2E+OO 

1.4E+02 

6.3E+02 

4.0E+02 

2.4E+02 

3.1E+04 

3.8E+02 

5.8E+01 

1.7E+03 

2.6E+01 

6.2E+OO 

1.1E+01 

S.OE-02 

2.0E+01 

8.6E+02 

5.3E-Ol 

1.9E+OO 

3.2E+OO 

9.4E+02 

6.4E+01 

1.1E+02 

6.6E+01 

95% UCLC 

9.2E+01 

2.4E+OO 

8.8E+Ol 

4.7E+02 

2.9E+02 

2.1E+02 

1.8E+04 

5.1E+01 

2.3E+03 

3.7E+Ol 

l.OE+Ol 

1.6E+Ol 

6.6E-02 

1.2E+01 

7.0E+02 

5.3E-01 

1.4E+OO 

4.1E+OO 

4.0E+02 

6.1E+Ol 

6.9E+01 

6.0E+01 

~ 
~ 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Pentachlorophenol flg/1 1 16 l.IE+01 l.IE+Ol 

pH 53 53 2.2E+OO 

Phosphate, as mg/1 47 47 6.0E-02 3.3E-01 
Phosphorous 

Phosphorous mg/1 5 10 7.0E-02 l.OE-01 

Plutonium-238 pCi/1 55 57 3.0E-03 1.3E-01 

Plutonium-239, pCi/1 53 57 l.OE-02 3.5E-Ol 
Plutonium-240 

Potassium mg/1 63 63 3.8E+OO 1.9E+Ol 

Potassium-40 pCi/1 8 14 2.8E+01 1.9E+02 

Protactinium-231 pCi/1 4 6 6.5E+OO 1.0E+01 

Protactinium-233 pCi/1 3 6 1.5E-Ol 6.6E-Ol 

Protactinium- pCi/1 5 6 2.9E+01 2.5E+02 
234M 

Pyridine flg/1 2 5 l.OE+01 l.OE+01 

Radium-223 pCi/1 2 6 2.8E+OO 5.5E+OO 

Radium-224 pCi/1 1 6 3.2E+01 3.2E+01 

Radium-226 pCi/1 5 6 2.5E+01 9.4E+01 

Radon-219 pCi/1 2 6 5.9E-01 5.8E+OO 

Ruthenium-106 pCi/1 8 18 2.1E+OO 3.2E+01 

Selenium flg/1 17 63 l.OE+OO 2.7E+01 

Selenium-75 pCi/1 3 6 3.3E-01 9.6E-01 

Silica mg/1 53 53 2.0E+Ol 4.2E+Ol 

Silver flg/1 9 62 l.OE+OO 2.7E+Ol 

Sodium mg/1 63 63 1.8E+Ol 9.2E+Ol 

Sodium-22 pCi/1 18 18 3.6E+OO 1.2E+01 

MAXIMUM 95o/o UCLC 

l.IE+01 

8.6E+OO 

9.0E-01 7.9E-01 

1.5E-01 1.6E-01 

2.4E+OO 9.2E-01 

7.6E+OO 2.9E+OO 

3.6E+01 3.4E+Ol 

3.9E+02 4.3E+02 

1.5E+Ol 1.8E+01 

1.3E+OO 1.8E+OO 

5.0E+02 6.2E+02 

~ 
l.OE+01 l.OE+01 .c-
8.3E+OO 1.3E+01 

3.2E+01 

1.8E+02 2.2E+02 

l.IE+01 2.1E+01 

6.1E+01 7.8E+01 

9.0E+01 9.9E+01 

1.8E+OO 2.5E+OO 

1.6E+02 8.5E+Ol 

1.7E+02 1.3E+02 

1.5E+02 1.4E+02 

3.3E+01 2.8E+Ol 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Strontium !-!gil 63 63 7.5E+01 1.6E+02 

Strontium-85 pCi/1 2 6 3.5E+OO 3.5E+OO 

Strontium-90 pCi/1 52 57 1.0E-01 3.1E+01 

Sulfate mgll 62 62 5.0E+OO 2.1E+01 

Thallium !-!gil 10 63 4.0E-02 l.lE+OO 

Thallium-208 pCi/1 3 6 9.4E-02 3.3E+OO 

Thorium-227 pCill 3 6 5.8E+OO 8.7E+OO 

Thorium-234 pCi/1 2 6 6.0E+OO 1.6E+02 

Tin !-!gil 1 57 1.6E+01 1.6E+01 

Tin-113 pCi/1 3 6 6.7E-01 l.lE+OO 

Total Dissolved mgll 55 55 2.0E+02 4.3E+02 
Solids 

Total Suspended mgll 13 21 l.OE+OO 1.2E+02 
Solids 

Trichlorobenzene !-!gil 1 22 5.0E+OO 5.0E+OO 
[1,2,4-] 

Tritium nCi/1 57 57 1.4E+01 2.9E+01 

Turbidity NTU 8 8 3.5E-01 3.9E+OO 

Uranium !-!gil 58 58 4.0E-01 2.3E+OO 

Vanadium !-!gil 21 63 3.0E+OO 2.3E+01 

Yttrium-88 pCi/1 3 6 l.OE+OO 1.7E+OO 

Zinc !-!gil 34 63 6.0E+OO 5.6E+01 

Zinc-65 pCi/1 5 6 7.8E-01 1.2E+OO 

Aluminum !-!gil 16 16 5.0E+01 1.5E+04 

Americium-241 pCi/1 8 8 l.OE-02 3.8E-02 

Antimony !-!gil 6 16 5.0E-01 1.2E+OO 

MAXIMUM 

3.9E+02 

3.5E+OO 

1.3E+02 

8.1E+01 

2.2E+OO 

6.8E+OO 

1.3E+01 

3.1E+02 

1.6E+01 

1.6E+OO 

7.9E+02 

8.6E+02 

5.0E+OO 

1.1E+02 

1.7E+01 

6.5E+OO 

7.0E+01 

2.3E+OO 

1.7E+02 

1.6E+OO 

l.OE+05 

6.3E-02 

2.0E+OO 

95% UCLC 

2.9E+02 

3.6E+OO 

l.OE+02 

4.6E+01 

3.1E+OO 

l.OE+01 

1.7E+01 

5.8E+02 

2.0E+OO 

7.2E+02 

6.2E+02 

6.9E+01 

1.6E+01 

5.1E+OO 

5.5E+01 

3.0E+OO 

1.3E+02 

2.0E+OO 

8.2E+04 

7.7E-02 

2.5E+OO 

f;: 
~ 

~ 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MJNIMUM MEAN 

Arsenic flg/1 8 15 3.0E+OO 1.6E+Ol 

Barium flg/1 13 13 2.9E+Ol 5.2E+02 

Bezyllium flg/1 3 13 3.0E+OO l.IE+Ol 

Bicarbonate mg/1 17 17 2.8E+Ol 8.9E+Ol 

Boron flg/1 12 16 2.0E+Ol 3.3E+Ol 

Cadmium flg/1 7 16 3.0E-Ol 1.8E+OO 

Calcium mg/1 17 17 6.0E+OO 4.1E+Ol 

Cesium-137 pCi/1 10 16 1.8E+OO 4.2E+Ol 

Chlorine mg/1 17 17 6.0E+OO 6.9E+Ol 

Chromium flg/1 6 13 2.0E+OO 2.1E+02 

Cobalt flg/1 4 16 4.0E+OO 3.0E+Ol 

Copper flg/1 9 16 2.0E+OO 2.8E+Ol 

Fluorine mg/1 13 17 l.OE-01 1.9E-Ol 

Gross Alpha pCi/1 12 16 7.9E-Ol 7.7E+OO 

Gross Beta pCi/1 16 16 2.0E+OO 9.1E+OO 

Gross Gamma pCi/1 15 16 2.2E+01 9.1E+01 

Hardness mg/1 17 17 2.0E+01 1.7E+02 

Iron flg/1 16 16 2.6E+02 1.9E+04 

Lead flg/1 11 17 1.4E+OO 4.0E+01 

Lithium mg/1 2 3 l.OE-03 l.OE-03 

Magnesium mg/1 17 17 1.4E+OO 9.9E+OO 

Manganese flg/1 16 16 3.0E+OO 1.8E+03 

Mercury 11811 8 16 l.OE-01 3.4E-Ol 

Molybdenum flg/1 7 16 I.OE+OO 7.7E+OO 

Nickel flg/1 3 16 l.OE+Ol 5.8E+01 

MAXIMUM 95o/o UCLC 

6.8E+Ol 6.3E+Ol 

2.8E+03 2.5E+03 

1.9E+Ol 2.7E+OI 

3.2E+02 2.4E+02 

5.8E+Ol 5.6E+Ol 

7.0E+OO 6.6E+OO 

2.1E+02 1.4E+02 

2.4E+02 2.0E+02 

4.5E+02 2.9E+02 

7.4E+02 8.1E+02 

5.9E+01 8.6E+Ol 

1.3E+02 l.IE+02 

4.4E-Ol 3.6E-01 ~ 
5.0E+01 3.5E+Ol c 

0" 
5.4E+01 3.4E+Ol i 
3.4E+02 2.5E+02 

7.8E+02 6.IE+02 

1.2E+05 9.5E+04 

2.1E+02 1.8E+02 

l.OE-03 l.OE-03 

4.8E+01 3.3E+01 

1.3E+04 8.6E+03 

6.0E-Ol 6.6E-Ol 

2.0E+Ol 2.2E+Ol 

9.8E+01 l.SE+02 
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TABLE C-7 .-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

~------------------- ---·-· ------------··· ---- --· ----- -- -----~--------------- -- --· -- -· -· - - ----· --- ---- --

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Nitrate, as mg/1 13 17 6.0E-02 2.9E+OO 1.7E+01 
Nitrogen 

pH 17 17 6.SE+OO 7.5E+OO 

Phosphate, as mg/1 13 14 2.0E-02 4.1E-01 3.1E+OO 
Phosphorous 

Plutonium-238 pCi/1 7 16 2.0E-03 2.0E-02 5.9E-02 

Plutonium-239, pCi/1 14 16 4.0E-03 1.6E-02 3.6E-02 
Plutonium-240 

Potassium mg/1 14 14 l.OE+OO 4.1E+OO 1.6E+01 

Selenium ~gil 2 15 l.OE+OO 3.5E+OO 6.0E+OO 

Silica mg/1 17 17 2.7E+01 3.6E+01 4.7E+01 

Silver ~gil 5 16 3.0E-01 2.0E+OO S.OE+OO 

Sodium mg/1 17 17 4.0E+OO 3.3E+01 1.6E+02 

Strontium ~gil 16 16 S.OE+Ol 3.0E+02 l.SE+03 

Strontium-90 pCill 10 10 2.0E-01 8.7E-01 1.7E+OO 

Sulfate mg/1 17 17 3.3E+OO 2.1E+01 l.SE+02 

Thallium ~gil 4 16 9.0E-02 l.lE+OO 2.0E+OO 

Tin ~gil 4 13 l.OE+01 2.4E+01 4.4E+01 

Total Dissolved mg/1 17 17 1.1E+01 2.8E+02 1.4E+03 
Solids 

Total Suspended mg/1 1 4 l.OE+OO l.OE+OO l.OE+OO 
Solids 

Tritium nCi/1 13 16 1.0E-01 4.3E-01 8.0E-01 

Uranium ~gil 12 16 6.0E-02 2.5E+OO 1.8E+01 

Vanadium ~gil 6 13 l.OE+01 5.8E+01 1.4E+02 

Zinc ~gil 12 16 3.0E+OO l.OE+02 6.4E+02 

--- ---------

95% UCL': 

1.3E+01 

2.1E+OO 

5.9E-02 

3.5E-02 

1.1E+01 

1.1E+01 

4.8E+01 

5.9E+OO 

1.1E+02 

l.OE+03 

1.9E+OO 

9.3E+01 

3.2E+OO 

5.2E+01 

9.2E+02 

8.8E-01 

1.3E+01 

1.9E+02 

4.9E+02 

~ 
~ 
~ 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

-- ----- ---- --- -- ---- --- -------------------- ----

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Acetone IJ.gll 2 6 5.0E+OO 5.0E+OO 

Aluminum IJ.g/1 9 12 1.3E+02 2.3E+03 

Americium-241 pCi/1 13 17 1.8E-02 2.4E+OO 

Antimony IJ.gll 2 12 1.6E+OO 1.8E+OO 

Arsenic IJ.gll 10 12 3.8E+OO 8.IE+OO 

Barium IJ.g/1 10 12 6.0E-02 8.9E+01 

Barium-140 pCi/1 2 2 6.0E+OO 7.0E+OO 

Beryllium IJ.gll 1 12 8.0E+OO 8.0E+OO 

Bicarbonate mg/1 10 10 1.1E+02 1.4E+02 

Bis(2-ethylhexyl) IJ.g/1 1 5 8.0E+OO 8.0E+OO 
phthalate 

Boron IJ.gll 11 11 2.0E+02 2.7E+02 

Cadmium IJ.gll 2 12 2.0E-01 6.0E-Ol 

Calcium mg/1 12 12 1.7E+Ol 2.IE+Ol 

Cerium-144 pCi/1 2 6 2.8E-Ol 1.8E+OO 

Cesium-137 pCi/1 7 11 7.8E-Ol 3.6E+OO 

Chlorine mg/1 10 10 3.SE+01 3.8E+01 

Chromium IJ.g/1 4 12 6.0E+OO 3.3E+03 

Cobalt IJ.g/1 5 12 3.IE+OO 8.3E+OO 

Cobalt-57 pCi/1 3 4 3.3E-01 l.OE+OO 

Cobalt-60 pCi/1 5 6 1.2E+OO 8.IE+OO 

Copper IJ.gll 5 12 2.5E+OO 1.5E+01 

Europium-! 52 pCi/1 5 6 3.0E+OO 2.4E+01 

Fluorine mg/1 12 12 4.0E-01 5.6E-01 

Gross Alpha pCi/1 6 12 2.0E-Ol 3.6E+OO 

MAXIMUM 95% UCLC 

5.0E+OO 5.0E+OO 

8.5E+03 8.6E+03 

1.4E+Ol 1.2E+01 

2.0E+OO 2.4E+OO 

1.1E+01 1.3E+01 

2.4E+02 2.6E+02 

8.0E+OO 9.8E+OO 

8.0E+OO 

1.7E+02 1.8E+02 

8.0E+OO 

5.0E+02 4.SE+02 

l.OE+OO 1.7E+OO 

2.7E+Ol 2.9E+01 

3.4E+OO 6.3E+OO 

1.3E+01 1.3E+01 

~ 
0 o-
[ 

4.7E+01 4.5E+01 

7.7E+03 l.IE+04 

1.7E+01 1.9E+01 

1.8E+OO 2.5E+OO 

1.9E+01 2.6E+01 

5.1E+01 5.6E+01 

7.IE+Ol 8.2E+Ol 

7.0E-01 7.2E-01 

9.0E+OO l.OE+Ol 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Gross Beta pCi/1 12 12 l.OE+Ol 1.4E+Ol 

Gross Gamma pCi/1 10 10 3.6E+Ol 1.2E+02 

Hardness mg/1 6 6 7.0E+Ol 8.2E+01 

Iodine-129 pCi/1 1 1 7.7E-01 7.7E-01 

Iron jlg/1 10 12 S.OE+01 1.4E+03 

Lead jlg/1 5 12 l.OE+OO 6.0E+OO 

Lithium mg/1 5 8 2.0E-02 2.8E-02 

Magnesium mg/1 10 12 3.5E+OO 4.6E+OO 

Manganese jlg/1 12 12 1.3E+02 l.SE+03 

Molybdenum jlg/1 2 12 1.2E+OO 3.6E+OO 

Neptunium-237 pCi/1 2 6 9.0E+OO 5.8E+Ol 

Nickel jlg/1 3 12 4.7E+OO 6.7E+OO 

Nitrate, as mg/1 11 12 3.4E-01 3.0E+OO 
Nitrogen 

pH 10 10 6.9E+OO 

Phosphate, as mg/1 7 7 2.2E+OO 3.4E+OO 
Phosphorous 

Phosphorous mg/1 4 4 8.2E-02 2.4E+OO 

Plutonium-238 pCi/1 7 12 3.0E-03 2.1E-02 

Plutonium-239, pCi/1 12 12 2.4E-02 l.IE-01 
Plutonium-240 

Potassium mg/1 12 12 l.OE+01 1.4E+01 

Potassium-40 pCi/1 3 4 6.7E+OO 8.2E+02 

Ruthenium-1 06 pCi/1 3 6 3.2E+OO 7.9E+OO 

Selenium jlg/1 1 12 3.0E+OO 3.0E+OO 

Silica mg/1 10 10 3.5E+Ol 5.6E+Ol 

MAXIMUM 

1.9E+Ol 

2.8E+02 

8.7E+Ol 

7.7E-Ol 

5.6E+03 

1.8E+01 

4.7E-02 

5.8E+OO 

6.6E+03 

6.0E+OO 

1.1E+02 

l.OE+Ol 

1.4E+Ol 

7.7E+OO 

4.9E+OO 

4.8E+OO 

8.9E-02 

4.0E-Ol 

2.1E+01 

1.3E+03 

l.lE+Ol 

3.0E+OO 

7.8E+Ol 

95% UCLC 

2.0E+Ol 

2.8E+02 

9.SE+Ol 

5.7E+03 

2.0E+01 

S.OE-02 

6.4E+OO 

S.OE+03 

l.OE+Ol 

1.9E+02 

1.2E+Ol 

1.1E+01 

S.SE+OO 

7.9E+OO 

8.3E-02 

3.4E-01 

2.0E+01 

2.2E+03 

1.6E+Ol 

9.0E+Ol 

~ 
~ 
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TABLE C-1.-Groundwater Detection Statistics by Watershed and byAnalyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

----------------- - -- -- ------ ------

GROUNDWATER ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN REGIME8 

Pueblo (cont.) Silver Jlgll 1 12 2.0E+OO 2.0E+OO 

Sodium mg/1 12 12 6.0E+Ol 6.5E+Ol 

Sodium-22 pCill 4 6 l.OE-01 3.6E+OO 

Strontium Jlg/1 12 12 8.7E+Ol 1.3E+02 

Strontium-90 pCill 9 11 2.0E-Ol l.SE+OO 

Sulfate mg/1 11 11 6.8E+OO l.SE+Ol 

Thallium Jlg/1 2 11 2.0E-Ol 4.0E-01 

Total Dissolved mg/1 10 10 2.4E+02 3.0E+02 
Solids 

Total Suspended mg/1 1 5 2.4E+OO 2.4E+OO 
Solids 

Tritium nCi/1 7 12 l.OE-01 3.4E-Ol 

Turbidity NTU 4 4 l.SE+OO 2.5E+OO 

Uranium Jlg/1 12 12 4.0E-02 6.0E-01 

Vanadium Jlg/1 8 12 3.4E+OO 1.3E+Ol 

Zinc Jlgll 9 12 7.8E+OO S.OE+Ol 

Intermediate Perched Aluminum Jlg/1 6 7 6.0E+Ol 3.1E+03 
Groundwater Americium-241 pCill 3 6 3.0E-02 6.0E-02 

Los Alamos Antimony Jlg/1 4 7 4.0E-Ol 7.5E-Ol 

Arsenic Jlg/1 6 7 3.0E+OO 6.0E+OO 

Barium Jlg/1 6 6 4.8E+Ol 9.0E+Ol 

Beryllium Jlg/1 1 7 3.0E+OO 3.0E+OO 

Bicarbonate mg/1 7 7 5.3E+Ol 9.1E+Ol 

Boron Jlg/1 7 7 6.3E+Ol 1.5E+02 

Bromine Jlgll 1 1 8.0E+Ol 8.0E+01 

Cadmium Jlgll 1 7 S.OE+OO S.OE+OO 

MAXIMUM 

2.0E+OO 

6.9E+Ol 

1.2E+Ol 

3.0E+02 

4.2E+OO 

2.7E+Ol 

6.0E-Ol 

4.0E+02 

2.4E+OO 

l.IE+OO 

5.6E+OO 

1.8E+OO 

3.0E+Ol 

1.6E+02 

l.SE+04 

l.lE-01 

l.OE+OO 

1.3E+Ol 

1.7E+02 

3.0E+OO 

1.2E+02 

2.7E+02 

8.0E+Ol 

S.OE+OO 

95% UCLC 

7.0E+Ol 

l.SE+Ol 

2.4E+02 

4.2E+OO 

3.0E+Ol 

9.7E-01 

3.9E+02 

l.OE+OO 

6.6E+OO 

1.6E+OO 

3.2E+Ol 

1.4E+02 

1.5E+04 

l.SE-01 

1.4E+OO 

1.3E+Ol 

1.8E+02 

1.5E+02 

3.3E+02 

~ 
0 
0' 
)Q 

[ 



() 
I ...... 
8 

GROUNDWATER 
REGIME8 

Intermediate Perched 
Groundwater 

Los Alamos 
(cont.) 

TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Calcium mg/1 7 7 1.2E+Ol 2.6E+01 

Cesium-137 pCi/1 4 7 1.2E+OO 4.9E+OO 

Chlorine mg/1 7 7 2.1E+01 3.6E+01 

Chloroethane flg/1 1 2 2.1E+01 2.1E+01 

Chromium flg/1 3 7 1.5E+OO 3.2E+OO 

Cobalt flg/1 1 7 1.5E+01 1.5E+01 

Copper flg/1 5 7 3.0E+OO 1.3E+01 

Cyanide mg/1 1 5 2.3E-02 2.3E-02 

Fluorine mg/1 7 7 3.0E-01 4.5E-01 

Gross Alpha pCi/1 5 7 l.OE+OO 2.5E+OO 

Gross Beta pCi/1 7 7 5.0E+OO 1.4E+OI 

Gross Gamma pCi/1 6 7 2.0E+01 6.2E+01 

Hardness mg/1 7 7 4.3E+01 8.7E+01 

Iron flg/1 7 7 3.0E+01 1.9E+03 

Lead f.! gil 5 8 l.OE+OO 7.4E+OO 

Magnesium mg/1 7 7 3.1E+OO 6.1E+OO 

Manganese flgll 6 7 1.7E+OI 2.6E+02 

Mercury flg/1 3 7 l.OE-01 4.3E-01 

Molybdenum flg/1 5 7 3.0E+OO 3.0E+Ol 

Nickel flg/1 1 7 3.4E+01 3.4E+01 

Nitrate, as mg/1 8 8 5.0E-01 4.7E+OO 
Nitrogen 

Nitrite, as Nitrogen mg/1 1 1 9.2E-Ol 9.2E-Ol 

pH 7 7 6.7E+OO 

Phoisphate mg/1 6 6 2.0E-01 2.6E+OO 

Phosphate mg/1 I I 5.7E+OO 5.7E+OO 

MAXIMUM 

3.7E+01 

1.3E+01 

6.1E+01 

2.1E+01 

5.0E+OO 

1.5E+01 

3.0E+01 

2.3E-02 

8.0E-01 

4.0E+OO 

5.2E+01 

1.9E+02 

1.3E+02 

l.IE+04 

2.8E+01 

9.4E+OO 

6.8E+02 

8.0E-01 

6.9E+01 

3.4E+01 

1.5E+01 

9.2E-01 

8.3E+OO 

6.9E+OO 

5.7E+OO 

95o/o UCL': 

4.2E+01 

1.6E+Ol 

6.4E+01 

6.7E+OO 

3.5E+OI 

7.9E-01 

5.4E+OO 

4.8E+01 

1.9E+02 

1.4E+02 

l.OE+04 

3.1E+01 

l.IE+OI 

8.9E+02 

l.IE+OO 

9.6E+01 

1.5E+01 

7.8E+OO 

&: 
~ 
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TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Plutonium-238 pCi/1 4 7 1.2E-02 1.7E-02 

Plutonium-239, pCi/1 6 7 1.4E-02 5.6E-02 
Plutonium-240 

Potassium mg/1 6 6 4.0E+OO 8.0E+OO 

Silica mg/1 8 8 3.9E+Ol 5.8E+Ol 

Silver jlg/1 1 7 l.OE+OO l.OE+OO 

Sodium mg/1 7 7 2.7E+Ol 4.2E+01 

Strontium jlg/1 7 7 6.0E+01 1.4E+02 

Strontium-90 pCi/1 5 6 4.0E-01 4.6E+OO 

Sulfate mg/1 7 7 8.0E+OO 1.9E+Ol 

Thallium jlg/1 2 7 4.0E-02 2.2E-01 

Total Dissolved mg/1 7 7 2.4E+02 3.1E+02 
Solids 

Total Suspended mg/1 2 2 3.7E+OO 1.7E+01 
Solids 

Tritium nCi/1 6 7 2.0E-01 6.8E-01 

Uranium jlg/1 7 7 5.9E-01 1.3E+OO 

Vanadium jlg/1 7 7 7.0E+OO 1.5E+01 

Zinc jlg/1 4 7 l.OE+01 3.6E+Ol 

Aluminum jlg/1 3 12 4.0E+01 I.OE+02 

Americium-241 pCi/1 5 7 l.lE-02 3.5E-02 

Antimony jlg/1 3 12 l.OE-01 4.5E+01 

Arsenic Jlg/1 4 12 2.0E+OO 4.4E+OO 

Barium jlg/1 8 10 3.0E+01 4.7E+01 

Bicarbonate mg/1 12 12 6.8E+01 l.OE+02 

Boron Jlg/1 11 12 3.0E+01 1.5E+02 

MAXIMUM 

3.0E-02 

1.4E-Ol 

1.2E+Ol 

8.1E+01 

l.OE+OO 

6.7E+01 

2.0E+02 

2.1E+Ol 

3.4E+01 

4.0E-Ol 

3.8E+02 

3.0E+01 

2.0E+OO 

3.3E+OO 

3.0E+Ol 

8.2E+Ol 

2.3E+02 

6.5E-02 

1.3E+02 

7.0E+OO 

8.2E+01 

1.6E+02 

2.3E+02 

95% UCLe 

3.4E-02 

l.SE-01 

1.4E+01 

8.5E+01 

7.1E+Ol 

2.5E+02 

2.3E+01 

3.7E+Ol 

7.3E-01 

4.1E+02 

5.4E+Ol 

2.1E+OO 

3.4E+OO 

3.1E+Ol 

9.9E+Ol 

3.2E+02 

8.8E-02 

2.0E+02 

9.0E+OO 

8.6E+01 

1.6E+02 

2.8E+02 

~ 
0 c
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REGIME a 

Pueblo (cont.) 

TABLE C-7.-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report DaJa 1991 to 1996)-Continued 

-~~~-~-~------------·- ---- -- -- --------··-··· ---·-- --- - --·- - - - -- -

ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN 

Cadmium !lgll 3 12 4.0E-Ol 5.9E+OO 

Calciwn mg/1 12 12 l.OE+Ol 2.8E+Ol 

Cesiwn-137 pCi/1 8 12 3.2E-Ol l.OE+Ol 

Chlorine mgll 12 12 4.6E+OO 3.7E+Ol 

Chromium llgll 2 12 1.6E+OO 4.0E+OO 

Cobalt llgll 1 12 9.0E+OO 9.0E+OO 

Copper llgll 4 12 8.0E+OO 3.3E+01 

Fluorine mg/1 12 12 2.0E-01 4.9E-01 

Gross Alpha pCi/1 4 12 l.OE+OO 1.5E+OO 

Gross Beta pCi/1 12 12 1.2E+OO 5.2E+OO 

Gross Gamma pCi/1 9 12 l.OE+Ol l.OE+02 

Hardness mg/1 12 12 3.3E+Ol 9.6E+Ol 

Iron !lgll 12 12 4.SE+02 7.9E+03 

Lead !lgll 10 14 4.6E+OO 3.6E+Ol 

Lithium mg/1 2 2 1.3E-02 2.4E-02 

Magnesium mg/1 12 12 1.8E+OO 6.7E+OO 

Manganese !lgll 12 12 5.6E+Ol 1.2E+02 

Mercury llgll 3 12 2.0E-Ol 3.7E-Ol 

Molybdenum llgll 5 12 5.0E+OO 8.8E+OO 

Nickel llgll 2 12 2.0E+01 3.1E+Ol 

Nitrate, as mg/1 10 12 9.0E-02 6.0E+OO 
Nitrogen 

pH 6 6 7.1E+OO 

Phosphate, as mg/1 9 10 l.OE-01 1.2E+OO 
Phosphorous 

Plutoniwn-238 pCi/1 5 15 3.0E-03 8.2E-03 

MAXIMUM 

l.OE+Ol 

3.8E+Ol 

5.6E+Ol 

6.0E+Ol 

6.4E+OO 

9.0E+OO 

5.5E+Ol 

9.0E-Ol 

2.0E+OO 

9.0E+OO 

2.4E+02 

1.2E+02 

5.7E+04 

9.1E+Ol 

3.SE-02 

8.6E+OO 

2.0E+02 

7.0E-Ol 

1.5E+Ol 

4.1E+01 

1.9E+01 

8.6E+OO 

4.1E+OO 

l.9E-02 

95% UCLC 

1.6E+Ol 

4.7E+Ol 

4.9E+Ol 

6.9E+01 

l.lE+Ol 

7.7E+01 

l.OE+OO 

2.7E+OO 

l.OE+01 

2.4E+02 

1.6E+02 

4.1E+04 

1.1E+02 

5.SE-02 

l.OE+Ol 

2.1E+02 

9.4E-Ol 

1.6E+Ol 

6.0E+01 

1.8E+Ol 

4.1E+OO 

2.1E-02 
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TABLE C-7 .-Groundwater Detection Statistics by Watershed and by Analyte 
(Environmental Surveillance Report Data 1991 to 1996)-Continued 

~-- ------ - -- ~~---

GROUNDWATER ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM REGIME8 

Pueblo (cont.) Plutonium-239, pCi/1 9 15 7.0E-03 1.6E-Ol l.3E+OO 
Plutonium-240 

Potassium mg/1 11 12 l.6E+OO 4.9E+OO 9.6E+OO 

Selenium Jlgll I 12 2.0E+OO 2.0E+OO 2.0E+OO 

Silica mg/1 11 12 7.0E+OO 4.3E+01 6.8E+01 

Sodium mg/1 12 12 l.8E+01 4.3E+01 8.8E+01 

Strontium Jlgll 11 12 3.3E+01 l.5E+02 2.1E+02 

Strontium-90 pCill 5 8 l.OE-01 4.6E-01 7.0E-01 

Sulfate mg/1 11 12 7.3E+OO 2.2E+01 3.1E+01 

Thallium Jlgll 2 12 l.OE-01 6.0E-OI l.lE+OO 

Tin Jlg/1 I 10 7.0E+Ol 7.0E+OI 7.0E+OI 

Total Dissolved mg/1 10 12 1.8E+02 2.6E+02 3.3E+02 
Solids 

Total Suspended mg/1 2 4 7.6E+OO 9.3E+OO 1.1E+01 
Solids 

Tritium nCill 12 12 1.8E-Ol 1.2E+OO 3.1E+OO 

Uranium Jlgll 10 12 8.0E-02 3.7E-Ol 8.0E-01 

Vanadium Jlgll 3 12 2.0E+OO 6.0E+OO l.IE+Ol 

Zinc Jlgll 11 12 1.4E+02 3.0E+03 9.5E+03 

a Groundwater regime designations are in accordance with the Environmental Surveillance Program. 

95% UCLC 

l.OE+OO 

9.7E+OO 

8.3E+01 

8.6E+01 

2.7E+02 

9.6E-01 

3.6E+01 

2.0E+OO 

3.7E+02 

1.4E+01 

3.7E+OO 

8.0E-01 

l.5E+Ol 

9.3E+03 

b pCi/l is picocuries of radioactive analyte per liter of sample, nCi/l is nanocuries of radioactive analyte per liter, J.lg!l is micrograms of analyte per liter of sample, mg/l is milligrams 
of analyte per liter of sample, NTU is nephelometric turbidity units. 

c Upper confidence limit (UCL) not calculated when the number of detected analyses equals 1. 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics) 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Acid Canyon Acenaphthene mg/kg 1 26 1.8E+OO 1.8E+OO 1.8E+OO 
(Part of Pueblo/ Acetone mg/kg 2 3 3.4E-02 4.0E-02 4.5E-02 
Acid Canyon) 

Anthracene mg/kg 1 26 2.2E+OO 2.2E+OO 2.2E+OO 

Benzo( a )anthracene mg/kg 1 26 2.5E+OO 2.5E+OO 2.5E+OO 

Benzo( a)pyrene mg/kg 1 26 2.6E+OO 2.6E+OO 2.6E+OO 

Benzo(b )fluoranthene mg/kg 2 26 3.6E-Ol l.SE+OO 2.7E+OO 

Benzo(g,h,i)perylene mg/kg 1 26 1.3E+OO 1.3E+OO 1.3E+OO 

Benzo(k.)fluoranthene mg/kg 1 26 l.OE+OO l.OE+OO l.OE+OO 

Chlordane[ alpha-] mg/kg 1 2 S.OE-03 S.OE-03 S.OE-03 

Chlordane[gamma-] mg/kg 1 2 6.6E-03 6.6E-03 6.6E-03 

Chrysene mg/kg 1 26 2.3E+OO 2.3E+OO 2.3E+OO 

DDT[4,4'-] mg/kg 1 2 2.2E-02 2.2E-02 2.2E-02 

Dibenzofuran mg/kg 1 26 1.6E+OO 1.6E+OO 1.6E+OO 

Dieldrin mg/kg 1 2 4.7E-03 4.7E-03 4.7E-03 

Fluoranthene mg/kg 1 26 5.2E+OO 5.2E+OO 5.2E+OO 

Fluorene mg/kg 1 26 2.7E+OO 2.7E+OO 2.7E+OO 

Indeno(1 ,2,3 -cd) mg/kg 1 26 1.2E+OO 1.2E+OO 1.2E+OO 
pyrene 

Methylene Chloride mg/kg 1 3 7.0E-03 7.0E-03 7.0E-03 

Methylnaphthalene[2-] mg/kg 1 26 2.3E+OO 2.3E+OO 2.3E+OO 

Naphthalene mg/kg 1 29 8.5E+OO 8.5E+OO 8.5E+OO 

Phenanthrene mg/kg 1 26 7.6E+OO 7.6E+OO 7.6E+OO 

Pyrene mg/kg 4 26 3.8E-Ol l.SE+OO 4.7E+OO 

Ancho Canyon Acenaphthene mg/kg 12 279 3.3E-02 2.7E+OO l.OE+Ol 

Amino-2,6-
mg/kg 3 242 9.7E-02 2.4E-Ol 4.5E-Ol 

dinitrotoluene[ 4-] 

UCL 

S.lE-02 

3.9E+OO 

3.7E+OO 

4.5E+OO 

4.6E-Ol 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Ancho Canyon Amino-4,6- mg/kg 2 242 4.3E-01 4.9E-01 5.5E-01 6.2E-01 
(Cont.) dinitroto1uene[2-] 

Anthracene mg/kg 16 279 6.6E-02 3.4E+OO 1.6E+01 5.7E+OO 

Aroclor-1016 mg/kg 4 96 l.SE-01 3.1E-01 7.0E-01 5.7E-01 

Aroc1or-1221 mg/kg 4 96 3.5E-01 6.2E-01 1.4E+OO l.lE+OO 

Aroclor-1232 mg/kg 4 96 l.SE-01 3.1E-01 7.0E-01 5.7E-01 

Aroc1or-1242 mg/kg 14 144 1.8E-01 2.3E+02 3.1E+03 6.7E+02 

Aroc1or-1248 mg/kg 13 96 3.6E-02 2.0E+OO 2.1E+01 5.1E+OO 

Aroc1or-1254 mg/kg 32 144 3.7E-02 1.5E+OO 2.2E+01 3.1E+OO 

Aroclor-1260 mg/kg 14 144 3.6E-02 1.5E+OO 7.4E+OO 2.5E+OO 

Aroclors (Mixed) mg/kg 16 64 3.7E-02 2.0E+02 3.1E+03 5.9E+02 

Benzo( a )anthracene mg/kg 19 279 2.3E-01 6.1E+OO 3.2E+01 l.OE+01 

Benzo( a)pyrene mg/kg 21 279 1.6E-01 5.8E+OO 2.9E+01 9.2E+OO 

Benzo(b )fluoranthene mg/kg 23 279 2.0E-01 5.7E+OO 3.5E+01 9.5E+OO 

Benzo(g,h,i )pery lene mg/kg 22 279 1.3E-01 2.2E+OO 9.6E+OO 3.4E+OO 

Benzo(k)fluoranthene mg/kg 21 279 2.0E-Ol 2.7E+OO 1.1E+01 3.9E+OO 

Benzoic Acid mg/kg 5 279 4.9E-02 5.7E-01 l.lE+OO 9.3E-Ol 

Bis(2-ethylhexyl) 
mg/kg 21 279 3.8E-02 5.4E-01 1.7E+OO 7.4E-01 

phthalate 

Buty1benzylphtha1ate mg/kg I 279 2.2E-OI 2.2E-Ol 2.2E-01 

Chrysene mg/kg 23 279 1.8E-01 5.7E+OO 3.3E+OI 9.5E+OO 

DDD[4,4'-] mg/kg 1 42 l.lE-02 I.IE-02 l.IE-02 

DDE[4,4'-] mg/kg I 42 7.9E-02 7.9E-02 7.9E-02 

DDT[4,4'-] mg/kg 2 42 5.5E-03 l.OE-02 1.5E-02 2.0E-02 

Di-n-buty !phthalate mg/kg 26 279 3.6E-02 2.4E+OO 1.3E+01 3.9E+OO 

Di-n -octy !phthalate mg/kg 1 279 4.5E+OO 4.5E+OO 4.5E+OO 

Dibenz( a,h)anthracene mg/kg 7 279 3.3E-02 2.0E+OO 4.0E+OO 3.3E+OO 

Dibenzofuran mg/kg 8 279 4.1E-OI 1.8E+OO 5.6E+OO 3.0E+OO 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

II wATERSHED 

- -----~------- -- ---

ANALYTE NAME I UNITS I DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

1 

Ancho Canyon Fluorene mg/kg 12 279 3.6E-01 2.8E+OO l.OE+01 4.7E+OO 
I (Cont.) HMX mg/kg 4 242 1.3E+OO 1.2E+01 2.5E+01 2.3E+01 

Indeno(l ,2,3-cd) mg/kg 20 279 1.3E-01 3.9E+OO 1.7E+01 6.4E+OO 
pyrene 

Methy lnaphthalene[2-] mg/kg 5 279 4.0E-Ol 7.5E-Ol l.lE+OO l.OE+OO 

Naphthalene mg/kg 10 279 1.7E-01 2.7E+OO 8.4E+OO 4.4E+OO 

Nitrotoluene[2-] mg/kg 3 242 7.9E-01 1.4E+OO 1.9E+OO 2.1E+OO 

Nitrotoluene[3-] mg/kg 3 242 6.0E-01 2.0E+OO 4.8E+OO 4.8E+OO 

Nitrotoluene[ 4-] mg/kg 2 242 3.2E+OO 4.3E+OO 5.4E+OO 6.5E+OO 

Phenanthrene mg/kg 21 279 3.0E-01 1.4E+01 7.9E+01 2.4E+01 

Pyrene mg/kg 23 279 4.3E-01 1.2E+01 7.3E+01 2.0E+01 

RDX mg/kg 1 242 9.2E+OO 9.2E+OO 9.2E+OO 9.2E+OO 

Tetryl mg/kg 3 242 3.5E-01 9.7E-01 2.0E+OO 2.0E+OO 

Trinitrobenzene[1 ,3,5-] mglkg 3 242 3.1E-01 3.1E+OO 8.0E+OO 8.0E+OO 

Trinitrotoluene[2,4,6-] mg/kg 1 242 1.0E+OO l.OE+OO l.OE+OO 

Barrancas Amino-2,6- mglkg 1 8 1.6E-01 1.6E-01 1.6E-01 
Canyon dinitrotoluene[4-] 

Dinitrotoluene[2,6-] mg/kg 1 8 7.9E-01 7.9E-01 7.9E-01 

HMX mg/kg 1 8 1.6E+OO 1.6E+OO 1.6E+OO 

Nitrobenzene mg/kg 2 8 l.OE-01 1.3E-01 1.5E-01 1.8E-01 

Nitrotoluene[2-] mg/kg 1 8 2.1E-01 2.1E-01 2.1E-01 

Nitrotoluene[3-] mg/kg 1 8 4.4E-01 4.4E-01 4.4E-01 

Nitrotoluene[ 4-] mg/kg 1 8 4.7E-01 4.7E-01 4.7E-01 

Bayo Canyon Nitrobenzene mg/kg 1 36 9.8E-02 9.8E-02 9.8E-02 

Nitrotoluene[3-] mg/kg 2 28 2.1E-01 2.1E-01 2.1E-01 2.1E-01 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 
-~-- ----- ------

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Canada del Acenaphthene mg/kg 10 172 4.5E-01 2.6E+OO 7.8E+OO 4.4E+OO 
Buey Acenaphthylene mg/kg 3 172 6.3E-01 1.9E+OO 2.8E+OO 3.2E+OO 

Acetone mg/kg 2 80 4.1E-02 2.3E-01 4.2E-01 6.1E-01 

Aldrin mg/kg 1 74 4.9E-02 4.9E-02 4.9E-02 

Anthracene mg/kg 16 172 4.1E-01 2.4E+OO 1.3E+01 4.1E+OO 

Aroclor-1254 mglkg 10 159 7.0E-02 4.6E+OO 2.2E+01 l.OE+01 

Aroclor-1260 mg/kg 4 159 4.3E-02 1.7E-01 3.7E-01 3.2E-01 

Aroc1ors (Mixed) mglkg 2 85 7.0E-02 1.1E+01 2.2E+Ol 3.2E+Ol 

BHC[ alpha-] mglkg 1 74 4.0E-03 4.0E-03 4.0E-03 

BHC[delta-] mglk:g 1 74 1.6E-01 1.6E-01 1.6E-01 

BHC[gamma-] mglkg 3 74 2.8E-03 3.1E-02 8.2E-02 8.2E-02 

Benzo( a)anthracene mg/kg 36 172 3.6E-01 2.4E+OO 1.7E+01 3.6E+OO 

Benzo( a)pyrene mglkg 33 172 4.7E-01 2.3E+OO 1.6E+01 3.3E+OO 

Benzo(b )fluoranthene mglkg 38 172 4.1E-01 3.3E+OO 2.1E+01 4.8E+OO 

Benzo(g,h,i)pery lene mglkg 16 172 4.3E-01 1.9E+OO 1.1E+01 3.2E+OO 

Benzo(k )fluoranthene mg/kg 22 172 4.1E-01 2.9E+OO 2.8E+01 5.4E+OO 

Bis(2-ethylhexyl) 
mg/kg 24 172 3.7E-Ol 1.4E+OO 4.4E+OO 1.8E+OO 

phthalate 

Butylbenzylphthalate mglk:g 4 172 4.3E-01 l.lE+OO 2.9E+OO 2.3E+OO 

Chrysene mglkg 40 172 3.6E-01 2.8E+OO 2.6E+01 4.5E+OO 

DDD[4,4'-] mglkg 2 74 4.5E-03 1.3E-02 2.1E-02 2.9E-02 

DDE[4,4'-] mg/kg 6 74 6.2E-03 2.4E-02 8.4E-02 4.9E-02 

DDT[4,4'-] mglkg 8 74 6.1E-03 1.5E-02 4.9E-02 2.5E-02 

Di-n-butylphthalate mg/kg 6 172 4.4E-01 l.lE+OO 1.8E+OO 1.6E+OO 

Di-n-octylphthalate mg/kg 1 172 7.4E-01 7.4E-01 7.4E-01 

Dibenz(a,h)anthracene mglkg 5 172 4.5E-01 1.9E+OO 4.8E+OO 3.6E+OO 

Dibenzofuran mglkg 7 172 4.5E-01 3.2E+OO 1.2E+01 6.4E+OO 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Canada del Dieldrin mglkg 15 75 7.9E-04 1.2E-02 l.lE-01 2.6E-02 
Buey (Cont.) Endosulfan II mg/kg 9 74 2.SE-03 9.2E-03 2.1E-02 1.4E-02 

Endosulfan Sulfate mglkg 2 75 1.8E-03 1.9E-03 2.0E-03 2.1E-03 

Endrin mglkg 6 74 2.3E-03 l.lE-02 2.7E-02 1.8E-02 

Endrin Aldehyde mglkg 6 74 3.1E-03 3.9E-02 1.8E-01 9.5E-02 

Fluoranthene mglkg 52 172 3.7E-01 6.3E+OO 7.4E+Ol l.OE+01 

Fluorene mglkg 8 172 4.7E-01 3.SE+OO l.IE+01 6.4E+OO 

Heptachlor mglkg 1 75 2.8E-02 2.8E-02 2.8E-02 

Heptachlor Epoxide mglkg 6 75 3.0E-03 6.8E-03 l.SE-02 l.OE-02 

Indeno(1 ,2,3-cd)pyrene mg/kg 20 172 3.6E-01 2.0E+OO l.IE+Ol 3.4E+OO 

Isopropy ltoluene[ 4-1 mglkg 1 80 3.SE-02 3.SE-02 3.SE-02 

Methoxychlor[ 4,4 '-1 mglkg 7 75 2.6E-02 4.0E+01 2.8E+02 1.2E+02 

Methylene Chloride mglkg 7 80 6.8E-03 1.4E-02 5.1E-02 2.7E-02 

Methylnaphthalene[2-1 mglkg 4 172 4.3E-01 3.8E+OO 9.8E+OO 7.9E+OO 

Methy lphenol[ 4-] mg/kg 2 172 5.4E-Ol 8.7E-Ol 1.2E+OO l.SE+OO 

Naphthalene mglkg 8 179 4.7E-01 8.0E+OO 3.9E+Ol 1.7E+01 

Phenanthrene mg/kg 44 172 3.8E-Ol 6.8E+OO 8.3E+Ol 1.2E+Ol 

Phenol mg/kg 1 172 5.6E-Ol 5.6E-Ol 5.6E-Ol 

Pyrene mglkg 49 172 3.8E-Ol 5.8E+OO 6.2E+01 9.0E+OO 

Trichloro-1 ,2,2-
mglkg 2 80 6.0E-03 l.SE+OO 3.0E+OO 4.SE+OO 

trifluoroethane[1, 1,2-1 

Trichloroethane[1, 1,1-1 mg/kg 2 80 7.0E-03 l.IE+Ol 2.1E+01 3.1E+Ol 

Trichloroethene mg/kg 2 80 2.1E-02 6.6E-01 1.3E+OO 1.9E+OO 

Trichlorofluoromethane mglkg 1 80 6.0E-03 6.0E-03 6.0E-03 

Chaquehui Acenaphthene mglkg 20 235 4.SE-02 1.2E+OO 1.3E+Ol 2.SE+OO 
Canyon Acenaphthylene mglkg I 235 4.9E-Ol 4.9E-01 4.9E-Ol 

Aldrin mg/kg 2 34 2.9E-02 3.6E-02 4.2E-02 4.9E-02 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Chaquehui Amino-2,6-
mglkg 3 92 3.6E-Ol 2.1E+OO 5.4E+OO 5.4E+OO 

Canyon (Cont.) dinitrotoluene[ 4-] 

Amino-4,6-
mglkg 3 98 3.6E-01 2.1E+OO 5.4E+OO 5.4E+OO 

dinitrotoluene[2-] 

Aniline mglkg 1 193 4.1E-01 4.1E-01 4.1E-01 

Anthracene mg/kg 24 235 l.SE-01 1.7E+OO 1.9E+01 3.2E+OO 

Aroclor-1016 mg/kg 4 41 3.4E-02 1.5E+OO 3.6E+OO 3.1E+OO 

Aroclor-1221 mg/kg 4 41 6.7E-02 3.1E+OO 7.2E+OO 6.2E+OO 

Aroclor-1232 mg/kg 4 41 3.4E-02 1.5E+OO 3.6E+OO 3.1E+OO 

Aroclor-1242 mg/kg 4 45 3.4E-02 1.5E+OO 3.6E+OO 3.1E+OO 

Aroclor-1248 mg/kg 4 41 3.4E-02 1.5E+OO 3.6E+OO 3.1E+OO 

Aroclor-1254 mglkg 21 48 3.4E-02 9.1E-01 3.6E+OO 1.3E+OO 

Aroclor-1260 mglkg 12 48 7.0E-02 2.7E+OO l.IE+01 4.7E+OO 

Aroclors (Mixed) mglkg 8 19 l.OE-01 8.2E-01 2.3E+OO 1.4E+OO 

Azobenzene mglkg 1 193 4.3E-01 4.3E-01 4.3E-01 

BHC[alpha-] mg/kg 2 34 2.7E-02 3.4E-02 4.1E-02 4.8E-02 

BHC[beta-] mg/kg 2 34 2.3E-03 2.4E-03 2.4E-03 2.5E-03 

BHC[delta-] mglkg 2 34 2.6E-02 3.2E-02 3.7E-02 4.3E-02 

Benzo( a )anthracene mg/kg 42 235 5.2E-02 2.0E+OO 2.7E+01 3.3E+OO 

Benzo( a)pyrene mglkg 37 235 7.4E-02 2.2E+OO 2.9E+01 3.8E+OO 

Benzo(b )fluoranthene mglkg 43 235 6.4E-02 2.4E+OO 2.8E+Ol 3.8E+OO 

Benzo(g,h,i)perylene mglkg 27 235 S.SE-02 l.3E+OO l.3E+Ol 2.3E+OO 

Benzo(k)fluoranthene mg/kg 30 230 6.3E-02 2.5E+OO 2.1E+01 4.0E+OO 

Benzoic Acid mglkg 2 235 2.0E-Ol 2.1E-01 2.2E-01 2.3E-Ol 

Bis(2-ethylhexyl) 
mglkg IS 235 4.5E-02 9.9E-Ol 3.2E+OO 1.4E+OO phthalate 

Butylbenzylphthalate mg/kg 4 235 4.4E-Ol 6.9E-Ol 9.8E-01 9.3E-Ol 

Carbazole mg/kg 5 16 1.9E-01 l.OE+OO 3.0E+OO 2.0E+OO 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Chaquehui Cluysene mg/kg 46 235 6.4E-02 2.0E+OO 2.9E+01 3.4E+OO 
Canyon (Cont.) DDD[4,4'-] mg/kg 2 34 7.5E-03 9.8E-03 1.2E-02 1.4E-02 

DDE[4,4'-] mg/kg 6 34 1.4E-03 1.9E-03 2.4E-03 2.2E-03 

DDT[4,4'-] mg/kg 6 34 4.4E-03 1.0E-02 2.3E-02 1.6E-02 

D[2,4-] mg/kg 2 51 1.9E+OO 2.1E+OO 2.3E+OO 2.5E+OO 

Di-n -buty I phthalate mg/kg 21 235 3.4E-02 1.2E+OO 4.8E+OO 1.9E+OO 

Dibenz( a,h)anthracene mg/kg 8 235 8.3E-02 9.3E-Ol 4.7E+OO 2.0E+OO 

Dibenzofuran mg/kg 9 235 4.6E-02 9.7E-Ol 5.6E+OO 2.1E+OO 

Dichlorobenzene[ I, 4-] mg/kg I 238 1.8E-Ol 1.8E-Ol 1.8E-Ol 

Dieldrin mg/kg 2 34 7.0E-04 7.7E-04 8.3E-04 9.0E-04 

Diethy I phthalate mg/kg 1 235 3.0E+Ol 3.0E+Ol 3.0E+Ol 

Dimethylphenol[2,4-] mg/kg I 235 7.0E-Ol 7.0E-Ol 7.0E-Ol 

Dinitrotoluene [2, 4-] mg/kg 1 364 2.0E+OO 2.0E+OO 2.0E+OO 

Dinoseb mg/kg 1 51 6.9E-Ol 6.9E-Ol 6.9E-Ol 

Endosulfan I mg/kg 1 34 6.1E-03 6.1E-03 6.1E-03 

Endosulfan II mg/kg 6 34 2.0E-03 4.4E-03 l.IE-02 7.2E-03 

Endosulfan Sulfate mg/kg 1 34 1.8E-02 1.8E-02 1.8E-02 

Endrin mg/kg 2 34 2.3E-03 2.5E-03 2.7E-03 2.9E-03 

Endrin Aldehyde mg/kg 1 26 8.7E-03 8.7E-03 8.7E-03 

Fluoranthene mg/kg 63 235 4.2E-02 2.7E+OO 5.4E+Ol 4.5E+OO 

Fluorene mg/kg 14 235 8.8E-02 1.6E+OO 1.5E+Ol 3.7E+OO 

Indeno(l,2,3-cd)pyrene mg/kg 30 235 5.0E-02 1.4E+OO 1.4E+Ol 2.4E+OO 

Methylene Chloride mg/kg 2 3 4.2E-03 4.6E-03 5.0E-03 5.4E-03 

Methylnaphthalene[2-] mg/kg 4 235 4.9E-02 2.6E+OO 9.3E+OO 7.1E+OO 

Methylphenol[2-] mg/kg 1 235 3.7E-Ol 3.7E-01 3.7E-Ol 

Methylphenol[4-] mg/kg 1 235 9.8E-Ol 9.8E-Ol 9.8E-Ol 

Naphthalene mg/kg 14 237 6.0E-02 2.6E+OO 2.7E+Ol 6.3E+OO 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 
---------- --------

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Chaquehui Nitrobenzene mglkg 2 364 2.5E-01 3.8E-01 5.1E-01 6.4E-01 
Canyon (Cont.) Nitrotoluene[2-] mg/kg 1 123 1.6E-01 1.6E-01 1.6E-Ol 

Nitrotoluene[3-] mg/kg 1 123 5.1E-01 5.1E-01 5.1E-01 

Nitrotoluene[ 4-] mg/kg 1 123 5.1E-01 5.1E-01 5.1E-01 

Phenanthrene mg/kg 49 235 6.4E-02 3.5E+OO 6.7E+01 6.3E+OO 

Pyrene mg/kg 68 235 l.lE-01 3.3E+OO 5.1E+01 5.3E+OO 

Pyridine mg/kg 1 16 1.6E+OO 1.6E+OO 1.6E+OO 

RDX mg/kg 2 129 5.0E-01 5.2E-01 5.4E-01 5.6E-01 

Tetryl mg/kg 1 129 6.9E-01 6.9E-01 6.9E-01 

Trinitrobenzene[1 ,3,5-] mg/kg 1 129 1.7E-01 1.7E-01 1.7E-01 

Trinitrotoluene[2,4,6-] mg/kg 1 129 2.7E-01 2.7E-01 2.7E-01 

DP Canyon Acenaphthene mg/kg 6 665 3.5E-01 2.5E+OO 1.1E+01 5.9E+OO 
(Part of Los Acenaphthylene mg/kg 1 
Alamos 

665 3.5E-01 3.5E-01 3.5E-01 

Canyon) Acetone mg/kg 46 223 6.3E-03 3.2E-02 2.1E-01 4.1E-02 

Anthracene mg/kg 7 665 3.4E-01 3.6E+OO 2.1E+01 9.4E+OO 

Aroclor-1254 mg/kg 1 36 l.lE+OO l.lE+OO l.lE+OO 

Aroclor-1260 mg/kg 19 36 7.0E-02 1.7E+OO 1.7E+01 3.4E+OO 

Aroclors (Mixed) mg/kg 18 26 7.0E-02 1.8E+OO 1.7E+01 3.6E+OO 

Benzene mg/kg 1 223 3.0E+OO 3.0E+OO 3.0E+OO 

Benzo( a)anthracene mg/kg 21 665 4.4E-02 5.5E+OO 9.8E+01 1.5E+01 

Benzo( a)pyrene mg/kg 16 665 2.2E-01 5.6E+OO 7.4E+01 1.5E+01 

Benzo(b )fluoranthene mglkg 35 665 9.2E-02 3.0E+OO 7.6E+01 7.3E+OO 

Benzo(g,h,i)pery lene mg/kg 9 664 1.4E-Ol 4.7E+OO 3.7E+01 1.3E+01 

Benzo(k)fluoranthene mg/kg 12 664 5.3E-02 6.3E+OO 6.6E+01 1.7E+01 

Benzoic Acid mg/kg 5 665 3.6E-Ol 2.1E+OO 3.7E+OO 3.2E+OO 

Benzy 1 Alcohol mg/kg 1 665 7.0E-Ol 7.0E-Ol 7.0E-01 

Bis(2-chloroethoxy) 
mg/kg 1 664 3.5E-01 3.5E-Ol 3.5E-01 methane 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 
--- ---- -- ----------------- --

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

DP Canyon Bis(2-chloroethy l)ether mg/kg 1 665 3.5E-01 3.5E-01 3.5E-01 
(Part of Los Bis(2-ethy1hexyl) 
Alamos phthalate 

mg/kg 29 665 6.4E-02 4.2E+OO 6.2E+01 8.5E+OO 
Canyon) 

Bromophenyl-(Cont.) mg/kg 1 665 3.5E-01 3.5E-01 3.5E-01 
phenylether[ 4-] 

Butanone[2-] mg/kg 1 223 6.3E-02 6.3E-02 6.3E-02 

Buty lbenzy !phthalate mg/kg 2 665 3.5E-01 4.3E-01 5.0E-01 5.8E-01 

Carbazole mg/kg 1 6 3.5E-01 3.5E-01 3.5E-01 

Carbon Disulfide mg/kg 2 223 9.2E-03 l.lE-02 1.2E-02 1.3E-02 

Ch1oro-3-methylpheno1 
mg/kg 2 664 7.0E-01 1.8E+OO 2.9E+OO 4.0E+OO [4-] 

Chloroaniline[ 4-] mg/kg 1 665 7.0E-01 7.0E-01 7.0E-01 

Chlorobenzene mg/kg 1 223 2.5E+OO 2.5E+OO 2.5E+OO 

Chloronaphthalene[1-] mglkg 1 6 7.0E-01 7.0E-01 7.0E-01 

Chloronaphthalene[2-] mg/kg 1 665 3.5E-01 3.5E-01 3.5E-01 

Chloropheno1[2-] mg/kg 2 665 3.5E-Ol 1.4E+OO 2.5E+OO 3.6E+OO 

Chloropheny1-phenyl 
mg/kg 1 665 3.5E-01 3.5E-01 3.5E-01 

[4-] Ether 

Chrysene mglkg 24 664 9.3E-02 5.5E+OO 1.1E+02 1.5E+01 

DDT[4,4'-] mg/kg 1 2 2.0E-02 2.0E-02 2.0E-02 

Di-n-buty !phthalate mg/kg 12 665 5.8E-02 l.OE+OO 5.2E+OO 1.9E+OO 

Di-n-octylphthalate mg/kg 2 665 3.5E-01 4.6E-01 5.6E-01 6.7E-01 

Dibenz( a,h)anthracene mglkg 3 665 3.5E-01 5.7E+OO 1.6E+Ol 1.6E+01 

Dibenzofuran mg/kg 2 665 3.5E-01 3.1E+OO 5.8E+OO 8.5E+OO 

Dichlorobenzene[ 1 ,2-] mg/kg 1 882 3.5E-Ol 3.5E-01 3.5E-01 

Dichlorobenzene[1,3-] mg/kg 1 881 3.5E-01 3.5E-01 3.5E-01 

Dichlorobenzene[ 1 ,4-] mg/kg 2 881 3.5E-01 8.8E-01 l.4E+OO 1.9E+OO 

Dichlorobenzidine 
mg/kg 1 665 7.0E-01 7.0E-01 7.0E-01 [3,3'-] 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-0rganics)-Continued 
------------

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

DP Canyon Dichlorodifluoro 
mg/kg 2 216 3.4E-02 3.6E-02 3.8E-02 4.0E-02 

(Part of Los methane 
Alamos Dichloroethene[l,l-] mg/kg 1 222 2.9E+OO 2.9E+OO 2.9E+OO 
Canyon) 

Dichlorophenol[2,4-] mg/kg 1 665 3.5E-Ol 3.5E-Ol 3.5E-Ol (Cont.) 
Diethy I phthalate mg/kg 4 665 3.5E-Ol 2.5E+Ol 9.0E+Ol 6.8E+Ol 

Dimethyl Phthalate mg/kg 1 665 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Dimethylphenol[2,4-] mg/kg 1 664 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Dinitro-2-methylphenol 
mg/kg 1 665 1.7E+OO 1.7E+OO 1.7E+OO 

[4,6-] 

Dinitropheno1[2,4-] mglkg 1 665 1.7E+OO 1.7E+OO 1.7E+OO 

Dinitrotoluene[2,4-] mg/kg 2 664 3.5E-Ol l.OE+OO 1.7E+OO 2.4E+OO 

Dinitrotoluene[2,6-] mg/kg 1 658 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Diphenylamine mg/kg 1 6 l.lE+OO l.lE+OO l.lE+OO 

Diphenylhydrazine mg/kg 1 6 1.7E+OO 1.7E+OO 1.7E+OO 
[1,2-] 

Fluoranthene mg/kg 41 664 3.4E-Ol 9.1E+OO 3.2E+02 2.5E+Ol 

Fluorene mg/kg 4 665 3.5E-Ol 3.1E+OO l.lE+Ol 8.4E+OO 

Hexachlorobenzene mg/kg 1 665 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Hexachlorobutadiene mg/kg 1 730 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Hexachlorocyclopenta 
mg/kg 1 664 3.5E-Ol 3.5E-Ol 3.5E-Ol 

diene 

Hexachloroethane mg/kg 1 664 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Indeno( 1 ,2,3 -cd) 
mg/kg 11 665 l.lE-01 4.0E+OO 3.8E+Ol l.lE+Ol 

pyrene" 

Isophorone mg/kg 1 664 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Isopropyltoluene[ 4-] mg/kg 4 217 9.0E-03 1.4E-02 2.5E-02 2.1E-02 

Methylene Chloride mglkg 8 223 4.7E-03 1.6E-02 5.9E-02 2.8E-02 

Methy !naphthalene [2-] mg/kg 1 665 3.5E-Ol 3.5E-Ol 3.5E-Ol 3.5E-Ol 

Methylphenol[2-] mg/kg I 665 3.5E-Ol 3.5E-Ol 3.5E-Ol 
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? TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued --
""" WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

DP Canyon Methylphenol[3-] mg/kg 1 6 3.5E-01 3.5E-01 3.5E-01 
(Part of Los Methy !phenol [ 4-] mg/kg 1 665 3.5E-01 3.5E-01 3.5E-01 
Alamos 
Canyon) Naphthalene mg/kg 2 730 3.5E-01 4.0E-01 4.4E-01 4.9E-01 

(Cont.) Nitroaniline[2-] mglkg 1 665 1.7E+OO 1.7E+OO 1.7E+OO 

Nitroaniline[3-] mglkg 1 665 1.7E+OO 1.7E+OO 1.7E+OO 

Nitroaniline[ 4-] mg/kg 1 665 1.7E+OO 1.7E+OO 1.7E+OO 

Nitrobenzene mg/kg 1 664 3.5E-01 3.5E-01 3.5E-01 

Nitropheno1[2-] mg/kg 1 664 3.5E-01 3.5E-01 3.5E-01 

Nitrophenol[ 4-] mglkg 2 664 1.7E+OO 2.4E+OO 3.1E+OO 3.8E+OO 

Nitroso-di-n-
mg/kg 2 665 3.5E-01 9.3E-01 1.5E+OO 2.1E+OO 

propylamine[N-] 

Nitrosodimethy lamine 
mg/kg 1 567 3.5E-01 3.5E-01 3.5E-01 

[N-] 

Nitrosodiphenylamine 
mglkg 1 665 3.5E-01 3.5E-01 3.5E-01 

[N-] 

Oxybis(l-chloro mglkg 1 655 3.5E-01 3.5E-01 3.5E-01 
propane )[2,2 '-] 

Pentachlorophenol mglkg 2 664 1.7E+OO 2.8E+OO 3.9E+OO 5.0E+OO 

Phenanthrene mg/kg 29 664 5.0E-02 6.7E+OO 1.6E+02 1.8E+Ol 

Phenol mglkg 5 665 3.5E-01 1.2E+OO 2.6E+OO 1.9E+OO 

Pyrene mg/kg 45 665 7.4E-02 6.3E+OO 2.3E+02 1.6E+Ol 

Tetrachloroethene mg/kg 1 222 6.1E-02 6.1E-02 6.1E-02 

Toluene mglkg 39 223 5.0E-03 8.9E-02 2.6E+OO 2.2E-01 

Trichlorobenzene 
mg/kg 2 730 3.5E-01 9.3E-01 1.5E+OO 2.1E+OO 

[1,2,4-] 

Trichloroethene mglkg 1 223 2.4E+OO 2.4E+OO 2.4E+OO 

Trichlorofluoromethane mglkg 4 216 l.lE-02 1.7E-02 2.6E-02 2.4E-02 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998]-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

DP Canyon Trichiorophenoi[2, 4,5-] mglkg I 665 3.5E-OI 3.5E-OI 3.5E-OI 
(Part of Los Trichiorophenoi[2, 4,6-] mg/kg I 665 3.5E-OI 3.SE-01 3.SE-01 
Alamos 
Canyon) Xylene (Total) mg/kg 5 
(Cont.) 

222 6.0E-03 1.5E-02 2.1E-02 2.1E-02 

Los Alamos Acenaphthene mg/kg 6 259 6.IE-01 1.9E+OO 4.6E+QO 3.4E+OO 
Canyon Acetone mg/kg 1 7 2.5E-02 2.SE-02 2.5E-02 

Aniline mg/kg 2 257 4.0E-01 6.6E-01 9.1E-01 1.2E+OO 

Anthracene mg/kg 8 259 6.1E-01 3.5E+OO 1.2E+Q1 6.5E+OO 

Arocior-1254 mg/kg 5 37 1.6E-01 5.8E-01 1.3E+OO 9.7E-01 

Arocior-1260 mg/kg 10 37 7.6E-02 2.4E+OO 1. 7E+<>1 5.7E+OO 

Aroclors (Mixed) mg/kg 3 14 1.5E+OO 7.5E+OO 1.7E+<>1 1.7E+01 

Benzene mg/kg 1 7 l.OE-02 l.OE-02 l.OE-02 

Benzo( a )anthracene mglkg 15 259 7.7E-02 3.9E+OO 2.3E+Q1 7.3E+OO 

Benzo( a)pyrene mg/kg 11 259 8.3E-02 3.5E+OO 1.6E+Q1 6.7E+OO 

Benzo(b )fluoranthene mg/kg 27 259 9.6E-02 2.4E+OO 1.7E+Q1 3.9E+OO 

Benzo(g,h,i)pery 1ene mg/kg 7 259 4.4E-01 2.1E+OO 6.0E+OO 4.0E+OO 

Benzo(k)fluoranthene mg/kg 10 259 8.1E-02 2.7E+OO 9.7E+OO 4.6E+OO 

Benzoic Acid mg/kg 4 259 8.1E-01 1.7E+OO 3.5E+OO 3.0E+OO 

Bis(2-ethy lhexy l) 
mg/kg 7 259 5.5E-02 1.2E+OO 5.SE+OO 2.7E+OO phthalate 

Butylbenzylphthalate mg/kg 3 259 8.2E-02 8.9E-01 1.5E+OO 1.7E+OO 

Chlordane[alpha-] mg/kg 1 21 7.2E-03 7.2E-03 7.2E-03 

Chlordane[gamma-] mg/kg 1 21 6.8E-03 6.8E-03 6.8E-03 

Chiorophenoi[2-] mg/kg 1 259 3.7E-01 3.7E-OI 3.7E-Ol 

Chrysene mg/kg 19 259 9.6E-02 3.3E+OO 1.8E+01 5.5E+OO 

DDE[4,4'-] mg/kg 3 21 8.5E-03 8.9E-03 9.7E-03 9.7E-03 

DDT[4,4'-] mg/kg 7 21 5.9E-03 2.0E-02 4.8E-02 3.1E-02 
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TABLE C-8.--Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-0rganics)-Continued 
--------· --- - -------------- ---- ------------ -------

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Los Alamos Di-n-butylphthalate mg/kg 17 259 4.2E-Ol l.4E+OO 3.5E+OO l.8E+OO 
Canyon (Cont.) Dibenz( a,h)anthracene mg/kg 2 259 l.6E+OO 3.0E+OO 4.3E+OO 5.7E+OO 

Dibenzofuran mg/kg 3 259 5.2E-01 l.7E+OO 2.5E+OO 2.9E+OO 

Dichlorobenzene[1,3-] mg/kg 1 264 3.7E-Ol 3.7E-Ol 3.7E-01 

Diethy !phthalate mg/kg 1 259 6.1E-01 6.1E-Ol 6.1E-01 

Endosulfan II mg/kg 1 21 4.2E-03 4.2E-03 4.2E-03 

Fluoranthene mg/kg 29 259 l.8E-01 4.3E+OO 4.1E+Ol 7.7E+OO 

Fluorene mg/kg 5 259 6.1E-01 2.2E+OO 4.7E+OO 3.9E+OO 

Indeno(l,2,3-cd) mg/kg 7 259 4.2E-Ol 2.1E+OO 5.7E+OO 3.9E+OO 
pyrene 

Methy !naphthalene [2-] mglkg 2 259 l.OE+OO l.lE+OO l.2E+OO l.3E+OO 

Methy lpheno 1[ 4-] mg/kg 1 259 3.7E-Ol 3.7E-01 3.7E-Ol 

Naphthalene mg/kg 3 259 5.7E-Ol 1.9E+OO 2.7E+OO 3.2E+OO 

Phenanthrene mg/kg 19 259 8.5E-02 5.7E+OO 3.9E+Ol l.OE+Ol 

Pyrene mglkg 30 259 2.1E-Ol 4.6E+OO 3.9E+Ol 7.8E+OO 

Toluene mg/kg 4 7 l.OE-02 1.6E-02 2.9E-02 2.5E-02 

Xylene (Total) mg/kg 2 7 9.5E-03 l.lE-02 l.2E-02 1.3E-02 

Mortandad Acenaphthene mg/kg 3 88 4.1E-Ol l.4E+OO 2.6E+OO 2.7E+OO 
Canyon Acetone mg/kg 1 51 l.6E-02 1.6E-02 l.6E-02 

Aniline mg/kg 1 88 3.1E-Ol 3.1E-Ol 3.1E-Ol 

Anthracene mg/kg 3 88 8.4E-01 2.7E+OO 5.1E+OO 5.2E+OO 

Aroclor -1254 mg/kg 1 30 1.5E-01 l.5E-01 1.5E-01 

Aroclor-1260 mglkg 4 30 2.0E-02 3.6E-02 5.3E-02 5.4E-02 

Aroclors (Mixed) mg/kg 5 30 2.0E-02 5.9E-02 l.SE-01 l.lE-01 

Benzene mg/kg 1 51 l.OE-03 l.OE-03 l.OE-03 

Benzo( a )anthracene mg/kg 10 88 1.7E-01 5.7E+OO 2.3E+Ol l.lE+Ol 

Benzo(a)pyrene mg/kg 12 88 l.SE-01 4.8E+OO 2.3E+Ol 9.1E+OO 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Mortandad Benzo(b )fluoranthene mglkg 13 88 2.8E-Ol 5.2E+OO 2.6E+Ol l.OE+Ol 
Canyon Benzo(g,h,i)pery lene mglkg 4 88 2.1E+OO 6.2E+OO 1.3E+Ol l.IE+Ol 

Benzo(k)fluoranthene mglkg 4 84 2.0E+OO 5.2E+OO l.IE+Ol 9.1E+OO 

Benzoic Acid mglkg 3 88 l.IE-01 1.4E-Ol 1.8E-Ol 1.8E-01 

Bis(2-ethylhexyl) 
mglkg 5 88 7.3E-02 l.IE+OO 3.8E+OO 2.4E+OO 

phthalate 

Bromodichloromethane mglkg 1 51 4.0E-03 4.0E-03 4.0E-03 

Butanone[2-] mglkg 1 51 8.0E-03 8.0E-03 8.0E-03 

Carbon Disulfide mglkg 1 51 5.8E-03 5.8E-03 5.8E-03 

Chrysene mglkg 12 88 1.8E-01 5.4E+OO 2.6E+Ol l.OE+Ol 

Dibenz(a,h)anthracene mglkg 3 88 6.3E-01 1.6E+OO 2.7E+OO 2.8E+OO 

Dibenzofuran mglkg 1 88 9.4E-Ol 9.4E-Ol 9.4E-Ol 

Dichlorobenzidine 
mglkg 1 88 7.0E-Ol 7.0E-Ol 7.0E-Ol [3,3, -] 

Fluoranthene mglkg 13 88 l.IE-01 4.8E+OO 2.7E+Ol 9.6E+OO 

Fluorene mglkg 2 88 7.2E-Ol 1.4E+OO 2.1E+OO 2.8E+OO 

Indeno( 1 ,2,3-cd)pyrene mglkg 6 88 3.9E-01 4.7E+OO 1.4E+Ol 8.8E+OO 

Isopropyltoluene[4-] mglkg 1 51 4.4E-02 4.4E-02 4.4E-02 

Methyl-2-pentanone 
mglkg I 51 3.0E-03 3.0E-03 3.0E-03 

[4-] 

Naphthalene mglkg 2 lOS 2.0E-03 3.1E-Ol 6.1E-01 9.1E-Ol 

Phenanthrene mglkg 10 88 8.7E-02 6.SE+OO 2.6E+01 1.2E+Ol 

Pyrene mglkg 14 88 l.OE-01 8.0E+OO 4.4E+Ol l.SE+Ol 

Tetrachloroethene mglkg 9 51 l.OE-03 2.8E-03 S.OE-03 3.8E-03 

Toluene mglkg 10 51 2.0E-03 8.9E-03 1.6E-02 1.2E-02 

Trichlorobenzene 
mglkg I 17 2.0E-03 2.0E-03 2.0E-03 

[1,2,3-] 

Trichlorofluoromethane mglkg I 51 1.9E-02 1.9E-02 1.9E-02 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

II wATERSHED I ANALYTE NAME UNITS I DETECTED I ANALYZED I MINIMUM I MEAN MAXIMUM UCL 

Mortandad Trimethylbenzene 
mglkg 4 51 3.0E-03 9.3E-03 2.6E-02 2.0E-02 

Canyon (Cont.) [1,24-] 

Trimethylbenzene 
mglkg 1 51 8.2E-03 8.2E-03 8.2E-03 

[1,3,5-] 

Xylene[l,2-] mglkg 1 10 l.OE-03 l.OE-03 l.OE-03 

Xylene[l,3-] mglkg 6 10 l.OE-03 2.2E-03 5.0E-03 3.7E-03 

Pajarito Acenaphthene mglkg 1 87 5.1E-Ol 5.1E-01 5.1E-Ol 
Canyon Acetone mglkg 2 41 5.3E-02 6.5E-02 7.6E-02 8.8E-02 

Aldrin mglkg 1 38 2.4E-03 2.4E-03 2.4E-03 

Amino-2,6-
mglkg 1 88 l.OE+OO l.OE+OO l.OE+OO 

dinitrotoluene[ 4-] 

Amino-4,6-
mglkg 2 88 4.1E-01 7.1E-Ol l.OE+OO 1.3E+OO 

I dinitrotoluene[2-] 

I 
Anthracene mglkg 2 87 1.2E+OO 1.7E+Ol 3.2E+Ol 4.7E+Ol 

I Aroclor-1254 
I 

mglkg 2 38 1.6E+OO 2.1E+OO 2.6E+OO 3.1E+OO 

I BHC[gamma-] 
I 

mg/kg 1 38 4.1E-03 4.1E-03 4.1E-03 

Benzo( a )anthracene mglkg 7 87 3.7E-Ol 2.4E+Ol 1.6E+02 6.9E+Ol 
I 

Benzo( a)pyrene mglkg I 8 87 4.4E-01 1.7E+Ol 1.3E+02 4.9E+Ol 

Benzo(b )fluoranthene mglkg 13 87 3.9E-Ol 1.6E+Ol 2.0E+02 4.7E+Ol 

Benzo(g,h,i)perylene mg/kg 4 87 4.1E-01 1.6E+Ol 6.4E+Ol 4.8E+Ol 

Benzo(k)fluoranthene mglkg 2 87 l.SE+OO 3.9E+01 7.7E+Ol 1.1E+02 

Benzoic Acid mg/kg 2 85 1.4E-01 1.8E-01 2.1E-01 2.5E-Ol 

Bis(2-ethylhexyl) 
mglkg 6 87 3.8E-Ol 1.2E+OO 2.9E+OO 1.9E+OO 

phthalate 

Buty lbenzy !phthalate mglkg 2 87 4.6E-02 5.6E-02 6.6E-02 7.6E-02 

Carbon Disulfide mglkg 3 41 7.0E-03 9.6E-03 1.2E-02 1.2E-02 

Chlordane[ alpha-] mg/kg 1 38 1.6E-02 1.6E-02 1.6E-02 

Chrysene mglkg 10 85 4.5E-Ol 2.0E+Ol 1.9E+02 5.8E+Ol 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Pajarito DDE[4,4'-] mg/kg 4 38 4.5E-03 1.5E-02 3.9E-02 3.1E-02 
Canyon (Cont.) DDT[4,4'-] mg/kg 11 38 3.8E-03 1.4E-02 5.1E-02 2.3E-02 

Di-n-butylphthalate mg/kg 2 87 8.5E-01 4.6E+01 9.2E+01 1.4E+02 

Di-n -octy !phthalate mg/kg I 87 4.0E-Ol 4.0E-Ol 4.0E-Ol 

Dibenz( a,h)anthracene mg/kg 3 87 5.8E-Ol 8.1E+OO 2.3E+Ol 2.3E+01 

Dieldrin mg/kg I 38 4.8E-02 4.8E-02 4.8E-02 

Diethy !phthalate mg/kg I 87 4.6E-Ol 4.6E-Ol 4.6E-01 

Dinitrotoluene[2,4-] mg/kg 1 175 6.0E-01 6.0E-Ol 6.0E-Ol 

Dinitrotoluene [2,6-] mg/kg I 176 6.0E-01 6.0E-Ol 6.0E-Ol 

Endosulfan I mg/kg 2 38 6.4E-03 1.2E-02 1.7E-02 2.2E-02 

Endosulfan II mg/kg I 38 2.4E-02 2.4E-02 2.4E-02 

Endrin mg/kg 2 38 8.2E-02 l.IE-01 1.3E-Ol I.SE-01 

Fluoranthene mg/kg 15 87 5.2E-02 2.5E+Ol 3.1E+02 6.6E+01 

Heptachlor mg/kg I 38 6.1E-03 6.1E-03 6.IE-03 

Indeno(l ,2,3 -cd)pyrene mg/kg 5 87 3.6E-Ol 1.7E+Ol 8.0E+Ol 4.8E+Ol 

Isopropy !benzene mg/kg I 17 5.7E-02 5.7E-02 5.7E-02 

Isopropy !toluene[ 4-] mg/kg 1 17 l.lE+OO l.IE+OO l.IE+OO 

Methoxychlor[4,4' -] mg/kg 2 38 2.7E-02 4.0E-02 5.2E-02 6.5E-02 

Methylene Chloride mg/kg 16 41 l.lE-02 2.2E-02 6.4E-02 2.9E-02 

Nitrobenzene mg/kg 2 175 2.0E+OO 4.5E+OO 7.1E+OO 9.6E+OO 

Phenanthrene mg/kg 10 87 4.9E-Ol 1.6E+Ol 1.5E+02 4.6E+OI 

Pyrene mg/kg 12 87 5.1E-Ol 2.4E+Ol 2.8E+02 7.1E+Ol 

Toluene mg/kg 3 41 5.0E-03 7.0E-03 8.0E-03 9.0E-03 

Trichloro-1 ,2,2- mg/kg I 17 1.7E-02 1.7E-02 1.7E-02 trifluoroethane[l, I ,2-] 

Trinitrobenzene[l ,3,5-] mg/kg I 88 1.7E-Ol 1.7E-OI 1.7E-Ol 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-0rganics)-Continued 

--- -

I WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

I Pueblo Canyon 
I (Part of Pueblo/ Aroclor-1260 mglkg 1 4 4.6E-02 4.6E-02 4.6E-02 

Acid Canyon 

Rio Grande Acetone mglkg 2 5 7.0E-02 7.0E-02 7.0E-02 7.0E-02 

Sandia Canyon Acenaphthene mg/kg 1 74 5.7E-01 5.7E-01 5.7E-01 

Acetone mglkg 23 64 4.2E-03 5.4E-01 1.9E+OO 7.9E-01 

Anthracene mglkg 2 92 4.7E-Ol 6.3E-01 7.8E-01 9.4E-01 

Aroclor-1248 mg/kg 6 110 4.7E-02 7.9E-01 2.1E+OO 1.5E+OO 

Aroclor-1254 mglkg 26 113 2.1E-02 1.2E+OO 3.8E+OO 1.6E+OO 

I Aroc1or-1260 mglkg 46 113 2.2E-02 6.6E-01 3.7E+OO 9.1E-01 
I Aroclors (Mixed) mglkg 7 28 2.1E-02 6.0E-01 1.7E+OO l.lE+OO 
i BHC[alpha-] mglkg 2 82 5.1E-02 8.4E-02 1.2E-01 l.SE-01 

Benzo(a)anthracene mg/kg 4 92 5.3E-01 2.5E+OO 4.6E+OO 4.2E+OO 

Benzo(a)pyrene mglkg 7 92 5.0E-01 6.2E+OO 2.2E+01 1.2E+01 

Benzo(b )fluoranthene mglkg 8 92 l.OE-01 6.8E+OO 3.1E+01 1.4E+01 

Benzo(g,h,i)pery lene mglkg 3 92 4.3E-01 l.lE+OO 1.8E+OO 1.9E+OO 

Benzo(k)fluoranthene mglkg 5 92 1.3E-01 1.9E+OO 3.6E+OO 3.1E+OO 

Bis(2-ethylhexy1) 
mglkg 18 92 3.6E-01 2.9E+01 9.5E+01 4.0E+01 

phthalate 

Butanone[2-] mg/kg 8 63 3.0E-02 l.OE-01 3.1E-01 1.8E-01 

Buty lbenzy !phthalate mglkg 1 92 9.2E-01 9.2E-Ol 9.2E-01 

Chlordane[ alpha-] mg/kg 7 36 4.7E-03 3.0E-02 1.3E-01 6.4E-02 

Chlordane[gamma-] mg/kg 7 36 3.8E-03 3.4E-02 1.5E-01 7.3E-02 

Cluysene mglkg 7 92 1.6E-01 3.4E+OO 9.6E+OO 5.9E+OO 

DDE[4,4'-] mglkg 7 82 8.4E-02 2.9E-01 6.1E-01 4.7E-01 

DDT[4,4'-] mglkg 5 82 5.9E-03 1.6E-01 2.5E-01 2.6E-01 

Di -n-buty !phthalate mg/kg 1 92 4.6E+01 4.6E+01 4.6E+01 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Sandia Canyon Dibenz( a,h)anthracene mg/kg 1 92 4.5E-01 4.5E-01 4.5E-01 
(Cont.) Dieldrin mg/kg 1 82 1.6E-02 1.6E-02 1.6E-02 

Diethylphthalate mg/kg 1 92 6.9E-01 6.9E-01 6.9E-Ol 

Endosulfan I mg/kg 4 82 8.3E-02 l.SE-01 2.3E-Ol 2.1E-01 

Endosulfan II mg/kg 3 82 S.OE-03 8.2E-03 9.9E-03 l.IE-02 

Endrin mg/kg 3 82 6.0E-01 6.0E-Ol 6.1E-01 6.1E-Ol 

Endrin Aldehyde mg/kg 2 82 5.8E-03 5.9E-03 6.0E-03 6.1E-03 

Fluoranthene mg/kg 9 92 3.2E-01 1.3E+01 6.0E+01 2.6E+01 

Fluorene mg/kg 1 92 3.8E-Ol 3.8E-01 3.8E-Ol 

Hexanone[2-] mg/kg 2 64 2.0E-Ol 3.6E-01 S.lE-01 6.7E-Ol 

Indeno(l ,2,3-cd)pyrene mg/kg 4 92 6.6E-Ol 3.9E+OO 1.2E+Ol 9.1E+OO 

lsopropy }toluene[ 4-] mg/kg 1 29 2.8E-01 2.8E-Ol 2.8E-01 

Methyl-2-pentanone mg/kg 3 63 6.7E-03 4.2E-02 7.9E-02 8.4E-02 
[4-] 

Methylene Chloride mg/kg 6 63 2.7E-03 8.7E-03 2.5E-02 1.6E-02 

Phenanthrene mg/kg 7 92 5.9E-Ol 1.3E+01 S.OE+Ol 2.7E+Ol 

Phenol mg/kg 1 92 1.9E+OO 1.9E+OO 1.9E+OO 

Pyrene mglkg 9 92 2.2E-01 9.8E+OO 4.3E+Ol 1.9E+01 

Tetrachloroethene mg/kg 1 63 2.6E-03 2.6E-03 2.6E-03 

Toluene mg/kg 3 63 8.0E-03 1.2E-02 1.5E-02 1.6E-02 

Trichloroethane[1, 1,1-] mg/kg 1 64 1.6E-Ol 1.6E-01 1.6E-01 

Xylene (Total) mg/kg 1 63 3.5E-02 3.5E-02 3.5E-02 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Starmer's Amino-2,6-
mglkg 1 33 4.0E-01 4.0E-01 4.0E-01 

Gulch (Part of dinitrotoluene[ 4-] 
Pajarito Amino-4,6-
Canyon) dinitrotoluene[2-] mglkg 1 33 4.0E-01 4.0E-01 4.0E-Ol 

Bis(2-ethylhexyl) 
mglkg 2 32 l.lE+OO 1.9E+OO 2.7E+OO 3.5E+OO 

phthalate 

HMX mglkg 1 53 1.7E+OO 1.7E+OO 1.7E+OO 

Trinitrotoluene[2,4,6-] mglkg 1 53 1.7E-01 1.7E-01 1.7E-01 

Ten-Site Acenaphthene mglkg 26 315 3.5E-02 l.SE+OO 9.2E+OO 2.8E+OO 
Canyon (Part of Acenaphthy lene mglkg 1 315 4.1E-02 4.1E-02 4.1E-02 
Mortandad 
Canyon) Acetone mglkg 23 92 7.0E-03 3.1E-02 1.2E-01 4.1E-02 

Aldrin mglkg 1 19 2.6E-03 2.6E-03 2.6E-03 

Aniline mglkg 1 250 2.1E-01 2.1E-Ol 2.1E-01 

Anthracene mg/kg 27 315 6.9E-02 2.4E+OO 1.3E+Ol 3.6E+OO 

Aroclor-1254 mglkg 21 337 5.0E-02 7.3E-Ol 6.0E+OO 1.3E+OO 

Aroclor-1260 mg/kg 58 341 3.0E-02 2.0E+Ol 3.4E+02 3.7E+Ol 

Aroclors (Mixed) mglkg 48 281 O.OE+OO 4.2E-01 6.0E+OO 6.9E-01 

Azobenzene mglkg 1 249 1.1E+01 l.lE+01 l.lE+01 

Benzo( a)anthracene mglkg 43 315 2.6E-02 4.2E+OO 3.7E+01 6.5E+OO 

Benzo(a)pyrene mglkg 46 315 4.0E-02 5.1E+OO 4.8E+01 8.1E+OO 

Benzo(b )fluoranthene mg/kg 44 315 3.6E-02 5.8E+OO 5.2E+Ol 9.3E+OO 

"Benzo(g,h,i)perylene" mglkg 36 315 5.7E-02 3.3E+OO 3.3E+Ol 5.5E+OO 

Benzo(k )fluoranthene mglkg 31 313 2.7E-02 4.3E+OO 4.5E+Ol 7.6E+OO 

Benzoic Acid mglkg 4 311 4.0E-02 2.0E-01 6.1E-01 4.8E-01 

Bis(2-ethylhexyl) 
mglkg 55 311 4.6E-02 1.7E+OO 1.4E+01 2.4E+OO 

phthalate 

Butanone[2-] mg/kg 1 92 3.0E-03 3.0E-03 3.0E-03 

Butylbenzylphthalate mglkg 3 311 9.1E-02 1.5E-01 2.7E-01 2.7E-01 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-0rganics)-Continued 
---- --- - -- - --- - --· ---- --~------------

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MJNIMUM MEAN MAXIMUM UCL 

Ten-Site Carbon Disulfide mg/kg I 92 4.0E-03 4.0E-03 4.0E-03 
Canyon (Part of Chloroaniline[ 4-] mglkg I 311 1.4E-Ol 1.4E-Ol 1.4E-Ol 
Mortandad 
Canyon) Chrysene mg/kg so 315 3.8E-02 4.7E+OO 4.7E+Ol 7.4E+OO 

(Cont.) Di-n-butylphthalate mg/kg 35 311 3.5E-02 9.5E-Ol 5.2E+OO 1.3E+OO 

Di-n-octylphthalate mglkg 2 311 3.7E-02 5.2E-Ol l.OE+OO l.SE+OO 

Dibenz( a,h)anthracene mg/kg 14 315 S.SE-02 1.3E+OO 8.8E+OO 2.5E+OO 

Dibenzofuran mg/kg 20 311 4.7E-02 8.1E-Ol 3.8E+OO 1.3E+OO 

Dichloroethene 
mg/kg 3 79 I.OE-03 2.3E-03 3.0E-03 3.7E-03 

[cis-1,2-] 

Dieldrin mg/kg 1 19 5.7E-03 5.7E-03 5.7E-03 

Dimethy I Phthalate mglkg 1 311 6.0E-02 6.0E-02 6.0E-02 

Endosulfan II mg/kg 1 19 1.6E-02 1.6E-02 1.6E-02 

Fluoranthene mg/kg 63 315 3.SE-02 7.6E+OO 7.0E+01 1.2E+01 

Fluorene mg/kg 20 315 l.lE-01 1.4E+OO 6.4E+OO 2.1E+OO 

Hexachlorobenzene mg/kg 2 311 7.1E-02 1.8E-01 2.8E-01 3.8E-Ol 

Hexanone[2-] mglkg 2 92 6.0E-03 l.OE-02 1.4E-02 1.8E-02 

Hydrocarbons, Total 
mglkg 8 10 4.SE+01 4.7E+03 8.6E+03 7.1E+03 

Petroleum 

Indeno(l ,2,3 -cd)pyrene mg/kg 34 315 S.IE-02 3.5E+OO 2.8E+01 5.6E+OO 

Methylene Chloride mg/kg 4 90 7.3E-03 2.7E-02 6.0E-02 S.IE-02 

Methylnaphthalene[2-] mg/kg 15 311 3.5E-02 4.3E-01 1.7E+OO 6.9E-01 

Me thy lphenol[ 4-] mg/kg 1 311 3.8E-02 3.8E-02 3.8E-02 

Naphthalene mg/kg 21 319 O.OE+OO l.IE+OO 7.0E+OO 1.8E+OO 

Organics, Diesel Range mg/kg 17 40 4.9E+OO l.SE+03 2.5E+04 4.SE+03 

Pentachlorophenol mg/kg 2 311 2.3E-Ol l.IE+OO 1.9E+OO 2.7E+OO 

Phenanthrene mg/kg 46 315 8.0E-02 8.4E+OO 5.9E+OI 1.3E+OI 

Phenol mglkg 3 311 5.8E-02 l.OE-01 1.6E-01 1.6E-01 

Pyrene mg/kg 64 315 3.4E-02 7.9E+OO 1.1E+02 1.2E+01 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Ten-Site Tetrachloroethene mglkg 2 92 2.0E-03 2.0E-03 2.0E-03 2.0E-03 
Canyon (Part of Toluene mg/kg 7 92 2.0E-03 8.1E-03 2.2E-02 1.4E-02 
Mortandad 
Canyon) Trichlorobenzene 

mg/kg 1 313 1.4E-01 1.4E-01 1.4E-01 
(Cont.) [1,2,4-] 

Trichloroethene mglkg 6 92 9.0E-03 1.4E-02 2.1E-02 1.8E-02 

Trichlorofluoromethane mg/kg 3 91 3.0E-03 8.7E-03 1.7E-02 1.7E-02 

Xylene (Total) mg/kg 1 90 3.0E-03 3.0E-03 3.0E-03 

Three-Mile Acenaphthene mg/kg 4 37 8.3E-Ol l.lE+Ol 3.2E+Ol 2.5E+Ol 
Canyon (Part of Anthracene mg/kg 6 37 l.IE+OO 1.6E+01 6.3E+01 3.5E+01 
Pajarito 

Benzo( a )anthracene mglkg 8 37 6.4E-01 4.2E+01 2.4E+02 9.9E+Ol Canyon) 
Benzo(a)pyrene mglkg 8 37 7.8E-01 4.2E+01 2.5E+02 l.OE+02 

Benzo(b )fluoranthene mg/kg 8 37 6.3E-01 4.7E+01 2.9E+02 1.2E+02 

Benzo(g,h,i)pery lene mglkg 8 37 4.5E-01 2.2E+01 1.3E+02 5.3E+01 

Benzo(k)fluoranthene mg/kg 8 37 8.6E-01 2.4E+01 1.1E+02 5.1E+01 

Benzoic Acid mglkg 5 37 1.3E-01 2.1E-01 3.5E-01 3.0E-01 

Bis(2-ethylhexyl) 
mglkg 3 37 6.3E-01 1.7E+OO 3.3E+OO 3.3E+OO 

phthalate 

Butylbenzylphthalate mglkg 1 37 8.7E-01 8.7E-01 8.7E-01 

Chrysene mglkg 8 37 8.0E-01 4.5E+01 2.6E+02 1.1E+02 

Di-n-butylphthalate mglkg 4 37 1.5E+OO 8.1E+OO 2.6E+01 2.0E+01 

Dibenz( a,h)anthracene mg/kg 4 37 1.4E+OO 4.2E+OO 9.3E+OO 7.9E+OO 

Dibenzofuran mg/kg 2 37 6.3E-01 1.5E+OO 2.3E+OO 3.1E+OO 

Fluoranthene mg/kg 10 37 8.0E-01 7.1E+01 5.2E+02 1.7E+02 

Fluorene mg/kg 4 37 9.7E-01 1.1E+01 3.2E+01 2.5E+Ol 

HMX mg/kg 15 102 1.3E-01 1.6E+02 2.2E+03 4.5E+02 

lndeno( 1 ,2,3 -cd)pyrene mglkg 8 37 5.2E-01 2.5E+01 1.4E+02 5.8E+01 

Naphthalene mglkg 1 37 2.6E+01 2.6E+01 2.6E+01 

Phenanthrene mglkg 10 37 7.7E-01 4.2E+01 2.9E+02 9.9E+01 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998]-0rganics)-Continued 
------ -- ··- --- --- -

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Three-Mile Pyrene mg/kg 8 37 1.2E+OO 7.6E+Ol 4.4E+02 1.8E+02 
Canyon (Part of RDX mglkg 6 102 6.3E-Ol 3.2E+02 1.9E+03 9.5E+02 
Pajarito 
Canyon) Trinitrobenzene [l ,3 ,5-] mg/kg I I02 3.7E-OI 3.7E-OI 3.7E-OI 

Two-Mile Acetone mglk:g I4 6I 5.0E-03 2.9E-02 7.4E-02 4.1E-02 
Canyon (Part of Amino-2,6-
Pajarito dinitrotoluene[ 4-] 

mglk:g 2 300 9.1E-02 1.3E-OI 1.6E-Ol 2.0E-OI 
Canyon) 

Aroclor-1254 mglk:g 2 13 4.7E-OI 4.8E-OI 4.8E-01 4.9E-OI 

Aroclors (Mixed) mglk:g 2 13 4.7E-OI 4.8E-OI 4.8E-OI 4.9E-OI 

Benzo( a)anthracene mglk:g 3 154 5.5E-02 3.0E+OO 8.0E+OO 8.0E+OO 

Benzo( a)pyrene mglk:g I I 54 5.3E-02 5.3E-02 5.3E-02 

Benzo(b )fluoranthene mglk:g 2 154 4.5E-02 4.7E-OI 9.0E-OI 1.3E+OO 

Benzo(g,h,i )pery 1ene mg/kg 1 154 1.8E-OI 1.8E-OI 1.8E-01 

Benzo(k)fluoranthene mg/kg 2 154 5.8E-02 6.9E-02 8.0E-02 9.IE-02 

Benzoic Acid mg/kg 2 138 1.2E-01 1.5E-OI 1.9E-OI 2.2E-01 

Bis(2-ethylhexyl) 
mg/kg 17 154 3.8E-02 4.7E+OO 5.1E+01 1.1E+01 

phthalate 
~ c 
0'" 

Butanone[2-] mglk:g 1 62 9.0E-03 9.0E-03 9.0E-03 

Chloronaphthalene[2-] mglk:g 1 154 2.7E-Ol 2.7E-Ol 2.7E-OI 

Chrysene mglk:g I 152 7.3E+OO 7.3E+OO 7.3E+OO 

Di-n -buty !phthalate mglk:g 25 154 4.6E-02 9.3E+OO 1.5E+02 2.2E+Ol 

Di-n-octylphthalate mglk:g 3 154 l.OE-01 7.4E-01 2.0E+OO 2.0E+OO 

Dichlorobenzene[ 1,2-] mglk:g l 216 3.2E-01 3.2E-01 3.2E-01 

Dichlorobenzene[! ,3-] mglk:g 1 216 3.1E-OI 3.1E-Ol 3.1E-01 

Diethy1phthalate mg/kg I 154 4.1E-02 4.1E-02 4.1E-02 

Dinitrobenzene[I ,3-] mglkg l 300 5.4E-OI 5.4E-OI 5.4E-Ol 

Dinitrotoluene[2,4-] mg/kg I 454 2.6E-OI 2.6E-OI 2.6E-Ol 

Dinitrotoluene[2,6-] mglk:g 1 454 2.6E-OI 2.6E-OI 2.6E-OI 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 
-· -· -· ------------~--~-

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Two-Mile Fluoranthene mglkg 2 154 7.6E-01 l.OE+01 2.0E+01 3.0E+01 
Canyon (Part of HMX mglkg 11 300 8.SE-03 4.7E+OO 3.8E+Ol l.IE+Ol 
Pajarito 

Hexachlorobenzene mglkg 1 154 2.7E-01 2.7E-Ol 2.7E-Ol Canyon) 
(Cont.) Naphthalene mglkg 1 170 2.3E+OO 2.3E+OO 2.3E+OO 

Nitrobenzene mg/kg 1 454 1.8E-01 1.8E-01 1.8E-01 

Nitrotoluene[3-] mglkg 1 300 1.6E-01 1.6E-01 1.6E-01 

Phenanthrene mg/kg 2 154 1.4E-01 7.6E+OO 1.5E+01 2.2E+Ol 

Phenol mg/kg 1 154 7.2E-02 7.2E-02 7.2E-02 

Pyrene mg/kg 4 154 1.9E-01 6.1E+OO 2.3E+01 1.7E+Ol 

RDX mglkg 7 300 1.8E-01 l.OE+OO 1.8E+OO 1.4E+OO 

Tetryl mg/kg 3 300 4.3E-01 6.0E+OO 9.5E+OO 1.2E+01 

Toluene mglkg 1 62 3.0E-03 3.0E-03 3.0E-03 

Trichloro-1 ,2,2-
mglkg 3 62 6.0E-03 9.3E-03 l.SE-02 l.SE-02 trifluoroethane[l, 1,2-] 

Trichlorobenzene mglkg 1 169 3.7E-Ol 3.7E-Ol 3.7E-Ol [1,2,4-] 

Trichloroethene mglkg 1 62 l.OE-03 l.OE-03 l.OE-03 

Trinitrotoluene[2,4,6-] mglkg 3 300 1.2E-01 9.0E-01 2.3E+OO 2.3E+OO 

Water Canyon Acenaphthene mglkg 67 473 4.2E-02 3.SE+OO S.OE+01 

Acenaphthylene mglkg 12 473 4.5E-02 2.7E-01 1.9E+OO 5.7E-01 

Acetone mglkg 7 106 8.0E-03 1.8E-01 5.2E-01 3.1E-01 

Amino-2,6- mglkg 64 485 9.7E-02 6.5E+OO 6.4E+01 9.9E+OO dinitrotoluene[ 4-] 

Amino-4,6- mglkg 74 462 8.4E-02 l.OE+01 8.3E+01 1.4E+01 dinitrotoluene[2-] 

Aniline mglkg 1 470 1.9E+OO 1.9E+OO 1.9E+OO 

Anthracene mglkg 93 473 3.7E-02 5.0E+OO 1.2E+02 8.6E+OO 

Aroclor-1260 mglkg 6 32 3.8E-02 1.7E+OO 3.IE+OO 2.8E+OO 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998)-0rganics)-Continued 

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Water Canyon Aroclors (Mixed) mglkg 4 6 2.0E+OO 2.6E+OO 3.1E+OO 3.2E+OO 
(Cont.) Azobenzene mg/kg 1 411 1.9E+OO 1.9E+OO 1.9E+OO 

Benzene mg/kg 1 109 2.0E-03 2.0E-03 2.0E-03 

Benzo( a )anthracene mg/kg 111 473 3.6E-02 l.OE+Ol 4.2E+02 1.9E+01 

Benzo( a)pyrene mg/kg 121 473 5.3E-02 8.9E+OO 4.6E+02 1.7E+Ol 

Benzo(b )fluoranthene mg/kg 137 474 4.3E-02 1.2E+Ol 5.8E+02 2.2E+01 

Benzo(g,h,i)perylene mg/kg 97 473 3.8E-02 6.7E+OO 3.5E+02 1.4E+01 

Benzo(k)fluoranthene mg/kg 84 451 4.2E-02 6.3E+OO 1.5E+02 1.1E+01 

Benzoic Acid mg/kg 49 472 3.5E-02 5.2E-Ol 9.5E+OO 9.1E-Ol 

Benzyl Alcohol mg/kg 4 472 5.2E-02 l.OE+OO 3.8E+OO 2.9E+OO 

Bis(2-chloroethoxy) 
mg/kg I 472 1.9E+OO 1.9E+OO 1.9E+OO 

methane 

Bis(2-chloroethy I )ether mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

Bis(2-ethylhexyl) 
mg/kg 119 472 3.8E-02 5.3E+OO 1.5E+02 8.4E+OO 

phthalate 

Bromophenyl-
mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

pheny I ether[ 4-] 

Butanone[2-] mg/kg 6 106 9.0E-03 2.1E-02 3.2E-02 2.8E-02 

Buty lbenzy !phthalate mg/kg 4 472 3.0E-Ol 3.9E+OO 1.3E+01 l.OE+01 

Carbazole mg/kg I 51 1.8E+OO 1.8E+OO 1.8E+OO 

Chloro-3-
mg/kg 2 472 3.8E+OO 4.6E+OO 5.3E+OO 6.1E+OO 

methy I phenol[ 4-] 

Chloroaniline[ 4-] mg/kg 1 472 3.8E+OO 3.8E+OO 3.8E+OO 

Chloronaphthalene[2-] mglkg 2 471 3.6E-01 l.IE+OO 1.9E+OO 2.7E+OO 

Chlorophenol[2-] mglkg 2 471 3.5E-Ol l.lE+OO 1.9E+OO 2.7E+OO 

Chlorophenyl-
mg/kg I 472 1.9E+OO 1.9E+OO 1.9E+OO 

phenyl[4-] Ether 

Chrysene mg/kg 130 473 3.8E-02 1.2E+Ol 6.1E+02 2.3E+01 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998]-0rganics)-Continued 
--- ----· -- --· -- - - ----- ------------- ------

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Water Canyon Di-n-butylphthalate mg/kg 33 472 3.7E-02 7.6E-Ol 1.4E+Ol 1.6E+OO 
(Cont.) Di-n-octylphthalate mglkg 5 472 7.8E-02 1.4E+OO 4.5E+OO 3.1E+OO 

Dibenz(a,h)anthracene mglkg 56 473 3.8E-02 2.5E+OO 6.8E+Ol 5.0E+OO 

Dibenzofuran mg/kg 47 472 3.6E-02 2.7E+OO 3.1E+Ol 4.5E+OO 

Dichlorobenzene[ 1 ,2-] mg/kg 1 581 l.9E+OO 1.9E+OO 1.9E+OO 

Dichlorobenzene[l,3-] mg/kg 1 581 1.9E+OO 1.9E+OO l.9E+OO 

Dichlorobenzene[ 1,4-] mg/kg 2 581 5.0E-02 9.8E-Ol l.9E+OO 2.8E+OO 

Dichlorobenzidine 
mg/kg 1 472 3.8E+OO 3.8E+OO 3.8E+OO [3,3'-] 

Dichloroethene 
mg/kg 11 98 l.OE-03 7.4E-03 6.7E-02 1.9E-02 [cis-1,2-] 

Dichlorophenol[2,4-] mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

Diethylphthalate mg/kg 7 472 5.6E-02 3.3E-Ol 1.9E+OO 8.6E-Ol 

Dimethyl Phthalate mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

Dimethylphenol[2,4-] mg/kg 2 472 1.3E-Ol l.OE+OO 1.9E+OO 2.8E+OO 

Dinitro-2-methylphenol 
mg/kg 1 472 9.5E+OO 9.5E+OO 9.5E+OO [4,6-] 

Dinitrobenzene[l,3-] mg/kg 7 496 7.2E-02 5.8E+OO 2.9E+Ol 1.4E+Ol 

Dinitrophenol[2,4-] mg/kg 1 472 9.5E+OO 9.5E+OO 9.5E+OO 

Dinitrotoluene[2,4-] mg/kg 53 967 4.6E-02 6.4E-Ol 4.0E+OO 8.SE-Ol 

Dinitrotoluene[2,6-] mg/kg 11 968 5.3E-02 3.7E-Ol 1.9E+OO 6.9E-Ol 

Fluoranthene mg/kg 163 475 3.4E-02 1.7E+Ol 9.8E+02 3.2E+Ol 

Fluorene mg/kg 64 473 4.0E-02 3.3E+OO 5.4E+Ol 5.6E+OO 

Hexachlorobenzene mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

Hexachlorobutadiene mg/kg 1 477 l.9E+OO l.9E+OO 1.9E+OO 

Hexachlorocyclo 
mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO pentadiene 

Hexachloroethane mg/kg 1 472 l.9E+OO 1.9E+OO 1.9E+OO 

s: 
~ 

~ 
t;3 



(") 
I ....... 

N 
\0 

TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 
---- -------

WATERSHED ANALYTE NAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Water Canyon Indeno(l,2,-cd)pyrene mg/kg 99 473 3.9E-02 6.2E+OO 2.7E+02 1.2E+Ol 
(Cont.) Isophorone mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

Isopropyltoluene[ 4-] mg/kg 15 109 l.OE-03 9.0E-03 3.0E-02 1.3E-02 

Methyl-2-pentanone 
mg/kg 1 106 2.0E-02 2.0E-02 2.0E-02 

[4-] 

Methylene Chloride mg/kg 17 109 3.0E-03 2.0E-02 1.3E-01 3.5E-02 

Methy lnaphthalene[2-] mg/kg 30 472 4.3E-02 2.1E+OO 1.6E+Ol 3.5E+OO 

Methy lphenol[2-] mglkg 5 472 6.4E-02 7.6E-01 1.9E+OO 1.6E+OO 

Methy !phenol[ 4-] mg/kg 17 427 4.2E-02 4.3E-Ol 1.9E+OO 6.9E-Ol 

Naphthalene mg/kg 52 478 2.6E-03 3.5E+OO 4.1E+Ol 5.7E+OO 

Nitroaniline[2-] mglkg 1 472 9.5E+OO 9.5E+OO 9.5E+OO 

Nitroaniline[3-] mg/kg 1 472 9.5E+OO 9.5E+OO 9.5E+OO 

Nitroaniline[ 4-] mglkg 2 472 6.8E-Ol 2.2E+OO 3.8E+OO 5.4E+OO 

Nitrobenzene mglkg 5 968 9.1E-02 7.8E-Ol 1.9E+OO l.SE+OO 

Nitrophenol[2-] mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

Nitrophenol[ 4-] mg/kg 1 472 9.5E+OO 9.5E+OO 9.5E+OO 

N itroso-di -n-
mg/kg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

propylamine[N-] 

Nitrosodimethylamine 
mg/kg 1 471 1.9E+OO 1.9E+OO 1.9E+OO 

[N-J 

Nitrosodipheny I amine 
mg/kg 3 472 5.7E-02 7.7E-01 l.9E+OO 1.9E+OO 

[N-J 

Nitrotoluene[2-] mg/kg 1 494 l.6E+OO 1.6E+OO 1.6E+OO 

Nitrotoluene[3-] mglkg 1 494 2.1E+OO 2.1E+OO 2.1E+OO 

Nitroto1uene[ 4-] mg/kg 3 494 7.9E-01 4.0E+OO 6.7E+OO 7.4E+OO 

Pentachlorophenol mg/kg 1 472 9.5E+OO 9.5E+OO 9.5E+OO 

Phenanthrene mg/kg 142 474 4.0E-02 1.3E+01 6.1E+02 2.4E+01 

Phenol mg/kg 3 472 4.3E-02 7.0E-Ol l.9E+OO 1.9E+OO 
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TABLE C-8.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-0rganics)-Continued 
-------· ---------------- --------~-----------------~-----~ 

WATERSHED ANALYTENAME UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Water Canyon Pyrene mglkg 167 474 3.6E-02 1.3E+Ol 7.2E+02 2.4E+Ol 
(Cont.) RDX mg/kg 85 498 1.8E-Ol 2.3E+03 3.0E+04 3.6E+03 

TATB mg/kg 1 15 3.3E+OO 3.3E+OO 3.3E+OO 

Tetrachloroethene mg/kg 3 109 l.OE-03 3.3E-03 7.0E-03 7.0E-03 

Tetryl mglkg 21 496 9.1E-02 7.1E-Ol 3.0E+OO 1.2E+OO 

Toluene mg/kg 26 109 2.0E-03 8.2E-03 2.8E-02 l.lE-02 

Trichlorobenzene 
mg/kg 1 477 1.9E+OO 1.9E+OO 1.9E+OO 

[1,2,4-] 

Trichloroethane[!, 1,1-] mg/kg 2 109 2.0E-03 3.5E-03 S.OE-03 6.5E-03 

Trichloroethene mglkg 23 109 2.0E-03 1.3E-02 l.IE-01 2.2E-02 

Trichlorofluoromethane mglkg 21 109 l.OE-03 2.5E-03 S.OE-03 3.0E-03 

Trichlorophenol[2,4,5-] mg/kg 1 472 9.5E+OO 9.5E+OO 9.5E+OO 

Trichlorophenol[2,4,6-] mglkg 1 472 1.9E+OO 1.9E+OO 1.9E+OO 

Trimethy I benzene 
mg/kg 3 109 5.5E-02 8.2E-02 1.2E-Ol 1.2E-Ol 

[1,2,4-] 

Trinitrobenzene[ 1,3,5-] mglkg 13 496 9.0E-02 6.7E-Ol 3.4E+OO 1.2E+OO 

Trinitrotoluene[2,4,6-] mglkg 58 496 9.3E-02 1.7E+02 4.6E+03 3.4E+02 

Xylene (Total) mg/kg 3 109 S.SE-02 8.6E-02 1.4E-Ol 1.4E-Ol 

Note: Watersheds are defined in ER Project FIMAD map G 105700, July 24, 1997. 
Note: The analytical data provided in these tables were obtained from the Facility for Information Management, Analysis, and Display (FIMAD) in August, 1998. The data represent 

analytical results for surface soil samples collected by the ER Project with a begin depth equal to 0 inches and an end depth less than or equal to 12 inches. The data were obtained 
from ER Project-approved fixed-site analytical laboratories using standard analytical methods (EPA methods for organics and inorganics; LANL-approved methods for 
radionuclides ). Field measurements, non-standard measurements (e.g. x-ray fluorescence), and measurements for non-chemical specific data (e.g. gross radioactivity) were excluded. 
Quality assurance/quality control data were also excluded. The ER Project may have removed contaminated soil in voluntary corrective actions subsequent to sampling; therefore, 
some analytical results may represent contaminants that have been removed since the samples were taken. 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-Inorganics 
and Radiochemistry) 

~- ----- - - ~- --- -

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Acid Canyon Aluminum mg/kg 38 38 9.6E+02 4.6E+03 1.3E+04 5.5E+03 
(Part of Pueblo/ Americium-241 pCi/g 1 3 1.7E+OO 1.7E+OO 1.7E+OO 
Acid Canyon) 

Antimony mg/kg 7 50 9.0E-01 5.9E+01 1.2E+02 l.OE+02 

Arsenic mg/kg 37 46 4.0E-Ol l.SE+OO 3.1E+OO 1.7E+OO 

Barium mglkg 43 46 l.lE+Ol 7.0E+Ol 3.1E+02 9.2E+Ol 

Beryllium mg/kg 7 46 4.3E-Ol 1.8E+OO 3.3E+OO 2.7E+OO 

Calcium mg/kg 37 38 4.3E+02 2.1E+03 7.4E+03 2.6E+03 

Cesium-137 pCi/g 11 26 1.8E-Ol 5.2E-Ol 1.3E+OO 7.5E-Ol 

Chromium, Total mg/kg 38 46 2.7E+OO 6.0E+OO 1.2E+Ol 6.9E+OO 

Cobalt mg/kg 17 38 1.6E+OO 3.0E+OO S.OE+OO 3.5E+OO 

Copper mg/kg 10 13 1.2E+OO 7.5E+OO 1.7E+Ol l.OE+Ol 

Cyanide, Total mg/kg 1 7 S.OE-02 S.OE-02 S.OE-02 

Iron mg/kg 38 38 3.6E+03 7.6E+03 1.4E+04 8.4E+03 

Lead mg/kg 44 46 4.4E+OO 2.9E+Ol 1.6E+02 3.7E+01 

Magnesium mg/kg 33 38 1.7E+02 9.3E+02 3.0E+03 1.2E+03 

Manganese mg/kg 13 13 1.5E+02 2.4E+02 3.3E+02 2.7E+02 

Mercury mg/kg 21 43 1.8E-02 3.3E-Ol l.OE+OO 4.5E-Ol 

Molybdenum mg/kg 3 25 2.2E+OO 2.5E+OO 2.8E+OO 2.8E+OO 

Nickel mg/kg 5 46 4.4E+OO 6.0E+OO 7.6E+OO 7.1E+OO 

Plutonium-238 pCi/g 4 39 2.6E-02 S.SE-02 9.8E-02 8.5E-02 

Plutonium-239 pCi/g 21 39 1.3E-02 8.3E+OO 2.4E+01 l.IE+Ol 

Potassium mg/kg 20 38 2.2E+02 7.9E+02 1.7E+03 9.7E+02 

Potassium -40 pCi/g 1 I 1.9E+Ol 1.9E+Ol 1.9E+Ol 

Radium-226 pCi/g 1 1 8.6E-Ol 8.6E-Ol 8.6E-Ol 

Selenium mg/kg 1 46 S.SE-01 S.SE-01 S.SE-01 
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TABLE C-9.-,Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

- -- -- ---

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Acid Canyon Silver mg/kg 4 46 3.3E+OO 5.3E+OO 9.0E+OO 8.0E+OO 
(Part of Pueblo/ Sodium mglkg 25 38 7.2E+01 1.7E+02 4.1E+02 2.0E+02 
Acid Canyon) 

Strontium mg/kg 21 25 2.4E+OO 9.8E+OO 2.2E+01 1.3E+01 (Cont.) 
Strontium-90 pCi/g 2 25 9.7E-01 1.3E+OO 1.7E+OO 2.0E+OO 

Thallium mglkg 4 46 5.0E-02 1.6E+01 6.4E+01 4.8E+01 

Tritium pCi/g 46 46 2.3E-02 6.5E-02 2.3E-01 8.1E-02 

Uranium-234 pCi/g 24 25 5.3E-01 l.lE+OO 2.2E+OO 1.2E+OO 

Uranium-238 pCi/g 22 25 5.3E-01 9.1E-01 1.7E+OO l.OE+OO 

Vanadium mg/kg 32 38 3.0E+OO l.OE+01 2.3E+01 1.2E+01 

Zinc mglkg 38 38 2.4E+01 4.6E+01 l.OE+02 5.2E+01 

Ancho Canyon Actinium-228 pCi/g 116 161 4.8E-01 1.5E+OO 4.3E+OO 1.6E+OO 

Aluminum mg/kg 356 356 6.6E+02 5.2E+03 2.1E+04 5.6E+03 

Americium-241 pCi/g 8 363 1.6E-01 2.3E+OO 9.3E+OO 4.5E+OO 

Antimony mglkg 18 410 7.3E-02 1.3E+01 1.8E+02 3.3E+01 

Arsenic mglkg 169 410 3.7E-01 2.5E+OO 1.5E+02 4.3E+OO 

Barium mglkg 411 447 4.4E+OO 8.2E+01 7.5E+02 8.8E+01 

Barium-140 pCi/g 3 184 2.1E-01 2.0E+OO S.SE+OO 5.5E+OO 

Beryllium mg/kg 242 447 1.5E-01 2.2E+OO 3.5E+02 5.1E+OO 

Bismuth-211 pCi/g 60 145 3.7E-01 2.8E+OO 7.8E+OO 3.2E+OO 

Bismuth-212 pCi/g 19 145 5.4E-01 2.0E+OO 5.2E+OO 2.6E+OO 

Bismuth-214 pCi/g 112 167 3.2E-01 1.3E+OO 3.5E+OO 1.4E+OO 

Cadmium mglkg 108 449 7.6E-03 1.9E+01 1.5E+03 4.8E+01 

Cadmium-109 pCi/g 17 47 1.3E+OO 2.2E+OO 3.8E+OO 2.6E+OO 

Calcium mglkg 326 358 2.9E+OO 3.1E+03 5.8E+04 3.6E+03 

Cesium-134 pCi/g 1 126 4.0E-01 4.0E-01 4.0E-01 

Cesium-137 pCi/g 268 468 2.5E-02 5.2E-01 1.7E+01 6.5E-01 
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TABLE C-9.--Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Ancho Canyon Chromium, Total mg/kg 371 449 l.OE+OO 7.4E+OO l.3E+02 8.7E+OO 
(Cont.) Cobalt mg/kg 214 395 2.7E-Ol 7.0E+OO 4.4E+02 l.2E+Ol 

Cobalt-57 pCi/g 1 162 2.2E-01 2.2E-Ol 2.2E-01 

Cobalt-60 pCi/g 3 379 8.1E-02 9.6E+OO 2.8E+01 2.8E+01 

Copper mg/kg 327 393 8.4E-01 3.8E+02 7.8E+04 8.6E+02 

Cyanide, Total mg/kg 13 218 2.0E-Ol 1.7E+OO 7.7E+OO 2.8E+OO 

Europium-! 52 pCi/g 12 223 1.3E-01 2.6E-Ol 4.SE-01 3.1E-01 

Iron mg/kg 355 356 l.IE+03 6.9E+03 3.2E+04 7.3E+03 

Lead mg/kg 431 445 l.OE+OO 5.3E+Ol l.OE+04 l.OE+02 

Lead-210 pCi/g 30 161 l.7E+OO l.4E+Ol l.6E+02 2.5E+Ol 

Lead-212 pCi/g 152 188 3.7E-Ol 1.3E+OO 3.6E+OO l.4E+OO 

Lead-214 pCilg 147 183 2.9E-Ol l.IE+OO 3.1E+OO 1.2E+OO 

Magnesium mg/kg 301 356 9.2E+Ol l.2E+03 7.2E+03 1.3E+03 

Manganese mg/kg 356 356 5.6E+Ol 2.3E+02 8.3E+02 2.4E+02 

Manganese-54 pCi/g 3 126 4.5E-02 l.IE-01 2.4E-Ol 2.4E-Ol 

Mercury mg/kg 96 433 3.5E-03 l.6E+OO 4.4E+Ol 2.8E+OO 

Mercury-203 pCi/g 2 29 6.1E-02 1.9E-Ol 3.3E-Ol 4.6E-01 

Neptunium-237 pCi/g 11 243 4.6E-Ol 7.9E-Ol l.SE+OO l.OE+OO 

Nickel mg/kg 241 447 l.lE+OO l.IE+Ol 4.3E+02 l.6E+Ol 

Plutonium-238 pCi/g 66 156 2.0E-03 4.0E-02 l.IE+OO 7.4E-02 

Plutonium-239 pCi/g 66 78 5.0E-03 5.2E-Ol 1.4E+Ol 9.6E-Ol 

Potassium mg/kg 261 355 l.8E+02 1.3E+03 8.4E+03 l.4E+03 

Potassium-40 pCi/g 227 264 l.5E+Ol 2.8E+Ol 4.4E+Ol 2.8E+Ol 

Protactinium-231 pCi/g 16 127 l.lE+OO 2.1E+OO 5.4E+OO 2.6E+OO 

Protactinium-234 pCi/g 9 112 9.4E-Ol 5.9E+OO 1.3E+Ol 8.6E+OO 

Protactinium-234M pCi/g 29 126 6.SE+OO 8.5E+02 1.0E+04 1.6E+03 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Ancho Canyon Radium-223 pCi/g 5 126 1.7E-Ol 4.SE-Ol 1.2E+OO 8.4E-Ol 
(Cont.) Radium-224 pCi/g 47 151 8.4E-Ol 3.1E+OO 7.4E+OO 3.6E+OO 

Radium-226 pCi/g 132 213 7.9E-Ol 2.SE+Ol 1.7E+03 S.SE+Ol 

Radon-219 pCi/g 2 135 2.2E-Ol 2.1E+OO 4.0E+OO. 5.9E+OO 

Ruthenium-! 06 pCi/g 1 321 3.6E+OO 3.6E+OO 3.6E+OO 

Selenium mg/kg 15 409 6.7E-02 7.8E+OO l.OE+02 2.2E+Ol 

Silver mglkg 28 449 2.SE-Ol l.lE+Ol l.OE+02 2.1E+Ol 

Sodium mglkg 236 355 3.4E+01 1.8E+02 5.9E+03 2.3E+02 

Sodium-22 pCi/g 2 321 1.9E-Ol 2.9E-Ol 3.8E-Ol 4.8E-Ol 

Thallium mglkg 12 433 l.lE-01 2.0E+01 2.3E+02 5.9E+Ol 

Thallium-208 pCi/g 161 179 1.4E-Ol 4.8E-01 1.4E+OO 5.1E-01 

Thorium mg/kg 27 54 3.7E+OO 9.4E+OO 1.6E+Ol l.lE+Ol 

Thorium-227 pCi/g 7 127 9.4E-Ol 2.7E+OO 9.6E+OO S.lE+OO 

Thorium-228 pCi/g 111 111 4.2E-Ol l.SE+OO 3.SE+OO 1.7E+OO 

Thorium-230 pCi/g 93 111 3.8E-Ol l.SE+OO 3.2E+OO 1.6E+OO 

Thorium-232 pCi/g 121 151 S.SE-01 1.7E+OO 4.4E+OO 1.9E+OO 

Thorium-234 pCi/g 62 158 l.lE+OO 1.8E+02 3.6E+03 3.1E+02 

Uranium mg/kg 233 405 4.5E-Ol 4.4E+02 3.5E+04 8.1E+02 

Uranium-234 pCi/g 19 20 S.OE-01 S.lE+OO 5.6E+Ol l.lE+Ol 

Uranium-235 pCi/g 42 166 l.lE-01 6.2E+OO 1.1E+02 1.2E+Ol 

Uranium-238 pCi/g 20 20 7.4E-Ol 4.SE+Ol 6.9E+02 1.1E+02 

Vanadium mglkg 255 356 7.2E-Ol l.lE+Ol 1.3E+02 1.2E+Ol 

Yttrium-88 pCi/g 1 28 3.0E-01 3.0E-Ol 3.0E-01 

Zinc mg/kg 407 407 8.9E+OO 6.5E+Ol 4.0E+03 8.7E+Ol 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

------ ··--- -- ··-- --- ·- ---- --------· ----- ------

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Barrancas Aluminum mg/kg 38 38 6.3E+02 2.5E+03 7.1E+03 3.1E+03 
Canyon Arsenic mg/kg 6 38 2.1E+OO 2.7E+OO 3.4E+OO 3.1E+OO 

Barium mg/kg 7 38 4.4E+Ol 7.3E+Ol l.OE+02 8.8E+Ol 

Beryllium mg/kg 1 38 l.OE+OO l.OE+OO l.OE+OO 

Calcium mg/kg 12 38 1.1E+03 4.1E+03 1.4E+04 6.6E+03 

Cesium-137 pCi/g 3 3 2.9E-01 3.1E-Ol 3.4E-01 3.4E-OI 

Chromium, Total mg/kg 9 38 2.1E+OO 3.2E+OO 4.9E+OO 3.9E+OO 

Copper mg/kg 9 38 6.2E+OO 8.9E+OO 1.8E+Ol l.IE+Ol 

Iron mg/kg 38 38 1.3E+03 4.6E+03 l.OE+04 5.3E+03 

Lead mg/kg 38 38 1.4E+OO 9.9E+OO 2.8E+Ol 1.2E+Ol 

Magnesium mg/kg 6 38 1.1E+03 1.4E+03 1.7E+03 1.5E+03 

Manganese mg/kg 38 38 7.2E+01 2.1E+02 3.9E+02 2.4E+02 

Mercury mg/kg I 38 1.2E-01 1.2E-01 1.2E-OI 

Nickel mg/kg I 38 l.OE+02 l.OE+02 I.OE+02 

Potassium mg/kg 4 38 1.2E+03 1.3E+03 1.4E+03 1.4E+03 

Strontium-90 pCi/g 3 38 5.3E-OI 9.1E-01 l.lE+OO 1.3E+OO 

Zinc mg/kg 38 38 8.2E+OO 4.7E+OI 6.7E+02 8.1E+OI 

Bayo Canyon Aluminum mg/kg 90 90 1.1E+03 8.7E+03 6.9E+04 1.2E+04 

Arsenic mg/kg 9 90 8.0E-Ol 1.7E+OO 3.4E+OO 2.4E+OO 

Barium mg/kg 43 90 4.4E+Ol l.OE+02 5.2E+02 1.3E+02 

Beryllium mg/kg I 90 l.lE+OO l.lE+OO l.IE+OO 

Cadmium mg/kg I 90 l.IE+OO l.lE+OO l.IE+OO 

Calcium mg/kg 52 90 1.1E+03 2.8E+03 3.4E+04 4.0E+03 

Cesium-137 pCi/g 7 7 3.2E-02 2.8E-OI 6.2E-01 4.4E-01 

Chromium, Total mg/kg 53 90 2.0E+OO 4.5E+OO 2.1E+Ol 5.4E+OO 

Cobalt mg/kg 4 90 4.0E+OO 8.5E+OO 1.8E+Ol 1.5E+Ol 
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TABLE C-9.--Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-Inorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Bayo Canyon Copper mglkg 24 90 5.2E+OO l.lE+Ol S.lE+Ol l.SE+Ol 
(Cont.) Europium-I 52 pCi/g 2 7 l.SE-01 2.SE-Ol 3.SE-Ol 4.SE-Ol 

Iron mglkg 90 90 1.7E+03 6.3E+03 1.9E+04 7.0E+03 

Lead mglkg 90 90 3.3E+OO l.SE+Ol 1.6E+02 1.9E+Ol 

Lithium mglkg 7 7 2.1E+Ol 2.6E+Ol 2.9E+Ol 2.8E+Ol 

Magnesium mglkg 29 90 4.8E+02 1.3E+03 3.4E+03 1.6E+03 

Manganese mg/kg 90 90 9.2E+Ol 2.6E+02 8.7E+02 2.9E+02 

Mercury mglkg 1 83 5.2E-Ol 5.2E-Ol 5.2E-Ol 

Molybdenum mglkg 1 7 4.0E+OO 4.0E+OO 4.0E+OO 

Nickel mglkg 3 90 8.0E+OO 9.5E+OO 1.2E+Ol 1.2E+Ol 

Potassium mglkg 37 90 l.lE+03 7.4E+03 3.8E+04 1.2E+04 

Sodium mglkg 7 90 1.6E+04 2.6E+04 3.1E+04 3.1E+04 

Strontium mglkg 7 7 3.0E+Ol 5.9E+Ol 1.2E+02 8.9E+Ol 

Strontium-90 pCi/g 6 86 1.7E+OO 8.7E+OO 1.3E+Ol 1.3E+Ol 

Thallium mglkg 1 90 l.OE+01 l.OE+01 l.OE+01 

Vanadium mglkg 19 90 4.0E+OO l.SE+01 4.SE+Ol 2.0E+01 

Zinc mglkg 90 90 l.lE+Ol 3.1E+Ol 8.8E+Ol 3.4E+Ol 

Canada del Aluminum mglkg 157 157 6.7E+02 4.7E+03 1.7E+04 5.1E+03 
Buey Americium-241 pCi/g 23 88 S.OE-03 1.3E-Ol l.OE+OO 2.3E-Ol 

Antimony mglkg 4 194 8.0E-02 2.0E+Ol 7.6E+Ol 5.7E+Ol 

Arsenic mglkg 92 194 9.0E-Ol S.lE+OO 2.1E+02 9.6E+OO 

Barium mglkg 147 194 l.IE+Ol 8.4E+Ol 4.1E+02 9.3E+01 

Beryllium mglkg 48 194 3.9E-Ol 8.4E-Ol 6.0E+OO l.lE+OO 

Cadmium mg/kg 30 194 6.2E-Ol 4.1E+OO 4.7E+Ol 7.2E+OO 

Calcium mg/kg 132 157 3.6E+02 2.4E+03 2.3E+04 2.9E+03 

Cesium mglkg 13 27 3.0E-Ol 2.SE+OO 9.1E+OO 4.3E+OO 
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TABLE C-9.--Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Canada del Cesium-137 pCi/g 61 170 3.6E-02 3.0E-Ol 1.2E+OO 3.7E-Ol 
Buey (Cont.) Chromium, Total mg/kg 178 194 1.3E+OO 1.6E+Ol 8.1E+02 2.6E+Ol 

Cobalt mg/kg 22 157 8.0E-Ol 7.6E+OO 6.0E+Ol 1.4E+Ol 

Copper mg/kg 122 157 8.1E-01 2.2E+02 8.1E+03 3.9E+02 

Cyanide, Total mg/kg 1 2 1.2E+OO 1.2E+OO 1.2E+OO 

Iron mg/kg 157 157 1.7E+03 7.3E+03 3.3E+04 8.1E+03 

Lead mg/kg 190 194 2.9E+OO 2.8E+02 4.4E+04 7.4E+02 

Lithium mg/kg 9 27 2.1E+OO 6.0E+OO 2.2E+01 l.OE+01 

Magnesium mg/kg 72 157 1.9E+02 1.3E+03 4.3E+03 1.4E+03 

Manganese mg/kg 157 157 4.5E+01 2.2E+02 7.1E+02 2.4E+02 

Mercury mg/kg 97 171 2.0E-02 5.6E+OO 1.6E+02 9.9E+OO 

Nickel mg/kg 70 194 2.3E+OO 2.4E+01 4.9E+02 4.1E+01 

Plutonium-238 pCi/g 53 100 4.5E-03 6.1E-01 1.7E+01 1.3E+OO 

Plutonium-239 pCi/g 52 79 3.8E-03 5.8E-01 8.7E+OO 9.5E-01 

Potassium mg/kg 58 159 2.6E+02 1.2E+03 2.2E+03 1.4E+03 

Potassium-40 pCi/g 36 38 2.0E+01 3.2E+01 4.4E+01 3.4E+01 

Radium-226 pCi/g 22 37 1.8E+OO 2.7E+OO 4.2E+OO 3.0E+OO 

Selenium mg/kg 11 194 6.2E-01 3.6E+01 3.6E+02 l.OE+02 

Silver mg/kg 18 194 7.9E-01 4.3E+01 1.8E+02 7.2E+01 

Sodium mglkg 12 157 5.2E+01 2.0E+02 6.3E+02 3.2E+02 

Thallium mg/kg 33 194 4.0E-02 7.0E+OO 2.3E+02 2.1E+01 

Thorium-228 pCi/g 92 103 3.0E-02 5.2E-01 1.8E+OO 6.0E-01 

Thorium-230 pCi/g 94 103 3.4E-02 4.2E-01 1.4E+OO 4.9E-01 

Thorium-232 pCi/g 99 140 2.6E-02 7.1E-01 4.3E+OO 8.8E-01 

Tritium pCi/g 31 31 1.3E-02 6.2E-02 2.0E-01 7.6E-02 

Uranium-234 pCi/g 189 189 1.7E-01 l.IE+01 6.0E+02 2.0E+01 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Canada del Uranium-235 pCi/g 97 206 2.0E-02 1.2E+OO 4.2E+Ol 2.3E+OO 
Buey (Cont.) Uranium-238 pCi/g 189 226 1.7E-Ol 1.2E+OO 1.7E+Ol l.SE+OO 

Vanadium mg/kg 80 157 2.5E+OO 1.5E+Ol 7.6E+Ol 1.7E+Ol 

Zinc mg/kg 157 157 l.lE+Ol 1.5E+02 3.4E+03 2.1E+02 

Chaquehui Acetone mg/kg 1 3 4.5E-02 4.5E-02 4.5E-02 
Canyon Aluminum mg/kg 138 138 1.4E+03 5.3E+03 1.4E+04 5.7E+03 

Antimony mg/kg 58 348 2.2E-02 3.2E+OO 7.0E+Ol 6.6E+OO 

Arsenic mg/kg 233 345 6.2E-Ol 2.8E+OO 1.8E+Ol 3.2E+OO 

Barium mg/kg 332 345 2.0E+Ol l.OE+02 1.3E+03 1.1E+02 

Beryllium mg/kg 219 345 1.6E-Ol 7.0E-01 7.8E+OO 7.8E-Ol 

Cadmium mg/kg 73 345 4.0E-01 1.1E+01 6.2E+02 2.8E+01 

Calcium mg/kg 126 139 5.9E+02 3.8E+03 3.8E+04 4.7E+03 

Cesium-137 pCi/g 123 323 4.0E-02 9.4E-01 1.7E+01 1.2E+OO 

Chromium, Total mg/kg 325 344 1.4E+OO l.IE+Ol 6.7E+02 1.5E+01 

Cobalt mg/kg 33 139 1.6E+OO 4.3E+OO 1.9E+01 5.7E+OO 

Copper mg/kg 123 139 3.1E+OO 9.0E+02 2.5E+04 1.5E+03 

Cyanide, Total mg/kg 15 27 2.2E-Ol 9.3E-01 2.6E+OO 1.3E+OO 

Iron mg/kg 139 139 2.3E+03 8.2E+03 6.1E+04 9.7E+03 

Lead mg/kg 323 350 2.9E+OO 4.1E+Ol 2.0E+03 5.6E+Ol 

Magnesium mg/kg 95 139 1.6E+02 1.4E+03 3.7E+03 1.5E+03 

Manganese mg/kg 139 139 8.0E+Ol 2.3E+02 8.9E+02 2.5E+02 

Mercury mg/kg 29 151 2.0E-02 2.0E+OO 2.3E+Ol 3.9E+OO 

Nickel mg/kg 211 345 2.3E+OO 4.2E+Ol 3.1E+03 7.4E+Ol 

Plutonium-238 pCi/g 1 112 1.7E-02 1.7E-02 1.7E-02 

Plutonium-239 pCi/g 66 112 l.lE-02 5.4E-02 9.SE-Ol 8.4E-02 

Potassium mg/kg 96 139 2.4E+02 1.4E+03 3.1E+03 1.6E+03 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Chaquehui Selenium mg/kg 27 345 5.8E-01 1.8E+OO 1.1E+01 2.7E+OO 
Canyon (Cont.) Silver mg/kg 30 345 3.6E-Ol l.OE+Ol 4.6E+Ol l.SE+Ol 

Sodium mg/kg 32 139 6.1E+01 1.3E+02 3.2E+02 1.6E+02 

Thallium mg/kg 2 139 l.8E+OO 2.0E+OO 2.2E+OO 2.4E+OO 

Tritium pCi/g 125 126 l.SE-02 1.9E+02 1.2E+04 4.IE+02 

Uranium mg/kg 31 323 2.5E-01 8.3E+OO 1.3E+02 1.7E+01 

Uranium-234 pCi/g 1 1 2.7E+OO 2.7E+OO 2.7E+OO 

Uranium-235 pCi/g 1 1 1.8E-01 1.8E-01 1.8E-01 

Uranium-238 pCi/g I 1 6.2E+OO 6.2E+OO 6.2E+OO 

Vanadium mg/kg 57 139 4.2E+OO 1.2E+01 2.8E+01 1.3E+01 

Zinc mg/kg 345 345 1.2E+01 1.1E+02 9.4E+03 1.7E+02 

DP Canyon Actinium-227 pCi/g 4 112 1.8E+01 S.SE+01 l.IE+02 9.SE+01 
(Part of Los Actinium-228 pCi/g 80 82 6.6E-01 3.6E+OO 1.1E+02 6.7E+OO 
Alamos 
Canyon) Aluminum mg/kg 713 936 6.3E+OO 6.8E+03 3.4E+04 7.1E+03 

Americium-241 pCi/g 476 805 S.OE-03 1.1E+01 2.6E+03 2.2E+01 

Antimony mg/kg 26 936 2.2E-01 1.4E+01 6.4E+01 2.0E+Ol 

Arsenic mg/kg 649 935 4.8E-Ol 2.7E+OO 3.SE+Ol 2.9E+OO 

Barium mg/kg 909 935 9.0E-01 l.SE+02 1.7E+03 1.6E+02 

Beryllium mglkg 462 936 l.IE-01 1.8E+OO 1.2E+02 2.4E+OO 

Bismuth-211 pCi/g 73 85 7.8E-02 3.7E+OO 4.3E+Ol 4.9E+OO 

Bismuth-212 pCi/g 22 76 8.7E-Ol 6.6E+OO 7.4E+01 1.4E+01 

Bismuth-214 pCi/g 71 74 S.OE-01 l.IE+OO 5.0E+OO 1.3E+OO 

Cadmium mg/kg 205 936 6.0E-02 2.8E+OO 1.1E+02 4.1E+OO 

Cadmium-109 pCi/g 2 2 l.IE+OO 6.6E+OO 1.2E+OI l.8E+OI 

Calcium mg/kg 683 935 6.0E-02 3.1E+03 4.4E+04 3.3E+03 

Cerium-144 pCi/g 1 92 1.9E-01 1.9E-01 1.9E-01 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

DP Canyon Cesium-134 pCi/g 5 77 5.7E-02 1.4E+OO 4.9E+OO 3.3E+OO 
(Part of Los Cesium-137 pCi/g 229 369 5.0E-02 3.7E+OI 2.7E+03 6.6E+Ol 
Alamos 
Canyon) Chromium, Total mg/kg 857 936 1.7E+OO 1.7E+Ol l.OE+03 2.IE+OI 

(Cont.) Cobalt mg/kg 469 936 8.1E-Ol 7.1E+OO 4.3E+02 9.8E+OO 

Cobalt-57 pCi/g 4 85 5.2E-Ol 3.2E+OO 8.IE+OO 6.5E+OO 

Cobalt-60 pCi/g 2 92 3.2E-02 4.5E-02 5.8E-02 7.1E-02 

Copper mglkg 731 936 1.4E+OO 2.1E+Ol 1.9E+03 2.8E+Ol 

Cyanide, Total mglkg 3 5 7.6E-01 1.2E+OO 2.0E+OO 2.0E+OO 

Europium-} 52 pCi/g 2 23 2.6E-Ol 4.9E-Ol 7.1E-01 9.4E-01 

Iron mglkg 705 936 5.9E+OO 8.4E+03 1.1E+05 8.9E+03 

Lead mglkg 816 936 3.7E+OO 4.1E+01 6.9E+03 5.9E+01 

Lead-210 pCi/g 46 162 1.7E+OO 3.1E+OO l.lE+Ol 3.6E+OO 

Lead-211 pCi/g I 71 2.2E+Ol 2.2E+Ol 2.2E+01 

Lead-212 pCi/g 205 207 3.4E-Ol 2.4E+OO 1.2E+02 3.8E+OO 

Lead-214 pCi/g 196 199 4.5E-Ol 1.2E+OO 3.5E+OO 1.2E+OO 

Lithium mglkg 443 579 2.0E+OO 1.6E+Ol 6.1E+Ol 1.7E+Ol 

Magnesium mglkg 619 936 l.IE+OO 1.4E+03 4.7E+03 1.5E+03 

Manganese mglkg 933 935 1.2E+OO 2.9E+02 9.2E+02 3.0E+02 

Manganese-54 pCi/g 4 72 3.7E-02 1.5E+OO 4.9E+OO 3.8E+OO 

Mercury mglkg 91 355 4.0E-02 l.OE+OO 1.8E+Ol 1.6E+OO 

Molybdenum mglkg 29 601 1.6E+OO 5.2E+OO 2.1E+Ol 7.2E+OO 

Nickel mg/kg 338 935 1.9E+OO 1.1E+Ol 2.7E+02 1.4E+Ol 

Plutonium-238 pCi/g 529 977 4.0E-04 1.2E+OO 1.3E+02 1.8E+OO 

Plutonium-239 pCi/g 910 946 3.9E-03 6.8E+OO 7.7E+02 9.2E+OO 

Potassium mglkg 556 937 1.4E+OO 1.3E+03 4.2E+03 1.4E+03 

Potassium-40 pCi/g 214 221 1.4E+Ol 2.7E+Ol 7.2E+Ol 2.8E+Ol 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

--- ----·----

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

DP Canyon Protactinium -231 pCi/g 18 72 2.1E+OO 3.8E+OO 1.2E+Ol 4.9E+OO 
(Part of Los Protactinium -234M pCi/g 6 72 9.3E+OO 6.4E+01 2.9E+02 1.5E+02 
Alamos 
Canyon) Radium-223 pCi/g 8 77 4.0E-01 9.8E+OO 3.4E+01 1.9E+01 

(Cont.) Radium-224 pCi/g 90 107 5.0E-01 3.6E+OO 5.8E+OO 3.9E+OO 

Radium-226 pCi/g 116 130 6.9E-Ol 2.5E+OO 1.9E+Ol 2.9E+OO 

Radium-228 pCi/g 1 1 1.4E+OO 1.4E+OO 1.4E+OO 

Radon-219 pCi/g 4 73 7.8E-01 1.1E+01 2.7E+01 2.4E+01 

Ruthenium -106 pCi/g 1 93 9.3E+OO 9.3E+OO 9.3E+OO 

Selenium mg/kg 33 935 2.0E-01 2.5E+OO 5.9E+01 6.0E+OO 

Silver mg/kg 33 933 2.0E-01 1.1E+01 1.1E+02 1.9E+01 

Sodium mg/kg 263 855 4.0E+01 3.9E+02 2.1E+04 5.6E+02 

Sodium-22 pCi/g 2 94 2.3E-01 2.5E-01 2.7E-Ol 2.9E-Ol 

Strontium mg/kg 577 587 2.5E+OO 4.5E+01 2.7E+02 4.8E+01 

Strontium-85 pCi/g 1 2 1.8E-01 1.8E-01 1.8E-01 

Strontium-90 pCi/g 169 969 3.7E-02 3.1E+Ol 1.8E+03 5.9E+Ol 

Thallium mg/kg 44 938 l.lE-01 3.0E+OO 5.9E+Ol 6.0E+OO 

Thallium-208 pCi/g 119 121 1.4E-Ol 9.5E-Ol 3.8E+Ol 1.6E+OO 

Thorium-227 pCi/g 13 75 4.3E+OO 3.5E+01 2.4E+02 7.4E+01 

Thorium-228 pCi/g 114 130 7.0E-01 2.6E+OO 9.1E+Ol 4.3E+OO 

Thorium-229 pCi/g 1 3 2.9E-Ol 2.9E-01 2.9E-Ol 

Thorium-230 pCi/g 109 ll4 6.0E-01 2.0E+OO 5.7E+Ol 3.1E+OO 

Thorium-232 pCi/g Ill ll4 6.4E-Ol 2.7E+OO 1.1E+02 4.8E+OO 

Thorium-234 pCi/g 98 166 l.lE+OO 2.6E+OO 1.6E+Ol 3.0E+OO 

Tritium pCi/g 386 406 1.7E-03 7.9E+OO 8.9E+02 l.4E+Ol 

Uranium-234 pCi/g 178 178 5.8E-Ol 5.7E+02 7.2E+04 1.4E+03 

Uranium-235 pCi/g 78 306 3.0E-02 1.7E+02 4.6E+03 3.3E+02 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

DP Canyon Uranium-238 pCi/g 179 180 6.3E-Ol 5.7E+OO 3.7E+02 l.lE+Ol 
(Part of Los Vanadium mg/kg 826 
Alamos 

936 2.6E+OO 1.8E+Ol 1.3E+02 1.9E+Ol 

Canyon) Zinc mg/kg 934 936 2.4E+OO 7.2E+Ol 3.0E+03 8.2E+Ol 
(Cont.) 

Frijoles Canyon Actinium-228 pCi/g 6 6 9.8E-01 1.4E+OO 1.9E+OO 1.7E+OO 

Bismuth-214 pCi/g 6 6 6.0E-01 8.8E-01 l.OE+OO l.OE+OO 

Cesium-137 pCi/g 5 6 3.3E-01 5.0E-01 l.OE+OO 7.7E-01 

Lead mg/kg 3 3 6.1E+OO 1.3E+Ol 1.8E+01 2.0E+01 

Lead-212 pCi/g 6 6 l.lE+OO 1.4E+OO 1.7E+OO 1.6E+OO 

Lead-214 pCi/g 6 6 7.2E-01 l.OE+OO 1.2E+OO 1.2E+OO 

Neptunium-237 pCi/g 1 6 9.4E-01 9.4E-01 9.4E-01 

Potassium-40 pCi/g 6 6 2.5E+Ol 3.0E+Ol 3.5E+Ol 3.3E+01 

Radium-226 pCi/g 6 6 6.0E-Ol 8.8E-Ol l.OE+OO l.OE+OO 

Thallium-208 pCi/g 6 6 2.9E-01 4.1E-Ol 4.9E-Ol 4.7E-Ol 

! Graduation Aluminum mg/kg 8 8 3.6E+03 4.8E+03 6.6E+03 5.6E+03 
Canyon (Part of Americium-241 pCi/g 8 
Pueblo/ Acid 

8 1.5E-02 2.2E-02 2.5E-02 2.4E-02 

Canyon) Antimony mglkg 6 8 2.7E-01 4.6E-Ol 6.5E-Ol 6.0E-Ol 

Arsenic mg/kg 7 8 l.lE+OO 2.1E+OO 3.2E+OO 2.7E+OO 

Barium mg/kg 8 8 4.6E+Ol 8.5E+Ol 1.2E+02 l.OE+02 

Beryllium mg/kg 8 8 3.9E-Ol 4.9E-01 5.5E-01 5.3E-01 

Cadmium mg/kg 4 8 7.2E-01 8.5E-Ol 9.5E-Ol 9.5E-01 

Calcium mg/kg 8 8 3.0E+03 4.8E+03 6.9E+03 6.0E+03 

Cesium-137 pCi/g 5 8 7.3E-01 1.5E+OO 1.8E+OO 1.9E+OO 

Chromium, Total mg/kg 8 8 3.0E+OO 5.0E+OO 7.2E+OO 6.1E+OO 

Cobalt mg/kg 2 8 2.4E+OO 3.0E+OO 3.5E+OO 4.1E+OO 

Copper mg/kg 8 8 4.4E+OO 7.6E+OO 1.6E+Ol l.OE+Ol 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-Inorganics 
and Radiochemistry)-Continued 

-~~-----~ -~~ - ---- - ~--- ---··-- - ------

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Graduation Iron mg/kg 8 8 4.5E+03 6.2E+03 8.1E+03 7.0E+03 
Canyon (Part of Lead mg/kg 8 8 2.0E+Ol 3.2E+Ol 4.7E+Ol 3.9E+Ol 
Pueblo/Acid 
Canyon) Lithium mg/kg 8 8 2.8E+OO 4.4E+OO 5.6E+OO 5.0E+OO 

(Cont.) Magnesium mg/kg 8 8 8.2E+02 1.2E+03 1.7E+03 1.4E+03 

Manganese mg/kg 8 8 2.2E+02 3.1E+02 4.0E+02 3.5E+02 

Nickel mg/kg 4 8 3.5E+OO 4.6E+OO 5.8E+OO 5.5E+OO 

Plutonium-239 pCi/g 8 8 1.7E-Ol 3.8E-01 6.2E-Ol 4.8E-Ol 

Potassium mg/kg 8 8 4.9E+02 l.OE+03 1.6E+03 1.3E+03 

Selenium mg/kg 1 8 6.4E-01 6.4E-01 6.4E-01 

Strontium mg/kg 8 8 1.7E+01 2.5E+01 4.0E+01 3.1E+01 

Tritium pCi/g 7 8 l.lE-01 3.1E-01 7.9E-01 4.8E-01 

Uranium-234 pCi/g 8 8 1.9E+OO 2.2E+OO 2.8E+OO 2.4E+OO 

Uranium-238 pCi/g 8 8 1.8E+OO 2.3E+OO 3.0E+OO 2.5E+OO 

Vanadium mg/kg 8 8 5.2E+OO 9.2E+OO 1.3E+01 1.1E+01 

Zinc mg/kg 8 8 3.7E+Ol 4.9E+01 6.6E+01 5.6E+Ol 

Los Alamos Actinium-228 pCi/g 24 34 9.2E-Ol 1.6E+OO 2.0E+OO 1.7E+OO 
Canyon Aluminum mg/kg 133 145 3.7E+02 4.1E+03 2.7E+04 4.7E+03 

Americium-241 pCi/g 49 121 7.0E-03 3.2E-01 3.3E+OO 5.2E-01 

Antimony mg/kg 55 421 4.0E-02 2.1E+Ol 1.1E+02 3.0E+01 

Arsenic mg/kg 277 416 2.6E-01 1.9E+OO 1.8E+01 2.1E+OO 

Barium mg/kg 368 382 5.8E+OO 8.0E+01 9.2E+02 8.9E+01 

Beryllium mg/kg 163 383 4.0E-02 1.2E+OO l.OE+Ol 1.4E+OO 

Bismuth-211 pCi/g 12 33 6.5E-01 9.4E-01 1.8E+OO l.lE+OO 

Bismuth-214 pCi/g 18 34 8.4E-01 1.3E+OO 2.1E+OO 1.5E+OO 

Boron mg/kg 1 21 1.4E+OO 1.4E+OO 1.4E+OO 

Cadmium mg/kg 51 383 5.0E-02 7.7E-01 5.6E+OO l.OE+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 

and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Los Alamos Calcium mg/kg 129 145 3.1E+02 2.5E+03 2.2E+04 3.0E+03 
Canyon (Cont.) Cesium-137 pCi/g 78 147 8.2E-02 3.1E+OO 4.5E+Ol 4.5E+OO 

Chromium, Total mg/kg 334 411 3.8E-Ol 2.9E+Ol 4.4E+02 3.7E+01 

Cobalt mg/kg 102 145 5.2E-Ol 3.0E+OO 1.6E+OI 3.3E+OO 

Cobalt-60 pCi/g 7 74 1.8E-01 7.4E-Ol 1.8E+OO 1.3E+OO 

Copper mg/kg 123 145 1.6E+OO 9.1E+OO 1.7E+02 1.2E+Ol 

Europium-152 pCi/g 2 53 2.5E-01 3.2E-Ol 3.8E-Ol 4.5E-01 

Iron mg/kg 132 144 2.1E+03 6.5E+03 2.2E+04 7.0E+03 

Lead mg/kg 370 418 1.9E+OO 5.2E+01 1.6E+03 6.4E+Ol 

Lead-210 pCi/g I 12 7.9E+OO 7.9E+OO 7.9E+OO 

Lead-212 pCi/g 33 35 4.3E-Ol 1.5E+OO 2.3E+OO 1.6E+OO 

Lead-214 pCi/g 22 35 7.1E-Ol 1.2E+OO 1.8E+OO 1.3E+OO 

Lithium mg/kg 24 109 5.7E+OO 1.4E+Ol 2.5E+Ol 1.7E+Ol 

Magnesium mg/kg 130 145 2.2E+02 8.9E+02 3.9E+03 9.9E+02 

Manganese mg/kg 145 145 l.OE+02 2.6E+02 1.3E+03 2.8E+02 

Mercury mglkg 218 331 l.OE-04 1.9E+01 6.4E+02 2.8E+01 

Nickel mg/kg 116 383 1.2E+OO 8.0E+OO 3.9E+Ol 9.4E+OO 

Plutonium-238 pCi/g 107 451 5.0E-03 1.5E+OO 4.4E+Ol 2.7E+OO 

Plutonium-239 pCi/g 304 385 1.4E-02 9.7E+01 7.3E+03 1.6E+02 

Potassium mg/kg 112 145 1.8E+02 8.3E+02 2.6E+03 9.0E+02 

Potassium-40 pCi/g 66 67 1.7E+01 2.6E+01 3.4E+01 2.7E+01 

Radium-224 pCi/g 1 33 1.4E+OO 1.4E+OO 1.4E+OO 

Radium-226 pCi/g 14 34 l.lE+OO 1.8E+OO 6.2E+OO 2.5E+OO 

Selenium mg/kg 56 417 1.2E-01 2.7E+Ol 7.0E+Ol 3.3E+Ol 

Silicon mg/kg 3 7 5.8E+Ol 6.9E+Ol 8.3E+Ol 8.4E+01 

Silver mg/kg 34 383 5.2E-Ol 1.6E+Ol 1.5E+02 2.5E+Ol 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Los Alamos Sodium mg/kg 82 144 2.8E+Ol 1.3E+02 5.7E+02 1.5E+02 
Canyon (Cont.) Strontium mg/kg 98 109 4.8E+OO 2.3E+Ol 1.3E+02 2.8E+01 

Strontium-90 pCi/g 4 122 1.8E-01 3.5E+OO 1.2E+01 9.1E+OO 

Thallium mg/kg 21 392 2.0E-01 3.8E+01 1.7E+02 6.2E+Ol 

Thallium-208 pCi/g 29 34 2.8E-01 4.9E-01 8.1E-01 5.4E-01 

Thorium-228 pCi/g 5 5 7.3E-01 l.SE+OO 2.3E+OO 2.0E+OO 

Thorium-230 pCi/g 5 5 5.7E-01 1.4E+OO 1.9E+OO 1.8E+OO 

Thorium-232 pCi/g 5 5 7.0E-01 l.SE+OO 2.1E+OO 1.9E+OO 

Thorium-234 pCi/g 1 33 6.6E+OO 6.6E+OO 6.6E+OO 

Tritium pCi/g 11 12 1.8E-02 8.9E-02 1.8E-01 1.2E-01 

Uranium mg/kg 14 253 3.7E-01 1.2E+OO 2.2E+OO 1.5E+OO 

Uranium-234 pCi/g 155 155 3.4E-01 2.7E+OO 4.4E+01 3.5E+OO 

Uranium-235 pCi/g 53 177 3.2E-02 2.4E-01 1.3E+OO 3.2E-01 

Uranium-238 pCi/g 155 155 3.0E-01 2.7E+OO 3.9E+01 3.5E+OO 

Vanadium mg/kg 139 145 2.4E+OO 9.9E+OO 5.9E+01 1.1E+01 

Zinc mg/kg 141 145 1.3E+Ol 5.2E+Ol 3.7E+02 6.1E+01 

Mort an dad Actinium-228 pCi/g 23 25 8.1E-01 1.5E+OO 7.2E+OO 2.0E+OO 
Canyon Aluminum mg/kg 74 74 5.0E+02 6.0E+03 5.0E+04 7.8E+03 

Americium-241 pCi/g 23 100 7.1E-03 5.9E+OO 2.4E+01 9.1E+OO 

Antimony mg/kg 23 100 8.5E-02 4.8E-01 1.6E+OO 6.3E-Ol 

Arsenic mg/kg 82 100 4.8E-01 2.0E+OO 5.2E+OO 2.2E+OO 

Barium mg/kg 102 102 1.1E+01 1.7E+02 4.6E+03 2.8E+02 

Beryllium mg/kg 60 102 1.6E-01 1.4E+OO 4.8E+01 3.0E+OO 

Bismuth-212 pCi/g l 25 3.8E+OO 3.8E+OO 3.8E+OO 

Bismuth-214 pCi/g 23 25 7.2E-01 l.lE+OO 6.5E+OO 1.6E+OO 

Cadmium mg/kg 17 102 1.2E-01 4.5E+OO 5.4E+Ol 1.1E+01 

~ c 
0' 

i 



? ...... 
.j::>. 
0\ 

TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Mortandad Cadmiwn-109 pCi/g 6 25 2.2E+OO 2.7E+OO 3.8E+OO 3.2E+OO 
Canyon (Cont.) Calcium mg/kg 73 73 2.1E+02 2.4E+03 5.7E+04 3.9E+03 

Cesium-137 pCi/g 49 79 4.7E-02 9.4E+OO 7.8E+01 1.4E+01 

Chromium, Hexavalent mglkg 1 1 5.9E+OO 5.9E+OO 5.9E+OO 

Chromium, Total mglkg 90 102 8.8E-01 1.9E+01 4.5E+02 3.2E+01 

Cobalt mglkg 49 72 7.0E-01 2.4E+OO 5.0E+OO 2.7E+OO 

Coba1t-60 pCi/g 14 79 9.3E-01 1.9E+OO 3.2E+OO 2.3E+OO 

Copper mg/kg 61 74 8.3E-01 2.7E+02 5.4E+03 5.2E+02 

Iron mglkg 74 74 1.4E+03 7.8E+03 5.0E+04 9.6E+03 

Lead mglkg 85 100 3.0E+OO 4.4E+01 l.OE+03 7.5E+01 

Lead-212 pCi/g 25 25 l.IE+OO 1.6E+OO 8.2E+OO 2.1E+OO 

Lead-214 pCi/g 23 25 7.1E-01 1.2E+OO 5.7E+OO 1.6E+OO 

Lithium mglkg 12 12 3.0E+OO 7.0E+OO 1.4E+01 9.4E+OO 

Magnesium mglkg 73 73 1.3E+02 l.OE+03 8.8E+03 1.3E+03 

Manganese mglkg 74 74 5.9E+01 2.4E+02 1.6E+03 2.9E+02 

Mercury mglkg 16 63 4.0E-02 8.6E+OO 4.6E+01 1.6E+Ol 

Molybdenwn mglkg 2 12 1.8E+OO 2.5E+OO 3.2E+OO 3.9E+OO 

Nickel mg/kg 86 102 1.3E+OO 1.1E+01 5.3E+02 2.3E+01 

Plutonium-238 pCi/g 73 122 2.0E-03 1.3E+OO 8.4E+OO 1.9E+OO 

Plutonium-239 pCi/g 76 108 5.0E-03 3.6E+OO 2.8E+01 5.0E+OO 

Potassium mglkg 74 74 1.5E+02 8.3E+02 5.6E+03 l.OE+03 

Potassium-40 pCi/g 54 54 2.1E+01 3.3E+01 2.2E+02 4.0E+Ol 

Protactinium-231 pCi/g 1 25 3.5E+OO 3.5E+OO 3.5E+OO 

Radium-224 pCi/g 3 25 1.7E+OO 4.4E+OO 8.9E+OO 8.9E+OO 

Radium-226 pCi/g 18 53 1.7E+OO 2.8E+OO 4.6E+OO 3.1E+OO 

Seleniwn mglkg 7 100 5.5E-01 8.0E-01 1.2E+OO 9.8E-01 

s: 
~ 

~ 
~ 



(') 
I 

E 

I 

TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-----· --

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Mortandad Silver mg/kg 1 102 1.5E-01 1.5E-01 1.5E-01 
Canyon (Cont.) Sodium mg/kg 41 73 8.3E-01 1.7E+02 4.6E+02 2.0E+02 

Strontium mg/kg 12 12 4.2E+OO 2.3E+01 1.4E+02 4.5E+Ol 

Strontium-90 pCi/g 13 43 1.2E+OO 2.0E+OO 5.1E+OO 2.6E+OO 

Thallium mg/kg 30 100 2.0E-02 l.lE-01 4.0E-01 1.4E-01 

Thallium-208 pCi/g 19 25 3.2E-01 5.9E-Ol 3.3E+OO 9.0E-01 

Thorium-228 pCi/g 59 60 5.3E-01 1.2E+OO 2.0E+OO 1.3E+OO 

Thorium-230 pCi/g 61 61 4.0E-01 9.4E-01 3.9E+OO l.lE+OO 

Thorium-232 pCi/g 63 89 6.5E-01 1.3E+OO 4.4E+OO 1.5E+OO 

Tritium pCi/g 28 29 5.2E-02 8.6E+OO 9.8E+01 1.7E+01 

Uranium-234 pCi/g 122 128 3.2E-01 1.7E+OO 2.6E+01 2.1E+OO 

Uranium-235 pCi/g 23 141 2.0E-02 1.3E-01 4.0E-01 1.7E-01 

Uranium-238 pCi/g 121 156 1.4E-01 1.7E+OO 2.6E+01 2.2E+OO 

Vanadium mg/kg 74 74 l.lE+OO 1.8E+01 6.0E+02 3.5E+01 

Zinc mg/kg 74 74 7.4E+OO 6.4E+Ol 1.2E+03 l.OE+02 

Pajarito Actinium-228 pCi/g 13 17 5.9E-01 l.OE+OO 1.7E+OO 1.2E+OO 
Canyon Aluminum mg/kg 118 118 5.4E+02 6.1E+03 2.6E+04 7.0E+03 

Antimony mg/kg 3 117 1.8E+01 l.OE+02 2.7E+02 2.7E+02 

Arsenic mg/kg 59 118 7.8E-01 5.8E+OO 1.1E+02 9.6E+OO 

Barium mg/kg 109 118 2.4E+01 2.1E+02 2.1E+03 2.9E+02 

Beryllium mg/kg 16 118 4.SE-01 7.9E-01 1.3E+OO 9.5E-01 

Bismuth-211 pCi/g 4 17 6.1E-01 l.OE+OO 1.6E+OO 1.5E+OO 

Bismuth-212 pCi/g 2 17 1.6E+OO 2.1E+OO 2.6E+OO 3.1E+OO 

Bismuth-214 pCi/g 14 17 1.6E-01 7.8E-01 2.4E+OO l.lE+OO 

Cadmium mg/kg 46 118 1.2E-01 5.0E+OO 2.6E+01 6.7E+OO 

Calcium mg/kg 110 118 8.6E+02 6.8E+03 1.2E+05 l.OE+04 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-- -- - ------------- ----- ----- ---- -- ------------------ ----- ----- ----- ------ ----- - ------------

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Pajarito Cesium-137 pCi/g 22 31 7.1E-02 4.2E-01 1.9E+OO 6.0E-Ol 
Canyon (Cont.) Chromium, Total mg/kg 113 119 1.7E+OO 9.1E+OO 7.3E+Ol l.lE+Ol 

Cobalt mg/kg 18 118 l.lE+OO 8.1E+OO 2.5E+01 1.2E+01 

Cobalt-60 pCi/g 1 28 1.5E-01 l.SE-01 1.5E-01 

Copper mg/kg 92 118 2.7E+OO 2.9E+02 l.OE+04 5.5E+02 

Cyanide, Total mg/kg 10 40 5.2E-01 9.5E-01 4.2E+OO 1.7E+OO 

Iron mglkg 118 118 4.9E+02 1.2E+04 8.9E+04 1.4E+04 

Lead mg/kg 117 117 3.1E+OO 3.9E+02 1.2E+04 7.1E+02 

Lead-212 pCi/g 14 17 3.8E-01 l.OE+OO 1.6E+OO 1.2E+OO 

Lead-214 pCi/g 12 17 4.1E-Ol 7.7E-01 l.lE+OO 8.8E-01 

Magnesium mg/kg 73 117 4.9E+02 2.0E+03 l.OE+04 2.4E+03 

Manganese mg/kg 117 117 3.6E+OO 3.5E+02 1.3E+03 3.9E+02 

Mercury mg/kg 18 165 8.0E-02 2.0E+OO 2.9E+Ol 5.1E+OO 

Nickel mg/kg 34 117 2.3E+OO 2.3E+Ol 8.6E+Ol 3.1E+Ol 

Plutonium-238 pCi/g 8 18 1.0E-02 1.9E-Ol l.OE+OO 4.2E-01 

Plutonium-239 pCi/g 8 18 l.OE-02 l.IE-01 7.0E-Ol 2.8E-01 

Potassium mglkg 84 117 4.4E+02 1.4E+03 3.2E+03 1.6E+03 

Potassium-40 pCi/g 21 24 1.4E+Ol 2.5E+Ol 4.0E+Ol 2.8E+Ol 

Protactinium-234M pCi/g 1 17 9.8E+OO 9.8E+OO 9.8E+OO 

Radium-224 pCi/g 12 17 1.2E+OO 2.4E+OO 5.8E+OO 3.4E+OO 

Radium-226 pCi/g 9 17 1.2E+OO 2.0E+OO 2.8E+OO 2.3E+OO 

Selenium mg/kg 3 117 8.3E-01 1.2E+OO 1.7E+OO 1.7E+OO 

Silver mg/kg 23 119 l.OE+OO 4.4E+Ol 1.8E+02 6.5E+Ol 

Sodium mg/kg 12 117 7.4E+Ol 4.7E+02 1.5E+03 6.8E+02 

Sodium-22 pCi/g I 28 1.3E-02 1.3E-02 1.3E-02 

Strontium-90 pCi/g 2 15 6.7E-01 1.6E+OO 2.5E+OO 3.3E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Pajarito Thallium-208 pCi/g 13 17 2.6E-01 3.6E-01 5.2E-Ol 4.0E-Ol 
Canyon (Cont.) Thorium-227 pCi/g 3 17 8.1E-Ol 9.0E-Ol 9.6E-Ol 9.8E-01 

Thorium-228 pCi/g 34 34 5.3E-02 l.lE+OO 2.5E+OO 1.3E+OO 

Thorium-230 pCi/g 32 34 7.1E-02 1.2E+OO 5.6E+OO 1.6E+OO 

Thorium-232 pCi/g 34 34 7.4E-02 l.lE+OO 2.5E+OO 1.3E+OO 

Uranium mg/kg 8 69 2.2E+OO 3.3E+OO 5.0E+OO 4.0E+OO 

Uranium-234 pCi/g 5 5 5.2E-01 3.1E+01 1.5E+02 9.1E+01 

Uranium-235 pCi/g 5 22 2.9E-02 1.4E+OO 7.0E+OO 4.2E+OO 

Uranium-238 pCi/g 5 5 5.3E-Ol 3.1E+01 1.5E+02 9.0E+01 

Vanadium mg/kg 71 117 3.7E+OO 1.6E+01 3.6E+01 1.8E+01 

Zinc mglkg 117 117 1.1E+01 2.6E+02 4.6E+03 3.8E+02 

Pueblo Canyon Actinium-228 pCi/g 6 7 8.2E-01 1.6E+OO 2.1E+OO 2.0E+OO 
(Part of Pueblo/ Aluminum mg/kg 7 7 8.8E+02 3.1E+03 4.8E+03 3.9E+03 
Acid Canyon) 

Arsenic mg/kg 5 7 1.5E+OO 1.8E+OO 2.6E+OO 2.2E+OO 

Barium mg/kg 7 7 1.5E+Ol 4.8E+01 8.9E+01 6.SE+01 

Beryllium mglkg 5 7 6.0E-01 7.0E-01 7.6E-Ol 7.6E-01 

Bismuth-214 pCi/g 6 7 l.OE+OO 1.4E+OO 2.1E+OO 1.7E+OO 

Cadmium-109 pCi/g 2 7 6.5E+OO 6.7E+OO 6.9E+OO 7.0E+OO 

Calcium mg/kg 7 7 3.7E+02 1.5E+03 3.6E+03 2.2E+03 

Cesium-137 pCi/g 2 7 3.3E-01 4.SE-01 5.6E-01 6.8E-Ol 

Chromium, Total mg/kg 7 7 1.3E+OO 3.2E+OO 5.3E+OO 4.1E+OO 

Cobalt mg/kg 7 7 1.3E+OO 2.3E+OO 3.3E+OO 2.8E+OO 

Copper mg/kg 7 7 3.9E+OO 7.0E+OO 9.7E+OO 8.8E+OO 

Iron mg/kg 7 7 4.4E+03 6.0E+03 7.4E+03 6.8E+03 

Lead mg/kg 7 7 6.4E+OO l.SE+Ol 2.4E+Ol 2.0E+01 

Lead-212 pCi/g 7 7 6.0E-Ol 1.6E+OO 2.4E+OO 2.1E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Pueblo Canyon Lead-214 pCi/g 7 7 4.2E-01 1.3E+OO 2.2E+OO 1.8E+OO 
(Part of Pueblo/ Magnesium mg/kg 7 7 2.2E+02 6.7E+02 1.2E+03 8.8E+02 
Acid Canyon) 

Manganese mg/kg 7 7 1.6E+02 2.6E+02 3.4E+02 3.0E+02 (Cont.) 
Mercury mg/kg 1 7 l.SE-01 l.SE-01 l.SE-01 

Nickel mg/kg 5 7 2.8E+OO 3.6E+OO S.OE+OO 4.4E+OO 

Plutonium-238 pCi/g 1 51 2.0E-01 2.0E-01 2.0E-Ol 

Plutonium-239 pCi/g 7 8 2.3E-Ol l.IE+Ol 4.7E+Ol 2.4E+Ol 

Potassium mg/kg 7 7 2.4E+02 8.3E+02 1.3E+03 1.1E+03 

Potassium -40 pCi/g 7 7 2.2E+Ol 2.6E+Ol 2.9E+Ol 2.8E+Ol 

Radium-226 pCi/g 2 6 3.6E+OO 4.3E+OO S.IE+OO 5.8E+OO 

Selenium mg/kg 4 7 S.OE-01 6.9E-Ol 9.8E-01 8.9E-Ol 

Sodium mglkg 2 7 1.5E+02 1.5E+02 1.5E+02 1.6E+02 

Thallium-208 pCi/g 6 7 3.7E-01 5.2E-Ol 7.6E-Ol 6.2E-01 

Vanadium mg/kg 7 7 S.SE+OO 7.6E+OO 1.2E+Ol 9.1E+OO 

Zinc mg/kg 7 7 2.8E+Ol 3.5E+Ol 4.4E+Ol 3.9E+Ol 

Rendija Aluminum mg/kg 5 5 2.5E+03 6.3E+03 1.4E+04 1.1E+04 
Canyon (Part of Arsenic mg/kg 3 5 l.IE+OO 2.4E+OO 3.9E+OO 4.0E+OO 
Guaje Canyon) 

Barium mg/kg 5 5 2.1E+Ol 5.6E+Ol 1.2E+02 9.9E+Ol 

Beryllium mg/kg 5 5 2.0E-01 5.2E-Ol l.OE+OO 8.2E-01 

Calcium mglkg 5 5 l.OE+03 1.6E+03 2.2E+03 2.1E+03 

Chromium, Total mg/kg 4 5 1.8E+OO 6.0E+OO l.IE+Ol l.IE+Ol 

Cobalt mg/kg 2 5 S.OE+OO 5.5E+OO 6.0E+OO 6.5E+OO 

Copper mg/kg 11 11 1.7E+OO 4.4E+OO 7.2E+OO 5.5E+OO 

Iron mg/kg 5 5 2.6E+03 6.1E+03 1.2E+04 9.8E+03 

Lead mg/kg 6 11 1.6E+OO 8.2E+OO 1.7E+Ol 1.3E+Ol 

Magnesium mg/kg 5 5 5.7E+02 1.2E+03 2.4E+03 1.9E+03 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-- -- ·--------

WATERSHED ANALYfE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Rendija Manganese mg/kg 5 5 6.7E+01 1.9E+02 3.4E+02 3.1E+02 
Canyon (Part of Nickel mg/kg 2 5 7.6E+OO 8.8E+OO l.OE+01 1.1E+01 
Guaje Canyon) 

Potassium mglkg 5 5 3.3E+02 9.4E+02 1.9E+03 1.5E+03 (Cont.) 
Selenium mg/kg 1 5 S.OE-01 S.OE-01 S.OE-01 

Sodium mg/kg 5 5 8.1E+01 2.3E+02 4.3E+02 3.9E+02 

Vanadium mg/kg 5 5 4.0E+OO l.OE+01 2.2E+01 1.8E+01 

Zinc mg/kg 11 11 1.8E+01 3.1E+01 8.0E+Ol 4.2E+Ol 

Rio Grande Aluminum mg/kg 6 6 3.0E+03 4.4E+03 6.9E+03 5.SE+03 

Arsenic mg/kg 3 6 2.6E+OO 1.8E+01 3.0E+01 3.4E+01 

Barium mg/kg 6 6 5.4E+01 2.4E+02 5.3E+02 4.2E+02 

Cadmium mg/kg 3 6 2.2E+OO 2.6E+OO 3.1E+OO 3.1E+OO 

Calcium mg/kg 5 6 1.1E+03 2.4E+03 3.7E+03 3.5E+03 

Chromium, Total mg/kg 5 6 2.6E+OO 3.3E+OO 3.9E+OO 3.7E+OO 

Copper mg/kg 3 6 5.6E+OO 6.5E+OO 7.2E+OO 7.4E+OO 

Iron mg/kg 6 6 4.0E+03 6.0E+03 8.2E+03 7.1E+03 

Lead mg/kg 6 6 7.6E+OO 5.5E+01 1.9E+02 1.1E+02 

Magnesium mg/kg 1 6 1.3E+03 1.3E+03 1.3E+03 

Manganese mg/kg 6 6 2.5E+02 4.1E+02 8.6E+02 6.1E+02 

Mercury mg/kg 3 6 4.3E-Ol 7.4E-Ol l.lE+OO l.lE+OO 

Potassium mglkg 1 6 1.4E+03 1.4E+03 1.4E+03 

Zinc mg/kg 6 6 3.5E+01 4.1E+01 5.2E+01 4.6E+01 

Sandia Canyon Actinium-228 pCi/g 12 13 1.1E+OO 1.6E+OO 2.1E+OO 1.8E+OO 

Aluminum mg/kg 105 105 5.9E+02 5.8E+03 1.5E+04 6.2E+03 

Americium-241 pCi/g 1 60 6.8E-02 6.8E-02 6.8E-02 

Antimony mg/kg 37 135 3.0E-02 5.4E-01 5.5E+OO 9.2E-01 

Arsenic mg/kg 79 132 4.8E-01 3.SE+OO 1.9E+01 4.1E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-~~------- ~-------~------- ~- -- ~~- ~- -- -~-

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Sandia Canyon Barium mg/kg 117 132 2.3E+Ol 9.9E+Ol 3.4E+02 1.1E+02 
(Cont.) Beryllium mg/kg 76 133 1.2E-Ol 6.9E-Ol 2.3E+OO 7.8E-Ol 

Bismuth-211 pCi/g 8 13 3.6E+OO 4.2E+OO 4.9E+OO 4.5E+OO 

Bismuth-212 pCi/g I 8 1.9E+OO 1.9E+OO 1.9E+OO 

Bismuth-214 pCi/g 11 13 1.2E+OO I.SE+OO 2.2E+OO 1.7E+OO 

Cadmium mg/kg 54 132 1.4E-Ol 3.2E+OO 3.0E+Ol 4.5E+OO 

Cadmium-109 pCi/g 3 4 1.7E+OO 3.6E+OO 4.7E+OO 5.6E+OO 

Calcium mg/kg 97 105 5.5E+02 3.1E+03 1.6E+04 3.6E+03 

Cesium-137 pCi/g 40 87 6.7E-02 4.0E-01 2.4E+OO S.SE-01 

Chromium, Total mg/kg 121 132 l.SE+OO 2.2E+01 2.4E+02 3.0E+01 

Cobalt mg/kg 51 105 9.5E-Ol 3.5E+OO 7.2E+OO 3.9E+OO 

Cobalt-60 pCi/g 1 60 7.0E-02 7.0E-02 7.0E-02 

Copper mg/kg 106 124 1.8E+OO 7.6E+Ol 5.7E+02 l.OE+02 

Cyanide, Total mg/kg 5 25 9.3E-Ol 1.2E+Ol 3.4E+Ol 2.5E+01 

Europium-152 pCi/g 6 56 2.1E-01 3.0E-Ol 4.4E-Ol 3.7E-01 

Iron mg/kg 104 104 2.9E+03 7.4E+03 1.7E+04 7.9E+03 

Lead mg/kg 135 135 3.4E+OO 7.1E+01 1.6E+03 1.1E+02 

Lead-212 pCi/g 12 13 9.6E-Ol 1.6E+OO 1.9E+OO 1.7E+OO 

Lead-214 pCi/g 12 13 7.6E-01 1.7E+OO 2.6E+OO 2.0E+OO 

Magnesium mg/kg 79 105 4.9E+02 1.4E+03 3.6E+03 1.5E+03 

Manganese mg/kg 124 124 5.4E+01 2.2E+02 1.4E+03 2.4E+02 

Mercury mg/kg 85 155 2.4E-03 1.5E+02 5.7E+03 3.0E+02 

Nickel mg/kg 68 132 2.5E+OO 8.5E+OO 4.4E+Ol l.OE+01 

Plutonium-238 pCi/g 29 42 2.0E-03 4.1E-02 2.1E-01 6.2E-02 

Plutonium-239 pCi/g 32 36 5.0E-03 3.0E-Ol 1.4E+OO 4.3E-01 

Potassium mg/kg 62 105 3.1E+02 1.2E+03 2.0E+03 1.3E+03 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ERRisk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-~--·· --- -

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Sandia Canyon Potassium-40 pCi/g 12 13 3.0E+Ol 3.3E+Ol 3.9E+Ol 3.SE+Ol 
(Cont.) Protactinium-234M pCi/g 3 8 4.6E+Ol 5.4E+Ol 6.5E+Ol 6.SE+Ol 

Radium-226 pCi/g 7 10 8.7E-Ol 2.3E+OO 4.4E+OO 3.5E+OO 

Selenium mg/kg 29 132 1.6E-Ol 9.9E-Ol 2.6E+OO 1.2E+OO 

Silver mg/kg 37 132 5.6E-01 2.6E+Ol 1.1E+02 3.6E+Ol 

Sodium mg/kg 45 105 4.1E+Ol 1.9E+02 8.4E+02 2.4E+02 

Strontium-90 pCi/g 1 60 6.6E-01 6.6E-01 6.6E-Ol 

Thallium mg/kg 35 132 1.4E-01 4.5E-01 2.2E+OO 5.7E-01 

Thallium-208 pCi/g 12 13 3.0E-01 5.2E-01 6.7E-01 5.8E-01 

Thorium-234 pCi/g 10 12 2.9E+OO l.OE+Ol 3.6E+Ol 1.8E+01 

Tritium pCi/g 23 23 3.2E-02 8.3E+Ol 5.6E+02 1.6E+02 

Tritium 6 0 

Uranium mg/kg 47 48 l.SE+OO 6.0E+OO 6.9E+Ol 9.8E+OO 

Uranium-234 pCi/g 67 69 4.8E-Ol 2.3E+OO 3.5E+Ol 3.7E+OO 

Uranium-235 pCi/g 46 73 l.lE-02 2.8E-01 2.0E+OO 4.3E-01 

Uranium-238 mg/kg 1 1 5.3E-04 5.3E-04 5.3E-04 

Uranium-238 pCi/g 64 68 5.0E-Ol l.lE+OO 2.6E+OO 1.3E+OO 

Vanadium mg/kg 93 124 4.3E+OO 1.7E+01 3.4E+01 1.8E+Ol 

Zinc mg/kg 124 124 2.2E-02 1.2E+02 8.4E+02 1.5E+02 

Starmer's Aluminum mg/kg 37 37 4.4E+03 7.7E+03 1.6E+04 8.5E+03 
Gulch (Part of Arsenic mg/kg 16 37 2.2E+OO 7.3E+OO 2.1E+Ol l.OE+Ol 
Pajarito 

Barium mglkg 43 47 4.7E+Ol 1.9E+02 5.3E+02 2.2E+02 Canyon) 
Beryllium mg/kg 10 47 1.9E-01 3.4E-01 5.0E-01 4.0E-01 

Cadmium mg/kg 13 49 1.6E+OO 1.5E+Ol 4.3E+01 2.2E+Ol 

Calcium mg/kg 34 37 1.2E+03 2.7E+03 8.4E+03 3.4E+03 

Cesium-137 pCi/g 4 5 1.6E-Ol 2.9E-Ol 4.0E-01 4.0E-01 
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TABLE C-9.--Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Starmer's Chromium, Hexavalent mg/kg 2 5 1.7E-01 1.8E-01 1.9E-01 2.0E-01 
Gulch (Part of Chromium, Total mg/kg 49 49 3.5E+OO 6.0E+01 5.9E+02 9.7E+01 
Pajarito 

Cobalt mg/kg 7 37 3.1E+OO 8.8E+OO 1.7E+Ol 1.3E+01 Canyon) 
(Cont.) Copper mg/kg 35 37 6.0E+OO 1.1E+03 1.2E+04 2.0E+03 

Cyanide, Total mg/kg 3 21 l.OE+OO l.lE+OO l.IE+OO l.IE+OO 

Iron mg/kg 37 37 6.4E+03 1.2E+04 5.2E+04 1.5E+04 

Lead mg/kg 43 49 7.6E+OO 6.7E+Ol 4.2E+02 9.3E+Ol 

Magnesium mg/kg 31 37 7.0E+02 1.4E+03 2.7E+03 1.6E+03 

Manganese mg/kg 37 37 8.2E+01 3.5E+02 9.9E+02 4.2E+02 

Mercury mg/kg 9 47 4.0E-02 2.1E-Ol 5.6E-Ol 3.2E-01 

Nickel mg/kg 10 37 1.4E+02 8.2E+02 1.5E+03 l.IE+03 

Platinum mg/kg 5 5 1.7E+Ol 2.0E+Ol 2.2E+Ol 2.1E+Ol 

Potassium mg/kg 27 37 6.9E+02 1.4E+03 2.8E+03 1.5E+03 

Silver mg/kg 14 39 2.5E+OO 1.2E+01 3.4E+Ol 1.7E+Ol 

Sodium mg/kg 6 37 I.OE+02 1.3E+02 1.6E+02 1.5E+02 

Strontium-90 pCi/g 6 9 7.1E-Ol l.OE+OO 1.7E+OO 1.4E+OO 

Thallium mg/kg 1 37 1.9E+OO 1.9E+OO 1.9E+OO 

Vanadium mg/kg 36 37 1.3E+Ol 2.3E+Ol 8.8E+Ol 2.8E+Ol 

Zinc mg/kg 36 37 2.2E+01 8.0E+Ol 2.1E+02 9.8E+Ol 

Ten-Site Actinium-228 pCi/g 37 61 4.2E-01 1.4E+OO 2.2E+OO l.SE+OO 
Canyon (Part of Aluminum mg/kg 108 108 1.6E+02 5.1E+03 1.5E+04 5.9E+03 
Mort and ad 
Canyon) Americium-241 pCi/g 55 356 8.0E-03 3.6E+OO 1.7E+02 9.8E+OO 

Antimony mglkg 23 266 3.0E-02 8.1E-Ol 8.2E+OO 1.7E+OO 

Arsenic mglkg 215 267 2.4E-01 2.3E+OO 1.2E+01 2.5E+OO 

Barium mg/kg 249 266 5.4E-01 8.9E+01 8.0E+02 9.8E+01 

Beryllium mg/kg 212 266 6.0E-02 1.4E+OO 1.5E+02 2.8E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-----

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Ten-Site Bismuth-211 pCi/g 7 61 1.6E+OO 2.6E+OO 3.7E+OO 3.3E+OO 
Canyon (Part of Bismuth-214 pCi/g 43 61 4.8E-01 9.1E-01 1.3E+OO 9.8E-01 
Mortandad 
Canyon) Cadmium mg/kg 42 266 3.6E-02 7.6E+OO 1.7E+02 1.7E+01 

(Cont.) Calcium mg/kg 107 108 1.6E+02 2.5E+03 1.1E+04 2.8E+03 

Cesium-137 pCi/g 58 292 1.2E-01 3.3E+OO 7.3E+01 6.7E+OO 

Chromium, Hexavalent mg/kg 2 5 9.8E-01 1.7E+OO 2.5E+OO 3.3E+OO 

Chromium, Total mg/kg 256 267 l.lE+OO 1.2E+01 8.1E+02 1.9E+01 

Cobalt mg/kg 62 108 3.3E-01 3.2E+OO 1.1E+01 3.6E+OO 

Cobalt-60 pCi/g 8 292 l.OE-01 6.9E-01 l.SE+OO l.lE+OO 

Copper mg/kg 100 108 l.lE+OO 2.6E+01 4.3E+02 3.7E+01 

Europium-152 pCi/g 3 134 3.6E-01 4.2E-01 4.7E-01 4.8E-01 

Iron mg/kg 108 108 4.6E+02 6.6E+03 1.5E+04 7.3E+03 

Lead mg/kg 249 272 l.lE+OO 1.5E+01 9.8E+01 1.6E+01 

Lead-210 pCi/g 3 19 3.2E+OO 4.7E+OO 5.6E+OO 6.3E+OO 

Lead-212 pCi/g 59 62 1.9E-01 1.3E+OO 3.3E+OO 1.4E+OO 

Lead-214 pCi/g 49 62 4.0E-01 9.2E-01 l.SE+OO l.OE+OO 

Lithium mg/kg 2 4 6.5E+OO 6.7E+OO 6.8E+OO 7.0E+OO 

Magnesium mg/kg 102 108 4.0E+01 l.OE+03 2.7E+03 1.1E+03 

Manganese mg/kg 108 108 1.7E+OO 1.8E+02 3.7E+02 1.9E+02 

Mercury mg/kg 36 168 2.0E-02 4.2E-01 4.0E+OO 6.7E-01 

Nickel mg/kg 187 266 2.0E+OO 1.2E+01 8.7E+02 2.1E+01 

Plutonium-238 pCi/g 114 328 3.0E-03 4.8E+01 5.2E+03 1.4E+02 

Plutonium-239 pCi/g 185 262 2.0E-03 3.4E+OO 4.5E+02 8.3E+OO 

Potassium mg/kg 102 110 6.9E+01 9.4E+02 3.lE+03 1.1E+03 

Potassium-40 pCi/g 228 282 7.0E+OO 2.7E+01 4.7E+01 2.8E+01 

Radium-224 pCi/g 7 61 4.6E+OO 1.3E+01 l.SE+Ol l.SE+Ol 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Ten-Site Radium-226 pCi/g 55 223 1.5E+OO 3.2E+OO 6.7E+OO 3.5E+OO 
Canyon (Part of Ruthenium-! 06 pCi/g 1 132 5.6E-Ol 5.6E-Ol 5.6E-Ol 
Mortandad 
Canyon) Selenium mg/kg 18 267 2.3E-Ol 5.9E-Ol l.OE+OO 6.8E-Ol 

(Cont.) Silver mg/kg 25 266 3.9E-Ol 2.8E+Ol 4.1E+02 6.1E+Ol 

Sodium mg/kg 91 108 2.6E+Ol 1.5E+02 3.7E+02 1.7E+02 

Strontium mg/kg 3 4 3.8E+OO l.lE+Ol 1.5E+Ol 1.8E+Ol 

Strontium-90 pCi/g 12 223 1.2E+OO 1.1E+02 9.0E+02 2.6E+02 

Thallium mg/kg 122 268 3.0E-02 1.4E+OO 1.4E+02 3.7E+OO 

Thallium-208 pCi/g 40 62 1.7E-Ol 5.3E-Ol 1.6E+OO 6.3E-Ol 

Thorium-227 pCi/g 3 61 2.0E+OO 2.1E+OO 2.2E+OO 2.2E+OO 

Thorium-228 pCi/g 5 5 1.9E-Ol 4.7E-Ol 7.2E-Ol 7.0E-01 

Thorium-230 pCi/g 4 5 2.9E-01 6.3E-01 8.2E-Ol 8.7E-01 

Thorium-232 pCi/g 27 164 2.1E-01 2.9E+OO 4.8E+OO 3.4E+OO 

Tritium pCi/g 185 217 4.7E-03 2.0E+OO 1.8E+02 4.1E+OO 

Uranium-234 pCi/g 328 383 1.6E-Ol 1.4E+OO 4.9E+Ol 1.8E+OO 

Uranium-235 pCi/g 56 521 2.0E-02 1.4E-01 1.5E+OO 2.1E-01 

Uranium-238 pCi/g 328 435 1.5E-01 1.2E+OO 3.6E+OO 1.2E+OO 

Vanadium mg/kg 94 108 8.6E-Ol 1.3E+01 6.9E+01 1.5E+01 

Zinc mg/kg 105 105 3.9E+OO 7.2E+Ol 7.5E+02 9.6E+01 

Three-Mile Actinium-228 pCi/g 2 2 l.SE+OO 1.7E+OO 1.8E+OO 1.9E+OO 
Canyon (Part of Aluminum mg/kg 145 145 6.1E+02 6.1E+03 9.7E+04 7.5E+03 
Pajarito 

Antimony mg/kg 25 145 l.IE-01 3.1E+OO 1.8E+01 5.5E+OO Canyon) 
Arsenic mg/kg 59 145 1.7E+OO 1.2E+Ol 5.2E+02 2.9E+Ol 

Barium mg/kg 130 145 2.8E+01 1.1E+02 8.7E+02 1.3E+02 

Beryllium mg/kg 67 146 3.2E-Ol 7.3E+OO l.OE+02 l.lE+Ol 

Bismuth-211 pCi/g 2 2 6.0E-Ol l.lE+OO 1.6E+OO 2.0E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-- --

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Three-Mile Bismuth-212 pCi/g 1 2 2.3E+OO 2.3E+OO 2.3E+OO 
Canyon (Part of Bismuth-214 pCi/g 2 2 l.lE+OO 1.2E+OO 1.3E+OO 1.3E+OO 
Pajarito 

Cadmium mg/kg 38 145 1.3E-02 6.8E-01 2.7E+OO 9.6E-01 Canyon) 
(Cont.) Calcium mg/kg 138 145 5.3E+02 2.6E+03 2.0E+04 3.0E+03 

Cesium-137 pCi/g 12 17 6.4E-02 S.SE-01 2.5E+OO 9.3E-Ol 

Chromium, Total mg/kg 140 144 1.3E+OO 2.4E+01 8.8E+02 3.9E+01 

Cobalt mg/kg 31 145 1.8E+OO 5.4E+OO 1.3E+Ol 6.2E+OO 

Copper mg/kg 126 145 2.8E+OO 4.7E+02 7.2E+03 6.7E+02 

Cyanide, Total mg/kg 3 5 1.6E+OO 4.5E+01 1.3E+02 1.3E+02 

Europium-152 pCi/g I 14 2.6E-Ol 2.6E-Ol 2.6E-01 

Iron mg/kg 145 145 1.0E+03 8.4E+03 9.8E+04 9.9E+03 

Lead mg/kg 146 147 2.4E+OO 1.0E+03 1.3E+05 2.8E+03 

Lead-212 pCi/g 4 4 1.5E+OO 1.6E+OO 1.8E+OO 1.7E+OO 

Lead-214 pCi/g 4 4 8.8E-01 1.2E+OO 1.4E+OO 1.4E+OO 

Magnesium mg/kg 100 145 3.8E+02 1.2E+03 2.8E+03 1.3E+03 

Manganese mg/kg 145 145 6.5E+01 2.7E+02 1.3E+03 3.0E+02 

Mercury mg/kg 36 207 5.1E-03 3.9E-Ol 2.8E+OO 6.4E-Ol 

Nickel mg/kg 46 145 4.3E+OO 2.9E+01 4.1E+02 S.OE+Ol 

Plutonium-238 pCi/g 5 10 9.0E-03 1.8E-02 3.0E-02 2.5E-02 

Plutonium-239 pCi/g I 10 7.0E-03 7.0E-03 7.0E-03 

Potassium mg/kg 104 145 2.6E+02 1.1E+03 2.8E+03 1.2E+03 

Potassium-40 pCi/g 4 4 2.0E+Ol 2.5E+Ol 2.9E+Ol 2.9E+Ol 

Protactinium-231 pCi/g 1 17 4.9E+OO 4.9E+OO 4.9E+OO 

Protactinium-234 pCi/g 1 17 8.2E-01 8.2E-01 8.2E-01 

Protactinium-234M pCi/g 1 17 5.6E+02 5.6E+02 5.6E+02 

Radium-224 pCi/g 2 2 2.1E+OO 2.5E+OO 2.9E+OO 3.2E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

------ ---···- - -----

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Three-Mile Radium-226 pCi/g 4 4 9.6E-Ol 1.6E+OO 2.9E+OO 2.5E+OO 
Canyon (Part of Ruthenium-106 pCi/g 1 16 6.6E-Ol 6.6E-01 6.6E-Ol 
Pajarito 

Selenium mglkg 11 145 1.4E-01 9.5E-01 2.0E+OO 1.3E+OO Canyon) 
(Cont.) Silver mglkg 14 145 3.1E+OO 1.1E+02 4.1E+02 1.9E+02 

Sodium mglkg 25 145 5.4E+01 1.4E+02 7.8E+02 2.1E+02 

Thallium mglkg 3 145 2.0E-01 2.2E+OO 4.6E+OO 4.8E+OO 

Thallium-208 pCi/g 3 3 4.5E-01 5.2E-01 6.0E-01 6.1E-01 

Thorium-228 pCi/g 29 29 1.8E-01 l.IE+OO 3.0E+OO 1.3E+OO 

Thorium-230 pCi/g 44 44 1.2E-01 l.OE+OO 1.8E+OO l.IE+OO 

Thorium-231 pCi/g 1 15 9.0E-01 9.0E-01 9.0E-01 

Thorium-232 pCi/g 29 29 1.4E-01 l.IE+OO 2.4E+OO 1.2E+OO 

Thorium-234 pCi/g 15 17 2.9E+OO 2.2E+01 2.8E+02 5.9E+01 

Tritium pCi/g 27 32 3.9E-01 1.1E+01 3.8E+01 1.5E+01 

Uranium-234 pCi/g 20 20 9.1E-01 1.4E+OO 1.8E+OO 1.5E+OO 

Uranium-235 pCi/g 8 22 4.1E-02 2.3E+OO 1.7E+01 6.4E+OO 

Uranium-238 pCi/g 11 20 8.6E-01 2.7E+01 2.6E+02 7.5E+01 

Vanadium mglkg 97 145 4.5E+OO 1.2E+01 2.8E+01 1.4E+01 

Zinc mglkg 145 145 1.2E+01 9.5E+01 2.9E+03 1.4E+02 

Two-Mile Acetone mglkg 1 61 2.2E-02 2.2E-02 2.2E-02 
Canyon (Part of Actinium-228 pCi/g 2 16 1.6E+OO 1.8E+OO 2.0E+OO 2.2E+OO 
Pajarito 

Aluminum mglkg 267 267 1.2E+03 6.9E+03 2.5E+04 7.4E+03 Canyon) 
Antimony mglkg 19 273 l.OE-01 7.7E+OO 2.3E+01 1.1E+01 

Arsenic mglkg 201 273 3.7E-Ol 5.5E+OO 1.7E+02 7.5E+OO 

Barium mglkg 254 273 2.8E+Ol 3.2E+02 1.6E+04 5.1E+02 

Beryllium mglkg 106 274 l.OE-01 6.4E-01 3.3E+OO 7.2E-01 

Bismuth-214 pCi/g 1 16 l.SE+OO 1.5E+OO 1.5E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-Jnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Two-Mile Cadmium mg/kg 82 273 5.0E-02 8.5E+OO 1.4E+02 1.3E+Ol 
Canyon (Part of Calcium mg/kg 249 267 6.1E+02 4.3E+03 1.9E+05 6.2E+03 
Pajarito 

Cesium-137 pCi/g 119 159 3.9E-02 7.9E-Ol 5.4E+OO 9.1E-Ol Canyon) 
(Cont.) Chromium, Total mg/kg 268 273 1.2E+OO 5.0E+Ol 1.7E+03 7.3E+Ol 

Cobalt mg/kg 110 267 7.7E-Ol 6.0E+OO 2.3E+Ol 6.8E+OO 

Copper mg/kg 234 273 l.lE+OO 5.5E+02 2.8E+04 8.9E+02 

Cyanide, Total mg/kg 24 160 3.8E-01 2.0E+OO 6.6E+OO 2.8E+OO 

Fluorine mg/kg 12 12 2.0E+OO 5.2E+OO 1.1E+Ol 7.0E+OO 

Gold mg/kg 5 25 7.1E+OO 7.0E+02 3.1E+03 1.9E+03 

Iron mg/kg 267 267 1.4E+03 1.1E+04 2.2E+05 1.3E+04 

Lead mg/kg 273 273 l.OE+OO 1.1E+02 7.3E+03 1.8E+02 

Lead-212 pCi/g 4 16 7.8E-01 1.3E+OO 1.7E+OO 1.7E+OO 

Lead-214 pCi/g 4 16 5.3E-01 l.OE+OO 1.4E+OO 1.3E+OO 

Magnesium mg/kg 218 267 3.8E+02 1.4E+03 4.3E+03 1.5E+03 

Manganese mg/kg 273 273 1.7E+Ol 3.4E+02 4.0E+03 3.7E+02 

Mercury mg/kg 39 278 5.0E-02 1.2E+Ol 1.2E+02 2.0E+Ol 

Nickel mg/kg 147 273 1.4E+OO 1.1E+02 1.6E+03 1.6E+02 

Platinum mg/kg 17 25 1.4E+Ol 4.6E+Ol 1.9E+02 6.7E+Ol 

Plutonium-238 pCi/g 2 7 1.4E-02 2.1E-02 2.8E-02 3.5E-02 

Plutonium-239 pCi/g 5 7 3.8E-02 6.1E-Ol 1.6E+OO l.lE+OO 

Potassium mg/kg 195 267 l.OE+02 1.3E+03 3.1E+03 1.4E+03 

Potassium-40 pCi/g 5 19 3.3E+01 3.4E+Ol 3.6E+01 3.5E+01 

Radium-226 pCi/g 6 16 5.6E-01 l.OE+OO 1.4E+OO 1.3E+OO 

Selenium mg/kg 27 273 2.2E-01 9.5E-Ol 5.7E+OO 1.3E+OO 

Silver mg/kg 55 273 1.4E+OO 2.3E+01 2.7E+02 3.4E+01 

Sodium mg/kg 103 267 3.3E+01 1.1E+02 8.0E+02 1.3E+02 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Two-Mile Strontium-90 pCi/g 35 153 1.7E-01 9.8E-01 8.4E+OO 1.5E+OO 
Canyon (Part of Thallium mglkg 15 273 1.2E-01 2.9E-01 5.5E-01 3.7E-01 
Pajarito 

Thallium-208 pCi/g 10 16 2.0E-01 5.0E-01 6.5E-01 5.8E-01 Canyon) 
Thorium-234 pCi/g 1 16 4.1E+OO 4.1E+OO 4.1E+OO 

Tritium pCi/g 6 6 2.2E-02 1.2E+01 3.5E+01 2.4E+01 

Uranium mg/kg 21 22 1.4E+OO 4.5E+OO 9.3E+OO 5.6E+OO 

Uranium-234 pCi/g 80 80 3.7E-01 l.IE+OO 1.2E+01 1.4E+OO 

Uranium-235 pCi/g 76 96 2.0E-02 4.9E-02 4.8E-01 6.0E-02 

Uranium-238 pCi/g 80 80 3.6E-01 1.2E+OO 1.2E+01 1.4E+OO 

Vanadium mg/kg 230 273 3.5E+OO 2.2E+01 2.3E+02 2.4E+Ol 

Zinc mglkg 269 273 4.9E+OO 1.7E+02 1.5E+04 2.8E+02 

Walnut Canyon Aluminum mg/kg 5 5 1.7E+03 2.0E+03 2.6E+03 2.3E+03 
(Part of Pueblo/ Americium-241 pCi/g 1 2 4.3E-Ol 4.3E-01 4.3E-01 
Acid Canyon) 

Arsenic mglkg 5 5 l.IE+OO 1.3E+OO 1.6E+OO 1.5E+OO 

Barium mg/kg 5 5 1.7E+Ol 3.1E+01 5.0E+01 4.4E+01 

Beryllium mglkg 2 5 1.9E-Ol 2.1E-01 2.2E-01 2.4E-01 

Cadmium mg/kg 2 5 2.0E-01 2.1E-01 2.2E-Ol 2.3E-01 

Calcium mg/kg 5 5 6.7E+02 9.9E+02 1.7E+03 1.4E+03 

Cesium-137 pCi/g 5 5 2.5E-01 3.6E-01 5.6E-01 4.8E-01 

Chromium, Total mg/kg 4 5 3.1E+OO 3.6E+OO 4.9E+OO 4.5E+OO 

Cobalt mg/kg 4 5 2.2E+OO 3.0E+OO 4.4E+OO 3.9E+OO 

Copper mglkg 2 2 6.7E+OO 7.7E+OO 8.7E+OO 9.7E+OO 

Iron mg/kg 5 5 4.6E+03 6.4E+03 7.6E+03 7.5E+03 

Lead mglkg 5 5 2.5E+01 2.7E+01 3.2E+01 3.0E+01 

Magnesium mglkg 5 5 3.5E+02 4.5E+02 5.6E+02 5.3E+02 

Manganese mg/kg 2 2 2.3E+02 3.3E+02 4.3E+02 5.3E+02 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

----·-··------·-·--

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Walnut Canyon Mercury mg/kg 2 5 6.0E-02 1.9E-01 3.2E-01 4.5E-01 
(Part of Pueblo/ Nickel mg/kg 2 5 l.OE+OO l.lE+OO 1.2E+OO 1.3E+OO 
Acid Canyon) 

Plutonium-238 pCi/g 1 16 1.4E-01 1.4E-01 1.4E-01 (Cont.) 
Plutonium-239 pCi/g 3 3 5.2E+OO 6.8E+OO 8.4E+OO 8.7E+OO 

Potassium mg/kg 2 5 3.7E+02 4.8E+02 5.9E+02 7.0E+02 

Potassium-40 pCi/g 2 2 2.7E+01 2.8E+Ol 2.9E+Ol 3.0E+Ol 

Silver mg/kg 1 5 6.7E-Ol 6.7E-Ol 6.7E-01 

Sodium mg/kg 5 5 3.8E+01 8.8E+Ol 1.4E+02 1.3E+02 

Tritium pCi/g 2 6 2.2E-02 2.3E-02 2.4E-02 2.5E-02 

Uranium-234 pCi/g 3 3 4.8E-01 6.1E-01 7.4E-01 7.6E-01 

Uranium-238 pCi/g 3 3 5.0E-01 5.1E-01 5.5E-01 5.5E-01 

Vanadium mg/kg 5 5 5.6E+OO 7.8E+OO 9.2E+OO 9.1E+OO 

Zinc mg/kg 5 5 3.4E+01 4.5E+01 5.8E+01 5.4E+01 

Water Canyon Actinium-228 pCi/g 17 24 5.8E-01 1.6E+OO 2.5E+OO 1.8E+OO 

Aluminum mg/kg 587 587 9.1E+02 7.9E+03 3.4E+04 8.3E+03 

Americium-241 pCi/g 3 112 2.0E-01 3.3E+OO 5.8E+OO 6.6E+OO 

Antimony mg/kg 118 587 3.8E-02 1.3E+OO 1.4E+01 1.7E+OO 

Arsenic mg/kg 494 587 4.4E-01 2.7E+OO 2.1E+01 2.8E+OO 

Barium mg/kg 564 587 2.4E+OO 1.2E+03 3.8E+04 1.5E+03 

Beryllium mg/kg 401 614 l.lE-01 1.7E+OO 2.6E+02 3.0E+OO 

Bismuth-211 pCi/g 8 18 3.1E-01 2.4E+OO 3.9E+OO 3.4E+OO 

Bismuth-212 pCi/g 3 19 l.OE+OO 1.2E+OO 1.6E+OO 1.6E+OO 

Bismuth-214 pCi/g 13 20 1.2E-01 1.4E+OO 3.4E+OO 1.9E+OO 

Cadmium mg/kg 168 586 1.9E-02 l.OE+OO 1.3E+01 1.2E+OO 

Cadmium-109 pCi/g 1 10 4.9E+OO 4.9E+OO 4.9E+OO 

Calcium mg/kg 556 587 3.1E+02 2.6E+03 3.9E+04 2.9E+03 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database [LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Water Canyon Cesium-137 pCi/g 89 129 5.9E-02 5.2E-01 3.3E+OO 6.4E-01 
(Cont.) Chromium, Total mg/kg 571 587 7.6E-01 9.5E+OO 4.1E+02 1.1E+01 

Cobalt mg/kg 415 587 2.8E-01 5.2E+OO 1.1E+02 5.9E+OO 

Copper mg/kg 567 603 9.1E-01 7.1E+01 7.7E+03 l.OE+02 

Cyanide, Total mg/kg 4 216 8.1E-02 5.4E-01 1.6E+OO 1.3E+OO 

Europium-152 pCi/g 10 103 1.2E-01 2.1E-01 3.5E-01 2.5E-01 

Iron mg/kg 586 587 9.2E+OO l.OE+04 l.lE+OS 1.1E+04 

Lead mg/kg 617 623 1.6E+OO 3.8E+01 1.7E+03 4.6E+01 

Lead-210 pCilg 11 27 1.8E+OO 3.4E+OO 8.6E+OO 4.8E+OO 

Lead-212 pCi/g 40 43 2.1E-01 l.SE+OO 2.3E+OO 1.6E+OO 

Lead-214 pCi/g 43 47 2.8E-01 l.lE+OO 2.4E+OO 1.2E+OO 

Magnesium mg/kg 548 587 2.3E+02 1.4E+03 4.8E+03 l.SE+03 

Manganese mg/kg 587 587 3.4E+01 3.3E+02 1.9E+03 3.4E+02 

Mercury mg/kg 224 596 5.2E-03 5.2E-01 3.5E+01 8.6E-01 

Neodymium-147 pCi/g 1 1 3.9E+01 3.9E+01 3.9E+01 

Neptunium-237 pCi/g 2 103 l.IE+OO 1.3E+OO l.SE+OO 1.7E+OO 

Nickel mg/kg 473 587 7.6E-01 1.4E+01 4.5E+02 1.7E+01 

Plutonium-238 pCi/g 18 33 2.0E-03 3.0E-02 l.OE-01 4.9E-02 

Plutonium-239 pCi/g 20 31 9.0E-03 5.6E-02 l.OE-01 7.3E-02 

Potassium mg/kg 544 587 2.1E+02 1.3E+03 5.4E+03 1.4E+03 

Potassium -40 pCi/g 41 43 9.8E+OO 2.3E+01 3.2E+01 2.4E+01 

Protactinium -231 pCi/g 26 64 2.9E-01 3.6E+OO S.OE+OO 4.1E+OO 

Protactinium-234 pCi/g 6 53 4.1E-01 6.5E+OO 2.3E+Ol 1.4E+01 

Protactinium-234M pCi/g 22 70 9.3E+OO 3.1E+02 2.5E+03 5.4E+02 

Radium-224 pCi/g 10 23 2.3E+OO 4.0E+OO 5.1E+OO 4.6E+OO 
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TABLE C-9.-Soil Detection Statistics by Watershed and by Analyte (ER Risk Database {LANL 1998}-lnorganics 
and Radiochemistry)-Continued 

-----~----------- --~------

WATERSHED ANALYTE UNITS DETECTED ANALYZED MINIMUM MEAN MAXIMUM UCL 

Water Canyon Radium-226 pCi/g 41 54 7.5E-01 1.8E+OO 1.5E+01 2.4E+OO 

Radium-228 pCi/g 1 1 2.0E+OO 2.0E+OO 2.0E+OO 

Selenium mg/kg 101 595 7.0E-02 5.5E-01 4.6E+OO 6.9E-01 

Silver mg/kg 96 587 9.7E-02 5.5E+OO 1.1E+02 8.6E+OO 

Sodium mg/kg 431 587 3.4E+01 2.8E+02 1.4E+04 3.5E+02 

Sodium-22 pCi/g 2 110 3.1E-02 4.5E-02 6.0E-02 7.4E-02 

Strontium-85 pCi/g 1 10 l.lE-01 l.lE-01 l.lE-01 

Thallium mg/kg 96 587 1.4E-01 6.4E-01 1.8E+OO 7.4E-01 

Thallium-208 pCi/g 35 39 1.2E-01 5.0E-01 1.3E+OO S.SE-01 

Thorium-227 pCi/g 2 17 2.4E+01 2.7E+01 3.1E+01 3.4E+01 

Thorium-228 pCi/g 25 29 1.5E-01 1.7E+OO 9.5E+OO 2.6E+OO 

Thorium-230 pCi/g 64 70 9.4E-02 l.lE+OO 5.4E+OO 1.3E+OO 

Thorium-231 pCi/g 16 46 2.8E-01 4.5E-01 6.3E-Ol 5.0E-01 

Thorium-232 pCi/g 24 24 2.0E-Ol l.lE+OO 1.7E+OO 1.3E+OO 

Thorium-234 pCi/g 64 92 l.lE+OO 7.2E+Ol 1.9E+03 1.4E+02 

Uranium mg/kg 119 272 9.7E-01 3.3E+OO l.lE+Ol 3.7E+OO 

Uranium-234 pCi/g 84 89 5.8E-Ol 2.1E+Ol 1.7E+03 6.0E+01 

Uranium-235 pCi/g 39 121 4.1E-02 6.2E+OO 8.7E+01 1.2E+Ol 

Uranium-238 pCi/g 65 89 6.7E-Ol 4.4E+01 1.7E+03 9.7E+Ol 

Vanadium mg/kg 547 587 8.9E-Ol 1.8E+Ol 1.1E+02 1.9E+Ol 

Zinc mg/kg 587 587 9.3E+OO 7.2E+01 1.6E+03 8.3E+Ol 

Note: Watersheds are defined in ER Project FIMAD map G105700, July 24, 1997. 
Note: The analytical data provided in these tables were obtained from the Facility for Information Management, Analysis, and Display (FIMAD) in August, 1998. The data represent 

analytical results for surface soil samples collected by the ER Project with a begin depth equal to 0 inches and an end depth less than or equal to 12 inches. The data were obtained 
from ER Project-approved fixed-site analytical laboratories using standard analytical methods (EPA methods for organics and inorganics; LANL-approved methods for 
radionuclides). Field measurements, non-standard measurements (e.g. x-ray fluorescence), and measurements for non-chemical specific data (e.g. gross radioactivity) were excluded. 
Quality assurance/quality control data were also excluded. The ER Project may have removed contaminated soil in voluntary corrective actions subsequent to sampling; therefore, 
some analytical results may represent contaminants that have been removed since the samples were taken. 
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October 1996. 
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ABOUT THE NATIONAL ENVIRONMENTAL POLICY ACT 

The National Environmental Policy Act (NEPA) (42 United States Code [U.S.C.] §4321 et seq.) was 
enacted to ensure that federal decision makers consider the effects of proposed actions on the human 
environment and to lay their decisionmaking process open for public scrutiny. NEPA also created the 
President's Council on Environmental Quality (CEQ). The U.S. Department of Energy's (DOE's) 
NEPA regulations (1 0 Code of Federal Regulations [CFR] 1021) augment the CEQ regulations ( 40 
CFR 1500 through 1508). 

UnderNEPA, an environmental impact statement (EIS) documents a federal agency's analysis ofthe 
environmental consequences that might be caused by major federal actions, defined as those proposed 
actions that may result in a significant impact to the environment. An EIS also: 

• Explains the purpose and need for the agency to take action. 
• Describes the proposed action and the reasonable alternative courses of action that the agency 

could take to meet the need. 
• Describes what would happen if the proposed action were not implemented-the "No Action" (or 

status quo) Alternative. 
• Describes what aspects of the human environment would be affected if the proposed action or any 

alternative were implemented. 
• Analyzes the changes, or impacts, to the environment that would be expected to take place if the 

proposed action or an alternative were implemented, compared to the expected condition of the 
environment if no action were taken. 

The DOE EIS process follows these steps: 

• The Notice of Intent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis. 

• The public scoping period, with at least one public meeting, during which public comments on the 
scope of the document are collected and considered. 

• The issuance of a draft EIS for public review and comment (for a minimum of 45 days), with at 
least one public hearing. 

• The preparation and issuance of the final EIS, which incorporates the results of the public 
comment period on the draft EIS. 

• Preparation and issuance of a Record of Decision, which states: 
- The decision. 

• 

- The alternatives that were considered in the EIS and the environmentally preferable 
alternative. 

- All decision factors, such as cost and technical considerations, that were considered by the 
agency along with environmental consequences. 

- Mitigation measures designed to reduce adverse environmental impacts. 
Preparation of a Mitigation Action Plan, as appropriate, which explains how the mitigation 
measures will be implemented and monitored. 
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THE LOS ALAMOS NATIONAL LABORATORY SITE-WIDE 
ENVIRONMENTAL IMPACT STATEMENT PROCESS 

The United States Department ofEnergy (DOE) has a policy (10 Code ofFederal Regulations [CFR] 
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large, 
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS 
is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from 
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the 
DOE site. The SWEIS analyzes four alternatives for the continued operation ofLANL to identify the 
potential effects that each alternative could have on the human environment. 

The SWEIS Advance Notice of Intent, published in the Federal Register (FR) on August 10, 1994 (59 
FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received 
during prescoping, DOE published the Notice oflntent to prepare the SWEIS in the Federal Register 
on May 12, 1995 (60 FR 25697). DOE held a series of public meetings during prescoping and scoping 
to provide opportunities for stakeholders to identify the issues, environmental concerns, and' 
alternatives that should be analyzed in the SWEIS. An Implementation Plan1 was published in 
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the 
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included 
a discussion of the issues reflected in public comments during scoping. 

In addition to the required meetings and documents described above, the SWEIS process has included 
a number of other activities intended to enhance public participation in this effort. These activities 
have included: 

• Workshops to develop the Greener Alternative described and analyzed in the SWEIS. 
• Meetings with and briefings to representatives of federal, state, tribal, and local governments 

during prescoping, scoping, and preparation of the draft SWEIS. 
• Preparation and submission to the Los Alamos Community Outreach Center of information 

requested by members of the public related to LANL operations and proposed projects. 
• Numerous Open Forum public meetings in the communities around LANL to discuss LANL 

activities, the status of the SWEIS, and other issues raised by the public. 

The draft SWEIS was distributed to interested stakeholders for comment. The comment period 
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced 
in the Federal Register, as well as community newspapers and radio broadcasts. Public hearings were 
held in Los Alamos, Santa Fe, and Espafiola, New Mexico, on June 9, 1998, June 10, 1998, and June 
24, 1998, respectively. 

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All 
comments received, whether orally or in writing, were considered in preparation of the final SWEIS. 
The final SWEIS includes a new volume IV with responses to individual comments and a discussion 
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final 
SWEIS Notice of Availability is published in the Federal Register. The Record of Decision will 
describe the rationale used for DOE's selection of an alternative or portions of the alternatives. 
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to 
describe any mitigation measures that DOE commits to in concert with its decision. 

1. DOE National Environmental Policy Act regulations (1 0 CFR 1021) previously required that an implementation 
plan be prepared; a regulation change (61 FR 64604) deleted this requirement. An implementation plan was prepared for 
this SWEIS. 



COVER SHEET 

Responsible Agency: U.S. Department ofEnergy (DOE) 

Cooperating Agency: Incorporated County of Los Alamos 

Title: Site-Wide Environmental Impact Statement for the Continued Operation of the 
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EIS-0238) 

Contact: For further information concerning this Site-Wide Environmental Impact Statement 
(SWEIS), contact: 

Corey Cruz, Project Manager 
U.S. DOE, Albuquerque Operations Office 
P.O. Box 5400, Albuquerque, NM 87185 

Telephone: 505-845-4282 Fax: 505-845-6392 

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

Carol Borgstrom, Director 
Office ofNEPA Policy and Assistance (EH-42) 

U.S. DOE, 1000 Independence Avenue, SW, Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in 
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternatives for 
the operation of LANL: (1) No Action, (2) Expanded Operations, (3) Reduced Operations, and (4) 
Greener. Expanded Operations is DOE's Preferred Alternative, with the exception that DOE would only 
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE would 
continue the historical mission support activities LANL has conducted at planned operational levels. In the 
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of the mission assignments from recent programmatic 
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels 
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the 
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation, 
basic science, materials science, and other non weapons areas, while minimizing weapons activities. Under 
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL. 
Analyses indicate little difference in the environmental impacts among alternatives. The primary 
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL 
employment changes, and electrical power demand. 

Public Comment and DOE Decision: The draft SWEIS was released to the public for review and comment 
on May 15, 1998. The comment period extended until July 15, 1998, although late comments were 
accepted to the extent practicable. All comments received were considered in preparation of the final 
SWEIS 1. DOE will utilize the analysis in this final SWEIS and prepare a Record of Decision on the level 
of continued operation of LANL. This decision will be no sooner than 30 days after the Notice of 
Availability of the final SWEIS is published in the Federal Register. 

1. Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right or 
left of the text. 
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Measurements and Conversions 

VOLUME III 
MEASUREMENTS AND CONVERSIONS 

The following information is provided to assist the reader in understanding certain concepts in this 
SWEIS. Definitions of technical terms can be found in volume I, chapter 10, Glossary. 

SCIENTIFIC NOTATION 

Scientific notation is used in this report to express very large or very small numbers. For example, the 
number 1 billion could be written as 1,000,000,000 or, using scientific notation, as 1 x 109. Translating 
from scientific notation to a more traditional number requires moving the decimal point either right 
(for a positive power of 10) or left (for a negative power of 10). If the value given is 2.0 x 103

, move 
the decimal point three places (insert zeros if no numbers are given) to the right of its current location. 
The result would be 2,000. If the value given is 2.0 x 10-5, move the decimal point five places to the 
left of its present location. The result would be 0.00002. An alternative way of expressing numbers, 
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use 
to scientific notation. For example, using the scientific notation for 1 x 109, in exponential notation 
the 109 (1 0 to the power of 9) would be replaced by E+09. (For positive powers, sometimes the "+" 
sign is omitted, and so the example here could be expressed as E09.) If the value is given as 2.0 x 10-5 

in scientific notation, then the equivalent exponential notation is 2.0E-05. 

UNITS OF MEASUREMENT 

The primary units of measurement used in this report are English units with metric equivalents 
enclosed in parentheses. 

Many metric measurements presented include prefixes that denote a multiplication factor that is 
applied to the base standard (e.g., 1 kilometer= 1,000 meters). The following list presents these metric 
prefixes: 

g1ga 1,000,000,000 (109
; E+09; one billion) 

mega 1,000,000 (106; E+06; one million) 

kilo 1,000 (103; E+03; one thousand) 

hecto 100 (102; E+02; one hundred) 

deka 10 (101; E+01; ten) 

unit 1 (10°; E+OO; one) 

deci 0.1 (lo-1; E-01; one tenth) 

centi 0.01 (10-2; E-02; one hundredth) 

milli 0.001 (10-3; E-03; one thousandth) 
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m1cro 

nano 

pi co 

0.000001 (lo-6; E-06; one millionth) 

0.000000001 (10-9; E-09; one billionth) 

0.000000000001 (10-12; E-12; one trillionth) 

DOE Order 5900.2A, Use of the Metric System of Measurement, prescribes the use of this system in 
DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion 
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure 
and corresponding symbols found throughout this report. 

RADIOACTIVITY UNIT 

Part of this report deals with levels of radioactivity that might be found in various environmental 
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as 
"activity" in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of 
substance present, and concentrations are generally expressed in terms of curies per unit of mass or 
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any 
radionuclide that decays at the rate of37 billion disintegrations per second. Disintegrations generally 
include emissions of alpha or beta particles, gamma radiation, or combinations of these. 

RADIATION DOSE UNITS 

The amount of ionizing radiation energy received by a living organism is expressed in terms of 
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent 
and reported numerically in units of rem (Table MC-4). Rem is a term that relates ionizing radiation 
and biological effect or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the 
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides 
discussed in this document and their half-lives is included in Table MC-5. 

CHEMICAL ELEMENTS 

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in 
TableMC-6. 
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Measurements and Conversions 

TABLE MC-1.-Conversion Table 

MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN 

ac 0.405 ha ha 2.47 ac 

Of (0f -32) X 5/9 oc oc (°C X 9/5) + 32 op 

ft 0.305 m m 3.28 ft 

ft2 0.0929 m2 m2 10.76 ft2 

ft3 0.0283 m3 m3 35.3 ft3 

gal. 3.785 1 1 0.264 gal. 

m. 2.54 em em 0.394 m. 

1b 0.454 kg kg 2.205 1b 

mCi!km2 1.0 nCi/m2 nCilm2 1.0 mCi!km2 

ml 1.61 km km 0.621 mi 

mi2 2.59 km2 km2 0.386 mi2 

mi/h 0.447 m/s m/s 2.237 mi!h 

nCi 0.001 pCi pCi 1,000 nCi 

oz 28.35 g g 0.0353 oz 

pCi/1 w-9 f.J.Cilm1 f.J.Cilm1 109 pCi/1 

pCi/m3 10-12 Ci/m3 Ci/m3 1012 pCi!m3 

pCi/m3 10-15 mCi/cm3 mCi/cm3 1015 pCi!m3 

ppb 0.001 ppm ppm 1,000 ppb 

ton 0.907 metric ton metric ton 1.102 ton 
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TABLE MC-2.-Names and Symbols for Units 
of Measure 

LENGTH 

SYMBOL NAME 

em centimeter (1 X 1 0"2 m) 

ft foot 

m. inch 

km kilometer (1 x 103 m) 

m meter 

ml mile 

mm millimeter (1 X 10·3 m) 

J.liD micrometer (1 X 10·6 m) 

VOLUME 

SYMBOL NAME 

cm3 cubic centimeter 

f~ cubic foot 

gal. gallon 
. 3 m. cubic inch 

1 liter 

m3 cubic meter 

ml milliliter (1 X 1 0·3 1) 

ppb parts per billion 

ppm parts per million 

yd3 cubic yard 

RATE 

SYMBOL NAME 

Ci/yr cunes per year 

cm3/s cubic meters per second 

ft3/s cubic feet per second 

ft3/min cubic feet per minute 

gpm gallons per minute 

kg/yr kilograms per year 

km/h kilometers per hour 

mg/1 milligrams per liter 

MGY million gallons per year 

"MLY million liters per year 

m3/yr cubic meters per year 

milh or mph miles per hour 

f.J.Ci/1 microcuries per liter 

pCi/1 picocuries per liter 
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TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

NUMERICAL RELATIONSHIPS 

SYMBOL MEANING 

< less than 

:5; less than or equal to 

> greater than 

2 greater than or equal to 

2cr two standard deviations 

TIME 

SYMBOL NAME 

d day 

h hour 

mm minute 

nsec nanosecond 

s second 

yr year 

AREA 

SYMBOL NAME 

ac acre (640 per mi2) 

cm2 square centimeter 

ft2 square foot 

ha hectare (1 x 104 m2) 

in.2 square inch 

km2 square kilometer 

mi2 square mile 

MASS 

SYMBOL NAME 

g gram 

kg kilogram (1 x 103 g) 

mg milligram (1 X 1 0·3 g) 

IJ.g microgram (1 X 10·6 g) 

ng nanogram (1 x 10·9 g) 

lb pound 

ton metric ton (l x 106 g) 

oz ounce 



TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

TEMPERATURE 

SYMBOL NAME 

oc degrees Celsius 
op degrees Fahrenheit 

OK degrees Kelvin 

SOUND/NOISE 

SYMBOL NAME 

dB decibel 

dB A A-weighted decibel 

TABLE MC-3.-Names and Symbols for Units 
of Radioactivity 

RADIOACTIVITY 

SYMBOL NAME 

Ci cune 

cpm counts per minute 

mCi millicurie (1 X w-3 Ci) 

J.l.Ci microcurie (1 X w-6 Ci) 

nCi nanocurie (1 x w-9 Ci) 

pCi picocurie (1 X w-12 Ci) 
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TABLE MC-4.-Names and Symbols for Units 
of Radiation Dose 

RADIATION DOSE 

SYMBOL NAME 

mrad millirad (1 x 10--' rad) 

mrem millirem (1 x w-3 rem) 

R roentgen 

mR milliroentgen (1 X w-3 R) 

J1R microroentgen (1 x 10-6 R) 
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TABLE MC-5.-Radionuclide Nomenclature 

SYMBOL RADIONUCLIDE HALF-LIFE SYMBOL RADIONUCLIDE HALF-LIFE 

Am-241 americium-241 432yr Pu-241 plutonium-241 14.4 yr 

H-3 tritium 12.26yr Pu-242 plutonium-242 3.8 x 105 yr 

Mo-99 molybdenum-99 66hr Pu-244 plutonium-244 8.2 x 107 yr 

Pa-234 protactinium -234 6.7 hr Th-231 thorium-231 25.5 hr 

Fa-234m protactinium-234m 1.17 min Th-234 thorium-234 24.1 d 

Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4 x 105 yr 

Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7 x 108 yr 

Pu-239 plutonium-239 2.4 x 104 yr U-238 uranium-238 4.5 x 109 yr 

Pu-240 plutonium-240 6.5 x 103 yr 

TABLE MC-6.-Elemental and Chemical Constituent Nomenclature 

SYMBOL CONSTITUENT SYMBOL CONSTITUENT 

Ag silver Pa protactinium 

Al aluminum Ph lead 

Ar argon Pu plutonium 

B boron SF6 sulfur hexafluoride 

Be beryllium Si silicon 

co carbon monoxide so2 sulfur dioxide 

C02 carbon dioxide Ta tantalum 

Cu copper Th thorium 

F fluorine Ti titanium 

Fe Iron u uranium 

Kr krypton v vanadium 

N nitrogen w tungsten 

Ni nickel Xe xenon 

No2- nitrite ion Zn zinc 

No3- nitrate ion 
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B-54, B-73 to B-74, B-222 to B-223, 
B-225, E-1 to E-2, E-7, E-9, 
E--42 to E--44, G-39, G-100, 
G-103 to G-104, G-123, G-278 

Bandelier Tuff 
A-18 

Basis for Interim Operation (BIO) 
G-39, G-117, G-245, G-276 

beryllium 
B-11, B--46 to B--47, B-69, B-96, B-127, 
B-130 to B-131, B-138 to B-139, B-144, 
B-147, B-149, B-151 toB-153, 
B-155 toB-156, B-159, B-182, 
B-185 toB-187, B-229, B-231 toB-238, 
B-245 toB-246, C-8, C-10, C-13, C-18, 
C-20 to C-21, C-25, C-28, C-30, C-32, 
C-34, C-36, C-39 to C--40, C--42, 
C--44 to C--46, C--48 to C--49, 
C-51 to C-53, C-55 to C-56, 
C-58 to C-59, C-61, C-63, C-68, C-73, 
C-75, C-77, C-82, C-85, C-87, C-91, 
C-95, C-97, C-99, C-131 to C-132, 
C-135 to C-136, C-138 to C-139, 
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c 

C-142 to C-143, C-145, C-147, 
C-149 to C-150, C-152 to C-154, C-156, 
C-158, C-160 to C-161, D-37 to D-39, 
D-42 to D-44, D-52, D-78, D-90, D-136, 
D-139 to D-141, D-146, D-151 to D-152, 
D-154, D-160 to D-164, D-169 to D-170, 
F-38, G-24, G-26, G-109 to G-111, 
G-116 

Capability Maintenance and Improvement 
Project (CMIP) 

G-276 

census tracts 
D-25, D-27 

cesmm 
B-64,B-83, C-8, C-11, C-13, C-16, C-18, 
C-21, C-23, C-25, C-28, C-30, C-32, 
C-34, C-36, C-39 to C-40, C-42, 
C-44 to C-45, C-47 to C-49, 
C-51 to·C-52, C-54 to C-55, 
C-57 to C-59, C-61, C-64, C-69, C-71, 
C-73, C-75, C-78, C-80, C-82, C-85, 
C-87, C-91, C-95, C-97, C-100, C-102, 
C-131 to C-132, C-135 to C-138, C-140, 
C-142, C-144, C-146, C-148 to C-149, 
C-152 to C-153, C-155, C-157, 
C-159 to C-160, C-162, D-48, D-50, 
D-54, D-58, D-61, D-65, D-75, D-79, 
D-83, D-87, D-91, D-96, 
D-102 to D-105, D-108, D-111, D-113, 
D-120, D-122, D-125, D-127, 
D-130 to D-132, D-136, D-139 to D-140, 
D-146, D-148, D-151 to D-153, 
D-155 to D-160, D-165 to D-167, D-169, 
G-109, G-124, G-279 

classified 
B-64, B-81, D-1 0, E-7, E-1 0, E-26, E-42, 
F-3, F-15 toF-16, F-33, G-63, 
G-169to G-170, G-211, G-214 

Clean Air Act (CAA) 
B-4, B-38 to B-39, B-49, B-143, B-158, 
B-160, D-10 

Volume JIJ-lxiv 

CMR Building 
B-4 to B-5, B-144, B-156, D-47 to D-48, 
G-29, G-49, G-68, G-77, G-80, G-83, 
G-85 to G-89, G-94 to G-96, G-100, 
G-143, G-154, G-156 to G-158, G-160, 
G-222, G-232, G-234 to G-237, G-239, 
G-245, G-247 to G-248 

CMR Building Upgrades 
G-271 

collective dose 
B-1, B-27 to B-28, D-3, D-33 to D-35, 
F-20, F-47, F-51 to F-53 

committed effective dose equivalent (CEDE) 
B-1, B-4 to B-5, B-17, D-3, D-6, D-33, 
G-115, G-119 

criteria pollutant 
B-38, B-40 to B-41, B-49 to B-50, 
B-53 to B-54, B-203 to B-205, 
B-207 to B-209, B-212 to B-213, 
B-215 to B-219, B-222 to B-223, B-228 

cultural resource 

D 

E-1 to E-4, E-13, E-21 to E-22, 
E-24 to E-30, E-39 to E-40, 
E-48 toE-53, G-121 to G-122 

decontamination and decommissioning (D&D) 
B-3, E-2, E-52, F-5, G-27, G-115, G-139 

Defense Nuclear Facilities Safety Board 
(DNFSB) 

G-205 to G-206, G-263, G-269 

depleted uranium (DU) 
B-7, B-46 to B-47, B-229, 
B-231 to B-235, B-237, D-7, 
D-42 to D-44, F-5, F-37 to F-38, 
F-42 to F-43, F-55, G-26 to G-28, G-31, 
G-40 to G-41, G-107, G-109 to G-110, 
G-115, G-124 

derived concentration guide (DCG) 
D-46 



design basis accident (DBA) 
G-197, G-216 

Diamond Drive 
F-22, F-25,G-77, G-161, G-244, G-253 

disassembly 
F-35, G-222, G-251, G-271 

disposal cell 
B-40 

dome 
F-8, F-12, G-24, G-28 to G-29, G-41, 
G-46, G-64, G-78, G-90, G-93, G-95, 
G-100, G-103, G-117, G-121, G-125, 
G-139, G-185, G-187 to G-191, G-193, 
G-197 

drinking water 
A-14, D-46 to D-47, D-141 

Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility 

E 

F-53 to F-54, F-62, F-75, G-14, 
G-25 to G-27, G-29, G-40, G-45, G-61, 
G-63, G-65 to G-67, G-74, G-78 to G-79, 
G-81, G-84 to G-85, G-89, G-124, 
G-167, G-169 to G-174, G-209, 
G-211 to G-212, G-270 

earthquake 
G-1, G-4, G-9, G-16 to G-18, 
G-22 to G-23, G-40, G-44, G-46, 
G-49 toG-50, G-69, G-76, G-82, 
G-87 to G-91, G-94 to G-96, 
G-98 to G-100, G-117 to G-118, 
G-212 to G-213 

electric power 
G-272 

emergency preparedness 
G-202,G-230,G-277 

environmental restoration (ER) 
B-55, B-57, B-60 to B-61, C-1, C-104, 
C-130 to C-131, C-163 to C-164, D-143, 

E-27,E-52,G-123,G-278 
EPA D-43 to D-44 

Index 

epidemiological 
D-12, D-141 

Espanola 
A-1, A-10 to A-11, A-14 to A-15, A-17, 
B-73, D-116, D-145, E-29, G-39, 
G-171 toG-172, G-268 

Executive Order( s) 
E-24,E-30,E-38 

Expanded Operations 

F 

A-2, A-12 to A-13, B-6 to B-15, B-21, 
B-23, B-26, B-27, B-28, B-31, B-35, 
B-41 to B-42, B-54, B-144, B-183, 
B-232 to B-233, B-234, B-239, D-35, 
D-39 to D-44, F-44, G-5, G-47, G-74, 
G-81, G-89, G-126 to G-127, G-132, 
G-134, G-137 to G-138, G-141, G-145, 
G-147, G-152, G-155, G-157, G-161, 
G-165, G-168, G-170, G-174, G-176, 
G-181, G-183, G-186, G-189, G-195, 
G-198 to G-199, G-203, G-210 to G-213, 
G-215, G-217, G-221, G-226, G-233, 
G-236, G-238 to G-246, G-250, G-252, 
G-254, G-256 to G-258, G-261 to G-263, 
G-266 to G-267 

firing site 
A-2 to A-3, B-2, B-4, B-12, 
B-18 to B-20, B-22 to B-28, B-40, B-46, 
B-229, G-27, G-103, G-107 to G-111, 
G-124, G-170, G-272, G-275 

fission 
B-6, B-10, B-16, D-3, D-7, G-9, G-74, 
G-86, G-163, G-166, G-168, G-214, 
G-216, G-219, G-258 to G-259, 
G-261 to G-262 

fusion 
F-38, G-14 

Volume 111-lxv 



LANLSWEIS 

G 

Greener 

H 

A-2, A-12 to A-13, A-15, B-6 to B-15, 
B-25 to B-28, B-33, B-37, D-35, 
D-39 to D-43, F-1, F-35, F-40, 
F-44 to F-48, F-50 to F-51, F-57, F-59, 
F-61 to F-65, F-67, F-69, F-72, G-5, 
G-47, G-81, G-126 to G-127, G-134, 
G-138, G-141, G-145, G-147, G-152, 
G-155, G-157, G-161, G-165, G-168, 
G-170, G-174, G-176, G-181, G-183, 
G-186, G-189, G-195, G-199, G-203, 
G-210 to G-213, G-215, G-217, G-221, 
G-226, G-233, G-236, G-243 to G-245, 
G-250, G-252, G-255 to G-258, 
G-261 to G-263, G-266 to G-267 

hazard index 
D-29, D-40, D-43 to D-44, D-55, D-56, 
D-59, D-62, D-67, D-70, D-73, D-77, 
D-81, D-85, D-89, D-93 to D-94, 
D-98 to D-99, D-1 09, D-114, D-116, 
D-118, D-123, D-133 to D-135, G-33 

hazardous air pollutant (HAP) 
B-26, B-215 to B-216, B-224, B-260 

hazardous waste 
E-13, F-63, G-34, G-139 

health effect 
B-41, B-143, D-1, D-4 to D-5, D-7, D-9, 
D-170, F-16, F-18 to F-20, F-55, F-58, 
F-70, F-73, G-1, G-8, G-10 to G-12, 
G-39, G-74, G-100, G-130, G-139, 
G-142,G-146,G-148 

high explosives (HE) 
A-2 to A-3, A-5, A-11, B-4, B-8, 
B-18 to B-20, B-22 to B-26, 
B-40 to B-41, B-45 to B-46, 
B-203 to B-204, B-206 to B-213, 
B-215 to B-229, B-231, B-235 to B-238, 
D-39, D-41 to D-44, D-141 to D-142, 
E-10, G-14 to G-15, G-17 to G-18, 
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G-24 to G-25, G-27, G-42 to G-43, G-64, 
G-80, G-85, G-167, G-212 to G-213, 
G-251, G-254 to G-255 

highly enriched uranium (HEU) 
D-7, F-36 to F-37, F-39 to F-42, G-27, 
G-31, G-40, G-45, G-72 to G-74, G-78, 
G-84, G-91, G-162, G-166 to G-169, 
G-216 

historic resource 
E-2, E-26, E-29 to E-30, E-32, E-39, 
G-122 

hot cell 
F-43, G-28 

human health 
D-40, D-42 

Hydrogeologic Workplan 
A-1, A-17 

I 

index 
A-1 to A-2, A-5, B-230, D-29, D-33, 
F-26, G-108 

infrastructure 
E-10,E-27,E-40,G-5 

L 

latent cancer fatality(ies) (LCF) 
B-1, D-28 to D-29, D-34 to D-35, D-40, 
F-30 to F-31, F-45 to F-47, F-49 to F-51, 
F-53, F-55 to F-57, F-62, F-64 to F-65, 
F-68 to F-69, G-8, G-215 

Los Alamos Canyon 
C-111 to C-116, C-139 to C-145, D-30, 
D-45 toD-46, D-132 toD-133, D-171, 
G-1 0 1, G-1 07 to G-1 08, G-11 0 to G-111 

Los Alamos County 
A-11, A-13, B-39, D-11 to D-12, D-14, 
D-16, D-18 to D-27, D-50 to D-51, 
D-58 to D-59, D-101 to D-103, 



D-105 to D-106, D-108 to D-109, D-111, 
D-114, D-116, D-118, D-120, D-123, 
D-125, D-136, D-141 to D-142, 
D-152 to D-153, D-155 to D-156, 
D-159 to D-162, D-169 to D-170, E-2, 
E-10 to E-11, E-53, E-56, G-36, G-118, 
G-120,G-125,G-256 

Los Alamos Neutron Science Center 
(LANSCE) 

A-2 to A-3, A-5, B-2 to B-4, 
B-13 to B-16, B-18 toB-20, 
B-22 to B-28, B-243, D-29, 
D-33 to D-34, D-41, D-45, F-60, G-25, 
G-28 

low-level radioactive mixed waste (LLMW) 
F-63, F-72, G-183 

low-level radioactive waste (LL W) 

M 

D-45, F-44, F-63, F-72, G-198 to G-199, 
G-274 

main aquifer 
C-73 to C-75 

maximally exposed individual (MEl) 
B-1 to B-3, B-16 to B-29, D-29, D-32, 
D-40 to D-43, D-44, D-143, F-20, F-47, 
F-56, F-62, G-14, G-31, G-76 to G-81, 
G-96, G-98, G-100, G-111, 
G-116 to G-119, G-125, G-154 to G-155, 
G-160 to G-161, G-167 to G-168, 
G-170 to G-171, G-175 to G-176, G-180, 
G-185 to G-186, G-194 to G-195, G-202, 
G-204, G-206, G-209 to G-212, 
G-214 to G-215, G-220 to G-222, 
G-232 to G-233, G-243 to G-245, G-251, 
G-253 

medical isotope 
F-20, F-38 

Melcor Accident Consequence Code System 
(MACCS) 

G-12 to G-13, G-37, G-111, G-120, 
G-124, G-171, G-214, G-232 to G-233, 

G-243, G-251, G-279 

Mesita del Buey 
E-52,E-56 

Mexican spotted owl 
G-122 

minority population 
G-171, G-173 

mitigation(s) 
E-28 toE-29, E-38, G-5, G-7, G-16, 
G-31, G-75, G-123 

mixed oxide (MOX) 
F-35, F-39, F-41 

Mortandad Canyon 

N 

C-116 to C-118, C-122 to C-124, 
C-145 to C-147, C-154 to C-156, 
D-46 to D-47, D-144, G-101, 
G-1 07 to G-1 08, G-11 0 to G-111 

National Ambient Air Quality Standards 
(NAAQS) 

B-38, B-49, B-52, B-204 to B-205, 
B-208, B-213, B-217, B-228, B-255, 
B-257 

Index 

National Emission Standards for Hazardous Air 
Pollutants (NESHAP) 

B-1, B-4, B-21, B-26 

National Pollutant Discharge Elimination 
System (NPDES) 

A-1 to A-2, A-5, A-17, C-1, C-3, C-164, 
D-3 0, D-46, D-69 to D-70, D-72 to D-73, 
D-138, D-150 

National Register of Historic Places (NRHP) 
E-2 to E-3, E-21 to E-24, E-25, E-27, 
E-38 to E-41 

natural gas 
B-49 to B-51, B-55, B-57, B-62, G-18, 
G-40, G-45, G-77, G-83, G-89, G-154, 
G-156 to G-158 
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New Mexico Environment Department 
(NMED) 

B-39 

nitrate(s) 
C-9, C-12, C-14, C-17, C-19, C-22, C-24, 
C-26, C-31, C-33, C-35, C-37, C--65, 
C-69, C-71, C-74, C-76, C-79, C-81, 
C-83, C-86, C-89, C-92, C-96, C-98, 
C-100, C-102, D-46, D-147, D-149, 
G-220, G-226 to G-232 

No Action 
A-2, A-12 to A-13, A-15, B--6 to B-15, 
B-22, B-26 to B-28, B-30, B-34, 
B-232 to B-234, D-39, D-41 to D-43, 
D-45, F-1, F-33, F-35, F-40 to F-41, 
F-44 to F-49, F-51, F-56, F-59, 
F-61 to F--66, F--68, F-71, G-5, G-31, 
G-47, G-81, G-126 to G-127, 
G-131 to G-132, G-134, G-136, G-138, 
G-140 to G-143, G-147, G-151, G-155, 
G-157, G-161, G-163 to G-165, 
G-168 to G-169, G-174, G-176, G-179, 
G-181, G-183, G-186, G-188, G-193, 
G-195, G-197 to G-199, G-203, G-206, 
G-210 to G-216, G-219, G-221, G-223, 
G-226, G-233 to G-234, G-236 to G-238, 
G-243 to G-245, G-247, G-249, G-252, 
G-254 to G-258, G-261 to G-264, 
G-266 to G-267 

nonproliferation 
G-5 

Nuclear Materials Storage Facility (NMSF) 
F-33, G-28 

0 

Occupational Safety and Health Administration 
(OSHA) 

D-1 to D-2, D-9 to D-11, D-36 to D-38, 
D-173, G-42, G-107, G-135 

Otowi 
A-4, A-15 to A-16, B-73, D-31, D-147, 
E-6 to E-7, E-54 
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p 

Pajarito Canyon 
B-74, C-118 to C-119, C-122, 
C-124 to C-126, C-147 to C-149, 
C-153 to C-154, C-156 to C-160, G-101 

Pajarito Mesa 
D-147 

Pajarito Road 
B-251, G-77 to G-79, G-101, G-103, 
G-117, G-119 to G-120, G-123, G-155, 
G-168, G-186, G-195, G-204, G-210, 
G-120, G-221, G-233 

peregrine falcon 
G-122 

pit 
B-215 to B-228, E--6 to E-7, F-35, G-26, 
G-51, G-222, G-271 

pit manufacturing 
F-43, G-50, H-1 

pit production 
G-14, G-51, G-55, G-261 

plume 
B-4, B-50 to B-51, B-75, B-183, B-185, 
B-189, B-230, B-239, B-243, B-245, 
B-247, B-251, B-255, E-19, F-58, F-60, 
G-7 to G-8, G-11 to G-13, G-35, G-69, 
G-75, G-83 to G-85, G-101, 
G-105 to G-106, G-108, G-111, 
G-115 to G-116, G-118 to G-119, 
G-123 to G-124, G-128, G-130, G-135, 
G-157, G-171, G-212, G-214, G-279 

plutonium 
A-2, B-4 to B-6, B-10 to B-11, B-13, 
B-18 to B-20, B-22 to B-26, B-247, C-9, 
C-12, C-14, C-17, C-19 to C-20, C-22, 
C-24, C-27, C-29, C-31, C-33, C-35, 
C-37, C-40 to C-41, C-43, C-45 to C-47, 
C-49 to C-51, C-53 to C-54, 
C-56 to C-57, C-59 to C-60, C-62, C-66, 
C-70, C-72, C-74, C-76, C-79, C-81, 
C-84, C-86, C-89, C-93, C-96, C-98, 
C-101, C-103, C-131, C-133, 
C-137 to C-138, C-140, C-143 to C-144, 



C-146, C-148, C-150, C-152, C-155, 
C-157, C-159, C-161 to C-162,D-3,D-7, 
D-33, D-35, D-45, D-50, D-54, D-58, 
D-61, D-65, D-75, D-79, D-83, D-87, 
D-91, D-96, D-102 to D-105, D-108, 
D-111, D-120, D-122, D-125, D-127, 
D-130, D-132, D-136, D-138 to D-140, 
F-5, F-12 to F-13, F-28 to F-30, F-33, 
F-35 to F-36, F-38 to F-41, F-43, 
F-53 to F-54, F-62 to F-63, F-76, G-1, 
G-5, G-9, G-15, G-24, G-27 to G-29, 
G-31, G-40, G-45 to G-46, G-50 toG-51, 
G-53 to G-55, G-59, G-67 to G-69, 
G-74 to G-75, G-161 to G-162, 
G-171 to G-172, G-186 to G-187, 
G-196 to G-197, G-199, G-205 to G-214, 
G-216 to G-222, G-224, G-226 to G-232, 
G-234 to G-237, G-239 to G-243, 
G-245 to G-253, G-258 to G-261, 
G-263 to G-264, G-266 to G-267, 
G-271 to G-272, G-279 

plutonium-23 8 
C-9, C-12, C-14, C-17, C-19 to C-20, 
C-22, C-24, C-27, C-29, C-31, C-33, 
C-35, C-37, C-40 to C-41, C-43, 
C-45 to C-47, C-49 to C-51, 
C-53 to C-54, C-56 to C-57, 
C-59 to C-60, C-62, C-66, C-70, C-72, 
C-74, C-76, C-79, C-81, C-83, C-86, 
C-89, C-93, C-96, C-101 to C-102, 
C-131, C-133, C-137toC-138, C-140, 
C-144, C-146, C-148, C-150, C-152, 
C-155, C-157, C-159, C-161 to C-162, 
D-46, D-50, D-54, D-58, D-61, D-65, 
D-75, D-79, D-83, D-87, D-91, D-96, 
D-102 to D-106, D-108, D-111, D-113, 
D-120, D-122, D-125, D-127, 
D-130 to D-132, D-136, D-146, D-148, 
D-151 to D-153, D-155 to D-160, 
D-165 to D-167, D-169, F-35, 
F-38 to F-40, F-42, F-53 to F-54, 
F-56 to F-57, F-60, F-62 to F-63, 
F-68 to F-70, G-197, G-205, G-264 

polychlorinated biphenyl (PCB) 
B-69, B-97, B-128, G-24, G-29 

Index 

potential release site(s) (PRS) 
G-34 

prehistoric 
E-1, E-3 to E-6, E-11, E-20, 
E-25 to E-27, E-29 to E-31, 
E-38 to E-39, E-43, E-47, E-52, 
E-55 toE-56, G-87, G-122 

Programmatic Environmental Impact Statement 
for Stockpile Stewardship and Management 
(SSM PElS) 

G-50 

project-specific siting and construction (PSSC) 
F-43 

public health 
D-1, D-10 to D-12, D-28 to D-30, D-32, 
D-42, D-170, G-269 

Pueblo Canyon 
B-74, C-120, C-149 to C-150, 
E-45 to E-46, G-107 to G-108, 
G-110 to G-111 

Pueblo(s) 

R 

A-4, A-15 to A-16, B-19 to B-20, 
B-72 to B-74, C-32 to C-34, 
C-58 to C-59, C-97 to C-99, 
C-101 to C-104, C-120, C-131 to C-132, 
C-142 to C-143, C-149 to C-150, 
C-160 to C-161, D-16, D-46, E-3 to E-4, 
E-6 to E-9, E-12 to E-21, E-25, 
E-28 to E-29, E-31, E-38 to E-46, 
E-48 toE-52, E-54, E-56, G-14, G-155, 
G-161, G-168, G-171 to G-172, G-176, 
G-186, G-195, G-204, G-210, G-221, 
G-233, G-244, G-253 

Radioactive Liquid Waste Treatment Facility 
(RLWTF) 

A-2, A-5,D-46, G-24, G-29, G-90, G-93, 
G-95 to G-96, G-108, G-274 

Radioactive Materials Research, Operations, 
and Demonstration (facility) (RAMROD) 

G-24, G-29, G-61, G-63, G-67 to G-68, 
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G-78, G-84, G-90, G-93, G-95 to G-96, 
G-98, G-175, G-177, G-179, G-197, 
G-275 

radiological exposure 
F-31, G-39, G-106, G-111, G-124 

radiological impact 
G-171 

radionuclide 
B-3 to B-5, B-8 to B-9, B-11 to B-17, 
B-28, C-1 to C-2, C-130, C-163, D-2, 
D-6, D-11, D-28 to D-29, D-31, D-35, 
D-40, D-45, D-47 to D-48, 
D-138 to D-139, D-171, D-173, 
G-12 to G-13, G-23, G-60, G-101, 
G-109, G-124, G-166, G-184, 
G-196 to G-197, G-219, G-274 

RADTRAN 
F-20 to F-21, F-25 to F-26, F-30, F-47, 
F-53,F-55,F-70,F-74,F-77,G-132 

Record ofDecision (ROD) 
G-50, G-167 

Reduced Operations 
A-2, A-12 to A-13, D-35, D-39 to D-43, 
F-1, F-44 to F-48, F-50 to F-51, F-57, 
F-59, F-61 to F-66, F-69, F-71, G-5, 
G-81, G-116, G-119, G-124, 
G-126 to G-127, G-134, G-138, G-141, 
G-145, G-147, G-152, G-155, G-157, 
G-161, G-165, G-168, G-170, 
G-174to G-176, G-181, G-183, G-186, 
G-195, G-199, G-203, G-210 to G-213, 
G-215, G-217, G-221, G-226, G-233, 
G-236, G-243 to G-245, G-250, G-252, 
G-255 to G-258, G-261 to G-263, 
G-266 to G-267 

Rendija Canyon 
C-150 to C-151, G-87 

reservoir 
B-73, D-32, D-45, E-4, E-19, 
E-47 to E-48, E-55 

Resource Conservation and Recovery Act 
(RCRA) 

F-43, F-72, G-110, G-151 to G-152, 
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G-179 to G-181, G-272 

road closure(s) 
F-21, F-23, F-40 toF-42, G-167 

Royal Crest 

s 

B-73, G-96, G-98, G-100, G-117, G-119, 
G-147, G-155, G-161, G-186, G-206, 
G-210, G-233, G-244, G-253, G-261 

safe secure transport (SST) 
F-15, F-21, F-23, F-25, F-33 to F-37, 
F-39, F-45, F-53 to F-54 

Safety Analysis Report (SAR) 
F-75, G-6, G-30, G-34, G-38, G-71, 
G-89 to G-91, G-111, G-116, G-118, 
G-128, G-143, G-147 to G-148, G-154, 
G-156 to G-158, G-160 to G-161, G-163, 
G-165 to G-168, G-176 to G-177, 
G-181 to G-182, G-184, G-188 to G-189, 
G-194 to G-198, G-200, G-204, G-206, 
G-208, G-216, G-218 to G-219, G-221, 
G-227, G-244, G-253, G-258, G-261, 
G-269 to G-270, G-274 to G-276, G-278 

San lldefonso 
A-11, A-15 to A-16, B-19 to B-20, B-73, 
C-82 to C-84,D-16, D-46, D-58 to D-60, 
D-101, D-120, D-131, D-138 to D-139, 
D-141,D-144, D-158, D-166,E-7 to E-8, 
E-12 to E-13, E-16, E-28, E-38, E-40, 
E-43, E-46, E-49, G-155, G-161, G-168, 
G-172,G-176,G-186,G-195,G-204, 
G-210, G-221, G-233, G-244, G-253 

Sandia Canyon 
A-5, C-120 to C-121, C-151 to C-153 
SantaFeA-11, A-13 to A-15, A-17, B-52, 
B-73, B-75, B-259, D-16, D-116, D-136, 
D-145, D-169 to D-170, E-8, E-10, E-13, 
E-16, E-38, E-42 to E-45, E-47 toE-50, 
E-52 toE-56, F-23, F-25 to F-26, F-47, 
F-64 to F-72, F-76, F-78, G-39, G-56, 
G-103, G-105, G-123 to G-124, 
G-171 to G-172, G-212, G-268, G-272 



secondary(ies) 
B-38, D-16, E-2, E-9, F-12, F-36, G-175, 
G-180, G-188, G-193 

se1sm1c 
G-12, G-18, G-27 to G-29, G-31, G-36, 
G-38, G-42, G-44, G-46, G-49, G-55, 
G-59, G-68 to G-69, G-82, G-85, 
G-87 to G-90, G-93 to G-95, G-97, 
G-99 to G-100, G-212 to G-213, G-269, 
G-273, G-277 to G-278, G-280 

stgma 
D-47 

special nuclear material (SNM) 
F-15, F-33, F-40 to F-41, F-72, G-14, 
G-24 to G-25 

S-Site 
D-144 

stabilization 
F-35 

State Historic Preservation Office(r) (SHPO) 
E-2, E-21 to E-22, E-24 to E-25, E-36, 
E-38 toE-39 

State of New Mexico 
A-18, B-16, B-38 to B-40, B-53, E-13, 
E-26, F-21 to F-22 

stockpile stewardship and management (SSM) 
F-76,G-14,G-271 

Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement 
(SSMPEIS) 

H-1 

stockpile surveillance 
G-255 

Strategic Arms Reduction Talks (START) 
E-ll 

T 

targets 
A-4 to A-5, D-2, D-9, D-34, 
D-36 to D-37, F-20, F-28, F-36, F-38, 

Index 

F-42, F-53 to F-55, F-60, F-62, F-72, 
F-78, G-174, G-189 

Technical Area (TA)-50 
B-2 to B-3, B-49, B-56 to B-58, B-60, 
B-62, B-153, B-157, D-46, F-41, 
G-24 to G-25, G-29, G-34 to G-35, 
G-40 to G-43, G-46, G-61, G-63, 
G-65 to G-67, G-72 to G-74, G-90, G-93, 
G-95 to G-96, G-98 to G-99, G-108, 
G-120, G-175, G-181 to G-182, G-185, 
G-194 

Technical Area (TA)-54 
B-2, B-4, B-13, B-17 to B-20, 
B-22 to B-28, B-49, B-51, B-60, B-153, 
B-158, D-136, D-139, D-145, 
F-39 to F-43, G-13, G-24 to G-25, 
G-28 to G-29, G-34 to G-36, 
G-41 to G-42, G-45 to G-46, G-61, 
G-63 to G-68, G-70, G-72 to G-73, 
G-90 to G-91, G-93, G-95 to G-96, G-99, 
G-114, G-117 to G-120, G-123, G-125, 
G-131 to G-132, G-139 to G-144, G-146, 
G-151 to G-152, G-177, G-182, G-185, 
G-187 to G-188, G-192, G-194 to G-196, 
G-198, G-204 

Technical Area (TA)-55 
B-2, B-4 to B-5, B-11, B-17 to B-20, 
B-22 to B-27, B-46, B-49, B-56, 
B-59 to B-60, B-62, B-144, 
B-155 to B-156, B-158, B-185, 
B-245 to B-249, D-34, D-106, 
F-35 to F-36, F-38 to F-43, F-54, F-60, 
G-15, G-24 to G-25, G-27 to G-29, 
G-33 to G-36, G-40 to G-41, G-45, 
G-49 toG-51, G-54 toG-55, G-61, G-63, 
G-65 to G-67, G-70, G-72 to G-74, G-83, 
G-87 to G-88, G-91, G-93, 
G-97 to G-101, G-114, G-128, 
G-146 to G-148, G-158, G-194, 
G-205 to G-206, G-208, G-220, G-222, 
G-224 to G-227, G-232, G-234 to G-235, 
G-239, G-258, G-261, G-263 to G-265 

threatened and endangered (T &E) species 
G-122 
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Totavi 
D-54to D-55 

traditional cultural property (TCP) 
E-1, E-3 to E-4, E-ll to E-12, E-14, 
E-16, E-20, E-22 to E-25, E-27 to E-31, 
E-34, E-38, E-40, E-42 to E-44, E-46 

transportation corridor 
E-3 

transuranic (TRU) waste 
F-5, F-8, F-12, F-41, F-63, F-78, G-25, 
G-29, G-40 to G-41, G-45, G-64, 
G-67 to G-68, G-77 to G-79, 
G-83 to G-85, G-90 to G-91, G-93, G-99, 
G-107, G-109to G-110, G-124, G-131, 
G-145, G-151 to G-153, G-177 to G-180, 
G-182 to G-185, G-187 to G-191, 
G-193 to G-194, G-196 to G-201, G-271, 
G-274 to G-275, G-278 to G-279 

transuranic (waste) (TRU) characterization 
G-183 

Transuranic Waste Inspectable Storage Project 
(TWISP) 

G-24, G-28 to G-29, G-41, G-61, G-63, 
G-65 to G-68, G-72 to G-74,G-78, G-84, 

. G-95, G-185, G-187 to G-190, G-193, 
G-195 to G-196, G-198, G-200, G-204 

tritium 
A-2, A-4 to A-5, B-2, B-6, B-8 to B-9, 
B-11, B-13, B-16, B-18 to B-19, 
B-22 to B-27, B-29, C-3 to C-7, C-10, 
C-13, C-15, C-17, C-19, C-21, C-23, 
C-25, C-27, C-29, C-32, C-34, C-36, 
C-38, C-40 to C-41, C-43, C-45 to C-47, 
C-49 to C-50, C-52 to C-53, 
C-55 to C-57, C-59, C-61 to C-62, C-67, 
C-70, C-72, C-75, C-77, C-80, C-82, 
C-84, D-7, D-33, D-35, D-45 to D-46, 
D-50, D-54, D-58, D-61, D-65, D-69, 
D-72, D-75, D-79 to D-80, D-83 to D-84, 
D-87, D-91 to D-92, D-96 to D-97, 
D-101 to D-107, D-111 to D-113, 
D-120 to D-122, D-125, D-131 to D-132, 
D-136, D-140, D-146, D-148, 
D-150 to D-153, D-155 to D-157, D-159, 
D-166 to D-167, D-169, F-5, F-8, 
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F-33 to F-34, F-36, F-38, F-43, G-1, G-9, 
G-15, G-27 to G-29, G-31, G-40 to G-41, 
G-45, G-59, G-68 to G-69, G-72 to G-75, 
G-78, G-84, G-89, G-95, G-98 to G-99, 
G-116 to G-117, G-119, G-123, G-125, 
G-174 to G-176, G-274 to G-275 

Tritium System Test Assembly (TSTA) 

u 

A-2, A-5, B-4, B-20, D-41, G-15, G-29, 
G-47, G-61, G-63, G-67 to G-68, G-84, 
G-90,G-93,G-95,G-116,G-119,G-123, 
G-124, G-158, G-174 to G-176 

U.S. Department of Defense (DoD) 
E-2, E-11, E-49, F-15, G-106, G-251 

U.S. Department ofEnergy (DOE) 
F-75 to F-76 

U.S. Department of Transportation (DOT) 
F-1 to F-3, F-5 to F-6, F-8, F-15, F-21, 
F-23, F-26, F-75 to F-76, G-37, G-130, 
G-133, G-139, G-141, G-147, G-151, 
G-177, G-180, G-196 to G-197, G-272 

U.S. Environmental Protection Agency (EPA) 
A-2, B-4, B-38 to B-40, B-42, B-47, 
B-75, B-143, B-145, B-158, B-160, 
B-182 to B-183, B-185, B-189, B-191, 
B-203 to B-207, B-210 to B-212, B-215, 
B-220, B-230, B-236, B-238 to B-239, 
B-243, B-245, B-247, B-251, B-255, 
B-259 to B-260, C-130, C-163, D-1, D-8, 
D-1 0 to D-11, D-28 to D-29, 
D-31 to D-32, D-40, D-42 to D-46, D-53, 
D-57, D-64, D-68, D-71, D-74, D-78, 
D-86, D-90, D-95, D-102 to D-106, 
D-108, D-110 to D-111, D-115, D-117, 
D-119 to D-120, D-124 toD-125, D-127, 
D-129, D-131 toD-135, D-138, 
D-141 to D-142, D-171, G-11, G-33, 
G-37, G-75, G-97, G-128, G-138, G-143, 
G-148, G-214, G-272, G-277 

U.S. Fish and Wildlife Service (FWS) 
E-4 



U.S. Nuclear Regulatory Commission (NRC) 
D-8, F-1, F-3, F-8, F-12, F-26, 
F-28 to F-29, F-77, G-44, G-55, G-109, 
G-223, G-269, G-273, G-277 to G-279 

uramum 

v 

B-7 to B-9, B-12 toB-13, B-16, 
B-27 to B-28, B-46 to B-47, B-69, B-95, 
B-229, B-231, C-10, C-13, C-15, C-17, 
C-19, C-21, C-23, C-25, C-27, C-29, 
C-32, C-34, C-36, C-38, C-40, 
C-42 to C-43, C-45 to C-46, 
C-48 to C-50, C-52 to C-53, 
C-55 to C-57, C-59, C-61 to C-62, C-67, 
C-70, C-72, C-75, C-77, C-80, C-82, 
C-84, C-87, C-90, C-94, C-96, C-99, 
C-101, C-103, C-132, C-134, 
C-137 to C-139, C-141 to C-143, C-145, 
C-147, C-149, C-153, C-156, C-158, 
C-160 to C-161, C-163, D-3, D-6 to D-7, 
D-42, D-48, D-50, D-54, D-58, D-61, 
D-65, D-75 to D-76, D-79 to D-80, 
D-83 to D-84, D-87 to D-88, 
D-91 to D-92, D-96 to D-97, 
D-1 02 to D-1 08, D-111 to D-113, 
D-120 to D-122, D-125 to D-127, 
D-130 to D-132, D-136, D-139 to D-140, 
D-146, D-148, D-151 to D-153, 
D-155 to D-160, D-165 to D-167, D-169, 
F-5 F-33 F-35 F-37 to F-38, 

' ' ' F-41 to F-42, G-9, G-15, G-24, 
G-26 to G-28, G-31, G-40, G-45, G-75, 
G-78, G-84, G-91, G-107 to G-110, 
G-124, G-163, G-166, G-216, 
G-258 to G-260, G-277, G-279 

vault 
F-15, G-24, G-27, G-45, G-61, G-67, 
G-89, G-95, G-100, G-116, G-158, 
G-175, G-205 to G-206, G-213, G-263, 
G-274, G-278 

volatile organic compound (VOC) 
B-46 B-204 B-215 to B-216, B-224 

' ' 

Index 

w 

Waste Isolation Pilot Plant (WIPP) 
F-8 F-75 F-79 G-152 to G-153, G-184, 

' ' ' G-187, G-193 to G-194, G-196 to G-197, 
G-199, G-271 

waste management 
B-13, B-27, B-38, G-34, G-120, G-183, 
G-185, G-194, G-197 to G-199, 
G-275 to G-276 

waste minimization 
G-5 

wastewater 
A-ll F-8 G-24 to G-26 

' ' 
Weapons Engineering Tritium Facility (WETF) 

B-4, B-20, D-41, G-15, G-24, G-29, 
G-61, G-67, G-89, G-98 to G-99, G-116, 
G-119, G-123 to G-125, G-158, G-274 

wetland 
G-122 

White Rock 
A-15, B-19 to B-20, B-22 to B-26, B-74, 
D-27, D-101, D-111, D-114, D-123, 
D-144 E-2 E-7 E-43 to E-44, E-46, 

' ' ' 
G-78, G-96, G-117, G-119 to G-120, 
G-124, G-171 to G-172, G-195, G-204, 
G-212 

wildfire 
G-18, G-39, G-44, G-46, G-50, G-76, 
G-82, G-87, G-100, G-103, 
G-107 to G-108, G-111 to G-113, 
G-115 to G-118, G-120 to G-125, G-151, 
G-181, G-277, G-280 

worker dose 
D-33 to D-35, G-160 
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APPENDIXD 
HUMAN HEALTH 

D.l PUBLIC HEALTH 

CONSEQUENCES: PRIMER AND 

RECENT STUDIES NEAR LANL 

In this appendix, supplemental information is 
presented on the effects on human health of 
radioactive and chemical exposures. The 
information is presented in two sections: that 
addressing our general knowledge and 
understanding (section D.l.l) and that 
presenting in more detail the findings of the 
recent studies of public health in the community 
of Los Alamos, and New Mexico and U.S. 
studies (including Native Americans in New 
Mexico, Hispanic white and nonhispanic white 
populations throughout the U.S. (section D.1.2). 
The presentation in section D .1.1 is useful to the 
reader as a primer on human health effects of 
exposures to radioactivity or to chemicals. The 
summaries presented in section D.1.2 are the 
results of descriptive epidemiology studies. 
That is, they are analyses of disease incidence 
rates and causes of death using statistical 
analytical methodologies. 

Exposure to toxic chemicals is regulated by 
other agencies, and DOE subscribes to and 
applies those regulations without change to its 
own activities. The Occupational Safety and 
Health Administration (OSHA) promulgates 
and enforces regulations for the protection of 
workers, and EPA regulates exposures to the 
public. Chapter 7 provides a detailed review of 
the regulatory requirements for the operation of 
LANL. 

D.l.l Primer on Human Health 
Consequences of Radiological 
and Chemical Exposures 

Table D.l.l-1 summarizes the differences in 
consequences between exposures to radioactive 

materials and exposures to chemicals. More 
detailed information on the modes of exposure 
and potential effects of these exposures are 
given in the sections below. 

D.l.l.l About Radiation and 
Radioactivity 

In the simplest sense, radiation is defined as 
energy propagated through space (NBS 1952). 
This definition covers a broad range, including 
visible light, radio and television transmissions, 
microwaves, and emissions from atomic and 
nuclear reactions and interactions. The method 
by which radiation interacts with matter is by 
transferring its energy to the atoms of the 
matter. The amount of energy transferred 
determines the effect that it will have on matter. 
The broad spectrum of radiation can be 
subdivided into two groups, ionizing and 
noniomzmg. Ionization occurs when the 
radiation transfers enough energy to strip one or 
more electrons from the interacting atom. When 
ionization takes place in the body, it can cause 
chemical and physical changes that are of 
concern to human health. Radiation that does 
not have enough energy to strip electrons is 
called "nonionizing" (discussed further in 
appendix D, section D.2.2.2). 

Ionizing radiation is used in a variety of ways, 
many of which are familiar to us in our everyday 
lives. The machines used by doctors to 
diagnose and treat medical patients typically use 
x-rays, which is one form of ionizing radiation. 
The process by which a television displays a 
picture is by ionizing coatings on the inside of 
the screen with electrons. Most home smoke 
detectors use a small source of ionizing 
radiation to detect smoke particles in the room's 
atr. 
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TABLE D.l.l-1.-Comparison of Consequences of Radioactivity and Toxic Chemicals 

RADIOACTIVE MATERIALS TOXIC CHEMICALS 

Threshold for effects? Assume no threshold (stochastic Yes, and different thresholds for different 
effects). effects. 

Accumulative effects? Assumed exposures accumulate over Typically, the body repairs itself between 
a lifetime, with no repair. exposures; may build sensitive allergic reaction 

or interact with cells. 

Sensory perception? We do not feel, smell, or otherwise Very low concentrations not sensed. Often an 
sense ionizing radiation. annoying odor and irritating effects at low 

concentrations. Some gases are visible when in 
high concentrations. 

Carcinogenic? All ionizing radiation is regulated as Only some chemicals are confirmed human 
carcmogemc. carcinogens. Some others are suspected, and 

some are animal (mammal, or closer to human, 
primate) carcinogens. 

Effects-exposure Usually treated as linear at low doses, Typically nonlinear and nonadditive. 
relationship? although this is a conservative Thresholds exist. For some chemicals, effects 

simplification (BEIR V 1990). can be treated as linear with exposures, but only 
over small ranges. Synergisms among 
chemicals are not understood. 

Acute effects? Acute deterministic effects are soon Effects may be immediately observed for levels 
observed, but occur only above a of exposures above the thresholds. 
threshold of about 50 rem (less for 
the eye). 

Entry paths of particulates Radionuclides enter through Same routes, except a greater percentage of 
into the body? inhalation, ingestion, and wounds. A chemicals than of radionuclides are absorbed 

few are absorbed through the skin. through the skin. 

Target organs? The chemistry of the radionuclide Same as for radionuclides. Except, the body 
determines its residence time and also metabolizes chemicals, sometimes into 
location in the body. more toxic chemicals. 

Penetrating? Alpha and beta radiation do not About 20% of OSHA -regulated chemicals have 
penetrate skin. In contrast, dense skin as an import route of entry. Only corrosive 
materials are needed to shield against chemicals penetrate protective gear rapidly. 
gamma and x-ray radiation. 

D-2 



Ionizing radiation is generated through many 
mechanisms. The two most common 
mechanisms are the electrical acceleration of 
atomic particles such as electrons, as in x-ray 
machines, and the emission of energy from 
nuclear reactions in atoms. This second process 
is termed "radioactive decay." Atoms are made 
up of various combinations of particles called 
protons, neutrons, and electrons. In most cases, 
the numbers of neutrons and protons are 
balanced such that the atom will stay together 
forever. An atom formed with too many of 
either the neutrons or protons will attempt to 
change itself into a more stable form. To do 
this, the atom will emit an atomic particle, such 
as an electron, normally called a beta particle, or 
a "packet" of energy called a photon. This is the 
process of radioactive decay. The time that it 
takes for the atom to decay is characterized by a 
value called the half-life. This is the time it 
takes for a quantity of radioactive material to 
decay to one-half its original amount. In 
general, radioactive materials are identified by 
their half-lives and the type and energy of their 
emissions. In some cases, atoms may emit a 
highly energetic, ionized, helium atom, called 
an alpha particle. The energy carried away by 
these emissions is normally capable of creating 
a large number of ionizations in matter. 

Besides ionization, other particles can often be 
emitted during interactions between radiation 
and matter, depending upon the type and energy 
of the interaction. Neutrons, protons, and some 
other more exotic particles are often emitted 
during various processes. Nuclear reactors use 
neutrons to break apart, or fission, particular 
isotopes of uranium and plutonium in order to 
release heat and more neutrons to continue the 
reaction. Large machines, often called "atom 
smashers," cause atoms at high energies to 
collide and break apart, releasing particles in 
order to study their nuclear structure. However, 
due to the design and operation of these types of 
facilities, it would be highly unlikely for these 
types of radiations to reach the public outside 
the boundaries of the facility. 

Human Health 

When an individual is in the presence of an 
unshielded radiation source, this is referred to as 
being exposed. The amount of ionizing 
radiation that the individual receives during the 
exposure is referred to as dose. The 
measurement of radiation dose is called 
radiation dosimetry, and is done by a variety of 
methods depending upon the characteristics of 
the incident radiation. The units of measure for 
radiation doses are normally rads and rem. 
(Note that the term millirem [mrem] is also used 
often. A millirem is one one-thousandth of a 
rem.) The rad is a measure of the energy 
deposited in the body by the radiation, 
regardless of the type of emission. The rem is a 
measure of the biological effect, by including 
the effectiveness of the particular type and 
energy of the incident radiation for causing 
biological effects. This is due to the fact that 
some heavier or higher energy radiations, such 
as alpha particles or neutrons, can deposit their 
energy into much smaller volumes, and 
consequently, cause more intense damage 
through localized, chemical changes. 

When an individual is exposed to an unshielded 
radiation source, this is called external 
radiation. If radioactive material is incorporated 
into the body and consequently decays, it is 
called internal radiation. The external radiation 
is measured as a value called the deep dose 
equivalent (DDE). Internal radiation is 
measured in terms of the committed effective 
dose equivalent (CEDE). More information 
about the CEDE is presented in the discussion 
about the processes by which radioactive 
material enters the body. The sum of the two 
contributions (DDE and CEDE) provides the 
total dose to the individual, called the total 
effective dose equivalent (TEDE). Often the 
radiation dose to a selected group or population 
is of interest, and is referred to as the collective 
dose equivalent, with the measurement units of 
person-rem. 
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D.1.1.2 About Radiation and the 
Human Body 

Ionizing radiation affects the body through two 
basic mechanisms. The ionization of atoms can 
generate chemical changes in body fluids and 
cellular material. Also, in some cases the 
amount of energy transferred can be sufficient 
to actually knock an atom out of its chemical 
bonds, again resulting in chemical changes. 
These chemical changes can lead to alteration or 
disruption of the normal function of the affected 
area. At low levels of exposure, such as the 
levels experienced in occupational or 
environmental settings, these chemical changes 
are very small and ineffective. The body has a 
wide variety of mechanisms that repair the 
damage induced. However, occasionally, these 
changes can cause irreparable damage that 
could ultimately lead to initiation of a cancer, or 
changes to genetic material that could be passed 
to the next generation. The probability for the 
occurrence of health effects of this nature 
depends upon the type and amount of radiation 
received, and the sensitivity of the part of the 
body receiving the dose. 

At much higher levels of exposure, at least 10 to 
20 times higher than the legal limits for 
occupational exposures, the body is unable to 
recover from the large amount of chemical 
changes occurring during the exposure. At 
these levels, damage is much more immediate, 
direct, and observable. Health effects range 
from reversible changes in the blood to 
vomiting, loss of hair, temporary or permanent 
sterility, and other changes leading ultimately to 
death at exposures above about 100 times the 
regulatory limits. In these cases, the severity of 
the health effect is dependent upon the amount 
and type of radiation received. Exposures to 
radiation at these levels are quite rare, and, 
outside of intentional medical procedures for 
cancer therapy, are always due to accidental 
circumstances. 
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For low levels of radiation exposure, the 
probabilities for induction of various cancers or 
genetic effects have been extensively studied by 
both national and international expert groups. 
The problem is that the potential for health 
effects at low levels is extremely difficult to 
determine without extremely large, well
characterized exposed populations. Therefore, 
only particular groups with fairly high 
exposures, such as atomic bomb sutvivors 
radiation accident victims, and some group~ 
receiving large medical exposures, can be 
studied to evaluate the probabilities. 
Unfortunately, the levels and rates of exposures, 
and the conditions under which they occurred, 
are very different from those in which the 
normal population is exposed to background 
radiation or to normal operational releases from 
nuclear operations. Therefore, expert groups 
must make significant approximations and 
assumptions in order to apply the study results 
to the lower levels of exposure. This is done in 
a manner that attempts to ensure that the 
resulting risk factors are conservative estimates 
of the actual probabilities. In other words, it is 
unlikely that the actual risks are greater than the 
estimates, while it is fairly likely that the actual 
risk is smaller than the estimate. 

There is another type of study, referred to as an 
epidemiology study, that attempts to estimate 
the risk factors in populations with much lower 
doses than mentioned above. These studies are 
even more difficult to perform. There are two 
types of epidemiology studies: descriptive 
(based on statistical analyses of death and 
disease incidences) and analytical (case studies 
and observational analysis within a community 
or work force). The studies summarized in 
cha~ter 4, section 4.6.1.2, and appendix D, 
section D.1.2, are descriptive. The risk factors 
for radiation-induced cancer at low levels of 
exposure are very small, and it is extremely 
important to account for the many nonradiation 
related mechanisms for cancer induction such 

' as smoking, diet, lifestyle, and chemical 
exposures. These multiple factors also make it 



difficult to establish cause-and-effect 
relationships that could attribute high or low 
cancer rates to specific initiators. As a 
consequence, the results of such studies have 
not been generally accepted within the scientific 
community and are not currently used as the 
primary basis for establishing the risk factors. 

Risk factors are estimated for a large number of 
fatal and nonfatal cancers, for hereditary effects, 
and a few other identified radiation-induced 
health effects. Table D .1.1.2-1 lists the fatal 
cancer risk factors used in this SWEIS, which 
are based upon the recommendations of a 
recognized authoritative international expert 
group, the International Commission on 
Radiological Protection (ICRP). The other, 
smaller risk factor in the table for nonfatal 
cancer and hereditary effects may be similarly 
applied by interested readers. 

In keeping with the previous discussion of the 
difficulties in determining the risk factors used 
in this document, it is worthwhile to discuss the 
level of confidence that is associated with those 
factors. The ICRP, in the recommendation that 
established the risk factors used here, stated 
that, "The nominal values of fatal cancer risk, 
which form the basis of the detriment following 
radiation exposure, are not to be regarded as 
precise and immutable. They are, 
unfortunately, at this time still subject to many 
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uncertamttes and to many assumptions 
involving factors which may be subject to 
change. .. .It is hoped, and indeed expected, that 
these uncertainties will diminish in the future as 
the accumulated experience in exposed 
populations such as the Japanese survivors 
increases and as more information develops 
from a broader variety of human experiences" 
(ICRP 1991). The Committee on the Biological 
Effects of Ionizing Radiations (BEIR), which 
developed the risk factors that the ICRP 
recommends, also discussed the uncertainty of 
the factors: "Finally, it must be recognized that 
derivation of risk estimates for low doses and 
dose rates through the use of any type of model 
involves assumptions that remain to be 
validated. .. .Moreover, epidemiologic data 
cannot rigorously exclude the existence of a 
threshold in the millisievert (1 millisievert = 100 
millirem) dose range. Thus the background 
radiation cannot be ruled out. At such low doses 
and dose rates, it must be acknowledged that the 
lower limit of the range of uncertainty in the risk 
estimates extends to zero" (BEIR V 1990). 

Given these concerns, the reader should 
recognize that these risk factors are intended to 
provide a conservative estimate of the potential 
impacts to be used in the decision-making 
process, and are not necessarily an accurate 
representation of actual anticipated fatalities. In 
other words, one could expect that the stated 

TABLE D.1.1.2-1.-Risk Factors for Cancer Induction and Heritable Genetic Effects from 
Exposure to Ionizing Radiation 

EXPOSED FATAL NONFATAL HEREDITARY TOTAL 
POPULATIO~ CANCERb CANCER EFFECTS (SEVERE)d DETRIMENT 

Adult Workers 0.0004c 0.00008 0.00008 0.00056 

Whole Population 0.0005c 0.0001 0.00013 0.00073 

a The distinction between the worker risk and the general public risk is attributable to the fact that sensitivities vary with age, 
general health, and other factors that contribute more to the general population than to the worker population. 

b When applied to an individual, units are lifetime probability of excess cancer fatalities per rem of radiation dose. When applied to 
a population of individuals, units are excess numbers of fatal cancers per person-rem of radiation dose. 

c This is the source of the 4 x 10-4 worker and 5 x 10"4 public risk factors used in this SWEIS. 
d Heritable genetic effects as used here apply to populations, not individuals. For the other columns, the units would change 

accordingly, in terms of number of effects per unit dose. 
Source: ICRP 1991 
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impacts from an activity or accident form an 
envelope around the situation, and that actual 
consequences could be less, but probably would 
not be worse. 

When considering the risks from exposure to 
ionizing radiation, it is important to remember 
that we are always being exposed to the 
radiation in the environment around us. Natural 
background radiation is the collective term for 
all of the sources that occur naturally, such as 
cosmic radiation and naturally occurring 
radioactive materials, such as potassium, 
uranium, thorium, radium, and others. These 
sources contribute an average of 0.3 rem per 
year to each individual. Manufactured radiation 
sources contribute another 0.06 rem per year on 
the average, with the majority coming from 
medical procedures. Fallout from the 
atmospheric testing of nuclear weapons 
currently contributes less than 0.001 rem per 
year to our doses (NCRP 1987). 

D.1.1.3 About Radioactive Material 
Within the Body 

Typically, radioactive material that is released 
into the environment is in the form of very fine 
particulates, gases, or liquids. That is usually 
because these forms are the hardest to contain in 
a facility. This material is easily carried into and 
spread around the air, soil, and water. As these 
materials move through the environment, it is 
possible for them to be taken into the body, 
through breathing, eating, or drinking. During 
normal operations of a facility, every effort is 
made to minimize these releases to levels well 
below natural background. During accidents, it 
is possible that higher levels may be released; 
but, the facilities are designed and operated to 
control these releases as much as possible. 

Radioactive material normally enters the body 
through one of three mechanisms. When the 
material is in the air, it is inhaled into the lungs, 
where a fraction will be trapped, depending 
upon the size of the particles. When it is 
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ingested by eating or drinking, or by clearing of 
the respiratory tract, it passes through the 
stomach and into the gastrointestinal tract. 
Under the right conditions, it can also be 
absorbed through the skin or enter through open 
wounds. 

Once in the body, the fate of the mRterial is 
determined by its chemical behavior. Some 
material will be dissolved into bodily fluids and 
transferred into various organs of the body. 
Remaining material may either be retained at its 
point of entry, such as in the lungs, or pass 
through the body rapidly, as in the 
gastrointestinal tract. The effect of material in 
the body is characterized by the type of radiation 
it delivers and the organs in which it tends to 
collect. The rate at which the material is 
removed from the body is represented by a value 
called effective biological half-life (the time it 
takes for the activity in the body to be reduced 
to one-half as a consequence of radioactive 
decay and biological turnover of the 
radionuclide). 

When radioactive material 1s m the body, it 
irradiates the living tissue around it. Some 
radiation types, like beta and alpha particles, are 
much more effective at causing changes when 
inside the body than when outside. This is 
because these types of radiation cannot 
effectively penetrate the dead layer of the skin 
from an external source. As mentioned above, 
the radiation dose from material inside the body 
is called the CEDE. Remember that the dose 
from an external source stops when you walk 
away or are shielded from it. But you cannot 
walk away from an internal source. Therefore, 
the CEDE is designed to determine the risk 
commitment from the intake. It is the dose that 
will be received over the next 50 years from the 
material in the body. Because of the 
assumptions that doses are cumulative and their 
effects are not repaired, this means that the 
lifetime risk from an internal source in rem 
CEDE can be directly compared to the risk from 
an external source in rem DDE. 



D.1.1.4 About the Material of 
Interest at LANL 

LANL has a large involvement in nuclear 
science and applications. Therefore, there are 
many types of radioactive material and radiation 
sources in use. However, many of the uses 
require only very small amounts of material. 
Note that all radioactive materials are 
considered in this SWEIS; but, there are three 
types that tend to dominate the human health 
effects and DOE accident scenarios. This is due 
to either their particular radioactive and 
biological characteristics, the quantities of 
material being used, or the potential for 
dispersion in an accident. These materials are 
plutonium, uranium, and tritium. 

Plutonium is a man-made element that has 
several applications in weapons, nuclear 
reactors, and space exploration. There are 
several types of plutonium atoms, called 
isotopes, which are distinguished by the 
different numbers of neutrons in their nucleus. 
(Note that isotopes of a particular atom all 
behave the same chemically.) In most cases, the 
isotopes of plutonium of interest here decay by 
alpha particle emission with radioactive half
lives ranging from tens to thousands of years. 
There is nothing unique about plutonium as a 
health risk compared to other radioactive 
materials. It is only that once incorporated into 
the body, it tends to stay for a very long time and 
deposits a lot oflocalized energy due to its alpha 
particles. 

Uranium is a naturally occurring radioactive 
element. The discovery that an atom of uranium 
could be fissioned with neutrons was the 
starting point of the Nuclear Age. Uranium-235 
is one of several fissile materials that fission 
with the release of energy. 

Various applications require the use of different 
isotopes of uranium. Because isotopes cannot 
be chemically separated, processes have been 
developed to enrich uranium to various isotopic 
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ratios. Enriched uranium is uranium that is 
enhanced in the isotope uranium-235 above its 
natural ratio of 0.72 percent. Highly enriched 
uranium (HEU) is where the uranium-235 
content is 20 percent or greater. Depleted 
uranium (DU) is where the content ofuranium-
23 5 is below its natural value. Obviously, 
natural uranium is where the material is in its 
natural isotopic ratios. 

Most uranium isotopes of interest here have 
very long half-lives and are alpha emitters. 
Their half-lives are much longer than the 
plutonium isotopes, and as a result uranium is 
generally of lower radiological concern than 
plutonium. However, its actual radiological 
concern varies with its enrichment. As a heavy 
metal, uranium also can be chemically toxic to 
the kidneys. Depending upon the enrichment 
and chemical form, either chemical or 
radiological considerations will dominate. 

Tritium is a radioactive isotope of hydrogen. It 
is generated at low levels in the environment by 
interactions of cosmic radiation with the upper 
atmosphere, but for practical applications it is 
normally produced in a nuclear reactor. Tritium 
has a half-life of around 12 years and decays by 
emitting a low energy beta particle. Because 
tritium is an isotope of hydrogen, it can be 
incorporated into the water molecule, forming 
tritiated water. In the environment, tritium is 
most often found either in its elementary form as 
a gas, or as water. Tritiated water is a significant 
concern to the human body because the body is 
composed mostly of water. This actually is a 
mixed blessing. Tritiated water will easily and 
rapidly enter the body and irradiate it rather 
uniformly; however, it also is removed from the 
body rather quickly, being easily displaced with 
regular water and with a biological half-life of 
about 12 days under normal conditions. 
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D.1.1.5 How DOE Regulates 
Radiation and Radioactive 
Material 

Radiation doses to workers and the public and 
the release of radioactive materials are regulated 
by DOE for its contractor facilities. Under the 
conditions of the Atomic Energy Act (as 
amended by the Price-Anderson Amendments 
Act of 1988}, DOE is authorized to establish 
federal rules controlling radiological activities 
at DOE sites. The act also authorizes DOE to 
impose civil and criminal penalties for 
violations of these requirements. Some 
activities are also regulated through a DOE 
Directives System that uses contractual means 
to regulate the contractor activities. 

Occupational radiation protection is regulated 
by the Occupational Radiation Protection Rule . ' 
Title 10 of the Code ofFederal Regulations, Part 
835 (10 CFR 835). Environmental radiation 
protection is currently regulated contractually 
with DOE Order 5400.5, which is in the process 
of being converted to a rule. There is a process 
by which these regulations are developed. The 
EPA, working with other agencies such as DOE 
and the NRC, develops a federal guidance 
document that is signed by the President 
(52 Federal Register [FR] 2822-2834). This 
document is based upon the recommendations 
of the National Council on Radiation Protection 
and Measurements (NCRP), and considers 
recommendations of international expert groups 
such as the ICRP. This federal guidance then 
becomes the basis for all federal regulations for 
radiation protection, including DOE's and also 
U.S. Nuclear Regulatory Commission (NRC) 
rules. This process ensures a common 

' scientifically based approach to all radiation 
protection in the U.S. 
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D.1.1.6 About Chemicals and 
Human Health 

The characteristics and consequences of 
exposures to chemicals are quite different from 
those of exposure to ionizing radiation. 
Table D.l.l-1 summarizes the differences. 

For noncarcinogens, there are threshold 
concentrations that must be exceeded for 
observable adverse effects to happen; whereas, 
for ionizing radiation it is assumed that the 
integrated (accumulated) exposure determines 
the likelihood of observable effects. 

The threshold values for effects from toxic 
chemicals vary somewhat among individuals, 
but values can be determined that represent 
most of the more vulnerable people among the 
general population. The several different 
effects from a chemical each have different 
thresholds. For instance, there may be different 
concentrations that produce odor, irritation, 
effects that last only a short time, permanent 
effects, and death. Older and ill people, and 
those with a particular sensitivity such as 
respiratory problems, are more vulnerable and 
will have lower thresholds for effects. 

Using human inhalation of chlorine in 
illustration, 0.2 to 0.4 parts per million (parts of 
chlorine per million parts of air) is the odor 
threshold; 1 to 3 parts per million for periods 
less than an hour produce burning eyes, scratchy 
or irritated throat, and headache; 15 parts per 
million is the lowest concentration observed to 
cause respiratory distress; no deaths were 
observed in any animals exposed to 50 parts per 
million for 30 minutes; and 210 parts per 
million has been estimated to be the 30-minute 
LC50 for humans, although 50 parts per million 
might cause death in some vulnerable 
individuals. (The 30-minute LC50 is defined as 
the concentration that produces 50 percent 
fatalities among individuals exposed for 
30 minutes.) 



The ability to resist a potential effect and to 
recover from that effect clearly depends upon a 
person's health and age. For the population of 
workers, presumed to have few individuals who 
are especially vulnerable, regulatory agencies 
set permissible exposure limits and average 
concentrations for the 8-hour and 10-hour work 
day. Lower values than these would be 
appropriate to public exposures; whereas, 
higher values are deemed acceptable for 
military personnel under military exigencies. 

Again using inhalation of chlorine gas in 
illustration, the OSHA permissible exposure 
limit is a time-weighted average (TWA) over 
the 8-hour work day of 0.5 parts per million 1. 

There also is an OSHA short-term exposure 
limit of a 1-part-per-million IS-minute TWA 
that should not be exceeded at any time during 
the work day. The immediately dangerous to 
life and health (IDLH) value is 30 parts per 
million; this is the concentration from which a 
worker could escape within 30 minutes without 
a respirator and without escape-impairing or 
irreversible effects. 

This SWEIS analysis uses the TWA as a 
convenient measure for screening the chemical 
inventory at LANL, and then uses Emergency 
Response Planning Guidelines (ERPGs) or their 
surrogate Temporary Emergency Exposure 
Limits (TEELs) for bounding the consequences 
to persons exposed to a release to the 
atmosphere. ERPGs are provided by the 
American Industrial Hygiene Association 
(AIHA) for planning for emergencies, rather 
than for determining consequences. ERPG-1, 
ERPG-2, and ERPG-3 are defined and 
described in detail in appendix G, Accident 
Analysis. They are intended to provide 
protection for most members of the public, and 
so their exposure time (up to one hour) and their 
concentrations are directly related to effects (no 
safety factor often was applied). 

1. The definition of the TWA is the sum of all the 
instantaneous air concentrations over the 8 hours, 
averaged by dividing by the 8 hours. 
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Again using chlorine in illustration, the 
ERPG-2 is 3 parts per million, the 
concentration at which nearly all individuals 
could be exposed without irreversible or other 
serious health effects or impairment of ability to 
take protective actions. The ERPG-3 is 20 parts 
per million, below which nearly all individuals 
could be exposed without life-threatening 
effects. 

Only for some chemicals and only for a limited 
extent, effects are directly related to the product 
of the concentration and length of exposure 
("Haber's Law"). Chlorine is not such a 
chemical. When attempting to apply an 
existing guideline to a different exposure period 
than for which the guideline applies, 
toxicologists must be consulted, and they will 
consider actual effects data. 

D.1.1.7 How Toxic Chemicals Affect 
the Body 

Some toxic chemicals can have direct effects 
upon the eyes and the skin through contact and 
can enter the body by absorption through the 
skin. These are considered in the derivation of 
guides and limits for airborne concentration. 
Toxic chemicals also can enter the body via 
ingestion (eating and drinking). All the LANL 
accidents considered in the SWEIS that pose 
significant risk to the public produce their 
exposure through airborne releases, and so 
airborne concentrations guides and limits are 
used in the screening and consequence analyses. 

Mter intake, the chemical may follow primarily 
one or more routes within the body, involving 
the respiratory system and digestive system, the 
blood circulatory system, and the urinary tract. 
The route and residence time before excretion 
is strongly determined by the chemical's 
solubility, and if particulate, by its particle size. 
The chemical may be metabolized, usually in 
the liver, into other chemicals that are either 
more or less toxic. For carcinogens, the 
principal target organs (i.e., where the effects 
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primarily occur) are the respiratory tract, 
urinary bladder, and to a lesser extent the bone 
marrow, gastrointestinal tract, and liver. 

D.1.1.8 About Chemical 
Carcinogens 

Some chemicals are regulated as carcinogens 
because they or their metabolites may cause 
cancer. There are limited data on chemical 
carcinogens for humans, and there are problems 
with applying the results of animal studies to 
humans. Therefore, these chemicals are 
classified as known human carcinogens, 
potential or suspected carcinogens, and 
chemicals that cause cancer in animals. 
Exposure to chemical carcinogens is treated in 
the same manner as cumulative exposure to 
ionizing radiation; that is, exposures are 
assumed to be additive in producing cancer. 

Some chemicals are carcinogenic at 
concentrations that do not produce observable 
effects from acute (short-term) exposures. For 
these, the airborne exposure limits and 
guidelines are based on their carcinogenicity. 
Some chemicals may produce an irreversible 
change to cells (tumor initiation), which then 
may be submitted to chemicals that are 
promoters of cancer. Such promoters must be 
given repeatedly to be effective. For this reason, 
chemical carcinogens are regarded as additive 
to one another, and individual chemicals are 
regulated at 1/100 of the exposure level 
regarded as hazardous, perhaps to account for 
the conservative possibility of having 100 such 
chemicals in one's environment. 

The carcinogenic effects of certain chemicals 
are similar to those of ionizing radiation and 
have been noted in virtually every organ, 
depending on the chemical, the species, and 
conditions of exposure. The cancers induced by 
chemicals and by ionizing radiation cannot be 
distinguished from cancers induced by other 
causes. Therefore, the effects of chemicals and 
ionizing radiation are inferred only on a 
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statistical basis, and must inferred from 
exposures at higher doses and dose rates. The 
choice of model has a large influence on the 
estimated excess cancer risk. The extrapolation 
is made by assuming an uncertain and 
controversial no-threshold, linear mathematical 
relationship between dose and resultant effects. 
This model is usually thought likely to 
overestimate the risk at low doses, and so is 
often said to estimate the "upper limit" of risk 
(NCRP 1989). 

Chemicals vary widely in their capacity to 
induce cancer. There are even fewer data on the 
carcinogenic effects for chemicals than for 
radiation. With most chemicals, assessment of 
risks for humans must be based on extrapolation 
from laboratory animals or other experimental 
systems. Hence, the risk assessment for 
chemicals has even more uncertainty than risk 
assessment for ionizing radiation (NCRP 1989). 
Ultimately, the desired certainty in risk 
assessment at low-level exposures to chemicals 
and radiation will require better understanding 
of their effects at all stages of carcinogenesis. 

The EPA, in setting standards for compliance 
with the Clean Air Act, is required by judicial 
decision and the Clean Air Act to determine a 
"safe" level with an "ample margin of safety to 
protect public health" without consideration as 
to cost or technology feasibility (Bork 1987). 
After that level is determined, costs and 
feasibility can be considered in setting the 
standard. Although this decision applied 
specifically to vinyl chloride and the Clean Air 
Act, it aids in understanding the EPA challenge 
faced in determining what is "safe," "adequate," 
or "acceptable" when setting standards for 
protection ofworkers, public, and environment. 
In the attempt to provide an objective context 
for evaluating the risks posed by LANL 
operations, the SWEIS authors have searched 
for authoritative statement on acceptable risk 
levels. A few such statements and inferences 
can be found in ICRP, NCRP, EPA, and OSHA 
documents. 



EPA regulations provide goals for 
environmental remediation (cleanup). The EPA 
goals "for acceptable exposure levels to known 
or suspected carcinogens are generally 
concentration levels that represent an excess 
upper bound lifetime cancer risk between 1 o-4 
and 1 o-6. The 1 o-6 risk level shall be used as the 
point of departure for determining remediation 
goals" when existing and relevant requirements 
are not available or sufficiently protective 
because there are multiple contaminants or 
pathways. When the combined risk from 
multiple contaminants exceed 1 o-4, then factors 
such as detection limits and uncertainties may 
be considered in determining the cleanup level 
to be attained (40 CFR 300.430). Note that this 
is the lifetime risk to an undetermined public 
population group. 

OSHA (OSHA 1997) expressed that its 
proposed worker permissible exposure limit for 
methylene chloride of 25 parts per million 
(average for 8 hours per day) would entail an 
employment lifetime riskof3.62 x 10-3, and that 
this was "clearly well above any plausible upper 
boundary of the significant risk range defined 
by the Supreme Court and used by OSHA in its 
prior rulemaking." OSHA noted that typical 
lifetime occupational risk for all manufacturing 
industries is 1.98 X 10-3, and that the risk in 
occupations of relatively low risk, like retail 
trade, is 8.2 x 10-4. Note that worker risk is 
generally accepted at a higher level than public 
dose because it is an accepted risk of 
employment. This is compatible with the EPA 
upper bound lifetime public cancer risk of 
between 10-4 and 10-6 . 

D.1.1.9 Radionuclides and 
Chemicals of Interest at 
LANL 

Radionuclides of interest at LANL are 
discussed with their respective emission 
facilities in appendix B, section B.l. Chemicals 
of interest are presented in appendix B, section 
B.2. LANL has used, uses, and will use a wide 
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variety of chemicals because of its research 
mission. LANL has a chemical database that 
tracks the quantity and location of chemicals on 
site. About 51 of the chemicals tracked in the 
database are carcinogenic. A large number of 
the chemicals tracked in the database are toxic; 
that is, they are able to produce harm to humans. 
The analysis of the consequences to the public 
from chemical emtsswns under normal 
operations of LANL is provided in chapter 5, 
sections 5.2.4 and 5.2.6. Methodology is 
provided in section 5.1.4 and 5.1.6. Those of 
risk to the public, should they be accidentally 
released to the atmosphere, were determined by 
screening the entire database. Details on the 
accidental release screening and its results are 
presented in appendix G, Accident Analysis. 

D.1.2 Supplemental Information on 
Public Health: U.S., New 
Mexico, and the Local LANL 
Community 

The information presented below is 
supplemental to the information presented in 
chapter 4, section 4.6. It is presented to provide 
the context of the human health analysis 
provided in chapter 5, which estimates potential 
consequence to public health. 

The population of Los Alamos County has 
grown primarily by immigration. The average 
annual fertility rate has remained at 
approximately 48/1,000 women across all races 
(DOC 1990 and Athas and Key 1993), which 
would produce annual growth of only 
2.4 percent if there were no deaths. However, 
the growth rate has been approximately 25 
percent between 1950 and 1960, more than 16 
percent between 1960 and 1970 as well as 
between 1970 and 1980, and approximately 
3 percent between 1980 and 1990. 

Several studies have been conducted m the 
community due to concerns expressed within 
the community concerning the rates of some 
cancers. While these are summarized in section 
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4.6 of the SWEIS, additional information is 
presented here in order to meet the request of 
many during the scoping meetings for 
presentation of these results in the SWEIS. 

These studies are largely descriptive; that is, 
they use statistical analyses to identify patterns 
of disease or death in a community. The thyroid 
cancer study (Athas 1996) reported below is a 
mixture of descriptive and analytical 
approaches (based on case studies and 
observational analyses). All epidemiological 
studies are subject to limitations in attempting to 
determine cause and effect relationships. Some 
ofthese limitations are: 

• Small population sizes in the community to 
be studied 

• Relatively few total numbers of cases of the 
specific disease or cancer to be studied 

• High mobility in the population to be 
studied (if a large portion ofthe community 
has been in the community for shorter 
periods oftime than that necessary to detect 
chronic disease, results are inconclusive) 

• Disease etiology-one may have received 
the causative exposure decades before its 
diagnosis; households in the U.S. move on 
average every 3 years; in Los Alamos 
County in 1980, 45 percent of residents had 
been in the same home for 5 years; earlier 
census data showed lesser periods oftime 
in the same residence 

• Comparability-for instance, the makeup 
ofLos Alamos County is quite dissimilar 
from its surrounding counties in ethnic 
distribution and in socioeconomic and 
occupational conditions 

• Natural variability in disease incidence 
within the human population from any and 
all sources 

• Increased technology efficiency used in 
disease detection, therefore, causing 
apparent increases in rates of incidence of 
the better-detected disease 

• More than one causal agent suspected or 
known to cause the disease being studied, 
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including lifestyle choices such as smoking 
and dietary patterns 
Disease cause from multiple sources in the 
same community 
Methodology limitations such as multiple 
comparison across differing time periods, 
across studies made for different purposes, 
consideration of all combinations across the 
study time frame, etc. 

D.1.2.1 Public Health: United 
States 

Heart disease remains the leading cause of death 
in the U.S. (Table D.l.2.1-1). There has been a 
significant decrease in mortality in the U.S. 
attributable to heart disease and cerebrovascular 
disease over the last 20 years. Cancer remains 
the second leading cause of death. 

Table D.l.2.1-2 identifies the lifetime risk of 
dying from cancer for men and women by 
cancer type. Over all cancer types, the lifetime 
risk of dying from cancer is approximately 
24 percent for men and 21 percent for women. 

TABLE D.1.2.1-l.-Leading Causes of Death 
in U.S.: Percent of All Causes of Death 

(1973 Versus 1993) 

PERCENT PERCENT 

CAUSE OF DEATH 
OF ALL OF ALL 
CAUSES CAUSES 

(1973) (1993) 

Heart Disease 38.4 32.8 

Cerebrovascular 10.9 6.6 

Cancer 17.1 23.4 

Pneumonia and 3.2 3.7 
Influenza 

Chronic Lung Disease 1.5 1.2 

Accidents 5.9 4.0 

All Other Causes 22.5 28.4 

Source: Ries et a!. 1996 
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TABLE D.1.2.1-2.-Lifetime Risk (Expressed as Percent) of Dying from Cancer: SEER0 Areas 
(1973 Through 1993), All Races 

TYPE OF CANCER MEN 

All Types 23.77 

Oral and Pharynx 0.45 

Esophagus 0.65 

Stomach 0.81 

Colon and Rectum 2.54 

Liver and Bile Duct 0.52 

Pancreas 1.11 

Larynx 0.25 

Lung and Bronchus 7.11 

Melanomas of Skin 0.31 

Breast 0.03 

Cervix Uteri -

Corpus and Uterus -

Ovary -

Prostate 3.62 

Testis 0.02 

Urinary Bladder 0.69 

Kidney and Renal Pelvis 0.49 

Brain and Other Nervous 0.51 

Thyroid 0.04 

Hodgkin's Disease 0.06 

Non-Hodgkin's Lymphoma 0.90 

Multiple Myeloma 0.47 

Leukemias 0.93 

a SEER is the NIH/NCI Surveillance, Epidemiology, and End Results Program. 
Source: Ries et al. 1996 

WOMEN 

20.66 

0.24 

0.23 

0.53 

2.54 

0.33 

1.21 

0.07 

4.35 

0.20 

3.54 

0.27 

0.53 

1.12 

-

-

0.34 

0.33 

0.41 

0.07 

0.05 

0.85 

0.43 

0.74 
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Cancer incidence and mortality trends have 
changed over the last 20 years (Table 
D.1.2.1-3). Melanoma ofthe skin, for example, 
has increased in both incidence and mortality 
rate, as has brain and other nervous system 
cancers. Leukemia incidence and mortality 
rates have decreased. 

D.1.2.2 Comparison of Cancer 
Mortalities Between the U.S. 
and New Mexico 

A comparison of cancer mortality rates between 
the US. as a whole and New Mexico is given in 
Table D. 1.2.2-1. These comparisons were 
made for 1989 through 1993 based on the 
National Institute of Health/National Cancer 
Institute (NIHINCI) Surveillance, 
Epidemiology, and End Results (SEER) 
Program (Ries et al. 1996). For most cancers, 
differences were insignificant 

However, New Mexico had significantly higher 
mortality from thyroid cancer. (The reader is 
referred also to Athas 1996 for the local Los 

Alamos County study of thyroid cancer 
presented below.) New ~exico deaths due to 
thyroid cancers ranked 4 among the states. 
Thyroid cancers are associated with some types 
of radiological processes and research 
applications, principally those that could result 
in emitted radio-iodine. LANL has historically 
not used more than research amounts of radio
iodine. Radio-iodine emissions from LANL 
have been measured and have continually been 
very low (chapter4, section 4.4 and the tables of 
emissions estimated for key LANL facilities, in 
chapter 3, section 3.6 discuss this further). 

New Mexico had statistically lower rates of 
cancer mortalities for several cancers 
(Table D.L2.2-1) relevant to the Los Alamos 
cancer studies, specifically, brain and other 
nervous system cancers and breast cancer. 

TABLE D.1.2.1-3.-Trends in Cancer Incidence and Mortality for Selected Cancers 
(1973 Through 1993), All Races, Both Sexes 

DECREASING INCIDENCE; INCREASING INCIDENCE; INCREASING INCIDENCE; 
DECREASING MORTALITY DECREASING MORTALITY INCREASING MORTALITY 

Oral Cavity and Pharynx Ovary Total Cancers 

Stomach Testis Esophagus 

Colon and Rectum Urinary Bladder Liver and Bile Duct 

Pancreas Thyroid Lung and Bronchus 

Larynx Melanoma of Skin 

Cervix Uteri Breast 

Corpus and Uterus Prostate 

Hodgkin's Disease Kidney and Renal Pelvis 

Leukemia Brain and Other Nervous 

Non-Hodgkin's Lymphoma 

Multiple Myeloma 

Source: Ries et al. 1996 
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TABLE D.1.2.2-1.-Comparison of Cancer Mortality Rates for the United States and New Mexico 
(1989 Through 1993), All Races, Both Sexes (Rate per 100,000 Population, Age Adjusted to 1970 

U.S. Standard Population) 

TYPE OF CANCER U.S. RATE 

Breast 26.8 

Colon and Rectum 18.4 

Esophagus 3.5 

Hodgkin's Disease 0.6 

Larynx 1.4 

Leukemia 6.4 

Liver and Bile Duct 3.0 

Lung and Bronchus 49.9 

Melanomas of Skin 2.2 

Non-Hodgkin's Lymphoma 6.4 

Brain and Nervous 4.2 

Stomach 4.6 

Testis 0.3 

Urinary Bladder 3.3 

Oral/Pharynx 2.9 

Pancreas 8.4 

Thyroid 0.3 

Prostate 26.4 

Ovary 7.8 

Kidney and Renal Pelvis 3.5 

Multiple Myeloma 3.0 

Corpus and Uterus 3.4 

Cervix Uteri 2.9 

Sources: SEER Database and Ries et al. 1996 
NSD =No significant difference 

NEW MEXICO RANKING (AMONG 
COMPARISON 
U.S.VS.NEW 

RATE STATES) 
MEXICO 

23.4 49th NM<U.S. 

14.2 5oth NM<U.S. 

2.4 49th NM<U.S. 

0.6 25th NSD 

1.2 34th NSD 

6.1 4oth NSD 

3.2 15th NSD 

35.0 49th NM<U.S. 

2.1 49th NSD 

5.6 46th NSD 

3.5 48th NM <U.S. 

5.0 12th NSD 

0.2 43rd NM<U.S. 

2.7 47th NM <U.S. 

2.6 32nd NSD 

8.1 4oth NSD 

0.4 4th NM>U.S. 

23.2 49th NM<U.S. 

6.7 47th NSD 

3.4 36th NSD 

3.0 3oth NSD 

3.0 43rd NSD 

2.7 33rd NSD 
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D.1.2.3 Cancer Incidence and 
Mortality Among Ethnic 
Groups Relevant to the 
LANLArea 

While the Native American population within 
Los Alamos County remains less than 3 percent 
(DOC 1990), the populations down gradient 
(with respect to air emissions and water flow) in 
the adjacent Santa Fe County Area are 
dominantly Native American (San lldefonso 
Pueblo). 

Table 0.1.2.3-1 summarizes the findings 
regarding the top five cancers (both incidence 
and mortality) among nonhispanic whites 
(U.S.), Hispanic whites (U.S.), and Native 
Americans (New Mexico). The Native 
American cancer incidence and cancer mortality 
rates are lower than either of the other examined 
populations for both men and women. This is 
the case for all cancer types, not just the top five 
cancers with respect to incidence and mortality 
rate. 

Among men, lung and prostate cancer dominate 
incidence and mortality. Among women, breast 
and lung cancer dominate cancer incidence and 
mortality. A fairly rare cancer, gall bladder, is 
the leading cause of cancer mortality among 
New Mexican Native American women. 
However, because there were so few cases, and 
the uncertainty level thus associated with the 
observation is so high, it is inappropriate to 
draw conclusions even regarding gall bladder 
cancer incidence in this population of women. 

D.1.2.4 

Objectives 

Supplemental Information 
on Recent Studies of Los 
Alamos County Cancer 

The primary objective of the study was to 
review Los Alamos County incidence rates for 
brain and nervous system cancer and other 
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major cancers during the 21-year time period 
1970 to 1990 (Athas and Key 1993). Secondary 
objectives were to review mortality rate data for 
select cancers of concern and to review Los 
Alamos County mortality data relating to 
benign brain and nervous system tumors. 

Specific aims developed for incidence study 
were as follows: 

• To calculate age-adjusted cancer incidence 
rates for Los Alamos County and a New 
Mexico state reference population using 
data of the New Mexico Tumor Registry 
(NMTR) 

• To compare Los Alamos County cancer 
incidence rates to (1) incidence rates 
calculated for a New Mexico state reference 
population, and (2) national rates obtained 
from the SEER Program of the National 
Cancer Institute 

• To determine if any of the Los Alamos 
County cancer incidence rates were 
elevated in comparison to rates observed in 
the reference population 

The study protocol specified that statistical tests 
would be used to determine whether any of the 
Los Alamos County rates were elevated in 
comparison to the reference populations. Early 
in the course of the study, however, it became 
apparent that the small number of cases for 
virtually all of the Los Alamos County cancers 
reviewed would make the finding of statistical 
significance unlikely for small to modest 
elevations in a rate. Consequently, the analysis 
of the Los Alamos County incidence data was 
expanded to include not only statistical 
considerations but other types of information 
such as temporal patterns of cancer occurrence, 
prevalence of established risk factors, case 
characteristics, and tumor cell types. Cancers of 
concern were: oral cavity and pharynx, 
digestive system, respiratory system, melanoma 
of the skin, female breast, female genital 
system, urinary system, male genital system, 
lymphoreticular system, childhood cancers 
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TABLE D.1.2.3-l.-The Five Most Frequently Diagnosed Cancer and the Five Most Common Types of Cancer Death 
(1988 Through 1992) Among White Non-Hispanics (all U.S.), White Hispanics (all U.S.), Native Americans (New Mexico) 

---- --- ------------ --

CANCER INCIDENCE8 CANCER MORTALITya 

POPULATION GROUP CANCER TYPE (RATES/100,000 POPULATION, AGE ADJUSTED TO 1970 U.S. STANDARD) 

MEN WOMEN MEN WOMEN 

White, Non-Hispanic Prostate (137.9) Breast(ll5.7) Lung (74.2) Lung (32.9) 

Lung (79.0) Lung (43.7) Prostate (24.4) Breast (27.7) 

Colon/Rectum (57.6) Colon/Rectum (39.2) Colon/Rectum (23.4) Colon/Rectum (15.6) 

Bladder (33.1) Corpus Uteri (23.0) Pancreas (9.8) Ovary (8.2) 

Non-Hodgkin 's Lymphoma (19.1) Ovary (16.2) Leukemia (8.6) Pancreas (7.0) 

White, Hispanic Prostate (92.8) Breast (73.5) Lung (33.6) Breast (15.7) 

Lung (44.0) Colon/Rectum (25.9) Prostate (15.9) Lung (11.2) 

Colon/Rectum (40.2) Lung (20.4) Colon/Rectum (13.4) Colon/Rectum (8.6) 

Bladder (16.7) Cervix (17.1) Stomach (8.8) Pancreas (5.4) 

Stomach (16.2) Corpus Uteri (14.5) Pancreas (7.4) Ovary (5.1) 

Native American, NM Prostate (52.5) Breast (31.6) Prostate (16.2) Gallbladder (8. 9)b 

Colon/Rectum (18.6) Ovary (17.5) Stomach (11.2)b Breast (8. 7)b 

Kidney (15.6) Colon/Rectum (15.3) Liver (11.2)b Cervix (8.0)b 

Lung (14.4) Gallbladder (13.2) Lung (10.4)b Pancreas (7.4)b 

Liver (13.l)b Corpus Uteri (10.7) Colon/rectum (8.5)b Ovary (7.3)b 

3 NIH/NCI SEER Program statistics from several regions around the U.S. 
b Statistics calculated with extremely high uncertainty because they are based on fewer than 25 cases. Other rates (not footnoted) were calculated from larger total numbers of cases 

and, therefore, have less uncertainty associated with them. 
Source: Miller et al. 1996 
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(ages 0 to 19 years) thyroid, and brain and 
nervous system cancers. 

Following a review of tabulated incidence rate 
data for 23 major cancers, nine were selected for 
additional review and evaluation: liver and 
intrahepatic bile duct cancer, non-Hodgkin' s 
lymphoma, leukemia, melanoma of skin, 
ovarian cancer, breast cancer, childhood 
cancers, thyroid cancer, and brain and nervous 
system cancer. The majority of these cancers 
were chosen on the basis of incidence rates, 
which were higher in Los Alamos County in 
comparison to the reference populations. 
Childhood cancer was chose for further review 
based on mortality rate data showing an 
apparent excess of childhood cancer deaths in 
Los Alamos County. Leukemia and liver cancer 
where chosen as cancers of concern specifically 
to examine tumor cell types. Cancers not 
chosen for further review included major sites in 
the respiratory, digestive, and urinary systems. 

Incidence Data: Data Sources 

Information regarding newly diagnosed cancers 
among Los Alamos County residents and New 
Mexico non-Hispanic Whites was compiled 
from records collected since 1969 by the NMTR 
at the University ofNew Mexico Cancer Center. 
Cancer is a reportable disease in New Mexico 
by regulation of the New Mexico Department of 
Health (NMDOH). Since the late 1960's, 
NMTR has been the repository of the 
confidential medical record abstracts and 
computerized masterfile for cancer in New 
Mexico. NMTR has been a part of the SEER 
Program since that program began in 1973. 

Cancer Incidence Findings (1970 to 1990) 

All Cancers. Figure 0.1.2.4-1 shows that the 
Los Alamos County incidence rates for "all 
cancers" fluctuated considerably; but the rates 
generally were comparable to or lower than 
rates observed in the state and national reference 
populations. 
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Liver and Intra-Hepatic Duct Cancer. Seven 
cases of primary liver and intra-hepatic bile duct 
cancer occurred in Los Alamos County. Four of 
the seven cases (57 percent) were diagnosed 
between 1981 and 1982. Los Alamos County 
incidence rates were highly variable as a result 
of the small number of cases and the clustered 
temporal distribution of cases. No cases were 
reported up until the early 1980's, at which time 
the four cases diagnosed in 1981 to 1982 caused 
a marked elevation in the Los Alamos County 
rates in comparison to the state and national 
reference rates (Figure 0.1.2.4-2). Los Alamos 
County rates subsequently diminished to a level 
consistent with the reference rates. 

Non-Hodgkin's Lymphoma. Los Alamos 
County consistently experienced a small to 
modest elevation in incidence compared to the 
reference populations (Figure 0.1.2.4-3). The 
magnitude of the elevated Los Alamos County 
incidence varied widely up to a two-fold higher 
than expected level. None of the Los Alamos 
County lower confidence limits excluded the 
reference rates. Incidence in the Los Alamos 
County non-Hispanic White population was 
consistently higher than that observed in the 
total county population. All Los Alamos 
County rates were based on 14 or fewer cases. 
For the most recent five-year time period (1986 
to 1990), the rate for non-Hispanic Whites in 
Los Alamos County was 57 percent greater than 
the state reference rate. 

Leukemia. The incidence of leukemia in Los 
Alamos County generally was the same or lower 
than that observed in the reference populations 
(Figure 0.1.2.4.-4). Wide fluctuations in the 
Los Alamos County rates occurred as a result of 
low case numbers. All Los Alamos County 
rates were based on nine or fewer cases. For the 
most recent 5-year time period (1986 to 1990), 
the Los Alamos County rate equalled the state 
reference rate. 

Melanoma. The incidence of melanoma 
consistently was around 50 percent higher in 
New Mexico non-Hispanic Whites compared 
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with SEER Whites. Melanoma incidence 
steadily increased in both reference populations. 
Incidence rates in Los Alamos County were 
higher than the state reference rates over most of 
the 21-year study time period 
(Figure 0.1.2.4-5). Early time periods were 
characterized by a small elevation in the Los 
Alamos County incidence; whereas, a more 
pronounced excess of melanoma in Los Alamos 
County began to appear in the mid 1980's. 
Beginning with the 1982 to 1986 period, and for 
all subsequent periods, the lower confidence 
limit of the Los Alamos County rate excluded 
the state reference rates. During these later 
periods, the incidence of melanoma in Los 
Alamos County increased roughly two-fold 
over that observed statewide. 

Ovarian. Los Alamos County rates steadily 
rose by three-fold during 1970 to 1990, while 
both the sate and national reference rates 
remained essentially constant 
(Figure 0.1.2.4-6). Initially lower than the 
reference rates, Los Alamos County incidence 
climbed to a statistically significant three-fold 
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excess level during the 1982 to 1986 period. 
Half of all the Los Alamos County cases (15 out 
of30) were diagnosed during these 5 years. Los 
Alamos County ovarian cancer incidence was 
two-fold higher than that observed in the state 
during the most recent 5-year period (1986 to 
1990). 

Breast. Breast cancer incidence in Los Alamos 
County women varied little over time; whereas, 
both reference populations displayed increasing 
incidence over time (Figure 0.1.2.4-7). Los 
Alamos County incidence rates were I 0 percent 
to 50 percent higher than the state and national 
reference rates over the entire study period. The 
lower confidence limits for the Los Alamos 
County rates consistently were near the 
reference rates, but excluded the reference rates 
in only several instances. 

Childhood Cancers. Los Alamos County 
childhood cancer rates fluctuated around the 
more stable state and national reference 
population rates (Figure 0.1.2.4-8). Following 
an initial two-fold elevation during the earliest 
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FIGURE D.1.2.4-5.-5-Year Average Annual Incidence of Melanoma of Skin, 
Los Alamos County, New Mexico NHW, SEER Whites, 1970 to 1990. 
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period (1970 to 1972), subsequent periods were 
characterized by incidence rates that were 
slightly higher than or lower than the reference 
incidence rates. Two childhood brain cancer 
cases not in the original childhood cancer data 
set were discovered through a supplemental 
review of childhood cancer mortality statistics. 
The two additional cases, diagnosed in 1978 and 
1980, would raise the original 1978 to 1982 Los 
Alamos County rate (13.7 per 100,000) by about 
50 percent to 20.3 cases per 100,000. For the 
latest period (1988 to 1990), the incidence of 
childhood cancers in Los Alamos County was 
roughly 50 percent lower than that seen in the 
state reference population; however, the Los 
Alamos County rate was based on only one 
case. 

Thyroid. The incidence of thyroid cancer in 
Los Alamos County prior to the mid 1980's was 
roughly stationary and less than two-fold higher 
than that seen in the reference populations 
(Figure D.1.2.4-9). Los Alamos County 
incidence rates began to rise during the mid 

1980's and continued to climb up until the latest 
time interval (1986 to 1990). The incidence of 
thyroid cancer in Los Alamos County during 
1986 to 1990 was nearly four- fold higher than 
that observed in the state reference population. 
The near four-fold elevation for Los Alamos 
County was statically significant. Roughly half 
(17 out of 37) of all thyroid cancer cases that 
occurred in Los Alamos County between 1970 
and 1990 were diagnosed during the 1986 to 
1990 interval. 

Brain and Nervous System. The incidence of 
brain cancer in Los Alamos County increased 
over time (Figure D.1.2.4-10). Los Alamos 
County incidence rates were lower than or 
comparable to the reference rates up until the 
mid 1980's. Increases in Los Alamos County 
brain cancer incidence became apparent during 
the mid to late 1980's. Los Alamos County 
incidence rates (all races) during this period 
were 60 to 80 percent higher than rates for the 
state and national reference populations. 
Diagnosed in 1978 and 1980, two additional 
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cases raised the central portion of the incidence 
rate curve to a range more comparable with the 
reference rates, but had no effect on the rates 
observed during the period of elevated 
incidence. 

Mortality 

Mortality rates for Los Alamos County and the 
U.S. were obtained as age-adjusted average 
annual mortality rates from the National Center 
for Health Statistics (NCHS) and the National 
Cancer Institute. All rates were standardized to 
the 1970 U.S. standard population and were 
race-specific for Whites. Site-specific Los 
Alamos County mortality rates were available 
for the periods 1969 to 1972, 1973 to 1977, 
1978 to 1982, and 1983 to 1987. U.S. rates were 

Human Health 

available for the time period 1968 to 1972. For 
some cancers, both Los Alamos County and 
U.S. rates were available for the period 1968 to 
1972. The confidence intervals that accompany 
the mortality rates were calculated as described 
for the incidence rates. Table D.1.2.4-1 
summarizes the mortality rates by cancer type 
for Los Alamos County. Nationwide rates are 
also reported for comparison. 

Subcounty Cancer Incidence 

Table D.1.2.4-2 describes the cancer incidence 
for the five census tracts within Los Alamos 
County for all races, 1980 to 1990. The New 
Mexico non-Hispanic White population rates 
are provided also. 
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TABLE D.l.2.4-l.-Average Annual Age-Adjusted Mortality Rates by Cancer Type for 
Los Alamos County and U.S. Whites (1969 to 1987) 

MORTALITY RATE8 

CANCER TYPE LOCATION 
1969 TO 1972 1973 TO 1977 

Liver and Bile Los Alamos 14.6 (2)b 0 (0) 

U.S. - 2.1 

Non-Hodgkin's Los Alamos 13.5 (2) 5.8 (2) 
Lymphoma 

U.S. NAC 4.9 

Leukemia Los Alamos 1.2 (1) 11.2 (6) 

U.S. NA 6.8 

Melanoma Los Alamos 0 (0) 6.5 (3) 

U.S. 1.7 1.9 

Ovarian Los Alamos 19.7 (3) 5.7 (1) 

U.S. NA 8.6 

Breast Los Alamos 39.6 (8) 17.4 (7) 

U.S. 26.9 26.9 

Childhood Cancer Los Alamos 3.6 (1) 12.3 (4) 

U.S. 6.6 5.4 

Brain and Nervous Los Alamos 0 (0) 6.3 (4) 
System 

U.S. NA 4.0 

Thyroid Los Alamos 0 (0) 0 (0) 

U.S. NRd NR 

a Rates per 100,000 and are age-adjusted to the 1970 U.S. standard population. 
b Number of deaths given in parentheses. 
c NA =Not available 
d NR =Not reported 

D-26 

1978 TO 1982 

5.4 (3) 

2.1 

12.0 (6) 

5.2 

1.3 (1) 

6.7 

2.9 (2) 

2.2 

8.9 (3) 

8.1 

60.7 (20) 

26.6 

16.1 (5) 

4.6 

5.8 (5) 

4.1 

0 (0) 

NR 

1983 T01987 

7.1 (4) 

2.3 

2.3 (2) 

5.9 

4.5 (4) 

6.5 

1.0 (1) 

2.3 

3.8 (2) 

7.9 

29.7 (12) 

27.2 

I 0.6 (3) 

4.0 

5.8 (5) 

4.3 

0 (0) 

NR 
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TABLE D.1.2.4-2.-A verage Annual Age-Adjusted Cancer Incidence Rates for Sub-County Regions of Los Alamos County, All Races 
(19so to J99or 

~----- ---- ------ ------ ---- ---

CENSUS TRACTb CDPC 
LOS ALAMOS 

NEW 
SITE 

COUNTY 
MEXICO 

1 2 3 4 5 LOS ALAMOS WHITE ROCK NHWd 

Non- 18.9 (2) 4.5 (2) 20.4 (5) 11.1 (5) 16.7 (10) 12.6 (14) 16.7 (10) 14.3 (24) 11.0 
Hodgkin's {0.0 to 45.6} {0.0 to 11.0} {2.2 to 38.7} {1.2 to 21.0} {6.1 to 27.2} {5.8 to 19.3} {6.1 to 27.2} {8.5 to 20.1} 
Lymphoma 

Leukemia 1.9 (1) 10.3 (4) 17.5 (2) 5.5 (3) 11.8 (7) 7.1 (10) 11.8 (7) 8.5 (17) 9.5 

{0.0 to 5.7} {0.0 to 20.6} {0.0 to 42.2} {0.0 to 11.8} {2.9 to 20.7} {2.6 to 11.6} {2.9 to 20.7} {4.4 to 12.6} 

Melanoma• 33.8 (10) 22.0 (10) 35.8 (7) 13.5 (6) 21.7 (11) 23.2 (32) 21.7(11) 22.0 (43) 14.5 

I Ovary 

{12.4 to 55.2} {8.1 to 35.9} {8.7 to 62.9} {1.5 to 24.5} {8.6 to 34.8} {15.0 to 31.4} {8.6 to 34.8} {15.3 to 28.7} 

76.7 (9) 19.4 (4) 19.5 (2) 14.0 (3) 12.7 (4) 27.4 (18) 12.7 (4) 23.0 (22) 12.8 
(Female) {25.6 to 127.8} {0.0 to 38.8} {0.0 to 47.0} {0.0 to 30.2} {0.0 to 25.4} {14.5 to 40.3} {0.0 to 25.4} {13.2 to 32.8} 

Breast 145.3 (28) 120.5 (21) 159.2 (16) 85.3 (21) 116.0 (41) 119.8 (86) 116.0 (41) 119.0 (127) 92.2 
(Female) {90.4 to 200.2} {67.9 to 173.1} {79.6 to 238.9} {48.1 to 122.5} {79.8 to 152.3} {93.9 to 145.6} {79.8 to 152.3} {97.9 to 140.1} 

Childhood 21.9 (2) 6.7 (I) 0.0 (0) 24.5 (2) 16.9 (4) 14.2 (5) 16.9 (4) 15.2 (9) 14.8 
(< 20 years) {0.0 to 52.8} {0.0 to 20.2} { -} {0.0 to 59.2} {0.0 to 33.9} {1.5 to 26.9} {0.0 to 33.9} {5.1 to 25.3} 

Thyroid 16.0 (6) 3.8 (2) 5.8 (I) 8.7 (4) 9.3 (9) 9.0 (13) 9.3 (9) 9.8 (22) 4.3 

{2.9 to 29.1} {0.0 to 9.1} {0.0 to 17.5} {0.0 to 17.4} {3.1 to 15.4} {4.0 to 14.0} {3.1 to 15.4} {5.6 to 14.0} 

Brain 7.3 (2) 5.7 (3) 14.2 (3) 7.4 (2) 8.2 (7) 7.4 (10) 8.2 (7) 7.9 (17) 5.1 

{0.0 to 17.5} {0.0 to 12.4} {0.0 to 30.6} {0.0 to 18.0} {2.0 to 14.3} {2.7 to 12.1} {2.0 to 14.3} {4.1 to 11.7} 

• Rates are for residence at diagnosis for all races per 100,000, age-adjusted to U.S. 1970 standard population; number of cases in parentheses ( ); 95% confidence limits in brackets { }, truncated at zero. 
b Census Tract Designations: (I) North/Barranca Mesa; (2) North Community; (3) Western Area; (4) Eastern Area; (5) White Rock. 
c Los Alamos Census Designated Place (CDP) comprises census tracts I through 4, White Rock CDP comprises census tract 5. 
d Non-Hispanic Whites 
• Excludes two cases with unknown residence at diagnosis. 
Source: New Mexico Tmnor Registry 
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D.2 METHODS USED FOR THE 

ESTIMATION OF HUMAN 

HEALTH CONSEQUENCES OF 

CONTINUED LANL OPERATIONS 

The consequences of continued operations of 
LANL to public health and to LANL workers 
are evaluated in this SWEIS. The consequence 
analysis is based on several exposure scenarios 
that are conseiVatively defined in order to 
estimate potential maximum doses and risks 
(e.g., excess latent cancer fatality [LCF]) to the 
public and workers under normal operations in 
each of the four alternatives examined. (The 
consequences of credible and less than credible 
accidents on workers and the public are detailed 
in appendix G.) 

D.2.1 Methods Used to Evaluate 
Public Health Consequences 
from Routine Operations 

Public health consequences of continued LANL 
operations were based on several exposure 
scenarios, including exposure to external 
radiation, inhalation of airborne radioactivity 
and chemical emissions, ingestion of water and 
foodstuffs and inadvertent ingestion of 
sediments and soils, and dose received due to 
incident-free transportation to or from LANL. 
The methodology used to estimate dose to the 
public from external radiation and airborne 
radioactive and chemical emissions is given in 
appendix B. The methodology used to estimate 
dose from transportation to or from LANL is 
given in appendix F. The methods used to 
estimate dose, hazard, and cancer risk from 
radioactive and chemical intakes (inhalation and 
ingestion) are detailed below. 

The estimation of potential dose and risk used in 
the public health consequence analysis was 
directed at estimating total risk. That is, the 
risks posed by all sources, including LANL, 
other anthropogenic sources, fallout and 
regional depositions such as through rainfall, 
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and naturally occurring radionuclides and 
chemicals, were evaluated. For those 
radionuclides and chemicals shown to have risk 
probabilities greater than 1 in 1 million 
(1 x 10-6) per year, the relative contribution of 
LANL operations versus other sources of risk 
was examined. 

D.2.1.1 Methods for Evaluation/or 
External Radiation Risk and 
Inhalation Dose/Risk from 
Airborne Radio nuclides and 
Chemicals 

The exposure pathways for members of the 
public were estimated for specific exposure 
scenarios and are "hypothetical" (that is, a 
person hypothesized to be present for a portion 
of the time or all the time that is conservatively 
located rather than by using actual location, 
such as assuming that a person is resident at the 
fenceline of a facility) members of the public. 
These include ingestion exposure scenarios for 
Los Alamos County residents, non-Los Alamos 
County residents, nonresident recreational users 
of canyons, resident recreational users of 
canyons, and people who could be exposed via 
special pathways. Special pathway exposures 
are through culturally associated lifestyle 
patterns such as increased use of herbal teas 
made from local vegetation, use of locally 
collected herbal smoking materials, working 
with clays, or increased consumption of local 
foodstuffs including game species resident/ 
migrating through the LANL reservation. 

External Radiation and Airborne 
Radioactivity 

For radioactive emissions from LANL facilities 
' population consequences were estimated to a 

radial distance of 50 miles (80 kilometers). 
Both point-source and diffuse source emissions 
were included in the analysis. Using the model 
CAP-88 (EPA 1992), the direct exposures (the 
sum of external radiation and inhalation and 



ingestion of airborne emissions) were estimated 
for each of the four alternatives for continued 
operations of LANL. The maximally exposed 
individual (MEl) was determined to be near the 
Los Alamos Neutron Science Center 
(LANSCE) (appendix B). 

For individuals, the risk of excess LCFs was 
estimated for each alternative based on the 
recommendations of the International 
Commission on Radiological Protection (ICRP 
1991), which provide the conversion of 
0.0005 excess LCFs per rem of exposure 
(Table D.1.1.2-1 ). 

Toxic Chemicals 

Inhalation of airborne chemicals was evaluated 
on a TA-specific basis in the nonradiological air 
quality analysis presented in appendix B. The 
chemicals identified in this screening for public 
health consequence analysis were reviewed as 
described in section B .2.3 .1. 

First, a qualitative evaluation was made of the 
chemical's reference dose, toxicity, potential 
carcinogenicity, and chemical form(s) likely in 
the LANL area (both as released and upon 
deposition onto soils, waters, and sediments). 
Several chemicals identified in the very 
conservative nonradiological air screening 
process were eliminated from subsequent public 
health consequence analysis using these 
qualitative evaluations. 

For the remaining chemicals, quantitative 
evaluation was made based on the modeled 
predicted concentrations at the nearest location 
where a member of the public could be exposed. 
The modeling methods are described in 
appendix B, as are the results for the modeled 
chemicals at specific TAs. 

The factors used for quantitative analysis are 
those given in the EPA Exposures Factors 
Handbook (EPA 1997a). The exposure scenario 
assumed that a member of the pufilic could be 
exposed to the average and 95 percentile 

Human Health 

concentrations of the chemical at that nearest 
loccgjon to the source. Average and worst-case 
(95 percentile) uptakes were calculated as 
milligram per kilogram-day for a standard adult 
human male. 

Average and worst-case hazard indices were 
calculated (EPA 1997a): milligram per 
kilogram-day estimated per milligram per 
kilogram-day reference dose for the chemical. 
In some cases, no reference dose has been 
provided by EPA's IRIS (EPA 1997b). In 
instances where carcinogens or suspected 
carcinogens had no hazard index available, if 
unit risk factors were available, they were used 
to estimate potential risk to the MEL 

D.2.1.2 Methods for Estimation of 
Ingestion Risks from 
Radionuclides and 
Chemicals 

Concentrations of radionuclides and chemicals 
in environmental media were used in dose/risk 
analysis. The data used were those from 
LANL' s Environmental SurveillalWe Reports 
1991 to 1996 (appendix C). The 95 percentile 
upper confidence level (95 percent UCL) values 
were used in order to provide a conservative 
analysis (calculated using only measurements 
above zero or the detection threshold). 

Data from specific contaminated sites were used 
to provide insight to potential additional but 
short-term exposures that could contribute to 
dose/risk. These datasets are also provided in 
appendix C. 

Table D.2.1.2-l presents the specific exposure 
pathways evaluated for the five exposure 
scenarios: residents (both Los Alamos and non
Los Alamos County), recreational users 
(residents and nonresidents), and special 
pathways. These exposure scenarios are 
defined below. 
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TABLE D.2.1.2-1.-lngestion and Hypothetical Receptors Used to Evaluate Radiological Dose and Potential Public Health Consequence I~ 

r- --- --- -

I 

RECEPTOR8 

I OFF-SITE 
I EXPOSURE PATHWAY OFF-SITE NONRESIDENT RESIDENT SPECIAL 

I 
RESIDENT LOS 

RESIDENT NON-
RECREATIONAL RECREATIONAL PATHWAYS 

ALAMOS COUNTY 
LOS ALAMOS USERb USERb RECEPTORSC 

' COUNTY 

Produce: 
Fruit ESD ESD NA NA NA 

Vegetables ESD ESD NA NA NA 
Meat (Cattle: Free-Ranging Steer) NA ESD NA NA NA 

Milk ESD ESD NA NA NA 

I Fish NA ESD NA NA ESD 

I Honey ESD ESD NA NA NA 

Elk ESDd ESDd NA NA ESDe 

Deer ESD ESD NA NA TBD 
Pinyon Nuts NA ESD NA NA NA 
Indian Tea (Cota) NA NA NA NA ESD 

Groundwater ESD ESD NA NA NA 
Surface Water: 

Creeks NA NA ESD ESD NA 
NPDES Discharge NA NA ESD ESD NA 

Soils ESD ESD ESD ESD NA 
Sediments ESD ESD ESD ESD NA 

a Receptor is a hypothetical person who is conservatively estimated to have intake ofthe 95th upper confidence limit (UCL) concentration of a contaminant in the specific medium 
evaluated for ingestion. 

b The resident recreational user lives in Los Alamos County or a neighboring county and is in the Los Alamos canyons 24 visits per year, approximately 8 hours per visit. The 
nonresident recreational user lives outside the region of influence ofLANL but hikes into the canyons 12 visits per year, approximately 6 hours per visit. 

c Special pathways receptors are those who have traditional Native American or Hispanic lifestyles. 
d Elk muscle. 
e Elk heart and liver. 
ESD = Environmental Surveillance Data 
NA =Not applicable 

~ 

~ 
~ 



The doses/risks from ingestion pathways were 
examined as total ingestion risk, resulting from 
all contributors to the concentrations of 
radionuclides and chemicals in foodstuffs 

' 
water, and soils/sediments. The concentrations 
include naturally occurring radionuclides and 
chemicals, residual contamination from 
worldwide fallout and earlier LANL operations, 
and small quantities of contamination from 
more recent operations. Because it is difficult 
to differentiate among these sources for most 
materials, this SWEIS analysis calculates the 
total risk from all these sources. (If this analysis 
demonstrated elevated risks from a particular 
contributor, then it would be investigated to 
determine its possible sources.) 

The exposures through ingestion were 
calculated using the 95 percent upper 
confidence limit (UCL) concentrations. In 
calculating the UCL, all samples of zero or 
negative value or less than the detection limit 
were rejected. This significantly increases the 
average value and the UCL, and especially so 
when a large fraction of the samples show no 
detectable contamination. Based on the 
projected emissions and effluents under the four 
alternatives (section 3.6), there are no 
incremental differences in dose/risk from 
operations continuing at LANL for the next 10 
years. Therefore, the ingestion dose/risk 
analysis was provided only in the No Action 
Alternative. 

The consumpti?fl rates uflrd for estimating dose/ 
risks at both 50 and 95 percentile were taken 
from the EPA Exposure Factors Handbook 
(EPA 1997a, except where only available in 
1989 edition). In each dose/risk ingestion 
analysis provided, the specific data used were 
identified as well as the intake rates and any 
conversion factors. Because these differ among 
radionuclides and chemicals analyzed, they are 
only provided in the dose/risk analysis detailed 
tables (section D.3.3). 

Human Health 

Off-Site Resident 

Two different types of off-site resident were 
analyzed: one of these represents Los Alamos 
County residents; the other represents non-Los 
Alamos County residents and was located near 
the Otowi Bridge (outside Los Alamos County) 
in an agricultural area. 

Los Alamos County Off-Site Resident. 
Because there is no meat or milk production 
from Los Alamos County, there are no viable 
meat or milk ingestion pathways for any doses 
to residents in Los Alamos County. The Los 
Alamos County resident was assumed to have a 
garden at his or her home, and it was 
conservatively assumed that a portion of the 
resident's produce (fruit and vegetables) was 
obtained from this garden. The resident in Los 
Alamos County would use water from the Los 
Alamos County water supply. 

Thus, the pathways for the off-site resident in 
Los Alamos County would include ingestion of 
produce, fish, honey, game animals, pinyon 
nuts, groundwater, and inadvertent ingestion of 
sediments and soil. Doses for ingestion 
pathways were primarily determined using the 
concentrations in the various media measured in 
LANL environmental surveillance programs 
(LANL 1992, LANL 1993, LANL 1994, LANL 
1995, LANL 1996a, and LANL 1996b). These 
consumption rates are provided m 
Table D.2.1.2-2. 

Non-Los Alamos County Off-Site Resident. 
The exposure pathways that are applicable to 
this off-site resident are the same as those for the 
Los Alamos County off-site resident, with the 
following exceptions. Two additional pathways 
were evaluated for non-Los Alamos County 
residents: ingestion of meat and ingestion of 
milk from sources outside of Los Alamos 
County but within the LANL region of 
influence (based on current LANL surveillance 
data, 1991 to 1996). 
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TABLE D.2.1.2-2.-Consumption Rates Used for Public Health Consequence Analysis 

INGESTION RATE PER YEAR 
INGESTION PATHWAY 

AVERAGE VALUE (50%) WORST-CASE VALUE (95%) 

Produce 202kg 587 kg 

Milk Products 210 liters 778liters 

Meat 55 kg 134 kg 

Fish 7 kg 7 kg 

Honey 1.4 kg 5.0kg 

Pinyon Nuts 1.5 kg none given 

Water 550 liters 891 liters (90th percentile) 

Soil and Sediments 0.036 kg 0.146 kg 

Homegrown Fraction: Vegetablesa 

Homegrown Fraction: Fruita 

3 EPA 1989 

Recreational Users 

The nonresident recreational user was defined 
in this analysis as a person who occupies on-site 
canyons during 12 visits per year, for 6 hours 
per visit. The resident recreational user was 
hypothesized to be resident in Los Alamos or 
neighboring counties and to spend an average of 
2 visits per month, 8 hours per visit, in the 
canyons as an avid local outdoor enthusiast. 

Special Pathways 

Special pathways were also evaluated to assess 
potential impacts to Native American, Hispanic, 
and other traditional lifestyle receptors that 
might not be bounded by the hypothetical MEis 
of residents and recreational users. The 
following exposure pathways were evaluated: 

• Ingestion of game animals from the LANL 
area 

• 

• 

Ingestion offish from the Cochiti reservoir 
Ingestion of native vegetation through the 
use of herbal teas 
Dermal absorption of sediments during 
craft or ceremonial use of clays 
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25% 

20% 

• 

• 
• 

• 

40% 

30% 

Inhalation of local herbaceous plant 
materials via smoking 
Ingestion of surface waters from LANL 
Ingestion of soils and sediments from 
LANL 
Ingestion oflocally grown produce 

After investigations via interviews, it was 
determined that potential dermal absorption of 
contaminants from use of native clays for 
pottery is not a viable pathway. Clays are taken 
from specific areas and at depths that are not 
subject to appreciable contamination. Also, it 
was determined that potential uptakes via 
bathing or ceremonial uses of springs is not a 
viable pathway at LANL because there are no 
known permanent springs of sufficient size for 
such use. Finally, smoking use of herbs was not 
evaluated as a pathway because these are used in 
concert with tobaccos and do not significantly 
differ in risk than the risk posed by commercial 
tobacco use. 

D.2.2 Worker Health 

The methods used to estimate potential 
consequences to the health of workers from 
continued operations ofLANL are given below. 



These methods address: ionizing and 
nonionizing radiation, chemical exposures, and 
physical safety hazards during normal 
operations in LANL. The methods and 
consequences of accidents are addressed in 
appendix G. 

D.2.2.1 Radiological Consequences 
to Workers 

The worker radiation dose projected for this 
SWEIS is the total effective dose equivalent 
incurred by workers as a result of routine 
operations. The dose is the sum of the external 
whole body dose as monitored by personnel 
dosimeters, including dose from both photons 
and neutrons, and internal dose, as required by 
10 CFR 835. The internal dose is the 50-year 
CEDE. However, the internal dose being 
projected is that for tritium, and does not include 
dose from incidents with plutonium or other 
nuclides. The internal dose from inhalation of 
plutonium occurs almost entirely from a 
breakdown of control or equipment, and is not 
predictable. Past plutonium exposures, such as 
the examples described in chapter 4 of volume I 
(Table 4.6.2.1.-1), are reported to DOE and 
have been included in the 1993 to 1995 baseline. 
Note that in 1996, plutonium produced 
measurable dose in two workers, contributing 
4.8 person-rem to the worker collective dose. 
These incidental exposures are small compared 
to the total collective dose, which runs about 
200 person-rem. 

The collective doses for each LANL group and 
contractor, as monitored by the LANL 
Radiation Protection Program, were collected 
for 1993, 1994, and 1995 (LANL 1995, LANL 
1996a, and LANL 1996b ). The collective doses 
for the 3 years were summed for each group, and 
the groups were ranked by their total collective 
doses. Because of a major LANL 
reorganization in 1993 and 1994, many groups 
that were operating in 1993 and 1994 
disappeared in 1995. Their functions were 
typically assumed by another group. This did 
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not affect the major groups receiving radiation 
doses at LANL, which are listed in 
Table D.2.2.1-l except for some groups at 
LANSCE (then called the Los Alamos Meson 
Physics Facility [LAMPP]). For these 
exceptions, the old groups were tracked to their 
new LANSCE counterparts through interviews 
with LANSCE personnel. 

The 12 groups with the greatest total collective 
doses from 1993 through 1995 comprised more 
than 80 percent of the total collective dose for 
all LANL workers during that period. In 
addition to these 12 groups, groups that 
contributed more than 1 percent of the total 
LANL collective dose during this timeframe 
were interviewed to determine whether they 
would become major contributors to the 
collective dose in the future. 

This process resulted in the identification of 15 
groups that combined to contribute more than 
84 percent of the collective LANL worker dose 
from 1993 to 1995 (Table D.2.2.1-l). These 
groups are included in the detailed radiation 
dose projections and analyses under each of the 
four SWEIS alternatives, based on the 
alternative descriptions and on historical 
exposure information. The following data were 
obtained for each of these groups: 

• The group collective dose under each 
SWEIS alternative 

• The group total collective dose from all 
programs for each alternative 

• The number of workers with nonzero doses 
for each of the alternatives, as defined by 
LANL (Workers with measurable doses are 
referred to as nonzero dose workers.) 

In order to obtain the total number of workers 
with nonzero dose for the entire laboratory, the 
index data were used to calculate a ratio of the 
number of workers with nonzero doses to the 
total number of workers monitored for radiation 
doses for the entire laboratory. Approximately 
51 percent of the workers receiving a nonzero 
dose belong to the 12 groups that received the 
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TABLE D.2.2.1-l.-Groups Used in the Projection of the Worker Doses 

PERCENT OF LANL CUMULATIVE 

RANK GROUP 
COLLECTIVE PERCENT OF LANL KEY 

DOSE COLLECTIVE DOSE FACILITY 
(1993 TO 1995) (1993 TO 1995)a 

1 Operational Health Physics 

2 Actinide Ceramics and Fabrication 

3 Nuclear Materials Management 

4 LANL Craft Subcontractor 

5 Actinide Process Chemistry 

6 Weapons Component Technologyb 

7 Particle Physics Studies 

8 Weapons Component Technologyb 

9 Target Area Maintenance 

10 Facility Management Operations 

11 Actinide Research and Development 

12 Beam Alignment and Maintenance 

13 Advanced Nuclear Technology 

14 Weapons Neutron Research/Manuel 
Lujan Center Experimenters 

15 LANSCE Experimentersc 

3 Numbers may not total exactly due to roundtng. 
b These groups were combined in 1996. 

17 17 LANL-wide 

14 30 TA-55 

11 41 TA 55 

8.9 50 LANL-wide 

8.7 59 TA 55 

8.2 67 TA-55 

4.0 71 LANSCE 

2.9 74 TA-55 

2.6 76 LANSCE 

1.9 78 TA-55 

1.6 80 TA-55 

1.5 81 LANSCE 

1.3 83 TA-18 

1.0 84 LANSCE 

0.7 84.4 LANSCE 

c Refers to a group of workers and not to the entire key facility known as LANSCE. 

largest dose from 1993 to 1995, and 49 percent 
belong to the rest of the laboratory. 

Once the above group data were collected, the 
following steps were taken to determine the 
worker collective dose, the average nonzero 
worker dose, and the cancer risk associated with 
these doses: 

• For each alternative, the dose projections 
for the groups listed in Table 0 .2.2.1-1 
were totaled. The sum was then divided by 
0.844 (the fraction of the total laboratory 
dose comprised by these groups from 1993 
to 1995) to estimate the total collective dose 
forLANL. 

• The total collective dose was then divided 
by the fraction of workers projected to have 
nonzero doses to obtain the average 

D-34 

• 

nonzero worker dose for the entire 
laboratory. 
A dose-to-risk conversion factor of 4 x 10-4 

excess LCF per person-rem (Table 
0.1.1.2-1) was used to determine the risks 
associated with the above doses in Table 
0.2.2.1-2. 

It should be noted that actual doses received by 
workers will vary to some degree based on the 
actual work assignments made at LANL. For 
example, the Particle Physics Studies group 
may again become involved in activities at 
LANSCE and may again incur some worker 
dose. Other groups may incur more or less dose 
than is projected using this methodology. The 
approach taken in this analysis is considered 
conservative (in particular, use of the 0.844 
normalization factor changes the entire LANL 
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TABLE D.2.2.l-2.-Worker Dose for Baseline and Alternatives 

COLLECTWE DOSE 
ALTERNATIVE (PERSON-REM/ 

YEAR) 

Baseline (1993 to I 995) 208 

No Action 446 

Expanded Operations 833 

Reduced Operations 170 

Greener 472 

collective worker dose in a manner proportional 
to the changes incurred by the 15 groups with 
the greatest doses). 

The collective and average measurable dose for 
the No Action Alternative are larger than those 
for the baseline. This is because the No Action 
Alternative includes projects that are not now 
being performed and that were not performed in 
1993 to 1995. The average dose is expected to 
increase significantly in the Expanded 
Operations Alternative because the programs 
are expected to expand at a greater rate than is 
the number of radiation workers. As noted 
earlier, the dose projections include the doses 
from external radiation and tritium, but not from 
other radionuclides (such as plutonium). This is 
because past and present bioassay for 
radionuclides within the body are not sensitive 
to the low intakes typical of normal operations. 
A new method having significantly improved 
sensitivity for analyzing bioassay samples is 
now under development. This will not change 
the dominance of external radiation and tritium, 
however, but will permit a more accurate 
quantification of the internal doses from other 
radionuclides. 

Despite the appearance in Table D.2.2.1-2 of 
the three significant digits that resulted from the 
process, the projected doses are, at best, only 
approximations. The parameters that affect the 
dose estimates have considerable variability, 
such as whether a program will be funded and at 
what level, what the final work practices will be, 

COLLECTWE AVERAGE INDIVIDUAL 
EXCESSLCF DOSE EXCESSLCF 

RISK (MILLIREM/ RISK 
(LCF/YEAR) YEAR) (LCFIYEAR) 

0.083 0.097 3.9 x w-5 

0.178 0.135 5.4 x w-5 

0.333 0.235 9.4 x w-5 

0.068 0.083 3.3 x w-5 

0.189 0.141 5.6 X 10-5 

and mitigating factors such as shielding and 
controls that will be employed in implementing 
the as low as reasonably achievable (ALARA) 
process. Because of these uncertainties, an 
attempt was made to maximize the estimates 
given here by using the upper limit of the dose 
that could arise from a particular operation. 
This may have had an effect on the differences 
between the alternatives, but not likely upon 
their relative ranking as to worker dose. In any 
case, for all alternatives the average individual 
worker dose and the administrative control level 
for the individual are much lower than the 
standard of 5 rem per year. 

DOE (10 CFR 835) requires that the ALARA 
process be applied to reduce worker exposure to 
ionizing radiation. The DOE also has set an 
administrative control level of2 rem per year for 
an individual worker exposure, and LANL has 
set a level of 1 rem per year. These levels can 
be intentionally exceeded only with higher level 
management approvals. 

Occasionally, however, individual radiation 
workers might be given permission to exceed 
this level if sufficient justification exists. It is 
not anticipated that any of the groups will 
request permission to exceed the DOE 
administrative control level (ACL) of 2 rem per 
year. Therefore, the maximum worker dose for 
any of the SWEIS alternatives was estimated to 
be approximately 1.95 rem per year for the 
purposes of this SWEIS. This maximum dose 
estimate would not vary across alternatives and 
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would remain below 5 rem per year m the 
absence of accidental exposures. 

D.2.2.2 Nonionizing Radiation 
Consequences to Humans 
and Other Biota 

A review of the LANL OSHA 200 Logs (LANL 
1990 to 1996) and of DOE's Occurrence 
Reporting and Processing System (ORPS) 
reports (LANL 1990 to 1995) was performed to 
identify any reported injuries to workers from 
nonionizing radiation. Because there are no 
incidences of nonionizing radiation injuries to 
workers, a hypothetical analysis of a worst-case 
exposure was hypothesized for the SWEIS. 

In order to perform this analysis, a methodology 
was needed to relate a transmitter output to 
biological effect. The methodology developed 
was consistent with NCRP 67 (1981 ), NCRP 86 
(1986) NCRP 119 (1993), Cember (1996), and 
Calder (1984). A spreadsheet was developed 
that allows the input of transmitter parameters 
(power, frequency, and antenna size), receptor 
parameters (exposure area, organism density, 
organism specific heat rate), and exposure 
parameters (distance and exposure time) to be 
used to determine the rise in receptor 
temperature due to an exposure. Additionally, 
the spreadsheet was used to determine the 
power densities at specific distances or the 
distance to a specific power density. 

Four typical targets of interest were chosen for 
microwave radiation exposure at the TA-49 
microwave transmitter: human, to represent 
both workers and the public at the nearest 
potential exposure point; zone-tailed hawk, to 
represent birds of all sizes in the Jemez 
Mountains; coyote, to represent middle-range 
animals; and elk, to represent large grazing 
animals. Exposure duration is governed by the 
operation of the microwave transmitter and is 
typically limited to short bursts. These give the 
range of potential effects of nonionizing 
radiation on higher order complex animals. 
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The area immediately around the transmitter(s) 
is secured. The closest that a member of the 
general public can get to a transmitter is 
approximately 1,640 feet (500 meters) to the 
southwest, along State Route 4. By procedure, 
all microwave experiments are directed east, 
away from State Route 4. Procedures do not 
permit directing the microwave beam above the 
horizontal plane. On site, the downrange 
microwave beam path is secured to a distance of 
3,280 feet (1,000 meters). The receiving 
antenna(s) can be positioned anywhere along 
the beam path. Beyond 3,280 feet (1,000 
meters), the beam path is uncontrolled other 
than by the remoteness of the facility. 

The results are expressed as increased body 
temperature as a result of a short burst exposure. 
This estimate is conservative because even 
exposure to 1 second from the source is 
extremely unlikely. Results for potential 
microwave exposures for the targets of interest 
are given in Table D.2.2.2-l. Beyond the 
distances given in Table D.2.2.2-1, and more 
typical of the distances humans would be from 
the microwave source, body temperature 
increase would be less than that given in the 
table. 

There is no increase in body temperature of 
humans or other animals evaluated for a 
1-second exposure to microwaves. The 
negligible consequences resulting from body 
temperature rise of a target would not approach 
any critical metabolic temperature. However, 
body temperature changes could be greater if 
the person or animal were exposed for long 
periods, or were closer to the source, or if there 
were increased power output. 

D.2.2.3 Chemical Exposures 
Consequences to Workers 

There have been no fatal or disabling chemical 
exposures at LANL in the 1990's, and there is 
no reason to expect that this would change under 
any of the alternatives analyzed in this SWEIS. 
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TABLE D.2.2.2-l.-Temperature Rise Due to Microwave Exposure (1-Second Exposure Duration) 

TARGET DISTANCE IN FEET (METERS) BODY TEMPERATURE RISE (OC) 

Zone-Tailed Hawk 1,640 (500) 

Coyote 3,280 (1,000) 

Elk 3,280 (1,000) 

Human 1,640 (500) 

3,280 (1,000) 

oc =degrees centigrade 

It is anticipated that there would continue to be 
a few, less serious exposures annually, 
particularly exposures to: airborne asbestos, 
lead paint particulates, crystalline silica, 
fuming perchloric acid, hydrofluoric acid, or 
skin contact with acids or alkalis. These would 
be similar to those listed in Table 4.6.2.1-2. 

Rates of such chemical exposures were 
projected by alternative on the basis of changes 
in the LANL worker population. During the 
recent years (1990 to 1996) reportable chemical 
exposures occurred at a rate of one to three 
incidents per year at LANL, and the worker 
population was approximately 9,000 
individuals. Therefore, the current rate of 
injuries was used to estimate the number of 
injuries occurring during continuing operations 
of LANL, assuming the same rate is 
experienced in the projected workforce for each 
of the four alternatives. Although LANL has 
undertaken a chemical hygiene program that 
should reduce the rate of chemical exposures in 
the future, this methodology assumes no 
additional benefits from implementation of this 
program. 

Beryllium 

There is an ongoing beryllium worker 
monitoring program at LANL within the facility 
(Sigma) where beryllium is processed in 
quantities and chemical forms posing worker 
hazards. 

0.016 

0.0055 

0.0036 

0.021 

0.0052 

The Chronic Beryllium Disease (CBD) Program 
Plan elements consist of conducting a baseline 
inventory and sampling, conducting hazard 
assessments, conducting exposure monitoring, 
reducing and minimizing exposures, conducting 
medical surveillance, providing training, 
keeping records, and providing performance 
feedback. Exposure reduction and 
minimization includes reducing airborne levels 
of beryllium as-low-as-practical, minimizing 
the number of current workers exposed and 
potentially increasing the number of early 
treatment options that may slow the progression 
of CBD and reduce health impacts and reduce 
mortality incidence. The disability associated 
with CBD is believed to be minimized by early 
detection of the disease. Workers sensitized to 
beryllium or with CBD are offered placement in 
positions without beryllium exposure to 
maintain employment, and are assured of secure 
benefits that provide medical care. 

The presentation and progression of CBD are 
highly variable. A percentage of individuals 
with positive peripheral blood beryllium
induced lymphocyte proliferation test (Be-LPT) 
results go on to be diagnosed with CBD even 
though clinical signs and symptoms of CBD are 
not present at the time of the test. 

The qualitative consequence analysis presented 
in chapter 5 was based on (1) engineering 
controls and the health and safety program to be 
implemented when the Beryllium Technology 
Center is opened in late 1998, and (2) industry 
standards and exposure limits under OSHA, as 

D-37 



LANLSWEIS 

well as recommendations of American 
Conference of Governmental Industrial 
Hygienists (ACGlli) and National Institute for 
Occupational Safety and Health (NIOSH). 
These are summarized below. 

OSHA Beryllium Exposure Limits 

The OSHA General Industry Standard 
(20 CFR 1910.1000) establishes the following 
permissible exposure limits for beryllium: 

• 8-Hour Time Weighted Average, 
2 micrograms per cubic meter-An 
employee's exposure to beryllium and its 
compounds in any 8-hour work shift of a 
40-hour work week shall not exceed 
2 micrograms per cubic meter. 

• Acceptable Ceiling Concentration, 
5 micrograms per cubic meter-An 
employee's exposure to beryllium and its 
compounds shall not exceed at any time 
during an 8-hour shift the 5 micrograms per 
cubic meter acceptable ceiling 
concentration limit. 

• Acceptable Maximum Peak Concentration, 
25 micrograms per cubic meter-An 
employee's exposure to beryllium and its 
compounds shall not exceed 25 micrograms 
per cubic meter, the acceptable maximum 
peak above the acceptable ceiling 
concentration, for a maximum duration of 
30 minutes. 

These exposure limits are repeated in 
29 CFR 1926 for construction and were 
adopted from the American National Standards 
Institute (ANSI) standard, ANSI Z37.29-1970. 

OSHA has specific beryllium requirements for 
welding and cutting on beryllium-containing 
base or filler metals in 29 CFR 1910.252(c)(8): 

Welding or cutting indoors, outdoors, or 
in confined spaces involving beryllium
containing base or filler metals shall be 
done using local exhaust ventilation and 
airline respirators unless atmospheric 
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tests under the most adverse conditions 
have established that the workers' 
exposure is within the acceptable 
concentrations defined by 29 CFR 
1910.1000. In all cases, workers in the 
immediate vicinity of the welding or 
cutting operations shall be protected as 
necessary by local exhaust ventilation or 
airline respirators. 

These requirements are repeated in 29 CFR 
1926 for construction activities. In addition, 
OSHA Technical Manual CPL 2-2.20B 
references beryllium in Chapter 1, "Personal 
Sampling for Air Contaminants," Appendix 
1-E, "Sampling for Special Analyses," under 
"Samples Analyzed by Inductively Coupled 
Plasma" and in Chapter 2, "Sampling for 
Surface Contamination," which suggests swipe 
sampling of surfaces since accumulated toxic 
materials such as beryllium "may become 
suspended in air, and may contribute to airborne 
exposures. Bulk and wipe samples are used as 
aids in determining this possibility." 

NIOSH Recommendation for Beryllium 

The NIOSH Recommended Exposure Level 
(Ceiling) is 0.5 11g/m3. 

NIOSH also identifies beryllium as an 
occupational carcinogen. 

American Conference of Governmental 
Industrial Hygienists Beryllium TLV 

The ACGlli has established a threshold limit 
value (TL V) for beryllium and beryllium 
compounds. The TL V 8-hour TWA is 
2 micrograms per cubic meter. The ACGlli 
lists beryllium and beryllium compounds as an 
A1 carcinogen, a confirmed human carcinogen. 
ACGIH explains thi's classification in their 
documentation of TLVs by indicating that the 
weight of evidence supports the view that 
beryllium is a confirmed human carcinogen but 
is of such low potency that only persons 
exposed to levels similar to those existing in the 



Lorain and Reading plants in the 1940's would 
be at significant risk of developing lung cancer1 

(ACGlli 1997). 

The ongoing medical surveillance program 
provides assurance that the processing level 
industrial hygiene monitoring measures are 
effective at detecting any beryllium exposure 
during beryllium operations. Worker exposure 
to beryllium from HE processing and testing 
would be the same as that experienced by the 
public and is discussed in section D.3.2. 

D.2.2.4 Worker Physical Safety 
Consequences 

Rates of accidents and injuries which are 
potentially within normal operations at LANL 
were projected by alternative on the basis of 

1. As an example, data for the Lorain plant found 
exposures ranging from 411 micrograms per cubic meter 
().lg/m3) in the general area near a mix operation to 43,300 
).lg/m3 in the breathing zone at an alloy operation. 

Human Health 

changes in the LANL worker population. 
Physical hazards include exposures to such 
hazards as slow leaks from compressed air 
cylinders of toxic gases such as acetylene, used 
in welding, or small "pony" bottles of 
specialized gases used in chemical processing 
or bench-scale research and development. 
Electrical hazards, industrial hazards associated 
with building maintenance and renovation, and 
ergonomic hazards are typical throughout 
LANL facilities and field sites. During 1995, 
reportable accidents and injuries occurred at a 
rate of 4.6 per 100 workers at LANL, and this 
rate was used in the SWEIS analyses to generate 
Table D.2.2.4-l. Although LANL has initiated 
a program to improve worker health and safety 
performance, no credit was taken for 
implementation of this program in the 
projections of accidents and injuries. 

TABLE D.2.2.4-l.-Projected Recordable Cases per Alternative at LANL 

ALTERNATIVE 
WORKER PROJECTED PERCENT CHANGE 

POPULATION RECORDABLE CASES FROM BASE CASE 

Base Case 9,081 418 --
No Action 9,667 445 6.5 

Expanded Operations 11,003 507 21.3 

Reduced Operations 9,052 417 -0.2 

Greener 9,656 445 6.5 
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D.3 ANALYSIS OF POTENTIAL 

PUBLIC HUMAN HEALTH 

CONSEQUENCES DUE TO THE 

CONTINUED OPERATION OF 

LANL 

This section presents the detailed analyses 
performed with regard to the potential for the 
continued operation of LANL to affect public 
health. 

D.3.1 Public Health Consequence 
Analysis 

The analysis presented on human health 
consequences is extremely conservative. That 
is, DOE has used as a methodology to identify 
possible consequences based on maximum 
concentration estimates of radionuclides and 
chemicals in the environment, maximum 
exposure durations, and maximum estimates of 
ingestion or inhalation intake rates. The slope 
factors used to estimate carcinogenic risk and 
the reference doses used to estimate hazard 
indices as well as the unit risk concentration 

' 
used to evaluate outcomes were all established 
by EPA to be protective of human health, and 
therefore, include safety factors in order to 
avoid potential underestimation of impacts. 

The conservatism is used in analysis of potential 
consequences because of the high degree of 
uncertainty associated with attempting to 
realistically estimate exposure, resulting dose, 
and resulting health effects. Therefore, the 
resulting values of risk (such as excess LCFs or 
hazard index) are believed to be worst-case 
consequences to a hypothetical receptor. The 
hypothetical receptor is not a person living in 
the community but an analytical construct 
representing a person who would be in the 
location of maximum concentrations of 
radionuclides or chemicals, take the maximum 
amounts of these contaminants into the person's 
body, and experience the worst outcome. 
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Uncertainties in public health consequence 
analysis include: 

• Actual exposures to radionuclides and 
chemicals in each exposure pathway 
(inhalation, ingestion and immersion) 

• Exposure durations to radionuclides and 
chemicals present in low concentrations in 
air, soils and sediments, water, and 
foodstuffs 

• Variability among humans in reaction to 
exposure to radionuclides and chemicals 

• Synergisms among chemicals/radionuclides 
in the exposed person, synergisms between 
chemical/radionuclides and natural 
phenomena (such as solar radiation and 
exposure to ultraviolet sources, as well as 
inhalation of radionuclides from LANL 
operations), and interactions between some 
chemicals/radionuclides and other stressors 
or behaviors such as smoking 

D.3.1.1 Inhalation Radiological 
Doses Estimated to the 
Public from LANL and 
Specific Key Facilities 
Under the Four Alternatives 
for Continued Operations 

The methods used to estimate the radiological 
dose from air emissions from specific facilities 
and from LANL as a site are summarized in 
sections 5.1.4 and 5.1.6 and are detailed in 
appendix B. The estimated doses to both the 
facility-specific and LANL-wide MEl are 
presented in Table D.3.1.1-1 for each of the 
four alternatives for continued operations. 
These values are also presented by alternative in 
sections 5.2.6.1 (No Action), 5.3.6.1 (Expanded 
Operations), 5.4.6.1 (Reduced Operations), and 
5.5.6.1 (Greener). As detailed in section 5.1.6 
and appendix D, section D.2, the ICRP 
methodologies for estimated cancer risk per rem 
dose received were applied to these estimates 
and are reported in chapter 5 in the referenced 
sections. 
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TABLE D.3.1.1-1.-Facility-Specific and LANL-Wide ME/ Doses and 50-Mile (SO-Kilometer) Population Doses from 
LANL Continued Operationsa 

MEl DISTANCE 
FACILITY FT (M)b 

CMR (TA-3-39) 3,576 (1,090) 

Sigma (TA-3-66) 3,560 (1,085) 

Machine Shops (TA-3-102) 3,379 (1,030) 

HE Testing (TA-ll) 4,298 (1 ,310) 

HE Testing (TA-15 and TA-36) 7,415 (2,260) 

WETF (TA-16) 2,886 (880) 

Pajarito Site (TA-18) 2,821 (860) 

TSTA/TSFF (TA-21) 1,050 (320) 

Radiochemistry (TA-48) 2,920 (890) 

LANSCE (TA-53) 2,625 (800) 

Area G (TA-54) 1,197 (365) bndry 

5,331 (1 ,625) WR 

Plutonium Facility (TA-55) 3,691 (1,125) 

LANL-Wide MEl 2,625 (800)c 

Regional Population Dose 50-mi (80-km) radius 

a Source: Appendix B, sections B.l.l and B.1.2. 
b MEl direction and distance are from the stated facility. 
c The LANL-wide MEl is the LANSCE MEL 

MEl 
DIRECTIONb 

N 

N 

N 

s 
NE 

SSE 

NE 

N 

NNE 

NNE 

NE 

sw 
N 

NNE 

NO ACTION 
EXPANDED REDUCED 

GREENER 
MREM/YR 

OPERATIONS OPERATIONS 
MREM/YR 

MREM/YR MREM/YR 

0.43 1.32 0.36 0.35 

0.43 1.32 0.36 0.35 

0.34 1.02 0.29 0.28 

0.31 0.73 0.31 0.31 

2.26 4.99 1.76 2.17 

0.31 0.70 0.22 0.31 

1.73 4.39 1.51 1.93 

1.41 2.55 1.22 1.54 

1.66 3.67 1.08 1.64 

3.11 5.44 1.88 4.52 

0.75 1.81 0.68 0.79 

0.43 1.07 0.39 0.45 

1.66 3.67 1.08 1.64 

3.11 5.44 1.88 4.52 

13.59 33.09 10.83 13.79 

CMR =Chemistry and Metallurgy Research, HE= high explosives, WETF =Weapons Engineering Tritium Facility, TSTA =Tritium System Test Assembly, TSFF =Tritium Science 
and Fabrication Facility 
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D.3.1.2 Public Radiological Doses 
from Ingestion for all Four 
Alternatives 

The methodology for estimating the public 
doses through ingestion is described in section 
D.2.1.2. Because there is no release that would 
increase ex1stmg concentrations in the 
environmental media comprising the ingestion 
pathways (food, soil, sediment, water), the 
projected doses are the same for the baseline and 
all four alternatives. These are given in Table 
5.2.6.1-2 for an average (50th percentile) intake 
of contaminated media, and in Table 5.2.6.1-3 
for the worst-case (95th percentile) consumption 
of contaminated media. 

D.3.2 Analysis of Public Health 
Consequences from High 
Explosives Testing Site 
Chemical Emissions 

In applying the nonradiological air quality 
methodology as presented in section 5.1.4.1, 
three chemicals (depleted uranium, beryllium, 
and lead) were identified from one or more of 
four TAs (TA-14, TA-15, TA-36 and TA-39) 
in which high explosives are tested as being of 
sufficient concentrations to require human 
health analysis. While a few other metals were 
identified using the screen (appendix B, section 
B.2), their reference doses (EPA 1997b) were 
high, potential concentrations in air were 
overestimated using the conservative screening 
methodologies applied, and have low toxicities 
and low probabilities of carcinogenicity. 
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Therefore, they were not quantitatively 
evaluated for human health consequences. 
These metals were: 

• Aluminum 
• Copper 
• Iron 
• Tantalum 
• Tungsten 

The modeling used to estimate exposures to the 
public from HE chemical emissions under the 
No Action and Expanded Operations 
Alternatives is presented in section 5.1.4.1 and 
detailed in appendix B (sections B.2.3.2 and 
B.2.3.3). (The quantities of expended materials 
were the same for the Reduced Operations and 
Greener Alternatives as for No Action.) 

Tables D.3.2-1 (No Action, Reduced 
Operations, and Greener) and D.3.2-2 
(Expanded Operations) present the results of the 
modeling performed to estimate the 
concentration of specific chemicals at the "MEl 
location for each TA. The chronic daily uptake 
was calculated as presented in appendix D.2.1 
for both the average uptake and worst-case 
uptake, using EPA's Exposure Factors 
Handbook (EPA 1997a). The hazard index is 
presented for uranium and lead, based on the 
reference dose give in EPA's Integrated Risk 
Information System (EPA 1997b ). A hazard 
index of 1 or greater than one is considered 
indicative of a potential health hazard to 
exposed individuals. EPA has not published a 
reference dose for inhalation of beryllium. 
Therefore, a hazard index could not be 
calculated for beryllium. 
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TABLE D.3.2-1.-Analysis of Public Health Consequences from Specific Chemicals Emitted from the High Explosives Test Areas (T A-14, 
TA-15, TA-36, and TA-39) in the No Action, Reduced Operations, and Greener Alternativesa,c 

ANNUAL MODELED 
CONCENTRATION CHRONIC CHRONIC HAZARD 

TECHNICAL 
RESPIRABLE HOURLY 

AT MEl DAILY UPTAKE DAILY UPTAKE 
HAZARD 

INDEX 
AREA 

CHEMICAL EMISSION EMISSIONS 
LOCATION (mglkg-day) (mglkg-day) 

INDEX 
WORST 

RATE RATE 
(l.lg/mJ) AVERAGE WORST CASE 

AVERAGE 
CASE 

(kg/yr) (g/sec) 

TA-14 Depleted 1.0 3.0E-5 < l.OE-5 < 2.2E-9 < 4.2E-9 < 1.6E-6 < 3.0E-6 
Uranium 

Lead 1.0 3.0E-5 < l.OE-5 < 2.2E-9 < 4.2E-9 < 4.9E-6 < 9.8E-6 

TA-15 Beryllium 1.0 3.0E-5 < 1.0E-5 < 2.2E-9 < 4.2E-9 b b 

Depleted 90 2.9E-3 1.5E-4 3.2E-9 6.2E-9 2.3E-6 4.5E-6 
Uranium 

Lead 5 1.7E-4 l.OE-5 2.1E-9 4.2E-9 4.9E-6 9.7E-6 

TA-36 Beryllium 1.0 3.0E-5 < l.OE-5 < 2.2E-9 < 4.2E-9 b b 

Depleted 40 1.3E-5 1.3E-4 2.8E-8 5.4E-8 2.0E-5 3.9E-5 
Uranium 

Lead 1.0 3.0E-5 < l.OE-5 < 2.1E-9 < 4.2E-9 < 4.6E-6 < 9.8E-6 

TA-39 Beryllium 1.0 3.0E-5 < l.OE-5 < 2.1E-9 < 4.2E-9 b b 

Lead 1.0 3.0E-5 < l.OE-5 < 2.1E-9 < 4.2E-9 < 4.9E-6 < 9.8E-6 

Source: Appendix B, sections B.2.3.2 and B.2.3.3. 
a Depleted uranium, beryllium, and lead were identified in the nonradiological air quality evaluation as requiring public health consequence analysis under the Expanded Operations 

Alternative. For the No Action, Reduced Operations, and Greener Alternatives, emissions were estimated as one-third that of the Expanded Operations emissions based on the annual 
expenditures of materials projected for these alternatives for continued HE testing. 

b There is currently no reference dose for beryllium inhalation (EPA 1997b); therefore, no hazard index could be calculated. Based on the inhalation unit risk factor (EPA 1997b) of 
2.4E-3 per jlg!m3, the maximum beryllium carcinogenic risk would be< 3.6E-8/year. 

c Values rounded to 2 significant figures. 
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TABLE D.3.2-2.-Analysis of Public Health Consequences from Specific Chemicals Emitted from the High Explosives Test Areas 
(TA-14, TA-15, TA-36, and TA-39) in the Expanded Operations Alternative (Values Rounded to 2 Significant Digits)" 

-

ANNUAL MODELED CHRONIC CHRONIC 
HAZARD 

TECHNICAL 
RESPIRABLE HOURLY CONCENTRATION DAILY DAILY HAZARD 

INDEX 
CHEMICAL EMISSION EMISSIONS AT MEl LOCATION UPTAKE UPTAKE INDEX 

AREA 
RATE RATE (f.lg/m3) (mglkg-Day) (mglkg-Day) AVERAGE 

WORST 

(kg/yr) (glsec) AVERAGE WORST CASE 
CASE 

TA-14 Depleted 3.1 l.OE-4 < l.OE-5 < 2.1E-9 < 4.2E-9 < 1.5E-6 < 3.0E-6 
Uranium 

Lead 3.1 l.OE-4 < l.OE-5 < 2.1E-9 < 4.2E-9 < 4.9E-6 < 9.8E-6 

TA-15 Beryllium 3.0 l.OE-4 l.OE-5 2.1E-9 4.2E-9 b b 

Depleted 270 8.6E-3 4.3E-4 9.1E-8 1.8E-7 6.5E-5 1.3E-4 
Uranium 

Lead 15 5.0E-4 3.0E-5 6.4E-8 1.3E-8 1.5E-5 2.9E-5 

TA-36 Beryllium 3.0 l.OE-4 l.OE-5 2.1E-9 4.2E-9 b b 

Depleted 120 3.8E-3 3.9E-4 8.3E-8 1.6E-7 5.9E-5 1.2E-4 
Uranium 

Lead 3.0 l.OE-4 l.OE-5 2.2E-9 4.2E-9 4.9E-6 9.7E-6 

TA-39 Beryllium 3.0 l.OE-4 l.OE-5 2.2E-9 4.2E-9 b b 

Lead 3.0 l.OE-4 l.OE-5 2.2E-9 4.2E-9 4.91E-6 9.7E-6 

Source: Appendix B, sections B.2.3.2 and B.2.3.3. 
a Depleted uranium, beryllium, and lead were identified in the nonradiological air quality evaluation as requiring public health consequence analysis under the Expanded Operations 
Alternative. 

b There is currently no reference dose for beryllium inhalation (EPA 1997b); therefore, no hazard index could be calculated. Based on the inhalation unit risk factor (EPA 1997b) of 
2.4E-3 per flg/m3, the beryllium carcinogenic risk would be approximately 3.6E-8/year. 

c Values rounded to 2 significant figures. 
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D.3.3 Estimates of Dose and Risk 
from Radiological and 
Metallic Contaminants 
Potentially Ingested by 
Residents, Recreational Users 
of LANL Lands, and via 
Special Pathways 

The methodology for estimating dose and risk 
from contaminants that could be ingested as or 
with food and water is given in section 5.1.6 and 
detailed in appendix 0, section 0.2.1.2. The 
data on which the estimates of ingestion and risk 
were based were environmental surveillance 
data, which are presented in appendix 0, 
section 0.3.5. 

Each table presented in this section (Tables 
0.3.3-1 through 0.3.3-50, provided as an 
attachment to this appendix) contains the 
concentration data used for calculations. The 
95 percent UCL was used for the 
concentrations. The 95 percent UCL was 
determined as the average value, plus twice the 
standard deviation. In calculating the UCL, all 
samples of zero or negative val~e or less th~n 
the detection limit were reJected. This 
significantly increases the UCL, and especially 
so when a large fraction of the samples show no 
detectable contamination. In other words, in 
this conservative approach, a few samples that 
show measurable contamination will receive 
disproportionate weighting in the distribution. 
Both the average intake and worst-case intake 
were estimated using EPA's Exposures Factors 
Handbook (EPA 1997a). All dose conversion 
factors are given in the tables. 

These tables represent the risk estimated from 
all alternatives based on ingestion. The risk 
factors used are conservative and represent the 
upper bound of the risk. The risk ~s uncerta~n 
and could be much smaller, as discussed m 
section 0.1.1.8. Note that for ingestion 
pathways, exposure limits for exposure by 
inhalation are not applicable. There are no 
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estimated differences in contaminant levels that 
would result from implementation of any of the 
four alternatives for continued operations. 
There is a discussion of concentrations of 
radiological and metallic contaminants in media 
in the region ofLos Alamos versus background 
concentrations of these in the region presented 
in section 0.3.4. Total risks estimated for 
ingestion are presented in chapter 5, specifically 
in section 5.2.6.1 (No Action). 

D.3.3.1 Potential Exposures to 
Tritium via Los Alamos 
Canyon 

As a result of recent studies and concerns with 
regard to tritium in groundwater from recent and 
historical releases in and near Los Alamos 
Canyon, this section briefly summarizes the 
present status of knowledge found in the LANL 
annual environmental reports. 

In the past, Los Alamos Canyon received treated 
and untreated industrial effluents containing 
some radionuclides. In the upper reach of Los 
Alamos Canyon there were releases of treated 
and untreated radioactive effluents during the 
earliest Manhattan Project operations at TA-l 
(late 1940's) and some release of water and 
radionuclides from the research reactors at 
TA-2. Los Alamos Canyon also received 
discharges containing radionuclides from the 
sanitary sewage lagoon system at LANSCE 
(formerly Los Alamos Meson Physics Facility) 
(TA-53). The low-level radioactive waste 
stream was separated from the sanitary system 
at TA-53 in 1989 and directed into a total 
retention evaporation lagoon. An industrial 
liquid waste treatment plan that served the old 
plutonium processing facility at TA-21 
discharged effluent containing radionuclides 
into OP Canyon, a tributary to Los Alamos 
Canyon, from 1952 to 1986. 

The reach of Los Alamos Canyon within the 
LANL boundary currently carries flow from the 
Los Alamos Reservoir (west ofLANL), as well 
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as National Pollutant Discharge Elimination 
System (NPDES)-permitted effluents from 
TA-2, TA-53, and TA-21. Infiltration of 
NPDES-permitted effluents and natural runoff 
from the stream channel maintains a shallow 
body of groundwater in the alluvium of Los 
Alamos Canyon within the LANL boundary 
west of State Road 4. Groundwater levels are 
highest in late spring from snowmelt runoff and 
in late summer from thundershowers. Water 
levels decline during the winter and early 
summer when runoff is at a minimum. Depth to 
water is typically in the range of 4 feet to 15 feet 
(1.2 meters to 4.6 meters). Alluvial p~rched 
groundwater also occurs in the lower portion of 
Los Alamos Canyon on Pueblo of San lldefonso 
lands. This alluvium is not continuous with the 
alluvium within LANL boundaries, and can be 
sampled utilizing wells installed by the Bureau 
of Indian Affairs. 

The EPA primary drinking water standard and 
the New Mexico livestock watering standard are 
both 20,000 picocuries per liter. No tritium has 
been detected in surface or groundwater 
samples using the EPA-specified method with a 
detection limit of 700 picocuries per liter. 
LANL reported a sample of surface water with 
200 picocuries per liter in 1995, and samples 
ranging from 78 to 428 picocuries per liter in 
1994. Intermediate groundwater in 1994 and 
1995 had a concentration of only 27 picocuries 
per liter. However, these values may be 
meaningless, in that the past detection limit may 
actually be 800 to as much as 2,000 picocuries 
per liter, as discussed in section 5 of the 1995 
annual environmental surveillance report 
(LANL 1996b ). In any event, the tritium 
concentrations are well below the standards for 
drinking water. Tritium content of sediments 
could not be measured due to insufficient 
moisture content. 

Special study samples analyzed by Miami 
University with a detection limit of 
0.3 picocuries per liter have demonstrated 
minimal recharge of the regional aquifer by 
surface waters. Details of special and routine 
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measurements of tritium are found in the 1996 
environmental surveillance report 
(LANL 1997). 

D.3.3.2 Mortandad Canyon 

Mortandad Canyon has a small drainage area 
that heads at TA-3. Its drainage area currently 
receives inflow from natural precipitation and a 
number of NPDES-permitted effiuents, 
including one from the existing Radioactive 
Liquid Waste Treatment Facility at TA-50. The 
TA-50 facility began operations in 1963. In six 
cases during the period from 1993 through 
1995 the derived concentration guide (DCG) 

' was exceeded for: americium-241 in 1993; 
americium-241 and plutonium-238 in 1994; and 
plutonium-238, plutonium-239, plutonium-240, 
and americum-241 in 1995. For each of these 
years, the effluent nitrate concentrations 
exceeded the New Mexico groundwater 
standard of 10 milligrams per liter (nitrate as 
nitrogen). The groundwater standard applies 
because the TA-50 eflluent infiltrates the 
alluvium in the canyon. In order to address 
these problems, LANL is working to upgrade 
the TA-50 treatment process. These effluents 
infiltrate the stream channel and maintain a 
saturated zone in the alluvium extending about 
2.2 miles (3.5 kilometers) downstream from the 
TA-50 NPDES-permitted outfall. The 
easternmost extent of saturation is on site, about 
1 mile (1.6 kilometers) west of the LANL 
boundary with the Pueblo of San lldefonso. 
Surface flow in the drainage has not reached the 
Pueblo since observations began in the early 
1960's. 

Radioanalytical results for sediments collected 
from Mortandad Canyon in 1996 were modeled 
usingtheRESRAD model, version 5.61 (LANL 
1997). The pathways evaluated are the external 
gamma pathway from radioactive material 
deposited in the sediments, the inhalation 
pathway from materials resuspended by winds, 
and the soil ingestion pathway. Because water 
in the canyon is not used for drinking water or 



irrigation, and there are no cattle grazing in the 
canyon or gardens in the canyon, the drinking 
water, meat ingestion, and fruit/vegetable 
ingestion pathways were not considered. 

The RESRAD model was run for each sampled 
location and for the entire canyon system, with 
10 to 14 samples per analyte collected 
throughout the canyon. For modeling purposes, 
it is assumed that the area of interest around 
each monitored location is 1,076 square feet 
(1 00 square meters). The site is part of an 
industrial complex where access to the 
monitored location is somewhat limited; thus, 
the amount of time a person spends in the 
canyon is limited to approximately 87 hours per 
year (Robinson and Thomas 1991 ), and there is 
no cover material over the site of interest that 
would reduce external exposure to 
radionuclides. The input parameters for the 
RESRAD model are summarized in LANL 
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1997. RESRAD calculates the daughter 
radionuclides based on the initial radionuclide 
concentration and time since placement of 
material. 

The TEDE (i.e., the sum of the effective dose 
equivalents from the external gamma, and the 
inhalation and soil ingestion pathways) is 
presented in Table D.3.3.2-l. For comparison, 
the 1995 TEDE for each monitoring location is 
shown also. The TEDE, using the average 
concentration of all monitoring locations in 
Mortandad Canyon, is 6.0 millirem. The error 
term associated with this average value is 
extremely large, reflecting the high degree of 
variability in the concentrations throughout the 
canyon. In 1996, the average TEDE plus twice 
the error term (Table D.3.3.2-1) ranged from 
0.19 millirem near the Chemistry and 
Metallurgy Research (CMR) Building to 
27 millirem at the GS-1 sampling location. 

TABLE D.3.3.2-l.-Total Effective Dose Equivalenfl for Mortandad Canyon (mrem) 

LOCATION 1996 1995 

Near CMR Building 0.16 (± 0.032)b 0.10 (± O.l4)b 

West ofGS-1 3.3 (± 0.60)b 0.17 (± 0.08l)b 

GS-1 24 (± 3.4)b 37 (± 5.9)b 

MC0-5 21 (± 3.2)b 19 (± 3.3)b 

MC0-7 8.8 (± 1.4)b 4.3 (± 0.95)b 

MC0-9 0.78 (± 0.2l)b 0.62 (± 0.20)b 

MC0-13 (A-5) 0.65 (± 0.19)b 0.43 (±l.l)b 

A-6 0.41 (± 0.097)b 0.79 (± 1.2)b 

A-7 0.36 (± 0.072)b 0.19 (± 0.10)b 

A-8 - c 0.30 (± 0.15)b 

SR-4 (A-9) 0.19 (± 0.057)b 0.17 (± 0.088)b 

A-10 - c 0.061 (± 0.028)b 

Rio Grande (A-ll) 0.16 (± 0.12)b 0.10 (± 0.054)b 

Average for Entire Mortandad Canyon 6.0 (± 22)b 6.8 (± 0.30)b 

a Based on results from RESRAD (version 5.61) using three exposure pathways: ingestion, inhalation, and external. 
b ±2 sigma in parenthesis 
c No sample collected at these locations in 1996. 
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The maximum TEDE for monitoring sites 
surrounding the GS-1 site (i.e., west of GS-1, 
MC0-5, MC0-7, and MC0-9) increased in 
1996 over the 1995 values. These five 
monitoring locations represent 96 percent of the 
1996 maximum TEDE for the entire canyon 
system. The only radionuclide that contributed 
more than 5 percent to the TEDE at these 
locations is cesium-137 for each of the five 
sites. For the other monitoring locations (i.e., 
near the CMR Building, MC0-13 [A-5], A-6, 
A-7, A-9, and A-11), the naturally occurring 
radionuclides ofuranium, and strontium-90 and 
cesium-137 from nuclear atmospheric testing 
contributed more than 5 percent to the TEDE at 
these monitoring locations. Averaged over the 
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entire canyon system, cesium-137 and 
americium-241 contributed more than 5 percent 
to the canyon TEDE. The external pathway 
contributed more than 88 percent (with the 
cesium-137 contribution being more than 86 
percent) to the total TEDE for the entire canyon 
system. Because there is a pathway 
approximately 10 feet (3 meters) from the 
stream channel and the external component falls 
off with distance from the source, the estimated 
TEDE is reduced to approximately 6 millirem in 
a year (i.e., 2.7 millirem from the external 
pathway and 3 .3 millirem from all other 
pathways considered). 



Human Health 

TABLE D.3.3-l.-lngestion of Radioactive Isotopes from LANL Supply Wells for an Off-Site Los 
Alamos County Resident (FromESR 1991-1996 Data, see Table D.3.5-2) 

ANALYTE 

Americium-241 

Cesium-137 1 

P1utonium-238 

Plutonium-239 and 
Plutonium-240 

Strontium -90 

Tritium 

Uranium2 

Total Dose (rem/yr) 

Cancer Risk yr-1 

95% UCL 
(pCi/L) 

9.31E-02 

2.30E+OO 

2.40E-02 

2.39E-01 

4.48E+OO 

8.44E+02 

1.29E+OO 

1 Cesium-137 from ESR 1992-1996 data (see text). 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

4.50E-06 

5.00E-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-11 

2.60E-07 

AVERAGE- WORST-CASE 
CASE DOSE DOSE 

(rem/year) (rem/year) 

2.30E-04 3.73E-04 

6.33E-05 1.02E-04 

5.02E-05 8.13E-05 

5.65E-04 9.16E-04 

3.20E-04 5.19E-04 

2.92E-05 4.74E-05 

1.85E-04 2.99E-04 

7.22E-07 1.17E-06 

2 Uranium was converted using the formula from Fresquez et al. 1996, Appendix B, pg. 36 (see below). 

Average-Case Consumption 

5.50E+02 L/yr 

Worst-Case Consumption 

8.91E+02 L/yr 

1 yr 

Uranium Conversion: 

=number of liters per year 

=number of liters per year 

=exposure duration 

U= 1.82 

pCi U isotope I L water= J.lg total Uraniurn!L water X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF =conversion factor (lE-06 g/J,lg) 

U-238 = 6.05E-01 pCi!L 

U-235 = 

U-234 = 

2.83E-02 pCi!L 

6.59E-01 pCi!L 

RMA 

0.9928 

0.0072 

0.000058 

flg/L 

SA 

3.35E+05 

2.16E+06 

6.24E+09 
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Vl TABLE D.3.3-2.-Ingestion of Metals in LANL Supply Wells to Off-Site Los Alamos County Residents ~ 0 

(From ESR 1991-1996 Data, see Table D.3.5-2) V:l 

~ 
AVERAGE- WORST-

.. .~ 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
{llg/L) DAILY DAILY mg/kg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per 

INDEX INDEX RISK RISK 
mglkg-day mg/kg-day 

(mg/kg)/day 

AG 8.20E+Ol 1.72E-03 2.79E-03 S.OE-03 unt:cr:r~r~#ffJ~~))}f~ 3.44E-01 5.58E-Ol 

AL 2.97E+02 6.23E-03 l.OlE-02 1.8E-Ol 

AS 1 4.00E+Ol 8.39E-04 1.36E-03 3.0E-04 

B 2.01E+02 4.22E-03 6.83E-03 9.0E-02 

BA 8.35E+Ol 1.75E-03 2.84E-03 7.0E-02 2.50E-02 4.06E-02 

BE2 2.50E+OO 5.25E-05 8.50E-05 S.OE-03 4.3E+{)O l.OSE-02 1.70E-02 

CD 7.93E+OO 1.66E-04 2.70E-04 S.OE-04 1.8E-03 3.33E-01 5.39E-Ol 

CN * l.OOE+Ol 2.10E-04 3.40E-04 2.0E-02 l.OSE-02 1.70E-02 

co 2.46E+02 5.16E-03 8.36E-03 6.0E-02 8.60E-02 1.39E-01 

CR 1.87E+Ol 3.92E-04 6.36E-04 l.OE+DO 3.92E-04 6.36E-04 

cu 3.33E+Ol 6.99E-04 1.13E-03 1.9E-02 3.68E-02 5.96E-02 

HG 2.70E-Ol 5.67E-06 9.18E-06 3.0E-04 1.89E-02 3.06E-02 

LI* 4.58E+Ol 9.61E-04 1.56E-03 2.0E-02 4.81E-02 7.79E-02 

MN 4.91E+Ol 1.03E-03 1.67E-03 1.4E-01 7.36E-03 1.19E-02 

MO 1.81E+Ol 3.80E-04 6.15E-04 S.OE-03 7.60E-02 1.23E-Ol 

N1 2.66E+Ol 5.58E-04 9.04E-04 2.0E-02 2.79E-02 

N03-N * 3.47E+03 7.28E-02 1.18E-Ol 1.6E+DO 4.55E-02 

PB3 6.40E+Ol 1.34E-03 2.18E-03 1.4E-03 no data 9.59E-Ol 

SB 3.45E+OO 7.24E-05 1.17E-04 4.0E-04 1.81E-Ol 

SE 3.03E+OO 6.36E-05 1.03E-04 S.OE-03 1.27E-02 

SN 3.85E+Ol 8.08E-04 1.31E-03 6.0E-OI 1.35E-03 2.18E-03 

SR 1.52E+02 3.19E-03 5.17E-03 6.0E-Ol 5.32E-03 8.61E-03 
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TABLE D.3.3-2.-lngestion of Metals in LANL Supply Wells to Off-Site Los Alamos County Residents 
(From ESR 1991-1996 Data, see Table D.3.5-2)-Continued 

ANALYTES 

TI 

TL4 

u 
v 
ZN 

95% UCL 
(J.tgfL) 

2.64E+Ol 

1.82E+OO 

1.14E+02 

4.93E+Ol 

AVERAGE-
CASE 

CHRONIC 
DAILY 

INTAKE 
mglkg-day 

2.10E-04 

5.54E-04 

3.82E-05 

2.39E-03 

1.03E-03 

WORST-
ORAL 

CASE 
SLOPE 

AVERAGE-
CHRONIC ORAL RID 

FACTOR 
CASE 

DAILY mglkg-day HAZARD 
INTAKE 

per 
INDEX 

mg/kg-day 
(mglkg)/day 

3.40E-04 

8.98E-04 8.0E-05 

6.19E-05 3.0E-03 no data 1.27E-02 

3.88E-03 9.0E-03 2.66E-Ol 

1.68E-03 3.0E-Ol 3.45E-03 

1 Arsenic concentrations ranged from 2 to 48 j.tg/L in 33 of 56 samples analyzed with a mean of 12.4 j.tg/L for detected values. 
2 Beryllium concentrations ranged from 1 to 2 j.tg/L in 5 of 56 samples analyzed with a mean of 1.4f.tg/L for detected values. 
3 Lead concentrations ranged from 1 to 95 j.tg/L in 17 of 59 samples with a mean of 14.6j.tg/L for detected values 
4 Thallium concentrations ranged from 0.3 to 19 j.tg/L in 4 of 56 samples analyzed with a mean of9.83 j.tg/L for detected values. 
Note: gray shaded cells in UCL column have no 95% UCL- maximum value used. 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

WORST- AVERAGE-
CASE CASE 

HAZARD CANCER 
INDEX RISK 

2.06E-02 

4.31E-01 

5.59E-03 

WORST-
CASE 

CANCER 
RISK 

r 
~ 
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~ 
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TABLE D.3.3-2.-lngestion of Metals in LANL Supply Wells to Off-Site Los Alamos County Residents 
(From ESR 1991-1996 Data, see Table D.3.5-2)-Continued 

Groundwater Ingestion Factors 

Intake (mglkg-day) = (CW x IR x EF x ED x CF)/(BW x AT) 

Note: modified from 1989, exhibit 6-12, pg. 6-36. 

e.g.,B3 J.J.g/L CW = LANL Supply Well concentration 

1.51E-t{)O L/day IR =Average-Case ingestion rate 

365 days/yr EF =Average-Case exposure frequency 

2.44E-t{)O L/day IR =Worst-Case ingestion rate 

365 days/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

mg/J.J.g CF = Conversion factor 

71.8 kg BW =Body weight 

27375 d AT =ED* 365 

Note: 550 liters per year yields 1.51 liters per day for Average-Case. 
Note: 891 liters per year yields 2.44 liters per day for Worst-Case. 
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TABLE D.3.3--3.-lngestion of Radioactive Isotopes from Supply Well LA-5 for an Off-Site Totavi 
Resident (FromESR 1991-1996 Data, see Table D.3.5-3) 

ANALYTE 

Americium -241 

Cesium-1371 

P1utonium-238 

P1utonium-239 and 
Plutonium-240 

Strontium-90 

Tritium 

Uranium2 

Total Dose (rem/yr) 

Cancer Risk yr-1 

95% UCL 
(pCi/L) 

3.37E-02 

1.70E+OO 

6.49E-02 

4.69E-02 

8.44E-01 

2.91E+02 

9.09E-01 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

4.50E-06 

5.00E-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-11 

2.60E-07 

AVERAGE- WORST-CASE 
CASE DOSE DOSE 

(rem/year) (rem/year) 

8.34E-05 1.35E-04 

4.68E-05 7.57E-05 

1.36E-04 2.20E-04 

1.11E-04 1.80E-04 

6.03E-05 9.78E-05 

1.01E-05 1.63E-05 

1.30E-04 2.11E-04 

2.89E-07 4.67E-07 

1 Cesium-137 was detected in 1991 (LANL 1993) and 1993 (LANL 1995). However, due to concerns with the 1991- 1992 data 
(see text), only the 1993 sample is used. 

2 Uranium was converted using the formula from Fresquez et al. 1996, Appendix B, pg. 36 (see below). 

Average-Case Consumption 

5.50E+02 L/yr 

Worst-Case Consumption 

8.91E+02 L/yr 

1 yr 

Uranium 

=number of liters per year 

=number of liters per year 

=exposure duration 

U= 1.28 

pCi U isotope I L water = f.lg total Uranium!L water X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (IE-06 g/f.lg) 

U-238 = 4.26E-01 pCi!L 

U-235 = 

U-234 = 

1.99E-02 pCi!L 

4.63E-01 pCi!L 

RMA 

0.9928 

0.0072 

0.000058 

f.lg/L 

SA 
3.35E+05 

2.16E+06 

6.24E+09 

D-53 
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ANALYTES 

AL 
AS1 

B 

BA 

BE 

CD 

CN* 

co 
CR 

cu 
F* 
FE 

HG 
LI* 

MN 

MO 

NI 

N02-N * 
N03-N * 
PB 
SB 
SE 

TABLE D.3.3-4.-Ingestion of Metals in Supply Well LA-5 for an Off-Site Totavi Resident 
(FromESR 1991-1996 Data, see Table D.3.5-3) 

95% UCL 
(!-lg!L) 

3.82E+OO 

3.10E+Ol 

6.84E+Ol 

not detected 

not detected 

not detected 

not detected 

3.58E+Ol 

not detected 

not detected 

8.50E+02 

4.92E+Ol 

1.70E+OO 

not detected 

not detected 

9.16E+02 

not detected 

AVERAGE
CASE 

CHRONIC 
DAILY 

INTAKE 
mg/kg-day 

1.30E-03 

8.02E-05 

6.51E-04 

1.44E-03 

7.51E-04 

1.78E-02 

1.03E-03 

3.57E-05 

1.92E-02 

6.30E-06 

4.20E-05 

WORST
CASE 

CHRONIC 
DAILY 

INTAKE 
mglkg-day 

2.11E-03 

1.30E-04 

l.OSE-03 

2.33E-03 

1.22E-03 

2.89E-02 

1.67E-03 

5.78E-05 

3.11E-02 

1.02E-05 

6.80E-05 

ORAL RID 
mglkg-day 

1.8E-Ol 

3.0E-04 

9.0E-02 

7.0E-02 

S.OE-03 

S.OE-04 

2.0E-02 

6.0E-02 

l.OE+OO 

1.9E-02 

6.0E-02 

3.0E-04 

2.0E-02 

1.4E-Ol 

S.OE-03 

2.0E-02 

l.OE-01 

1.6E+OO 

1.4E-03 

4.0E-04 

S.OE-03 

ORAL 
SLOPE 

FACTOR 
per 

(mg/kg)/day 

l.SE+OO 

AVERAGE
CASE 

HAZARD 
INDEX 

7.23E-03 

2.67E-01 

7.23E-03 

7.00E-03 

7.38E-03 

8.39E-03 

WORST
CASE 

HAZARD 
INDEX 

1.17E-02 

4.33E-Ol 

1.17E-02 

1.13E-02 

1.19E-02 

1.36E-02 

AVERAGE
CASE 

CANCER 
RISK 

WORST
CASE 

CANCER 
RISK 
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TABLE D.3.3-4.-lngestion of Metals in Supply Well LA-5 for an Off-Site Totavi Resident 
(From ESR 1991-1996 Data, see Table D.3.5-3)-Continued 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST- AVERAGE-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE CASE 

(l!g/L) DAILY DAILY mglkg-day HAZARD HAZARD CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK 

mglkg-day mglkg-day 
(mglkg)/day 

SN 2.10E-04 3.40E-04 6.0E-Ol 3.50E-04 5.67E-04 

SR 2.62E+02 5.50E-03 8.91E-03 6.0E-Ol 9.16E-03 1.48E-02 

TL 8.39E-07 1.36E-06 8.0E-05 l.OSE-02 1.70E-02 

u 1.28E+OO 2.69E-05 4.35E-05 3.0E-03 no data 8.95E-03 1.45E-02 

v 3.65E+Ol 7.66E-04 1.24E-03 9.0E-03 ::::: :;: :: ;:::::::::::::::::;:::J~~~:~:;:;::;:;:·: ~i~i~i~i~i~ 8.51E-02 1.38E-Ol 

ZN 1.61E+03 3.38E-02 5.47E-02 3.0E-Ol illl~liil 1.13E-Ol 1.82E-Ol 

Chloroethane . J;jpl$tQl 2.73E-04 4.42E-04 l.OE-01 2.73E-03 4.42E-03 ·:-:·:·:·:·:·:·:·:·:-:;:;:;:;:;:;:;:;:;:;:;:-:.;.;.·.·.···. 

1 Arsenic concentrations ranged from 2 to 3 flg/L in 3 of 4 samples analyzed with a mean of 2.67 flg/L for detected values. 
Note: gray shaded cells in UCL column have no 95% UCL - maximum value used. 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

WORST-
CASE 

CANCER 
RISK 

~ 
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TABLE D.3.3-4.-lngestion of Metals in Supply Well LA-5 for an Off-Site Totavi Resident 
(From ESR 1991-1996 Data, see Table D.3.5-3)-Continued 

Groundwater Ingestion Factors 

Intake (mg/kg-day) = (CW x IR x EF x ED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g., B3 J,lgiL CW = LA-5 supply well concentration 

1.51E+OO Llday IR = Average-Case ingestion rate 

365 days/yr EF = Average-Case exposure frequency 

2.44E+OO Llday IR = Worst-Case ingestion rate 

365 days/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

mg!Jlg CF = Conversion factor 

71.8 kg BW = Body weight 

27375 d AT = ED* 365 days 

Note: 550 liters per year yields 1.51 liters per day for Average-Case. 
Note: 891 liters per year yields 2.44 liters per day for Worst-Case. 
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Human Health 

TABLE D.3.3--5.-Ingestion of Radioactive Isotopes from San Rdefonso Supply Wells for an Off
Site Non-Los Alamos County Resident 

(FromESR 1991-1996 Data, see Table C-6 butwithoutLA-5 Well) 

ANALYTE 

Americium-241 

Cesium-1371 

Plutonium-238 

Plutonium-239 and 
Plutonium-240 

Strontium-90 

Tritium 

Uranium2 

Total Dose (rem/yr) 

Cancer Risk yr-1 

95% UCL 
(pCi/L) 

6.10E-02 

3.56E+OO 

8.69E-02 

1.47E-01 

3.84E+OO 

1.13E+03 

2.14E+01 

1 Cesium-137 from ESR 1992-1996 (see text). 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

4.50E-06 

S.OOE-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-11 

2.60E-07 

AVERAGE- WORST-CASE 
CASE DOSE DOSE 

(rem/year) (rem/year) 

l.SlE-04 2.45E-04 

9.79E-05 1.59E-04 

1.82E-04 2.94E-04 

3.48E-04 5.63E-04 

2.75E-04 4.45E-04 

3.92E-05 6.34E-05 

3.07E-03 4.97E-03 

3.37E-06 

2 Uranium was converted using the formula from Fresquez et al. 1996, Appendix B, pg. 36 (see below). 

Average-Case Consumption 

5.50E+02 L/yr 

Worst-Case Consumption 

8.91E+02 L!yr 

1 yr 

Uranium Conversion: 

=number of liters per year 

=number of liters per year 

=exposure duration 

U= 30.2 

pCi U isotope I L water = Jlg total Uranium!L water X RMA X SA X CF 

= relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (IE-06 g/J.lg) 

U-238 = l.OOE+Ol pCi/L 

U-235 = 4.70E-01 pCi!L 

U-234 = 1.09E+01 pCi/L 

RMA 

0.9928 

0.0072 

0.000058 

Jlg/L 

SA 

3.35E+05 

2.16E+06 

6.24E+09 

D-57 
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TABLE D.3.3-6.-lngestion of Metals in San Ildefonso Supply Well.~ for an Off-Site Non-Los Alanws County Resident Vl ~ 00 

(From ESR 1991-1996 Data, see Table C-6 But Without LA-5 Well) VJ 

~ 
AVERAGE- WORST-

.. ,C;3 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
(J.tg/L) DAILY DAILY mg/kg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per 

INDEX INDEX RISK RISK 
mg/kg-day mg/kg-day 

(mglkg)/day 

AG 6.76E+Ol 1.42E-03 2.30E-03 S.OE-03 ~=~=~=~=~=~===~=~=~=~=~:~:~~=:t:f~j:~:::~~::::~:::::::~:::::::: 2.84E-Ol 4.60E-Ol 
\f)j)f\:)[Uff)f/fff( 

AL 1.97E+02 4.13E-03 6.70E-03 1.8E-Ol ;:;:;:;:;:;:;:::;:;:;::::;:::::::;;:::;:;:;:·:;:;:·:·:·:·:·:······· 2.30E-02 3.72E-02 :;:;:;:::;:;:;:;::::::;:::;:::::::;:::;:;:;:::;:::::::::::::::::::: 

AS 1 2.18E+Ol 4.58E-04 7.41E-04 3.0E-04 l.SE+OO I 1.53E+OO I 2.47E+OO 

B 1.68E+03 3.53E-02 5.71E-02 9.0E-02 ~::{:}.~:~:::~:::.::;:;::~:i}~::::=.::::::::::::::::;:;:; 3.92E-01 6.35E-Ol 
::::::::::::::::::;:;:::;:;:;:;:;:;:;:;:::::::::::::::::;:::;:;:;:; 

6.99E-04 1.13E-03 7.0E-02 :mffj~jf~t!~J~~~)/JHJjjfft: 9.98E-03 1.62E-02 

4.28E-04 6.94E-04 S.OE-03 4.3E+OO 8.56E-02 1.39E-01 

CD 5.49E+OO l.ISE-04 1.87E-04 S.OE-04 1.8E-03 2.30E-01 3.73E-01 

CN* 6.30E-04 1.02E-03 2.0E-02 3.15E-02 S.IOE-02 

co 5.61E+Ol 1.18E-03 1.91E-03 6.0E-02 1.96E-02 3.18E-02 

CR 3.58E+Ol 7.51E-04 1.22E-03 l.OE+OO 7.51E-04 1.22E-03 

cu 5.98E+Ol 1.26E-03 2.03E-03 1.9E-02 6.61E-02 1.07E-Ol 

HG 1.36E+OO 2.85E-05 4.62E-05 3.0E-04 9.51E-02 1.54E-Ol 

LI* 2.80E+02 5.88E-03 9.52E-03 2.0E-02 2.94E-Ol 4.76E-Ol 

MN 1.62E+Ol 3.40E-04 S.SIE-04 1.4E-Ol 2.43E-03 3.93E-03 

MO 4.50E+Ol 9.44E-04 1.53E-03 S.OE-03 1.89E-Ol 3.06E-01 

NI 4.47E+Ol 9.38E-04 1.52E-03 2.0E-02 4.69E-02 7.60E-02 

N03-N * 1.15E+04 2.41E-Ol 3.91E-Ol 1.6E+OO I.SIE-01 2.44E-Ol 

PB 5.78E+OO 1.21E-04 1.97E-04 1.4E-03 no data 8.66E-02 1.40E-Ol 

SB 6.88E+OO 1.44E-04 2.34E-04 4.0E-04 3.61E-Ol 5.85E-Ol 

SE 6.49E+OO 1.36E-04 2.21E-04 S.OE-03 2.72E-02 4.41E-02 

SR 1.22E+03 2.56E-02 4.15E-02 6.0E-Ol 4.27E-02 6.91E-02 

TL 7.66E-Ol 1.61E-05 2.60E-05 8.0E-05 201E~Ol 1.26E-01 
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TABLE D.3.3-6.-Ingestion of Metals in San lldefonso Supply Wells for an Off-Site Non-Los Alamos County Resident 
(From ESR 1991-1996 Data, see Table C-6 But Without LA-5 WelQ-Continued 

ANALYTES 

u 
v 
ZN 

95% UCL 
(Jtg/L) 

3.02E+Ol 

3.94E+Ol 

2.76E+02 

AVERAGE-
CASE 

CHRONIC 
DAILY 

INTAKE 
mg/kg-day 

6.34E-04 

8.27E-04 

5.79E-03 

WORST-
CASE 

CHRONIC 
DAILY 

INTAKE 
mg/kg-day 

1.03E-03 

1.34E-03 

9.38E-03 

ORAL 
SLOPE 

AVERAGE-
ORALRfD 

FACTOR 
CASE 

mg/kg-day HAZARD 
per 

INDEX 
(mglkg)/day 

3.0E-03 no data 2.11E-Ol 

9.0E-03 9.19E-02 

3.0E-Ol 1.93E-02 

1 Arsenic concentrations ranged from 2 to 41 f.!g/L in 44 of 48 samples analyzed with a mean of9.07 f.!g/L for detected values. 
2 Beryllium concentrations ranged from 1 to 17 f.!g/L in 6 of 48 samples analyzed with a mean of 7 j.tg/L for detected values. 
Note: gray shaded cells in UCL column have no 95% UCL - maximum value used. 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

Groundwater Ingestion Factors 

Intake (mglkg-day) = (CW x IR x EF x ED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g., B3 Jlg/L CW = San Ildefonso supply well concentration 

1.51E+OO L/day IR =Average-Case ingestion rate 

365 days/yr EF =Average-Case exposure frequency 

2.44E+OO L/day IR =Worst-Case ingestion rate 

365 days/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

mg!Jlg CF = Conversion factor 

71.8 kg BW =Body weight 

27375 d AT = ED* 365 days 

Note: 550 liters per year yields 1.511iters per day for Average-Case. 
Note: 891 liters per year yields 2.441iters per day for Worst-Case. 

WORST- AVERAGE- WORST-
CASE CASE CASE 

HAZARD CANCER CANCER 
INDEX RISK RISK 

3.42E-Ol 

1.49E-Ol 

3.13E-02 
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TABLE D.3.3-7 .-Ingestion of Radioactive Isotopes in Surface Water for a Resident Recreational 
User (FromESR 1991-1996Data, see Table C-2) 

DOSE 
AVERAGE-CASE 

CONVERSION 
FACTOR 

DOSE 

(rem/pCi) 
(rem/year) 

ANALYTE 
95% UCL 

(pCi/L) 

Americium -241 1.20E+{)0 4.50E-06 2.88E-05 

Cesium-1371 2.49E+{)l 5.00E-08 6.64E-06 

Plutonium-238 1.10E+{)0 3.80E-06 2.23E-05 

Plutonium-239 and l.OOE+{)l 4.30E-06 2.29E-04 
Plutonium-240 

Strontium-90 2.40E+{)2 1.30E-07 1.66E-04 

Tritium 7.70E+{)0 6.30E-ll 2.59E-09 

Uranium2 2.41E+{)0 2.60E-07 3.35E-06 

Total Dose (rem/yr) 

Cancer Risk yr·1 2.28E-07 

1 Cesium-137 from ESR 1993-1996 data (see text). 
2 Uranium was converted using the formula from Fresquez eta!. 1996, Appendix B, pg 36 (see below). 

Average-Case Consumption 

2.78E-02 Llhr 

8 hr/event 

24 events/yr 

5.33E+{)0 L/yr 

Worst-Case Consumption 

4.50E-02 Llhr 

8 hr/event 

24 events/yr 

8.64E+{)0 L/yr 

I 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of liters per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of liters per year 

duration 

Note: 0.5 liters per day over 18 hrs yields 2.78E-02 Llhr for Average-Case. 
Note: Average case increased by 1.62 yields 4.SE-02 Llhr for Worst-Case. 

Uranium Conversion: IU= 3.4 

pCi U isotope I L water = J.Lg total Uranium/L water X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF =conversion factor (lE-06 g!J.Lg) RMA 

U-238 = 1.13E+OO pCi/L 0.9928 

U-235 = 5.29E-02 pCi!L 0.0072 

U-234 = 1.23E+OO pCi!L 0.000058 

Total U Activity = 2.41E+OO pCi/L I 
D-60 

WORST-CASE 
DOSE 

(rem/year) 

4.67E-05 

1.08E-05 

3.61E-05 

3.72E-04 

2.70E-04 

4.19E-09 

5.42E-Oo 

3.70E-07 

f.lg/L 

SA 

3.35E+05 

2.16E+06 

6.24E+09 



TABLE D.3.3-8.-Ingestion of Metals in Surface Water to Resident Recreational User 
(From ESR 1991-1996 Data, see Table C-2) 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST- AVERAGE- WORST-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE CASE CASE 

(IJg/L) DAILY DAILY mg/kg-day HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK RISK 

mg/kg-day mg/kg-day 
mg/kg/day 

AG 3.50E+02 7.12E-05 l.ISE-04 S.OE-03 
i : ii!iii~ii iiiii 

1.42E-02 2.31E-02 

AL 2.40E+04 4.88E-03 7.91E-03 1.8E-Ol 2.71E-02 4.40E-02 

AS l.OOE+Ol 2.04E-06 3.30E-06 3.0E-04 l.SE+OO 6.78E-03 l.IOE-02 

B 2.50E+02 5.09E-05 8.24E-05 9.0E-02 5.65E-04 9.16E-04 

BA 4.70E+02 9.56E-05 l.SSE-04 7.0E-02 1.37E-03 2.21E-03 

BE 8.40E+Ol 1.71E-05 2.77E-05 S.OE-03 4.3E+OO 3.42E-03 5.54E-03 

CD 1.30E+02 2.65E-05 4.29E-05 S.OE-04 1.8E-03 5.29E-02 8.57E-02 

CN* 7.90E+Ol 1.61E-05 2.60E-05 2.0E-02 8.04E-04 1.30E-03 

co l.IOE+02 2.24E-05 3.63E-05 6.0E-02 3.73E-04 6.04E-04 

CR 2.80E+02 5.70E-05 9.23E-05 l.OE+OO 5.70E-05 9.23E-05 

cu 2.80E+02 5.70E-05 9.23E-05 1.9E-02 3.00E-03 4.86E-03 

F* 1.80E+03 3.66E-04 5.93E-04 6.0E-02 6.11E-03 9.89E-03 

FE 2.00E+04 4.07E-03 6.59E-03 

HG 7.40E-Ol l.SIE-07 2.44E-07 3.0E-04 5.02E-04 8.13E-04 

LI* 6.40E+Ol 1.30E-05 2.11E-05 2.0E-02 6.51E-04 l.OSE-03 

MN 8.20E+02 1.67E-04 2.70E-04 1.4E-Ol 1.19E-03 1.93E-03 

MO 8.60E+02 1.75E-04 2.84E-04 S.OE-03 3.50E-02 5.67E-02 

Nl 6.80E+02 1.38E-04 2.24E-04 2.0E-02 6.92E-03 1.12E-02 

N02-N * 9.36E-05 1.52E-04 l.OE-01 9.36E-04 1.52E-03 
~ 

N03-N * 1.40E+04 2.85E-03 4.62E-03 1.6E+OO 1.78E-03 2.88E-03 := 
t:l 

PB 2.80E+Ol 5.70E-06 9.23E-06 1.4E-03 no data 4.07E-03 6.59E-03 :::! 

~I I SB 2.50E+OO 5.09E-07 8.24E-07 4.0E-04 1.27E-03 2.06E-03 
~ c 
~ ;:,.. 



0 TABLE D.3.3-8.-lngestion of Metals in Surface Water to Resident Recreational User 
I~ &- (FromESR 1991-1996 Data, see Table C-2)-Continued tv 
V:l 
~ 

AVERAGE- WORST-
ORAL II I~ 

CASE CASE AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
(l.tg/L) DAILY DAILY mg/kg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per mg/kgl 

INDEX INDEX RISK RISK 
mg/kg-day mg/kg-day 

day 

SE 4.50E+02 9.16E-05 1.48E-04 S.OE-03 i ilii:iii!i!~iliiiii ii 1.83E-02 2.97E-02 

SN 1.90E+02 3.87E-05 6.26E-05 6.0E-Ol 6.44E-05 1.04E-04 

S04 * 9.30E+04 1.89E-02 3.07E-02 

SR 3.90E+02 7.94E-05 1.29E-04 6.0E-01 1.32E-04 2.14E-04 

TL 4.30E+OO 8.75E-07 1.42E-06 8.0E-05 1.09E-02 1.77E-02 

u 3.40E+OO 6.92E-07 1.12E-06 3.0E-03 no data 2.31E-04 3.74E-04 

v 6.00E+Ol 1.22E-05 1.98E-05 9.0E-03 1.36E-03 2.20E-03 

ZN 2.20E+02 4.48E-05 7.25E-05 3.0E-Ol 1.49E-04 2.42E-04 

Acetone 6.10E+Ol 1.24E-05 2.01E-05 l.OE-01 1.24E-04 2.01E-04 

Benzoic acid 2.24E-06 3.63E-06 4.0E+OO 5.60E-07 9.07E-07 

Bis(2-ethy lhexy 1) 
1.90E+Ol 3.87E-06 6.26E-06 2.0E-02 1.4E-02 1.93E-04 3.13E-04 

phthalate 

Di-n-butyl phthalate 1.80E+Ol 3.66E-06 5.93E-06 l.OE-01 3.66E-05 5.93E-05 

Di-n-octyl phthalate 

···········:~illl~l·l·i······ 
1.63E-06 2.64E-06 2.0E-02 8.14E-05 1.32E-04 

HMX ·,.~~~~~~·· 9.97E-07 1.62E-06 S.OE-02 1.99E-05 3.23E-05 

RDX m~q~mr.• l.SSE-07 2.51E-07 3.0E-03 l.lE-01 5.16E-05 8.35E-05 1.70E-08 2.76E-08 

Note: gray shaded cells in UCL column have no 95% UCL- maximum value used. 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 
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TABLE D.3.3-8.-lngestion of Metals in Surface Water to Resident Recreational User 
(From ESR 1991-1996 Data, see Table C-2)-Continued 

Surface Water Ingestion Factors- Resident Recreational User 

Intake (mglkglday) = (CW x IR x ET x EF x ED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g.,B3 Jlg!L CW = On-site concentration 

2.78E-02 L/hr IR =Average-Case ingestion rate (0.5 L /18 hours) 

8 hr/event ET =Average-Case exposure time 

24 events/yr EF = Average-Case exposure frequency 

4.50E-02 Llhr IR =Worst-Case ingestion rate (0.5 L * 1.62 I 18 hours) 

8 hr/event ET =Worst-Case exposure time 

24 events/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

mg/flg CF = Conversion factor 

71.8 kg BW = Body weight 

27375 d AT =ED* 365 

~ 
~ 
:::! 

~ 
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LANLSWEIS 

TABLE D.3.3-9.-Ingestion of Radioactive Isotopes in Surface Water for a Nonresident 
Recreational User (FromESR 1991-1996 Data, see Table C-2) 

ANALYTE 
95% UCL 

(pCi/L) 

DOSE 
AVERAGE-CASE 

CONVERSION 
DOSE 

FACTOR 
(rem/year) 

(rem/pCi) 

Americium-241 1.20E+OO 4.50E-06 1.08E-05 

Cesium-1371 2.49E+01 5.00E-08 2.49E-06 

P1utonium-238 l.lOE+OO 3.80E-06 8.36E-06 

Plutonium-239 and l.OOE+01 4.30E-06 8.60E-05 
Plutonium-240 

Strontium-90 2.40E+02 1.30E-07 6.24E-05 

Tritium 7.70E+OO 6.30E-ll 9.70E-10 

Uranium2 2.41E+OO 2.60E-07 1.26E-06 

Total Dose (rem/yr) 

Cancer Risk yr-1 8.57E-08 

1 Cesium-137 from ESR 1993-1996 data (see text). 
2 Uranium was converted using the formula from Fresquez eta!. 1996, Appendix B, pg. 36 (see below). 

2. 78E-02 L/hr 

6 hr/event 

12 events/yr 

2.00E+OO L/yr 

Worst-Case Consumption 

4.50E-02 L/hr 

6 hr/event 

12 events/yr 

3.24E+OO Llyr 

1 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of liters per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of liters per year 

duration 

Note: O.Sliters per day over 18 hrs yields 2.78E-02 Llhr for Average-Case. 
Note: Average case increased by 1.62 yields 4.5E-02 Llhr for Worst-Case. 

Uranium Conversion: jU= 3.4 

pCi U isotope I L water = 11g total Uranium/L water X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 g/11g) RMA 

U-238 = 1.13E+OO pCi/L 0.9928 

U-235 = 5.29E-02 pCi/L 0.0072 

U-234 = 1.23E+OO pCi/L 0.000058 

Total U Activity = 2.41E+OO pCi/L I 
D--64 

WORST-CASE 
DOSE 

(rem/year) 

1.75E-05 

4.03E-06 

1.35E-05 

1.39E-04 

l.OlE-04 

1.57E-09 

2.03E-06 

Jtg!L 

SA 
3.35E+05 

2.16E+06 

6.24E+09 



TABLE D.3.3-10.-lngestion of Metals in Surface Water for a Nonresident Recreational User 
(From ESR 1991-1996 Data, see Table C-2) 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST- AVERAGE- WORST-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE CASE CASE 

{Jtg/L) DAILY DAILY mglkg-day HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK RISK 

mglkg-day mglkg-day 
mg/kg/day 

AG ?iSPlNiQ~ < 2.67E-05 4.33E-05 S.OE-03 5.34E-03 8.65E-03 

AL 2.40E+04 1.83E-03 2.97E-03 1.8E-Ol 1.02E-02 1.65E-02 

AS l.OOE+Ol 7.63E-07 1.24E-06 3.0E-04 l.SE+OO 2.54E-03 4.12E-03 

B 2.50E+02 1.91E-05 3.09E-05 9.0E-02 2.12E-04 3.43E-04 

BA 4.70E+02 3.59E-05 5.81E-05 7.0E-02 5.12E-04 8.30E-04 

BE 8.40E+OI 6.41E-06 1.04E-05 S.OE-03 4.3E+OO 1.28E-03 2.08E-03 

CD 1.30E+02 9.92E-06 1.6IE-05 S.OE-04 1.8E-03 1.98E-02 3.21E-02 

CN* 7.90E+Ol 6.03E-06 9.77E-06 2.0E-02 3.01E-04 4.88E-04 

co l.IOE+02 8.39E-06 1.36E-05 6.0E-02 1.40E-04 2.27E-04 

CR 2.80E+02 2.14E-05 3.46E-05 l.OE+OO 2.14E-05 3.46E-05 

cu 2.80E+02 2.14E-05 3.46E-05 1.9E-02 1.12E-03 1.82E-03 

F* 1.80E+03 1.37E-04 2.23E-04 6.0E-02 2.29E-03 3.71E-03 

FE 2.00E+04 1.53E-03 2.47E-03 

HG 7.40E-Ol 5.65E-08 9.15E-08 3.0E-04 1.88E-04 3.05E-04 

LI* 6.40E+Ol 4.88E-06 7.91E-06 2.0E-02 2.44E-04 3.96E-04 

MN 8.20E+02 6.26E-05 l.OIE-04 1.4E-Ol 4.47E-04 7.24E-04 

MO 8.60E+02 6.56E-05 1.06E-04 S.OE-03 1.31E-02 2.13E-02 

NI 6.80E+02 5.19E-05 8.41E-05 2.0E-02 2.59E-03 4.20E-03 

N02-N* 3.51E-05 5.69E-05 l.OE-01 3.5IE-04 5.69E-04 
~ N03-N * 1.40E+04 1.07E-03 1.73E-03 1.6E+OO 6.68E-04 1.08E-03 :i 
!:) 

PB 2.80E+Ol 2.14E-06 3.46E-06 1.4E-03 no data 1.53E-03 2.47E-03 :::: 

tJ ~ 
6-, !:) 
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t1 TABLE D.3.3-l 0.-lngestion of Metals in Surface Water for a Nonresident Recreational User 

I~ ~ (From ESR 1991-1996 Data, see Table C-2)-Continued 0\ 

\/.) 

~ 
AVERAGE- WORST-

ORAL II I~ 
CASE CASE AVERAGE- WORST- AVERAGE- WORST-

95% UCL CHRONIC CHRONIC ORALRfD 
SLOPE 

CASE CASE CASE CASE 
ANALYTES 

(llg/L) DAILY DAILY mg/kg-day 
FACTOR 

HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK RISK 

mg/kg-day mg/kg-day 
mg/kg/day 

SB 2.50E+OO 1.91E-07 3.09E-07 4.0E-04 

ill I~~ 
4.77E-04 7.73E-04 

SE 4.50E+02 3.43E-05 5.56E-05 S.OE-03 6.87E-03 1.11E-02 

SN 1.90E+02 1.45E-05 2.35E-05 6.0E-01 2.42E-05 3.91E-05 

SR 3.90E+02 2.98E-05 4.82E-05 6.0E-Ol ··. ··:=:·:.:;.: llljjl=j·jj 
4.96E-05 8.04E-05 

TL 4.30E+OO 3.28E-07 5.32E-07 8.0E-05 :::::::::::::::::;::::::::::::~r::::=:·:···=··.··········· 4.10E-03 6.65E-03 

u 3.40E+OO 2.59E-07 4.20E-07 3.0E-03 no data 8.65E-05 1.40E-04 

v 6.00E+Ol 4.58E-06 7.42E-06 9.0E-03 5.09E-04 8.24E-04 

ZN 2.20E+02 1.68E-05 2.72E-05 3.0E-Ol 5.60E-05 9.07E-05 

Acetone 6.10E+Ol 4.66E-06 7.54E-06 l.OE-01 4.66E-05 7.54E-05 

Benzoic acid 8.39E-07 1.36E-06 4.0E+OO 2.10E-07 3.40E-07 

Bis(2-ethylhexyl) 
1.90E+Ol 1.45E-06 2.35E-06 2.0E-02 1.4E-02 7.25E-05 1.17E-04 

phthalate 

Di-n-butyl phthalate 1.80E+Ol 1.37E-06 2.23E-06 l.OE-01 1.37E-05 2.23E-05 

Di-n-octyl phthalate •• '=stooli+Oi1• } 6.11E-07 9.89E-07 2.0E-02 3.05E-05 4.95E-05 

HMX jj!:)~\11~1!! 3.74E-07 6.06E-07 S.OE-02 7.48E-06 1.21E-05 

RDX •••f;9.QfdM•J• 5.80E-08 9.40E-08 3.0E-03 1 lF-01 1.93E-05 3.13F-05 

Note: gray shaded cells in UCL column have no 95% UCL- maximum value used. 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 
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TABLE D.3.3-10.-Ingestion of Metals in Suiface Water for a Nonresident Recreational User 
(From ESR 1991-1996 Data, see Table C-2)-Continued 

Surface Water Ingestion Factors -Nonresident Recreational User 

Intake (mglkg/day) = (CW x ffi x ET x EF xED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g., B3 j.lg/L CW = On-site concentration 

2.78E-02 L/hr IR =Average-Case ingestion rate (0.5 L I 18 hours) 

6 hrlevent ET =Average-Case exposure time 

12 events/yr EF = Average-Case exposure frequency 

4.50E-02 Llhr IR =Worst-Case ingestion rate (0.5 L * 1.62 I 18 hours) 

6 hrlevent ET =Worst-Case exposure time 

12 eventslyr EF =Worst-Case exposure frequency 

yr ED = Exposure duration 

mglj.lg CF = Conversion factor 

71.8 kg BW = Body weight 

365 d AT = ED* 365 davs 

~ 
§ 

~ 
tl 
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LANLSWEIS 

TABLE D.3.3--ll.-Ingestion of Radioactive Isotopes in NPDES Discharge Water for a Resident 
Recreational User (FromNPDES Data, 1994-1996, see Table D.3.5-4) 

DOSE 
AVERAGE-CASE 

95% UCL CONVERSION 
ANALYTE 

Tritiwn 

Radiwn-226 and 
Radiwn-228 

Total Dose (rem/yr) 

2. 78E-02 Llhr 

8 hr/event 

24 events/yr 

5.33E+DO L/yr 

Worst-Case Consumption 

4.50E-02 Llhr 

8 hr/event 

24 events/yr 

8.64E+DO L/yr 

1 

(pCi!L) 

3.70E+D4 

7.30E+DO 

FACTOR 
(rem/pCi) 

6.30E-ll 

1.20E-06 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=nwnber of liters per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of liters per year 

duration 

Note: 0.5 liters per day over 18 hrs yields 2.78E-02 Llhr for Average-Case. 
Note: Average case increased by 1.62 yields 4.5E-02 L/hr for Worst-Case. 

D-68 

DOSE 
(rem/year) 

1.24E-05 

4.67E-05 

WORST-CASE 
DOSE 

(rem/year) 

2.01E-05 

7.57E-05 

4.79E-08 
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TABLE D.3.3-12.-lngestion of Metals in NPDES Discharge for a Resident Recreational User 
(FromNPDES 1994-1996 Data, see Table D.3.5-4) 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST- AVERAGE-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE CASE 

{J.tg/L) DAILY DAILY rug/kg-day HAZARD HAZARD CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK 

rug/kg-day rug/kg-day 
rug/kg/day 

AL 7.50E+02 1.53E-04 2.47E-04 1.8E-Ol 8.48E-04 1.37E-03 

AS 2.60E+Ol 5.29E-06 8.57E-06 3.0E-04 1.5E+OO 1.76E-02 2.86E-02 

B 5.40E+02 l.IOE-04 1.78E-04 9.0E-02 1.22E-03 1.98E-03 

CD l.OOE+Ol 2.04E-06 3.30E-06 S.OE-04 1.8E-03 4.07E-03 6.59E-03 

co 1.70E+Ol 3.46E-06 5.60E-06 6.0E-02 5.77E-05 9.34E-05 

CR 3.80E+Ol 7.73E-06 1.25E-05 l.OE+OO 7.73E-06 1.25E-05 

cu 2.50E+02 5.09E-05 8.24E-05 1.9E-02 2.68E-03 4.34E-03 

HG 1.70E+OO 3.46E-07 5.60E-07 3.0E-04 1.15E-03 1.87E-03 

PB 3.20E+Ol 6.51E-06 l.OSE-05 1.4E-03 no data 4.65E-03 7.54E-03 

SE 4.60E+OO 9.36E-07 1.52E-06 S.OE-03 

rr!rr~ 
1.87E-04 3.03E-04 

v 4.70E+Ol 9.56E-06 1.55E-05 9.0E-03 1.06E-03 1.72E-03 

ZN 3.40E+02 6.92E-05 1.12E-04 3.0E-Ol 2.31E-04 3.74E-04 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

WORST-
CASE 

CANCER 
RISK 

~ 
§ 

~ 
~ :::;:
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TABLE D.3.3-12.-lngestion of Metals in NPDES Discharge for a Resident Recreational User 
(FromNPDES 1994-1996 Data, see Table D.3.5-4)-Continued 

NPDES Discharge Ingestion Factors- Resident Recreational User 

Intake (mgfkg/day) = (CW x IR x ET x EF xED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g., B3 llg/L CW =On-site concentration 

2.78E-02 Llhr IR =Average-Case ingestion rate (0.5 L /18 hours) 

8 hr/event ET = Average-Case exposure time 

24 events/yr EF =Average-Case exposure frequency 

4.50E-02 Llhr IR =Worst-Case ingestion rate (0.5 L * 1.62 I 18 hours) 

8 hr/event ET =Worst-Case exposure time 

24 events/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

mg/11g CF = Conversion factor 

71.8 kg BW = Body weight 

27375 d AT =ED* 365 

&: 
~ 
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Human Health 

TABLE D.3.3--13.-lngestion of Radioactive Isotopes in NPDES Discharge Water for a Nonresident 
Recreational User (FromNPDES 1994-1996 Data, see Table D.3.5-4) 

95% UCL 
(pCi!L) 

DOSE 
CONVERSION 

AVERAGE-CASE 
ANALYTE 

Tritium 

Radium-226 and 
Radium-228 

Total Dose (rem/yr) 

Cancer Risk yr-1 

Average-Case Consumption 

2. 78E-02 Llhr 

6 hr/event 

12 events/yr 

2.00E+OO L/yr 

Worst-Case Consumption 

4.50E-02 Llhr 

6 hr/event 

12 events/yr 

3.24E+OO L/yr 

1 

3.70E+04 

7.30E+OO 

FACTOR 
(rem/pCi) 

6.30E-11 

1.20E-06 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of liters per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of liters per year 

duration 

Note: 0.5 liters per day over 18 hrs yields 2.78E-02 L/hr for Average-Case. 
Note: Average case increased by 1.62 yields 4.5E-02 Llhr for Worst-Case. 

DOSE 
(rem/year) 

4.66E-06 

1.75E-05 

1.11E-08 

WORST-CASE 
DOSE 

(rem/year) 

7.55E-06 

2.84E-05 

1.80E-08 

D-71 
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-..] TABLE D.3.3-l4.-Ingestion of Metals in NPDES Discharge for a Nonresident Recreational User ~ N 

(FromNPDES 1994-1996 Data, see Table D.3.5-4) ~ 

~ 
AVERAGE- WORST-

.. ,t;l 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
(It giL) DAILY DAILY mglkg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per 

INDEX INDEX RISK RISK 
mglkg-day mglkg-day 

mg/kglday 

AL 7.50E+02 5.72E-05 9.27E-05 1.8E-01 nu~r:~rr:rr~~r:~r:rrr~~~~r 3.18E-04 5.15E-04 

AS 2.60E+Ol 1.98E-06 3.21E-06 3.0E-04 1.5E+OO 6.61E-03 1.07E-02 

B 5.40E+02 4.12E-05 6.68E-05 9.0E-02 4.58E-04 7.42E-04 

CD l.OOE+Ol 7.63E-07 1.24E-06 S.OE-04 1.8E-03 1.53E-03 2.47E-03 

co 1.70E+Ol 1.30E-06 2.10E-06 6.0E-02 2.16E-05 3.50E-05 

CR 3.80E+Ol 2.90E-06 4.70E-06 l.OE+OO 2.90E-06 4.70E-06 

cu 2.50E+02 1.91E-05 3.09E-05 1.9E-02 l.OOE-03 1.63E-03 

HG 1.70E+OO 1.30E-07 2.10E-07 3.0E-04 4.32E-04 7.01E-04 

PB 3.20E+Ol 2.44E-06 3.96E-06 1.4E-03 no data 1.74E-03 2.83E-03 

SE 4.60E+OO 3.51E-07 5.69E-07 S.OE-03 7.02E-05 1.14E-04 

v 4.70E+Ol 3.59E-06 5.81E-06 9.0E-03 3.99E-04 6.46E-04 

ZN 3.40E+02 2.59E-05 4.20E-05 3.0E-01 8.65E-05 1.40E-04 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 
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TABLE D.3.3-14.-Ingestion of Metals in NPDES Discharge for a Nonresident Recreational User 
(FromNPDES 1994-1996 Data, see Table D.3.5-4)-Continued 

NPDES Discharge Ingestion Factors- Nonresident Recreational User 

Intake (mg/kglday) = (CW x IR x ET x EF xED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g., B3 !J.g!L CW = On-site concentration 

2.78E-02 L/hr IR =Average-Case ingestion rate (0.5 L I 18 hours) 

6 hr/event ET =Average-Case exposure time 

12 eventslyr EF =Average-Case exposure frequency 

4.50E-02 Llhr IR =Worst-Case ingestion rate (0.5 L * 1.62 I 18 hours) 

6 hr/event ET =Worst-Case exposure time 

12 eventslyr EF =Worst-Case exposure frequency 

yr ED = Exposure duration 

mgi!J,g CF = Conversion factor 

71.8 kg BW = Body weight 

365 d AT= ED* 365 

~ 
~ 
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~ 
~ 

§: 



LANLSWEJS 

TABLE D.3.3-15.-lngestion of Radioactive Isotopes in Perimeter Soil for an Off-Site Resident 
(Nonspecific County) (FromESR 1991-1996 Data, see Table D.3.5-5) 

DOSE 
AVERAGE-CASE WORST-CASE 

ANALYTE 
95% UCL CONVERSION 

DOSE DOSE 
(pCilg) FACTOR 

(rem/year) (rem/year) 
(rem/pCi) 

Americium-241 3.70E-02 4.50E-06 6.08E-06 2.43E-05 

Cesium-137 9.80E-01 5.00E-08 1.79E-06 7.15E-06 

Plutonium-238 2.90E-02 3.80E-06 4.02E-06 1.61E-05 

Plutonium-239 and 2.13E-01 4.30E-06 3.34E-05 1.34E-04 
Plutonium-240 

Strontium-90 7.00E-01 1.30E-07 3.32E-06 1.33E-05 

Tritium1 8.44E-02 6.30E-11 1.94E-10 7.77E-10 

Uranium2 3.12E+OO 2.60E-07 2.96E-05 1.19E-04 

Total Dose (rem/yr) 

Cancer Risk yr-1 

1 Tritium was converted from pCi/mL using the formulas from Fresquez et al. 1996, Appendix B, pg. 36 (see below). 
2 Uranium was similarly converted (see below). 

Average-Case Consumption 

1.00E+02 mg/day 

365 days/yr 

3.65E+01 g/yr 

Worst-Case Consumption 

4.00E+02 mg/day 

365 days/yr 

1.46E+02 g/yr 

1 yr 

Tritium Conversion: 

=number of mg per day 

=number of days per year 

=number of grams per year 

=number of mg per day 

=number of days per year 

=number of grams per year 

=exposure duration 

0.76 

pCilg = pCi/mL X (fraction soil moisture/soil moisture density X [1-fraction soil moisture]) 

fraction soil moisture= 10% 

D-74 

pCi/mL 



Human Health 

TABLE D.3.3-15.-Ingestion of Radioactive Isotopes in Perimeter Soil for an Off-Site Resident 
(Nonspecific County) (From ESR 1991-1996 Data, see Table D.3.5-5)-Continued 

Uranium Conversion: jU= 4.4 Jtg/g 

pCi U isotope I g soil = J.lg total Uranium/g soil X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA= specific activity (pCi/g) 

CF =conversion factor (lE-06 g/f.lg) RMA SA 
U-238 = 1.46E+OO pCi/g 0.9928 3.35E+05 

U-235 = 6.84E-02 pCi/g 0.0072 2.16E+06 

U-234 = 1.59E+OO pCi/g 0.000058 6.24E+09 

Total U Activity = 3.12E+OO pCilg I 

D-75 
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~ TABLE D.3.3-16.-lngestion of Metals in Perimeter Soil to an Off-Site Resident (Nonspecific County) ~ 0\ 

(From ESR 1992-1996 Data, see Table D.3.5-5) 1/.l 

~ 
AVERAGE- WORST-

.. ,(;5 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
(mglkg) DAILY DAILY mg/kg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per 

INDEX INDEX RISK RISK 
mg/kg-day mg/kg-day 

(mg/kg)/day 

AG 1.40E+OO 1.95E-06 7.80E-06 5.0E-03 3.90E-04 1.56E-03 

AL 3.50E+OO 4.87E-06 1.95E-05 1.8E-Ol 2.71E-05 1.08E-04 

AS1 3.90E+OO 5.43E-06 2.17E-05 3.0E-04 l.SE+OO 1.81E-02 7.24E-02 

B 1.40E+Ol 1.95E-05 7.80E-05 9.0E-02 2.17E-04 8.67E-04 

BA 1.60E+02 2.23E-04 8.91E-04 7.0E-02 3.18E-03 1.27E-02 

BE2 9.90E-Ol 1.38E-06 5.52E-06 5.0E-03 4.3E+OO 2.76E-04 l.lOE-03 

CD 6.00E-Ol 8.36E-07 3.34E-06 5.0E-04 1.8E-03 1.67E-03 6.69E-03 

co 8.20E+OO 1.14E-05 4.57E-05 6.0E-02 1.90E-04 7.61E-04 

CR 1.30E+Ol 1.81E-05 7.24E-05 l.OE+OO 1.81E-05 7.24E-05 

cu 9.00E+OO 1.25E-05 5.01E-05 1.9E-02 6.60E-04 2.64E-03 

HG 5.00E-02 6.96E-08 2.79E-07 3.0E-04 2.32E-04 9.29E-04 

MN 6.50E+02 9.05E-04 3.62E-03 1.4E-Ol 6.47E-03 2.59E-02 

MO 8.50E-Ol 1.18E-06 4.74E-06 5.0E-03 2.37E-04 9.47E-04 

NI 8.60E+OO 1.20E-05 4.79E-05 2.0E-02 5.99E-04 2.40E-03 

PB 3.60E+Ol 5.01E-05 2.01E-04 1.4E-03 no data 3.58E-02 1.43E-Ol 

SB 1.70E-Ol 2.37E-07 9.47E-07 4.0E-04 5.92E-04 2.37E-03 

SE 6.40E-Ol 8.91E-07 3.57E-06 5.0E-03 1.78E-04 7.13E-04 

SN l.OOE+Ol 1.39E-05 5.57E-05 6.0E-Ol 2.32E-05 9.29E-05 

SR 3.60E+Ol S.OlE-05 2.01E-04 6.0E-Ol 8.36E-05 3.34E-04 

TL 1.70E+OO 2.37E-06 9.47E-06 8.0E-05 2.96E-02 1.18E-Ol 
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TABLE D.3.3-16.-lngestion of Metals in Perimeter Soil to an Off-Site Resident (Nonspecific County) 
(From ESR 1992-1996 Data, see Table D.3.5-5)-Continued 

AVERAGE- WORST-
CASE CASE 

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

(mg/kg) DAILY DAILY mglkg-day 
INTAKE INTAKE 

mglkg-day mglkg-day 

u 4.40E+OO 6.13E-06 2.45E-05 3.0E-03 

v 2.90E+Ol 4.04E-05 1.62E-04 9.0E-03 

ZN 4.90E+Ol 6.82E-05 2.73E-04 3.0E-Ol 

1 Detected values of Arsenic had a mean of2.37 ± 1.53 J.lg!g (2 sigma). 
2 Detected values for Beryllium had a mean of0.66 ± 0.33 J.lg!g (2 sigma). 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human cancer risk. 

Perimeter Soil Ingestion Factors 

Intake (mg/kg-day) = (CS x IR x EF x ED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g.,B3 mg/kg CS =perimeter soil concentration 

l.OOE+02 mg/day IR =Average-Case ingestion rate 

365 day/yr EF =Average-Case exposure frequency 

4.00E+02 mg/day IR =Worst-Case ingestion rate 

365 days/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

kg/mg CF = Conversion factor 

71.8 kg BW = Body weight II 27375 d AT = ED* 365 davs 

ORAL 
SLOPE 

FACTOR 
per 

(mg/kg)/day 

no data 

::;::;t: l~?i i 

AVERAGE-
CASE 

HAZARD 
INDEX 

4.49E-03 

2.27E-04 

WORST
CASE 

HAZARD 
INDEX 

1.80E-02 

9.10E-04 

AVERAGE
CASE 

CANCER 
RISK 

WORST
CASE 

CANCER 
RISK 

I! 
II 
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TABLE D.3.3-17 .-Ingestion of Radioactive Isotopes in Soil for a Resident Recreational User 
(FromESR 1992-1996 Data, see Table D.3.5-5) 

DOSE 
AVERAGE-CASE WORST-CASE 

CONVERSION 
FACTOR 

DOSE DOSE 

(rem/pCi) 
(rem/year) (rem/year) 

ANALYTE 
95% UCL 

(pCilg) 

Americium -241 1.90E-02 4.50E-06 9.12E-08 3.65E-07 

Cesium-137 l.OlE+OO S.OOE-08 5.39E-08 2.15E-07 

P1utonium-238 2.20E-02 3.80E-06 8.92E-08 3.57E-07 

P1utonium-239 and 4.03E-01 4.30E-06 1.85E-06 7.39E-06 
P1utonium-240 

Strontium-90 7.80E-01 1.30E-07 1.08E-07 4.33E-07 

Tritium1 2.59E-01 6.30E-11 1.74E-11 6.96E-ll 

Uranium2 3.41E+OO 2.60E-07 9.45E-07 3.78E-06 

Total Dose (rem/yr) 

Cancer Risk yr-1 1.57E-09 

1 Tritium was converted from pCi/mL using the formulas from Fresquez et al. 1996, Appendix B, pg. 36 (see below). 
2 Uranium was similarly converted (see below). 

Average-Case Consumption 

5.56E+OO mglhr 

8 hr/event 

24 events/yr 

1.07E+OO g/yr 

Worst-Case Consumption 

2.22E+01 mglhr 

8 hr/event 

24 events/yr 

4.27E+OO g/yr 

1 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

=exposure duration 

Note: 100 mg per day over 18 hrs yields 5.56 mglhr for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mglhr for Worst-Case. 
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TABLE D.3.3-17.-Ingestion of Radioactive Isotopes in Soil for a Resident Recreational User 
(FromESR 1992-1996 Data, see Table D.3.5-5J-Continued 

Tritium Conversion: IHJ= 2.33 pCilmL 

pCi/g = pCi/mL X (fraction soil moisture/soil moisture density X [!-fraction soil moisture]) 

Fraction soil moisture = I 0% 

Soil moisture density = I g/mL 

Tritium Activity (pCilg) = 2.59E-Ol I 
Uranium Conversion: IU= 4.8 p,g/g 

pCi U isotope I g soil= f.Lg total Uraniurn/g soil X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA= specific activity (pCi/g) 

CF = conversion factor (IE-06 g/fl.g) RMA SA 

U-238 = 1.60E+OO pCi/g 0.9928 3.35E+05 

U-235 = 7.46E-02 pCi/g 0.0072 2.16E+06 

U-234 = 1.74E+OO pCi/g 0.000058 6.24E+09 

Total U Activity = 3.41E+OO pCilg I 
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00 TABLE D.3.3-18.-lngestion of Metals in Soil for a Resident Recreational User ~ 0 

(From ESR 1991-1996 Data, see Table D.3.5-5) V:l 

~ 
AVERAGE- WORST-

.. '~ 
CASE CASE 

ORAL 
AVERAGE- WORST- AVERAGE- WORST-

95% UCL CHRONIC CHRONIC ORAL RID 
SLOPE 

CASE CASE CASE CASE 
ANALYTES 

(ltg/L) DAILY DAILY mg/kg-day 
FACTOR 

HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK RISK 

mg/kg-day mg/kg-day 
mg/kg/day 

AG 2.30E+OO 9.36E-08 3.74E-07 S.OE-03 ~=~=~:::~:::~:~:~:~:::::~::::::~ji::::::::::::;:::;:;:::;::;::::: 1.87E-05 7.49E-05 

AL 4.30E+OO 1.75E-07 7.00E-07 1.8E-Ol . · .. ; . ~.: .. ": 
9.72E-07 3.89E-06 

AS 3.70E+OO l.SIE-07 6.02E-07 3.0E-04 l.SE+OO 5.02E-04 2.01E-03 

B 2.40E+Ol 9.77E-07 3.91E-06 9.0E-02 1.09E-05 4.34E-05 

BA 1.70E+02 6.92E-06 2.77E-05 7.0E-02 9.88E-05 3.95E-04 

BE l.OOE+OO 4.07E-08 1.63E-07 S.OE-03 4.3E+OO 8.14E-06 3.26E-05 

CD 2.70E-Ol l.IOE-08 4.40E-08 S.OE-04 1.8E-03 2.20E-05 8.79E-05 

co 7.90E+OO 3.22E-07 1.29E-06 6.0E-02 5.36E-06 2.14E-05 

CR 1.20E+Ol 4.88E-07 1.95E-06 l.OE+OO 4.88E-07 1.95E-06 

cu 9.70E+OO 3.95E-07 1.58E-06 1.9E-02 2.08E-05 8.31E-05 

FE 1.80E+OO 7.33E-08 2.93E-07 

HG 4.00E-02 1.63E-09 6.51E-09 3.0E-04 5.43E-06 2.17E-05 

MN 6.10E+02 2.48E-05 9.93E-05 1.4E-Ol 1.77E-04 7.09E-04 

MO 9.30E-Ol 3.79E-08 I.SIE-07 S.OE-03 7.57E-06 3.03E-05 

NI 9.70E+OO 3.95E-07 1.58E-06 2.0E-02 1.97E-05 7.90E-05 

PB 3.00E+Ol 1.22E-06 4.88E-06 1.4E-03 no data 8.72E-04 3.49E-03 

SB 4.50E-Ol 1.83E-08 7.33E-08 4.0E-04 4.58E-05 1.83E-04 

SE 4.80E-Ol 1.95E-08 7.81E-08 S.OE-03 3.91E-06 1.56E-05 

SN 1.20E+Ol 4.88E-07 1.95E-06 6.0E-Ol 8.14E-07 3.26E-06 

SR 3.90E+Ol 1.59E-06 6.35E-06 6.0E-OI 2.65E-06 1.06E-05 

TL 9.30E-Ol 3.79E-08 l.SIE-07 8.0E-05 4.73E-04 1.89E-03 
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TABLE D.3.3-18.-Ingestion of Metals in Soil for a Resident Recreational User 
(From ESR 1991-1996 Data, see Table D.3.5-5)-Continued 

AVERAGE- WORST-
ORAL 

CASE CASE AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE 

ANALYTES 
(J.lg/L) DAILY DAILY mg/kg-day 

FACTOR 
HAZARD HAZARD 

INTAKE INTAKE 
per 

INDEX INDEX 
mglkg-day mg/kg-day 

mg/kg/day 

u 4.80E+OO 1.95E-07 7.81E-07 3.0E-03 no data 6.51E-05 2.60E-04 
:·:·:·:·:·:·:·:·:·:·:·:-:-:-:-:-:-:-:-:·:-:-:-:-:-:-:-:-:-:-:-:-:-: 

v 3.00E+Ol 1.22E-06 4.88E-06 9.0E-03 ;:::::::::::;:;:;:::::;:::;:;:::~;:;::::::::::::::::::·:-:-:-·-·. 1.36E-04 5.43E-04 

ZN 4.90E+Ol 1.99E-06 7.98E-06 3.0E-Ol ·! ~: . 6.65E-06 2.66E-05 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human cancer risk. 

On-Site Soil Ingestion Factors- Resident Recreational User 

Intake (mg/kg/day) = (CW x IR x ET x EF x ED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g.,B3 mg/kg CW = On-site concentration 

5.56E+OO mglhr IR =Average-Case ingestion rate 

8 hr/event ET = Average-Case exposure time 

24 events/yr EF = Average-Case exposure frequency 

2.22E+Ol mglhr IR =Worst-Case ingestion rate 

8 hr/event ET =Worst-Case exposure time 

24 events/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

kg/mg CF = Conversion factor 

71.8 kg BW = Body weight 

27375 d AT = ED* 365 days 

Note: 100 mg per day over 18 hrs yields 5.56 mg per hour for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mg per hour for Worst-Case. 

AVERAGE- WORST-
CASE CASE 

CANCER CANCER 
RISK RISK 
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TABLE D.3.~19.-Ingestion of Radioactive Isotopes in Soil for a Nonresident Recreational User 
(From ESR 1992-1996 Data, see Table D.3. 5-5) 

DOSE 
AVERAGE-CASE WORST-CASE 

CONVERSION 
FACTOR 

DOSE DOSE 

(rem/pCi) 
(rem/year) (rem/year) 

ANALYTE 
95% UCL 

(pCi/g) 

Americium -241 1.90E-02 4.50E-06 3.42E-08 l.37E-07 

Cesium-137 l.OlE+OO S.OOE-08 2.02E-08 8.08E-08 

P1utonium-238 2.20E-02 3.80E-06 3.34E-08 1.34E-07 

P1utonium-239 and 4.03E-01 4.30E-06 6.93E-07 2.77E-06 
Plutonium-240 

Strontium-90 7.80E-01 1.30E-07 4.06E-08 1.62E-07 

Tritium 1 2.59E-01 6.30E-11 6.52E-12 2.61E-11 

Uranium2 3.41E+OO 2.60E-07 3.54E-07 1.42E-06 

Total Dose (rem/yr) 

Cancer Risk yr-1 5.88E-10 2.35E-09 

1 Tritium was converted from pCi/mL using the formulas from Fresquez et al. 1996, Appendix B, pg. 36 (see below). 
2 Uranium was similarly converted (see below). 

-Case Consumption 

5.56E+OO mglhr 

6 hr/event 

12 events/yr 

4.00E-01 g/yr 

Worst-Case Consumption 

2.22E+01 mglhr 

6 hr/event 

12 events/yr 

1.60E+OO g/yr 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

=p·vnr'"nrP duration 

Note: 100 mg per day over 18 hrs yields 5.56 mglhr for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mglhr for Worst-Case. 
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TABLE D.3.3-19.-Ingestion of Radioactive Isotopes in Soil for a Nonresident Recreational User 
(FromESR 1992-1996 Data, see Table D.3.5-5)-Continued 

Tritium Conversion: IH3= 2.33 pCi/mL 

pCi!g = pCi/mL X (fraction soil moisture /soil moisture density X [1-fraction soil moisture]) 

fraction soil moisture= 10% 

soil moisture density = 1 g/mL 

Tritium Activity (pCi/g) = 2.59E-Ol I 
Uranium Conversion: IU= 4.8 Jtg/g 

pCi U isotope I g soil= f.Lg total Uraniurnlg soil X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 g/f.Lg) RMA SA 

U-238 = 1.60E+OO pCi/g 0.9928 3.35E+05 

U-235 = 7.46E-02 pCilg 0.0072 2.16E+06 

U-234 = 1.74E+OO pCi/g 0.000058 6.24E+09 

Total U Activity = 3.41E+OO pCi!g I 
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00 TABLE D.3.3-20.-lngestion of Metals in Soils to a Nonresident Recreational User ~ ~ 

(From ESR 1991-1996 Data, see Table D.3.5-5) V':l 

~ 
AVERAGE- WORST- " .~ 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
SLOPE 

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE CASE CASE 

(ltg/L) DAILY DAILY mglkg-day HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK RISK 

mglkg-day mglkg-day 
mglkg/day 

AG 2.30E+OO 3.51E-08 1.40E-07 S.OE-03 ~:;:::;:;<<:;:::::::::·.:::;~;::::::;:<·:=::.:.;.;.·.·.· .. 7.02E-06 2.81E-05 

AL 4.30E+OO 6.56E-08 2.63E-07 1.8E-Ol i:ij : i. . ·,:::. 3.65E-07 1.46E-06 

AS 3.70E+OO 5.65E-08 2.26E-07 3.0E-04 l.SE+OO 1.88E-04 7.53E-04 

B 2.40E+Ol 3.66E-07 1.47E-06 9.0E-02 4.07E-06 1.63E-05 

BA 1.70E+02 2.59E-06 1.04E-05 7.0E-02 3.71E-05 1.48E-04 

BE l.OOE+OO 1.53E-08 6.11E-08 S.OE-03 4.3E+OO 3.05E-06 1.22E-05 

CD 2.70E-Ol 4.12E-09 1.65E-08 S.OE-04 1.8E-03 8.24E-06 3.30E-05 

co 7.90E+OO 1.21E-07 4.82E-07 6.0E-02 2.01E-06 8.04E-06 

CR 1.20E+Ol 1.83E-07 7.33E-07 l.OE+OO 1.83E-07 7.33E-07 

cu 9.70E+OO 1.48E-07 5.92E-07 1.9E-02 7.79E-06 3.12E-05 

FE 1.80E+OO 2.75E-08 l.lOE-07 

HG 4.00E-02 6.11E-10 2.44E-09 3.0E-04 2.04E-06 8.14E-06 

MN 6.10E+02 9.31E-06 3.72E-05 1.4E-Ol 6.65E-05 2.66E-04 

MO 9.30E-Ol 1.42E-08 5.68E-08 S.OE-03 2.84E-06 1.14E-05 

NI 9.70E+OO 1.48E-07 5.92E-07 2.0E-02 7.40E-06 2.96E-05 

PB 3.00E+Ol 4.58E-07 1.83E-06 1.4E-03 no data 3.27E-04 1.31E-03 

SB 4.50E-Ol 6.87E-09 2.75E-08 4.0E-04 1.72E-05 6.87E-05 

SE 4.80E-Ol 7.33E-09 2.93E-08 S.OE-03 1.47E-06 5.86E-06 

SN 1.20E+Ol 1.83E-07 7.33E-07 6.0E-Ol 3.05E-07 1.22E-06 

SR 3.90E+Ol 5.95E-07 2.38E-06 6.0E-Ol 9.92E-07 3.97E-06 

TL 9.30E-Ol 1.42E-08 5.68E-08 8.0E-05 1.77E-04 7.10E-04 
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TABLE D.3.3-20.-lngestion of Metals in Soils to a Nonresident Recreational User 
(From ESR 1991-1996 Data, see Table D.3.5-5)-Continued 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE 

(Jlg/L) DAILY DAILY mg/kg-day HAZARD HAZARD 
INTAKE INTAKE 

per 
INDEX INDEX 

mg/kg-day mg/kg-day 
mg/kg/day 

u 4.80E+OO 7.33E-08 2.93E-07 3.0E-03 no data 2.44E-05 9.77E-05 

v 3.00E+Ol 4.58E-07 1.83E-06 9.0E-03 :: iii !~i::: i 
5.09E-05 2.04E-04 

ZN 4.90E+Ol 7.48E-07 2.99E-06 3.0E-01 2.49E-06 9.97E-06 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human cancer risk. 

On-Site Soil Ingestion Factors- Nonresident Recreational User 

Intake (mg/kg/day) = (CW x IR x ET x EF xED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g., B3 mglkg CW =On-site concentration 

5.56E+OO mglhr IR = Average-Case ingestion rate 

6 hr/event ET =Average-Case exposure time 

12 events/yr EF = Average-Case exposure frequency 

2.22E+OI mg/hr IR =Worst-Case ingestion rate 

6 hr/event ET =Worst-Case exposure time 

12 events/yr EF =Worst-Case exposure frequency 

yr ED = Exposure duration 

kg/mg CF = Conversion factor 

71.8 kg BW =Body weight 

Note: 100 mg per day over 18 hrs yields 5.56 mg per hour for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mg per hour for Worst-Case. 

AVERAGE- WORST-
CASE CASE 

CANCER CANCER 
RISK RISK 
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TABLE D.3.~21.-lngestion of Radioactive Isotopes in Perimeter Sediment for an Off-Site 
Resident (Nonspecific County) 

(FromESR 1991-1996 Data, see Table C-4) 

DOSE 
AVERAGE-CASE WORST-CASE 

CONVERSION 
FACTOR 

DOSE DOSE 

(rem/pCi) 
(rem/year) (rem/year) 

ANALYTE 
95% UCL 

(pCi/g) 

Americium -241 2.20E-OI 4.50E-06 3.61E-05 1.45E-04 

Cesium-137 9.90E-Ol 5.00E-08 1.8IE-06 7.23E-06 

Plutonium-238 2.70E-02 3.80E-06 3.74E-06 1.50E-05 

Plutonium-239 and 3.70E+OO 4.30E-06 5.81E-04 2.32E-03 
Plutonium-240 

Strontium-90 9.30E-Ol 1.30E-07 4.41E-06 1.77E-05 

Tritium1 2.1IE-Ol 6.30E-ll 4.85E-10 1.94E-09 

Uranium2 2.98E+OO 2.60E-07 2.83E-05 1.13E-04 

Total Dose (rem/yr) 

Cancer Risk yr-1 3.28E-07 1.31E-06 

1 Tritium was converted from pCi/ml using the formulas from Fresquez et at. 1996, Appendix B, pg. 36 (see below). 
2 Uranium was similarly converted (see below). 

Average-Case Consumption 

I.OOE+02 mg/day 

365 days/yr 

3.65E+Ol g/yr 

Worst-Case Consumption 

4.00E+02 mg/day 

365 days/yr 

1.46E +02 g/yr 

1 yr 

Tritium Conversion: 

=number of mg per day 

=number of days per year 

=number of grams per year 

=number of mg per day 

=number of days per year 

=number of grams per year 

=exposure duration 

1.9 

pCi/g = pCi/ml X (fraction soil moisture /soil moisture density X [!-fraction soil moisture]) 

fraction soil moisture = I 0% 

soil moisture density = I g/ml 
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TABLE D.3.3-21.-lngestion of Radioactive Isotopes in Perimeter Sediment for an Off-Site 
Resident (Nonspecific County) 

(FromESR 1991-1996 Data, see Table C-4)-Continued 

Uranium Conversion: IU= 4.2 p.lg/g 

pCi U isotope I g soil = IJ.g total Uranium/g soil X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 gi!J.g) RMA SA 
U-238 = 1.40E+OO pCi/g 0.9928 3.35E+05 

U-235 = 6.53E-02 pCilg 0.0072 2.16E+06 

U-234 = 1.52E+OO pCi/g 0.000058 6.24E+09 

Total U Activity = 2.98E+OO pCilg I 
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00 TABLE D.3.3-22.-Ingestion of Metals in Perimeter Sediments to an Off-Site Resident (Nonspecific County) ~ 00 

(From ESR 1991-1996 Data, see Table C-4) V:J 

~ 
AVERAGE- WORST-

.. ,t.;3 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
(mg/kg) DAILY DAILY mg/kg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per 

INDEX INDEX RISK RISK 
mglkg-day mglkg-day 

(mg/kg)/day 

AG 2.10E+Ol 2.92E-05 1.17E-04 5.0E-03 ::}~:~:~:~:~:~:::~:~:~::~~~~~~ili~:~:~:~:~:::::::::::::::::::;;:; 5.85E-03 2.34E-02 

AL 1.20E+04 1.67E-02 6.69E-02 1.8E-Ol .::: :. :w ::= 9.29E-02 3.71E-Ol 

AS1 l.SOE+Ol 2.09E-05 8.36E-05 3.0E-04 1.5E+OO 6.96E-02 2.79E-Ol 

B 1.60E+Ol 2.23E-05 8.91E-05 9.0E-02 2.48E-04 9.90E-04 

BA 2.40E+02 3.34E-04 1.34E-03 7.0E-02 4.78E-03 1.91E-02 

BE2 l.lOE+OO 1.53E-06 6.13E-06 S.OE-03 4.3E+OO 3.06E-04 1.23E-03 

CD 1.60E+OO 2.23E-06 8.91E-06 5.0E-04 1.8E-03 4.46E-03 1.78E-02 

co 8.00E+OO l.llE-05 4.46E-05 6.0E-02 1.86E-04 7.43E-04 

CR l.OOE+Ol 1.39E-05 5.57E-05 l.OE+OO 1.39E-05 5.57E-05 

cu 1.60E+Ol 2.23E-05 8.91E-05 1.9E-02 1.17E-03 4.69E-03 

HG 6.70E-02 9.33E-08 3.73E-07 3.0E-04 3.11E-04 1.24E-03 

MN 5.00E+02 6.96E-04 2.79E-03 1.4E-01 4.97E-03 1.99E-02 

MO 2.50E+OO 3.48E-06 1.39E-05 5.0E-03 6.96E-04 2.79E-03 

NI l.lOE+Ol 1.53E-05 6.13E-05 2.0E-02 7.66E-04 3.06E-03 

PB 2.30E+Ol 3.20E-05 1.28E-04 1.4E-03 no data 2.29E-02 9.15E-02 

SB 9.70E-Ol 1.35E-06 5.40E-06 4.0E-04 3.38E-03 1.35E-02 

SE 2.40E+Ol 3.34E-05 1.34E-04 5.0E-03 6.69E-03 2.67E-02 

SN 2.30E+Ol 3.20E-05 1.28E-04 6.0E-Ol 5.34E-05 2.14E-04 

SR 3.70E+Ol 5.15E-05 2.06E-04 6.0E-Ol 8.59E-05 3.44E-04 

TL 4.30E+OO 5.99E-06 2.40E-05 8.0E-05 7.49E-02 2.99E-Ol 
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TABLE D.3.3-22.-lngestion of Metals in Perimeter Sediments to an Off-Site Resident (Nonspecific County) 
(From ESR 1991-1996 Data, see Table C-4)-Continued 

ANALYTES 

u 
v 
ZN 

95% UCL 
(mglkg) 

4.20E+OO 

2.40E+Ol 

1.10E+02 

AVERAGE-
CASE 

CHRONIC 
DAILY 

INTAKE 
mglkg-day 

5.85E-06 

3.34E-05 

1.53E-04 

WORST-
CASE 

CHRONIC 
DAILY 

INTAKE 
mglkg-day 

2.34E-05 

1.34E-04 

6.13E-04 

1 Detected values of Arsenic had a mean of2.1 ± 12.9 flg/g (2 sigma). 
2 Detected values for Beryllium had a mean of 0.49 ± 0.51 f.! gig (2 sigma). 

ORALRfD 
mglkg-day 

3.0E-03 

9.0E-03 

3.0E-Ol 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human cancer risk. 

Perimeter Sediment Ingestion Factors 

Intake (mg/kg-day) = (CS x IR x EF xED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g.,B3 mg/kg CS =perimeter sediment concentration 

l.OOE+02 mg/day IR =Average-Case ingestion rate 

365 day/yr EF =Average-Case exposure frequency 

4.00E+02 mg/day IR =Worst-Case ingestion rate 

365 days/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

kg/mg CF = Conversion factor 

71.8 kg BW =Body weight 

II 27375 d AT = ED* 365 davs 

ORAL 
SLOPE 

AVERAGE- WORST- AVERAGE-

FACTOR 
CASE CASE CASE 

HAZARD HAZARD CANCER 
per 

INDEX INDEX RISK 
(mglkg)/day 

no data 1.95E-03 7.80E-03 

3.71E-03 1.49E-02 

5.11E-04 2.04E-03 

WORST-
CASE 

CANCER 
RISK 

If 
:::! 

II 



LANLSWEIS 

TABLE D.3.3-23.-lngestion of Radioactive Isotopes in Sediment for a Resident Recreational User 
(FromESR 1991-1996 Data, see Table C-4) 

ANALYTE 

Americium -241 

Cesium-137 

Plutonium-238 

Plutonium-239 and 
Plutonium-240 

Strontium-90 

Tritium 1 

Uranium2 

Total Dose (rem/yr) 

Cancer Risk yr-1 

95% UCL 
(pCi/g) 

3.80E+OO 

1.80E+Ol 

1.70E+OO 

3.70E+OO 

1.60E+OO 

3.11E+OO 

2.70E+OO 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

4.50E-06 

S.OOE-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-ll 

2.60E-07 

AVERAGE-CASE WORST-CASE 
DOSE DOSE 

(rem/year) (rem/year) 

1.82E-05 7.30E-05 

9.60E-07 3.84E-06 

6.89E-06 2.76E-05 

1.70E-05 6.79E-05 

2.22E-07 8.87E-07 

2.09E-10 8.36E-10 

7.48E-07 2.99E-06 

2.20E-08 8.81E-08 

1 Tritium was converted from pCi/mL using the formulas from Fresquez et al. 1996, Appendix B, pg. 36 (see below). 
2 Uranium was similarly converted (see below). 

Average-Case Consumption 

5.56E+OO mglhr 

8 hr/event 

24 events/yr 

1.07E+OO g/yr 

Worst-Case Consumption 

2.22E+Ol mglhr 

8 hr/event 

24 events/yr 

4.27E+OO g/yr 

1 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

=exposure duration 

Note: 100 mg per day over 18 hrs yields 5.56 mg!hr for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mg!hr for Worst-Case. 

D-90 



Human Health 

TABLE D.3.3-23.-lngestion of Radioactive Isotopes in Sediment for a Resident Recreational User 
(FromESR 1991-1996 Data, see Table C-4)-Continued 

Tritium Conversion: IH3= 28 pCi/mL 

pCilg = pCi/mL X (fraction soil moisture/soil moisture density X [!-fraction soil moisture]) 

Fraction soil moisture = I 0% 

Soil moisture density = I g/mL 

Tritium Activity (pCi/g) = 3.11E+OO I 
Uranium Conversion: lU= 3.8 f.lg/g 

pCi U isotope I g soil= jlg total Uranium/g soil X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (IE-06 g/jlg) RMA SA 

U-238 = 1.26E+OO pCi/g 0.9928 3.35E+05 

U-235 = 5.91E-02 pCilg 0.0072 2.I6E+06 

U-234 = I.38E+OO pCi/g 0.000058 6.24E+09 

Total U Activity = 2.70E+OO pCi/g I 

D-9I 



\j t;;: I 
\0 TABLE D.3.3-24.-Ingestion of Metals in Sediment for a Resident Recreational User ~ N 

(FromESR 1991-1996 Data, see Table C-4) V:l 

~ 
AVERAGE- WORST-

.. ,c.; 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
(Jtg!L) DAILY DAILY mglkg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per 

INDEX INDEX RISK RISK 
mg/kg-day mglkg-day 

mg/kg/day 

AG l.OOE+Ol 4.07E-07 1.63E-06 S.OE-03 8.14E-05 3.26E-04 

AL l.SOE+04 6.11E-04 2.44E-03 1.8E-Ol 3.39E-03 1.36E-02 

AS 3.40E+OO 1.38E-07 5.54E-07 3.0E-04 l.SE+OO 4.61E-04 1.85E-03 

B 3.90E+Ol 1.59E-06 6.35E-06 9.0E-02 1.76E-05 7.05E-05 

BA 2.90E+02 1.18E-05 4.72E-05 7.0E-02 1.69E-04 6.74E-04 

BE 1.70E+OO 6.92E-08 2.77E-07 S.OE-03 4.3E+OO 1.38E-05 5.54E-05 

CD l.SOE+OO 6.11E-08 2.44E-07 S.OE-04 1.8E-03 1.22E-04 4.88E-04 

co 8.40E+OO 3.42E-07 1.37E-06 6.0E-02 5.70E-06 2.28E-05 

CR 1.80E+02 7.33E-06 2.93E-05 l.OE+OO 7.33E-06 2.93E-05 

cu 1.20E+Ol 4.88E-07 1.95E-06 1.9E-02 2.57E-05 1.03E-04 

FE 1.50E+04 6.11E-04 2.44E-03 

HG 8.70E-02 3.54E-09 1.42E-08 3.0E-04 1.18E-05 4.72E-05 

LI 2.90E+Ol 1.18E-06 4.72E-06 2.0E-02 5.90E-05 2.36E-04 

MN S.OOE+02 2.04E-05 8.14E-05 1.4E-Ol 1.45E-04 5.81E-04 

MO 6.40E+OO 2.60E-07 1.04E-06 S.OE-03 5.21E-05 2.08E-04 

NI 1.30E+Ol 5.29E-07 2.12E-06 2.0E-02 2.65E-05 1.06E-04 

PB 3.80E+Ol l.SSE-06 6.19E-06 1.4E-03 no data l.IOE-03 4.42E-03 

SB 9.80E+OO 3.99E-07 1.60E-06 4.0E-04 9.97E-04 3.99E-03 

SE 6.00E-Ol 2.44E-08 9.77E-08 S.OE-03 4.88E-06 1.95E-05 

SN 7.30E+Ol 2.97E-06 1.19E-05 6.0E-Ol 4.95E-06 1.98E-05 

SR 1.80E+02 7.33E-06 2.93E-05 6.0E-Ol 1.22E-05 4.88E-05 

TL l.OOE+Ol 4.07E-07 1.63E-06 8.0E-05 5.09E-03 2.04E-02 
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TABLE D.3.3-24.-Ingestion of Metals in Sediment for a Resident Recreational User 
(From ESR 1991-1996 Data, see Table C-4)-Continued 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST- AVERAGE-

ANALYTES 
95% UCL CHRONIC CHRONIC ORALRfD 

FACTOR 
CASE CASE CASE 

(f.lg/L) DAILY DAILY mglkg-day HAZARD HAZARD CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK 

mglkg-day mglkg-day 
mg/kglday 

u 3.80E+OO l.SSE-07 6.19E-07 3.0E-03 no data 5.16E-05 2.06E-04 

v 3.90E+Ol 1.59E-06 6.35E-06 9.0E-03 1.76E-04 7.05E-04 

ZN 1.60E+02 6.51E-06 2.60E-05 3.0E-Ol 2.17E-05 8.68E-05 

llefhvllii&ViY > 3.50E+02 1.42E-05 5.70E-05 2.0E-02 1.4E-02 7. 12E-04 2.85E-03 

Di-n-butyl 
9.90E+02 4.03E-05 1.61E-04 l.OE-01 4.03E-04 1.61E-03 

phthalate 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human cancer risk. 

WORST-
CASE 

CANCER 
RISK 

~ 
l:l 
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~ 
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TABLE D.3.3-24.-lngestion of Metals in Sediment for a Resident Recreational User 
(From ESR 1991-1996 Data, see Table C-4)-Continued 

On-Site Sediment Ingestion Factors- Resident Recreational User 

Intake (mg/kglday) = (CW x IR x ET x EF xED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g.,B3 mg/kg CW = On-site concentration 

5.56E+OO mg/hr IR =Average-Case ingestion rate 

8 hr/event ET =Average-Case exposure time 

24 events/yr EF = Average-Case exposure frequency 

2.22E+Ol mglhr IR =Worst-Case ingestion rate 

8 hr/event ET =Worst-Case exposure time 

24 events/yr EF =Worst-Case exposure frequency 

75 yr ED = Exposure duration 

kg/mg CF = Conversion factor 

71.8 kg BW = Body weight 

27375 d AT =ED* 365 

Note: 100 mg per day over 18 hrs yields 5.56 mg per hour for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mg per hour for Worst-Case. 
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Human Health 

TABLE D.3.~25.-lngestion of Radioactive Isotopes in Sediment for a Nonresident Recreational 
User (FromESR 1991-1996 Data, see Table C-4) 

DOSE 
AVERAGE-CASE WORST-CASE 

CONVERSION 95% UCL 
DOSE DOSE 

FACTOR 
(rem/year) (rem/year) 

(rem/pCi) 

ANALYTE (pCilg) 

Americium-241 3.80E+OO 4.50E-06 6.84E-06 2.74E-05 

Cesium-137 1.80E+01 S.OOE-08 3.60E-07 1.44E-06 

P1utonium-238 1.70E+OO 3.80E-06 2.58E-06 1.03E-05 

P1utonium-239 and 3.70E+OO 4.30E-06 6.36E-06 2.55E-05 
P1utonium-240 

Strontium-90 l.60E+OO 1.30E-07 8.32E-08 3.33E-07 

Tritium1 3.11E+OO 6.30E-ll 7.84E-ll 3.14E-10 

Uranium2 2.70E+OO 2.60E-07 2.8lE-07 l.l2E-06 

Dose (rem/yr) 

Cancer Risk yr-1 8.26E-09 3.30E-08 

1 Tritium was converted from pCi/mL using the formulas from Fresquez, 1996 eta!. Appendix B, pg. 36 (see below). 
2 Uranium was similarly converted (see below). 

Average-Case Consumption 

5.56E+OO mglhr 

6 hr/event 

12 events/yr 

4.00E-Ol g/yr 

2.22E+Ol mglhr 

6 hr/event 

12 events/yr 

1.60E+OO g/yr 

1 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

=ingestion rate per hour 

=number of hours per visit 

=number of visits per year 

=number of grams per year 

duration 

Note: 100 mg per day over 18 hrs yields 5.56 mg/hr for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mg/hr for Worst-Case. 
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TABLE D.3.3-25.-lngestion of Radioactive Isotopes in Sediment for a Nonresident Recreational 
User (FromESR 1991-1996 Data, see Table C-4)-Continued 

Tritium Conversion: IH3= 28 pCilmL 

pCilg = pCi/mL X (fraction soil moisture/soil moisture density X [!-fraction soil moisture]) 

Fraction soil moisture = I 0% 

Soil moisture density = I g/mL 

Tritium Activity (pCi/g) = J.llE+OO I 
Uranium Conversion: lU= 3.8 tJ.g/g 

pCi U isotope I g soil = J.Lg total Uranium/g soil X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF =conversion factor (IE-06 g/J.Lg) RMA SA 

U-238 = 1.26E+OO pCi/g 0.9928 3.35E+05 

U-235 = 5.91E-02 pCilg 0.0072 2.16E+06 

U-234 = I.38E+OO pCi/g 0.000058 6.24E+09 

TotaJ U Activity= 2.70E+OO pCilg I 
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TABLE D.3.3-26.-Ingestion of Metals in Sediment for a Nonresident Recreational User 
(From ESR 1991-1996 Data, see Table C-4) 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST- AVERAGE- WORST-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE CASE CASE 

(ltg/L) DAILY DAILY mglkg-day HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE 

per 
INDEX INDEX RISK RISK 

mglkg-day mglkg-day 
mg/kg/day 

AG l.OOE+Ol 1.53E-07 6.11E-07 S.OE-03 iiiiiilii~iiiiii 3.05E-05 1.22E-04 

AL l.SOE+04 2.29E-04 9.16E-04 1.8E-Ol 1.27E-03 5.09E-03 

AS 3.40E+OO 5.19E-08 2.08E-07 3.0E-04 l.SE+OO 1.73E-04 6.92E-04 

B 3.90E+Ol 5.95E-07 2.38E-06 9.0E-02 6.61E-06 2.65E-05 

BA 2.90E+02 4.43E-06 1.77E-05 7.0E-02 6.32E-05 2.53E-04 

BE 1.70E+OO 2.59E-08 1.04E-07 S.OE-03 4.3E+OO 5.19E-06 2.08E-05 

CD 1.50E+OO 2.29E-08 9.16E-08 5.0E-04 1.8E-03 4.58E-05 1.83E-04 

co 8.40E+OO 1.28E-07 5.13E-07 6.0E-02 2.14E-06 8.55E-06 

CR 1.80E+02 2.75E-06 l.IOE-05 l.OE+OO 2.75E-06 l.IOE-05 

cu 1.20E+Ol 1.83E-07 7.33E-07 1.9E-02 9.64E-06 3.86E-05 

FE 1.50E+04 2.29E-04 9.16E-04 

HG 8.70E-02 1.33E-09 5.31E-09 3.0E-04 4.43E-06 1.77E-05 

LI 2.90E+Ol 4.43E-07 1.77E-06 2.0E-02 2.21E-05 8.85E-05 

MN 5.00E+02 7.63E-06 3.05E-05 1.4E-Ol 5.45E-05 2.18E-04 

MO 6.40E+OO 9.77E-08 3.91E-07 5.0E-03 1.95E-05 7.81E-05 

Nl 1.30E+Ol 1.98E-07 7.94E-07 2.0E-02 9.92E-06 3.97E-05 

PB 3.80E+Ol 5.80E-07 2.32E-06 1.4E-03 no data 4.14E-04 1.66E-03 

SB 9.80E+OO 1.50E-07 5.98E-07 4.0E-04 3.74E-04 1.50E-03 

SE 6.00E-Ol 9.16E-09 3.66E-08 5.0E-03 1.83E-06 7.33E-06 :J:: 
SN 7.30E+Ol l.IIE-06 4.46E-06 6.0E-Ol 1.86E-06 7.43E-06 

;:: 
~ 
1:1 

SR 1.80E+02 2.75E-06 l.IOE-05 6.0E-Ol 4.58E-06 1.83E-05 ~ 

tJI ~ 
TL l.OOE+Ol 1.53E-07 6.11E-07 8.0E-05 1.91E-03 7.63E-03 1:1 0 ::;:-
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t:1 TABLE D.3.3-26.-Ingestion of Metals in Sediment for a Nonresident Recreational User 

I~ I 
\C) (From ESR 1991-1996 Data, see Table C-4)-Continued 00 

V:l 
~ 

AVERAGE- WORST-
ORAL II I~ 

CASE CASE AVERAGE- WORST- AVERAGE- WORST-
95% UCL CHRONIC CHRONIC ORALRFD 

SLOPE 
CASE CASE CASE CASE 

ANALYTES 
(ltg/L) DAILY DAILY mglkg-day 

FACTOR 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE 
per mg/kg/ 

INDEX INDEX RISK RISK 
mglkg-day mg/kg-day 

day 

u 3.80E+OO 5.80E-08 2.32E-07 3.0E-03 no data 1.93E-05 7.73E-05 

v 3.90E+Ol 5.95E-07 2.38E-06 9.0E-03 6.61E-05 2.65E-04 

ZN 1.60E+02 2.44E-06 9.77E-06 3.0E-Ol 8.14E-06 3.26E-05 

Bis(2-
ethylhexyl) 3.50E+02 5.34E-06 2.14E-05 2.0E-02 1.4E-02 2.67E-04 1.07E-03 
phthalate 

Di-n-butyl 
9.90E+02 l.SlE-05 6.04E-05 l.OE-01 I.SlE-04 6.04E-04 
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TABLE D.3.3-26.-lngestion of Metals in Sediment for a Nonresident Recreational User 
(From ESR 1991-1996 Data, see Table C-4)-Continued 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human cancer risk. 

On-Site Sediment Ingestion Factors -Nonresident Recreational User 

Intake (mg/kglday) = (CW x IR x ET x EF xED x CF)/(BW x AT) 

Note: modified from EPA 1989, exhibit 6-12, pg. 6-36. 

e.g.,B3 

5.56E+OO 

6 

12 

2.22£+01 

6 

12 

71.8 

365 

mg/kg 

mglhr 

hr/event 

events/yr 

mglhr 

hr/event 

events/yr 

yr 

kg/mg 

kg 

d 

CW = On-site concentration 

IR = Average-Case ingestion rate 

ET =Average-Case exposure time 

EF =Average-Case exposure frequency 

IR =Worst-Case ingestion rate 

ET =Worst-Case exposure time 

EF =Worst-Case exposure frequency 

ED = Exposure duration 

CF = Conversion factor 

BW = Body weight 

AT =ED* 365 

Note: 100 mg per day over 18 hrs yields 5.56 mg per hour for Average-Case. 
Note: 400 mg per day over 18 hrs yields 22.2 mg per hour for Worst-Case. 

~ 
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LANLSWEIS 

TABLE D.3.~27.-Ingestion of Honey for Off-Site Residents (Note: Includes LANL 1990-1994 
Los Alamos and White Rock County Data for Los Alamos County and San Ildefonso Data for Non

Los Alamos County Resident) (Foodstuffs Database 1990-1994, see Table D.3.5-6) 

ANALYTE 

Los Alamos County Tritium 1 

Non-Los Alamos County Tritium 

1 95% UCL concentration in% of food that is water 

Total Dose (rem/yr) 

Cancer Risk yr-1 

Average-Case Consumption 

3.84 g/day 

0.69 g/day 

Worst-Case Consumption 

Moisture Content 

13.7 g/day 

2.47 g/day 

0.18 unitless 

Exposure Duration 

365 days 

LAC Tritium Conversion 

95% UCL 
DOSE 

AVERAGE-
CONVERSION 

(pCi/g) 
FACTOR 

CASE DOSE 
drywt. 

(rem/pCi) 
(rem/year) 

4.64E+Ol 6.30E-11 7.37E-07 

7.92E-01 6.30E-11 1.26E-08 

Los 
Los ALAMOS 

NON-Los 
ALAMOS 

COUNTY 
ALAMOS 

COUNTY COUNTY 

Average- Worst-Case Average-Case 
Case 

7.37E-07 2.63E-06 1.26E-08 

3.69E-10 1.32E-09 6.29E-12 

(LANL 1997, Table 3-1) 

= number of grams of honey ingested per day 

= number of grams per day wet weight ingested 

(LANL 1997, Table 3-1) 

= number of grams of honey ingested per day 

= number of grams per day wet weight ingested 

(LANL 1997) 

= LANL fraction of honey that is water 

= 1 yr exposure duration 

46.4 pCilmL 

pCi/g of Tritium= pCi/mL tritium X mL!g of water 

water density = g/mL 

Tritium Activity= 46.4 pCi/g 

Non-LAC Tritium Conversion 0.792 pCilmL 

pCi/g of Tritium= pCi/mL tritium X mL!g of water 

water density = g/mL 
"""-----..., 

D-100 

WORST-
CASE DOSE 

(rem/year) 

2.63E-06 

4.49E-08 

NON-Los 
ALAMOS 
COUNTY 

Worst-Case 

4.49E-08 

2.25E-11 
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TABLE D.3.3-28.-Ingestion of Free-Range Steer for an Off-Site Non-Los Alamos County Resident 
(see Table D.3.5-7) 

95% UCL 
DOSE 

AVERAGE- WORST-
ANALYTE (pCilg) 

CONVERSION 
CASE DOSE CASE DOSE 

FACTOR 

Americium-241 

Cesium-137 

Plutonium-238 

Plutonium-239 

Strontium-90 

Tritium 

Uranium 

drywt. 

6.70E-05 

2.10E-02 

3.00E-05 

1.50E-04 

2.60E-02 

2.00E+02 

1.28E-03 

(rem/pCi) 

4.50E-06 

5.00E-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-11 

2.60E-07 

(rem/year) 

4.48E-06 

1.56E-05 

1.69E-06 

9.58E-06 

5.02E-05 

1.87E-04 

4.94E-06 

Average
Case 

Total Dose (rem/yr) 2.74E-04 

Cancer Risk yr-1 1.37E-07 

Average-Case Consumption (EPA 1997a, 71.8 kg Man) 
~--~--------~--------------2.1 0 glkg-day =number of grams per day ingested 

(rem/year) 

1.09E-05 

3.79E-05 

4.11E-06 

2.33E-05 

1.22E-04 

4.55E-04 

1.20E-05 

Worst-Case 

6.65E-04 

3.32E-07 

40.71 g/day =number of grams per day dry weight ingested 

~., ... .,T·-• ase Consumption (EPA 1997a, 71.8 kg Man) 

~----------~----------------5.1 0 g/kg/day =number of grams per day ingested 

98.87 g/day = number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and Ferenbaugh 1998) 
~~----~--------------------0.27 unitless = LANL dry/wet weight ratio 

Exposure Duration 

duration 

Tritium Conversion 200 

pCi/g of Tritium= pCilmL tritium X mL/g of water 

water density = g/mL 
~-------, 

Tritium Activity= 200 pCilg 

Uranium Conversion U= 

pCi U isotope/g = )-lg total uranium/g X RMA X SA X CF 

= relative mass abundance (g isotope per g total U) 

SA= specific activity (pCi/g) 

CF = conversion factor (1 E-06 g/)-lg) 

U-238= 5.99E-04 

U-235= 2.80E-05 

U-234= 

pCilg 

pCilg 

1.80E-03 

RMA 

pCilmL 

~J.g/g 

SA CF 
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TABLE D.3.3-29.-lngestion of Elk for an Off-Site Los Alamos County Resident 
(Note: Includes LANL 1990-1994 Off-Site Road Kills (from Chama, Lindreth, and Tres Piedras, 

see Table D.3.5-6) 

95% UCL 
ANALYTE (pCilg) 

dry wt. 

Cesium-137 6.26E-01 

Plutonium-238 O.OOE+OO 

Plutonium-239 O.OOE+OO 

Strontium -90 O.OOE+OO 

Tritium1 (not analyzed) 

Uranium 2.49E-03 

1 95% UCL concentration in% of food that is water 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

5.00E-08 

3.80E-06 

4.30E-06 

l.30E-07 

6.30E-11 

2.60E-07 

AVERAGE-
CASE DOSE 

(rem/year) 

7.57E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.57E-06 

Average
Case 

Total Dose (rem/yr) 7.73E-05 

Cancer Riskyr-1 3.87E-08 

Average-Case Consumption (EPA 1997a, General Population) 
~--~--------~---------------26 g/day = number of grams per day ingested 

WORST-
CASE DOSE 

(rem/year) 

1.84E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.80E-06 

Worst-Case 

1.87E-04 

9.37E-08 

6.63 g/day =number of grams per day dry weight ingested 

Worst-Case Consumption (EPA 1997a, General Population) 
~----------~~---------------63 g/day =number of grams per day ingested 

16.065 g/day =number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and Ferenbaugh 1998) 

~--------------------------------0.255 unitless = LANL dry/wet weight ratio 

Exposure Duration 

365 days = 1 yr exposure duration 

U= 

pCi U isotope/g = J.Lg total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA= specific activity (pCi/g) 

CF =conversion factor (lE-06 g/J.Lg) 

U-238= l.l7E-03 

5.46E-05 

D-102 

pCilg 

pCi!g 

3.51E-03 

RMA 

Jlg/g 

SA CF 
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TABLE D.3.3--30.-lngestion of Elk for an Off-Site Non-Los Alamos (Note: includes LANL 
1990-1994 On-Site Road Kills from TA-5, TA-16, TA-18, TA-46, and TA-49, 

see Table D.3.5-6) 

95% UCL 
DOSE 

ANALYTE (pCi!g) dry 
CONVERSION 

FACTOR 
wt. 

(rem/pCi) 

Cesium-137 2.98E-Ol 5.00E-08 

Plutonium-238 2.00E-05 3.80E-06 

Plutonium -23 9 3.08E-04 4.30E-06 

Strontium-90 1.66E-02 1.30E-07 

Tritium1 6.86E+OO 6.30E-ll 

Uranium 7.67E-03 2.60E-07 

1 95% UCL concentration in% of food that is water 

AVERAGE-
CASE DOSE 

(rem/year) 

3.61E-05 

1.84E-07 

3.20E-06 

5.22E-06 

3.06E-06 

4.83E-06 

Average
Case 

Total Dose (rem/yr) 5.25E-05 

Cancer Risk yr-1 2.63E-08 

Average-Case Consumption (EPA 1997a, General Population) 
~--~--------~--------------

WORST-
CASE DOSE 

(rem/year) 

8.74E-05 

4.46E-07 

7.77E-06 

1.27E-05 

7.40E-06 

1.17E-05 

Worst-Case 

1.27E-04 

6.37E-08 

26 g/day = number of grams per day ingested 

6.63 g/day = number of grams per day dry weight ingested 

Worst-Case Consumption (EPA 1997a, General Population) 
~----------~----------------63 g/day = number of grams per day ingested 

16.065 g/day =number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and Ferenbaugh 1998) 
~~----~--------------------0.255 unitless = LANL dry/wet weight ratio 

Exposure Duration 

365 days = 1 yr exposure duration 

Tritium Conversion 6.86 pCilmL 

pCilg of Tritium= pCilmL tritium XmL!g of water 

water density = g/mL =o;...;;.. ________ ___, 

Tritium Activity = 6.86 pCi!g 

Uranium Conversion U= 1.08E-02 f.lg/g 
~------------------------------------------~ pCi U isotope/g = J.Lg total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 g/J.Lg) 

U-238= 3.59E-03 

U-235= 1.68E-04 

U-234= 

pCilg 

pCi!g 

RMA SA CF 
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TABLE D.3.3-31.-Ingestion of Deer for an Off-Site Los Alamos County Resident (Note: Includes 
Off-Site Road Kills from Cuba and El V ado, LANL 1997, see Table D.3. 5-8) 

95% UCL 
ANALYTE (pCilg) 

drywt. 

Americium-241 O.OOE+OO 

Cesium-137 2.65E-02 

Plutonium-238 4.60E-05 

Plutonium-239 1.91E-04 

Strontium-90 3.83E-02 

Tritium1 8.60E-01 

Uranium 1.04E-03 

1 95% UCL concentration in% of food that is water 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

4.50E-06 

S.OOE-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-ll 

2.60E-07 

AVERAGE-
CASE DOSE 

(rem/year) 

O.OOE+OO 

3.14E-06 

4.15E-07 

1.95E-06 

1.18E-05 

1.29E-07 

6.40E-07 

Average
Case 

Total Dose (rem/yr) 1.81E-05 

Cancer Riskyr-1 9.04E-09 

Average-Case Consumption (EPA 1997a, General Population) 
~--~--------~--------------26 g/day = number of grams per day ingested 

WORST-
CASE DOSE 

(rem/year) 

O.OOE+OO 

7.62E-06 

l.OOE-06 

4.72E-06 

2.86E-05 

3.11E-07 

1.55E-06 

Worst-Case 

4.38E-05 

2.19E-08 

6.5 g/day =number of grams per day dry weight ingested 

Worst-Case Ingestion (EPA 1997a, General Population) 
~--------------------------------63 g/day = number of grams per day ingested 

15.75 g/day =number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and Ferenbaugh 1998) 
~--------------------------------0.25 unitless = LANL dry/wet weight ratio 

Exposure Duration 

365 days = 1 yr exposure duration 

Tritium Conversion 0.86 pCilmL 

pCi/g of Tritium = pCi/rnL tritium X mL!g of water 

water density = g/mL .....,;..._ ________ __, 
Tritium Activity = pCilg 

~~----~~~~--~----~====~ 
Uranium Conversion U= 1.46E-03 J.Lg/g 

~--------------------------------~ pCi U isotope/g = IJ.g total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF =conversion factor (lE-06 g/IJ.g) 

U-238= 4.86E-04 

U-235= 

U-234= 
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2.27E-05 

pCi/g 

pCi/g 

RMA SA CF 
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TABLE ».3.3-32.-Ingestion of Deer for an Off-Site Non-Los Alamos County Resident 
(Note: Includes LANL Road Kills from TA-8, TA-16, TA-21, and TA-55, LANL 1997, 

see Table D.3.5-8) 

DOSE 
AVERAGE- WORST-

95% UCL CONVERSION 
ANALYTE 

(pCi/g) dry wt. FACTOR 
CASE DOSE CASE DOSE 

(rem/pCi) 
(rem/year) (rem/year) 

Americium -241 7.90E-05 4.50E-06 8.43E-07 2.04E-06 

Cesium-137 5.00E-01 5.00E-08 5.93E-05 1.44E-04 

Plutonium-238 5.00E-05 3.80E-06 4.51E-07 1.09E-06 

Plutonium -23 9 5.60E-05 4.30E-06 5.71E-07 l.38E-06 

Strontium-90 2.30E-02 l.30E-07 7.09E-06 1.72E-05 

Tritium1 9.90E-01 6.30E-11 1.48E-07 3.59E-07 

Uranium 4.97E-01 2.60E-07 3.07E-04 7.43E-04 
1 95% UCL concentration in% of food that is water 

Average- Worst-Case 
Case 

Total Dose (rem/yr) 3.75E-04 9.09E-04 

Cancer Risk yr-1 1.88E-07 4.54E-07 

Average-Case Consumption (EPA 1997a, General Population) 

26 g/day = number of grams per day ingested 

6.5 g/day = number of grams per day dry weight ingested 

Worst-Case Ingestion (EPA 1997a, General Population) 

63 g/day = number of grams per day ingested 

15.75 g/day = number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and Ferenbaugh 1998) 

0.25 unitless = LANL dry /wet weight ratio 

Exposure Duration 

365 days = 1 yr exposure duration 
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TABLE D.3.3-32.-Ingestion of Deer for an Off-Site Non-Los Alanws County Resident 
(Note: Includes LANL Road Kills from TA-8, TA-16, TA-21, and TA-55, LANL 1997, 

see Table D.3.5-8J-Continued 

Tritium Conversion 0.99 pCilmL 

pCi/ g of Tritium = pCi/mL tritium X mLI g of water 

water density = g/mL 
~------, 

Tritium Activity = pCilg 
r-----------~------------------~ Uranium Conversion U= 

pCi U isotope/g = J.Lg total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/ 
g) 

CF = conversion factor (lE-06 g/J.Lg) 

U-238= 2.33E-Ol pCi/g 

U-235= 1.09E-02 pCi/g 

D-106 

7.00E-01 

RMA SA CF 
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TABLE D.3.3-33.-lngestion of Fish for an Off-Site Non-Los Alamos County Resident 
(Note: Includes all Game and Nongame Fish from Abiquiu and Cochiti, Foodstuffs 

Database 1990-1994, see Table D.3.5-9) 

ANALYTE 

Cesium-137 

P1utonium-238 

P1utonium-239 

Strontium-90 

Uranium 

Total Dose (rem/yr) 

Cancer Risk yr-1 

95% UCL 
(pCilg) 
drywt. 

2.36E-01 

8.22E-05 

1.50E-04 

1.03E-01 

1.05E-02 

DOSE 
AVERAGE-

CONVERSION 
CASE DOSE 

FACTOR 
(rem/pCi) 

(rem/year) 

5.00E-08 2.22E-05 

3.80E-06 5.87E-07 

4.30E-06 1.21E-06 

1.30E-07 2.51E-05 

2.60E-07 5.13E-06 

Average-
Case 

5.42E-05 

2.71E-08 

Average-Case Consumption (EPA 1997a, General Population) 
~--~--------~--------------20.1 g/day =number of grams per day ingested 

WORST-
CASE DOSE 

(rem/year) 

6.95E-05 

1.84E-06 

3.80E-06 

7.88E-05 

1.61E-05 

Worst-Case 

1.70E-04 

8.50E-08 

5.1456 g/day =number of grams per day dry weight ingested 

Worst-Case Consumption (EPA 1997a, General Population) 
~----------~----------------63 g/day = number of grams per day ingested 

16.128 g/day =number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and Ferenbaugh 1998) 
~------------------------------0.256 unit1ess = LANL dry/wet weight ratio in fish 1990-1995 

Exposure Duration 

365 days = 1 yr exposure duration 

Uranium 

pCi U isotope/g = J..Lg total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 g/J..Lg) 

U-238= 4.92E-03 

U-235= 2.30E-04 

U-234= 

pCilg 

pCi/g 

RMA SA CF 
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0 t I ...... TABLE D.3.3-34.-Ingestion of Metals in Bottom-Feeding Fish for an Off-Site Non-Los Alamos County Resident (Note: Includes ~ 0 
00 

Abiquiu, Heron, and El Vado Data, which is higher than Cochiti Data, LANL 1997, Table D.3.5-10) V:l 

~ 
AVERAGE- WORST- " .~ 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
MEAN1 CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE CASE 

ANALYTES FACTOR 
(1'g/g-wet) DAILY DAILY mglkg-day 

per (mg/kg)/ 
HAZARD HAZARD CANCER CANCER 

INTAKE INTAKE INDEX INDEX RISK RISK 
mglkg-day mglkg-day 

day 

AG 1.25E-01 3.50E-05 l.lOE-04 S.OE-03 7.00E-03 2.19E-02 

AS 2.50E-Ol 7.00E-05 2.19E-04 3.0E-04 l.SE+OO 2.33E-01 7.31E-Ol 

BA 6.30E-02 1.76E-05 5.53E-05 7.0E-02 2.52E-04 7.90E-04 

BE 5.30E-02 1.48E-05 4.65E-05 S.OE-03 4.3E+OO 2.97E-03 9.30E-03 

CD 1.14E-Ol 3.19E-05 l.OOE-04 S.OE-04 1.8E-03 6.38E-02 2.00E-Ol 

CR 6.25E-Ol 1.75E-04 5.48E-04 l.OE+OO 1.75E-04 5.48E-04 

cu 8.15E-Ol 2.28E-04 7.15E-04 1.9E-02 1.20E-02 3.76E-02 

HG 3.42E-Ol 9.57E-05 3.00E-04 3.0E-04 3.19E-01 l.OOE+OO 

NI 1.13E+OO 3.15E-04 9.87E-04 2.0E-02 1.57E-02 4.94E-02 

PB 1.25E+OO 3.50E-04 l.lOE-03 1.4E-03 no data 2.50E-Ol 7.83E-01 

SB 1.25E+OO 3.50E-04 l.lOE-03 4.0E-04 r111 8.75E-Ol 2.74E+OO 

SE 2.75E-Ol 7.70E-05 2.41E-04 S.OE-03 1.54E-02 4.83E-02 

TL 1.25E+OO 3.50E-04 l.lOE-03 8.0E-05 4.37E+OO 1.37E+Ol 

ZN 5.78E+OO 1.62E-03 5.07E-03 3.0E-Ol :::: ii!! iii :: 5.39E-03 1.69E-02 

1 95% UCL Values not available for all analytes, mean values used for consistency. 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 
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TABLE D.3.3--34.-Ingestion of Metals in Bottom-Feeding Fish for an Off-Site Non-Los Alamos County Resident (Note: Includes 
Abiquiu, Heron, and El Vado Data, which is higher than Cochiti Data, LANL 1997, Table D.3.5-JO)-Continued 

Average-Case Ingestion 

20.1 g/day 

5.1456 g/day 

Worst-Case Ingestion 

63 g/day 

16.128 g/day 

Dry/Wet Weight Fraction 

0.256 unitless 

Unit Conversion Factor 

Average Man Weight 

(EPA 1997 a, General Population) 

= number of grams per day ingested 

= number of grams per day dry weight ingested 

(EPA 1997 a, General Population) 

= number of grams per day ingested 

= number of grams per day dry weight ingested 

(Fresquez and Ferenbaugh 1998) 

= LANL dry/wet weight ratio in fish 1990-1995 

l.OOE-03 mg/11g =number of milligrams per microgram 

71.8 kg = number of kg for an average man 

~ 
Sl 
§ 
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TABLE D.3.3-35.-Ingestion of Fruits and Vegetables for Off-Site Los Alamos County Residents 
(Note: Includes Los Alamos and White Rock Data for Homegrown and Regional Data for 

Store-Bought, Foodstuffs Database 1990-1994, see Table D.3.5-6) 

HOMEGROWN 
STORE- DOSE 

AVERAGE-
ANALYTE 95% UCL 

BOUGHT 95% CONVERSION 
CASE DOSE 

UCL FACTOR 
(pCilg) 

(pCilg) (rem/pCi) 
(rem/year) 

FRUITS 

Cesium-137 4.87E-01 2.67E-01 5.00E-08 2.08E-04 

Plutonium-238 9.69E-04 4.15E-04 3.80E-06 2.67E-05 

Plutonium-239 9.87E-03 6.50E-04 4.30E-06 1.43E-04 

Strontium-90 1.22E-01 7.30E-02 1.30E-07 1.44E-04 

Tritium1 9.14E+OO 9.34E-01 6.30E-ll 1.23E-05 

Uranium 3.20E-02 2.88E-02 2.60E-07 1.02E-04 

VEGETABLES 

Cesium-137 4.40E-01 3.47E-Ol 5.00E-08 3.13E-04 

Plutonium-238 6.46E-04 4.22E-04 3.80E-06 3.07E-05 

Plutonium-239 7.59E-03 1.17E-03 4.30E-06 2.02E-04 

Strontium-90 3.41E-Ol 1.06E-01 1.30E-07 3.62E-04 

Tritium1 1.13E+OO 7.91E-01 6.30E-11 5.28E-06 

Uranium 8.02E-03 1.89E-02 2.60E-07 7.11E-05 

1 95% UCL concentration in% of food that is water 

Total Dose 
(rem/yr) 

Fruit 

Average-Case 

6.36E-04 

Fruit 

Worst-Case 

2.63E-03 

Vegetables 

Average-Case 

9.84E-04 

Cancer Risk yr-1 3.18E-07 1.31E-06 4.92E-07 

Average-Case Consumption (EPA 1997a, Table 9-3; 9-4) 
~--~--------~---------3 .40 g!kg-day = grams offruit ingested per day per kg body wt. 

0.15 fraction =%of grams of fruit ingested per day as dry-wt. 

0.20 fraction = % homegrown (EPA 1989) 

4.30 g!kg-day = grams of vegetables ingested per day per kg body wt. 

0.15 fraction =%of grams of vegetables ingested per day as dry-wt. 

0.25 fraction =%homegrown (EPA 1989) 

~----------~-----------
(EPA 1997a, Table 9-3; 9-4) 

D-110 

12.40 glkg-day 

0.15 fraction 

0.30 fraction 

10.00 glkg-day 

0.15 fraction 

0.40 fraction 

= grams of fruit ingested per day per kg body wt. 

= % of grams of fruit ingested per day as dry -wt. 

= % homegrown (EPA 1989) 

= grams of vegetables ingested per day per kg body wt. 

=%of grams of vegetables ingested per day as dry-wt. 

=% 

WORST-CASE 
DOSE 

(rem/year) 

8.12E-04 

1.08E-04 

7.16E-04 

5.56E-04 

5.91E-05 

3.77E-04 

7.55E-04 

7.64E-05 

6.32E-04 

1.02E-03 

1.30E-05 

1.49E-04 

Vegetables 

Worst-Case 

2.65E-03 

1.32E-06 
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TABLE D.3.3-35.-Ingestion of Fruits and Vegetables for Off-Site Los Alamos County Residents 
(Note: Includes Los Alamos and White Rock Data for Homegrown and Regional Data for 

Store-Bought, Foodstuffs Database 1990-1994, see Table D.3.5-6)-Continued 

= I yr exposure duration 

pCi/g of Tritium = pCi/mL tritium X mL/g of water 

water density = 

Tritium Activity = 

Vegetable Tritium Conversion 

HG SB 

pCi/g of Tritium = pCi/mL tritium X mL/g of water 

water density = 

Tritium Activity 

pCi U isotope/g fruit= ).lg total uraniurn/g fruit X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA= specific activity (pCilg) 

CF = conversion factor (IE-06 g/).lg) 

Homegrown Store-Bought RMA 

U-238= 

U-235= 

U-234= 

Total U Activity = 

I.SOE-02 

7.00E-04 

Vegetable Uranium Conversion 

l.35E-02 

6.31E-04 

SBU= 

pCi U isotope/g vegetable= ).lg total uraniurn/g vegetable X RMA X SA X CF 

RMA =relative mass abundance (g isotope per g total U) 

SA= specific activity (pCilg) 

CF =conversion factor (IE-06 g/).lg) 

U-238= 

Homegrown 

3.76E-03 

l.76E-04 

Store-Bought RMA 

8.85E-03 

9.14 pCilmL 

9.34E-Ol pCilmL 

IJ.g/g 

SA CF 

l.IJE-02 

2.66E-02 

SA CF 
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TABLE D.3.3-35.-Ingestion of Fruits and Vegetables for Off-Site Los Alamos County Residents 
(Note: Includes Los Alamos and White Rock Data for Homegrown and Regional Data for 

Store-Bought, Foodstuffs Database 1990-1994, see Table D.3.5-6)-Continued 

Intermediate Step Calculation (Assumes a body wt. of71.8 kg) 

Fruit HG SB HG SB 
Average-Case Average-Case Worst-Case Worst-Case 

Dose (rem/year) Dose (rem/year) Dose (rem/year) Dose (rem/year) 

Cesium-137 6.51E-05 1.43E-04 3.56E-04 4.56E-04 

Plutonium-238 9.84E-06 1.69E-05 5.38E-05 5.38E-05 

Plutonium-239 1.13E-04 2.99E-05 6.21E-04 9.54E-05 

Strontium-90 4.24E-05 l.OlE-04 2.32E-04 3.24E-04 

Tritium1 8.72E-06 3.57E-06 4.77E-05 l.14E-05 

Uranium 2.22E-05 8.02E-05 1.21E-04 2.56E-04 

Vegetables HG SB HG SB 
Average-Case Average-Case Worst-Case Worst-Case 

Dose (rem/year) Dose (rem/year) Dose (rem/year) Dose (rem/year) 

Cesium-137 9.30E-05 2.20E-04 3.46E-04 4.09E-04 

Plutonium-238 1.04E-05 2.03E-05 3.86E-05 3.78E-05 

Plutonium-239 1.38E-04 6.38E-05 5.13E-04 1.19E-04 

Strontium-90 1.87E-04 1.75E-04 6.97E-04 3.25E-04 

Tritium1 1.70E-06 3.58E-06 6.34E-06 6.66E-06 

Uranium 8.82E-06 6.23E-05 3.28E-05 l.16E-04 
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TABLE D.3.3-36.-lngestion of Metals in Homegrown Vegetables for Off-Site Los Alamos County Residents 
(Note: Includes Los Alamos, White Rock, and Pajarito Acres, LANL 1997, see Table D.3.5-11) 

ANALYTES 

AG 

AS 

BA 
BE 
CD 

CR 

HG 
NI 

PB 

SB 

SE 

TL 

95% UCL 
{p.g/g-dry) 

5.40E-01 

l.OOE-01 

2.50E+01 

6.00E-02 

1.20E-01 

2.50E+OO 

S.OOE-02 

1.70E+01 

3.90E+01 

3.90E-01 

4.40E-01 

l.SOE-01 

AVERAGE
CASE 

CHRONIC 
DAILY 

INTAKE 
mg!kg-day 

8.71E-05 

1.61E-05 

4.03E-03 

9.68E-06 

1.94E-05 

4.03E-04 

8.06E-06 

2.74E-03 

6.29E-03 

6.29E-05 

7.10E-05 

2.42E-05 

WORST
CASE 

CHRONIC 
DAILY 

INTAKE 
mg!kg-day 

3.24E-04 

6.00E-05 

l.SOE-02 

3.60E-05 

7.20E-05 

I.SOE-03 

3.00E-05 

1.02E-02 

2.34E-02 

2.34E-04 

2.64E-04 

9.00E-05 

ORALRfD 
mg!kg-day 

S.OE-03 

3.0E-04 

7.0E-02 

S.OE-03 

S.OE-04 

l.OE+OO 

3.0E-04 

2.0E-02 

1.4E-03 

4.0E-04 

S.OE-03 

8.0E-05 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 

ORAL 
SLOPE 

FACTOR 
per 

(mg/kg)/day 

l.SE+OO 

4.3E+OO 

1.8E-03 

no data 

Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

AVERAGE
CASE 

HAZARD 
INDEX 

1.74E-02 

5.38E-02 

5.76E-02 

1.94E-03 

3.87E-02 

4.03E-04 

2.69E-02 

1.37E-01 

4.49E+OO 

1.57E-Ol 

1.42E-02 

3.02E-01 

WORST
CASE 

HAZARD 
INDEX 

6.48E-02 

2.00E-01 

2.14E-Ol 

7.20E-03 

1.44E-01 

l.SOE-03 

l.OOE-01 

S.lOE-01 

1.67E+Ol 

5.85E-Ol 

5.28E-02 

l.l3E+OO 

AVERAGE
CASE 

CANCER 
RISK 

WORST
CASE 

CANCER 
RISK 
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TABLE D.3.3-36.-Ingestion of Metals in Homegrown Vegetables for Off-Site Los Alamos County Residents 
(Note: Includes Los Alamos, White Rock, and Pajarito Acres, LANL 1997, see Table D.3.5-11)-Continued 

Average-Case Ingestion 

4.3 g/kg-day 

0.15 fraction 

0.25 fraction 

Worst-Case Ingestion 

10 g/kg-day 

0.15 fraction 

0.4 fraction 

Units Conversion 

l.OOE-03 mgi~J,g 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of vegetables ingested per day per kg body wt. 

= % of grams of vegetables ingested per day as dry -wt. (Fresquez and F erenbaugh 1998) 

= % homegrown (EPA 1989) 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of vegetables ingested per day per kg body wt. 

=%of grams of vegetables ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

= % homegrown (EPA 1989) 

=number of milligrams per microgram 

&;:: 
~ 

~ 
(;5 



TABLE D.3.3-31.-Ingestion of Metals in Store Bought Vegetables for Off-Site Los Alamos and Non-Los Alamos County Residents 
(Note: Includes Espanola, Santa Fe, Jemez, Cochiti, Peiia Blanca, Santo Domingo, LANL 1997, see Table D.3.5-11) 

AVERAGE- WORST-
ORAL 

VEGETABLES 
CASE CASE 

SLOPE 
AVERAGE- WORST- AVERAGE- WORST-

CHRONIC CHRONIC ORALRfD CASE CASE CASE CASE 
ANALYTES (~tg/g-dry) 

DAILY DAILY mg!kg-day 
FACTOR 

HAZARD HAZARD CANCER CANCER 
95% UCL 

INTAKE INTAKE 
per (mg/kg)/ 

INDEX INDEX RISK RISK 
mg!kg-day mglkg-day 

day 

AG 4.70E-01 2.27E-04 4.23E-04 S.OE-03 :i?\(~\~\t\rru~/#~~r:~:~:~:::~:::=:::.: 4.55E-02 8.46E-02 

AS 7.30E-01 3.53E-04 6.57E-04 3.0E-04 l.SE+OO 1.18E+OO 2.19E+OO 

BA 1.70E+01 8.22E-03 1.53E-02 7.0E-02 1.17E-01 2.19E-01 

BE 6.00E-02 2.90E-05 5.40E-05 S.OE-03 4.3E+OO 5.81E-03 1.08E-02 

CD 2.50E-01 1.21E-04 2.25E-04 S.OE-04 1.8E-03 2.42E-01 4.50E-01 

CR 4.00E+OO 1.94E-03 3.60E-03 l.OE+OO 1.94E-03 3.60E-03 

HG 8.20E-02 3.97E-05 7.38E-05 3.0E-04 1.32E-01 2.46E-01 

NI 2.50E+01 1.21E-02 2.25E-02 2.0E-02 6.05E-01 1.13E+OO 

PB 2.80E+01 1.35E-02 2.52E-02 1.4E-03 no data 9.68E+OO 1.80E+Ol 

SB 1.50E-01 7.26E-05 1.35E-04 4.0E-04 1.81E-01 3.38E-Ol 

SE 4.40E-01 2.13E-04 3.96E-04 S.OE-03 4.26E-02 7.92E-02 

TL l.SOE-01 7.26E-05 1.35E-04 8.0E-05 9.07E-Ol 1.69E+OO 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 
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~ --0\ TABLE D.3.3-31.-lngestion of Metals in Store Bought Vegetables for Off-Site Los Alamos and Non-Los Alamos County Residents 
(Note: Includes Espanola, Santa Fe, Jemez, Cochiti, Peiia Blanca, Santo Domingo, LANL 1997, see Table D.3.5-11)-Continued 

Average-Case Ingestion 

4.3 g/kg-day 

0.15 fraction 

0.75 fraction 

Worst-Case Ingestion 

10 g/kg-day 

0.15 fraction 

0.6 fraction 

Units Conversion 

1.00E-03 mg/!J.g 

(EPA 1997a, Table 9-3; 9-4) 

=number of grams of vegetables ingested per day per kg body wt. 

=%of grams ofvegetab1es ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

= % homegrown (EPA 1989) 

(EPA 1997a, Table 9-3; 9-4) 

=number of grams of vegetables ingested per day per kg body wt. 

=%of grams of vegetables ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

=%homegrown (EPA 1989) 

= number of milligrams per microgram 
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TABLE D.3.3-38.-lngestion of Metals in Homegrown Fruit for Off-Site Los Alamos County Residents 
(Note: Includes Los Alamos Townsite Data, LANL 1997, see Table D.3.5-11) 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST- AVERAGE- WORST-

ANALYTES 
95% UCL CHRONIC CHRONIC ORALRfD 

FACTOR 
CASE CASE CASE CASE 

(f.lg/g-dry) DAILY DAILY mglkg-day 
per (mg/kg)/ 

HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE INDEX INDEX RISK RISK 

mglkg-day mglkg-day 
day 

AG 8.60E-01 8.77E-05 4.80E-04 S.OE-03 1.75E-02 9.60E-02 

AS l.OOE-01 1.02E-05 5.58E-05 3.0E-04 l.SE+OO 3.40E-02 1.86E-01 

BA 2.60E+OO 2.65E-04 1.45E-03 7.0E-02 3.79E-03 2.07E-02 

BE 6.00E-02 6.12E-06 3.35E-05 S.OE-03 4.3E+OO 1.22E-03 6.70E-03 

CD 1.20E-01 l.22E-05 6.70E-05 S.OE-04 1.8E-03 2.45E-02 1.34E-01 

CR 2.40E+OO 2.45E-04 1.34E-03 l.OE+OO 2.45E-04 1.34E-03 

HG S.OOE-02 5.10E-06 2.79E-05 3.0E-04 1.70E-02 9.30E-02 

NI 7.20E+OO 7.34E-04 4.02E-03 2.0E-02 3.67E-02 2.01E-01 

PB 3.80E+OO 3.88E-04 2.12E-03 1.4E-03 no data 2.77E-Ol 1.51E+OO 

SB 1.50E-01 1.53E-05 8.37E-05 4.0E-04 3.83E-02 2.09E-Ol 

SE l.OOE-01 1.02E-05 5.58E-05 S.OE-03 2.04E-03 1.12E-02 

TL l.SOE-01 l.53E-05 8.37E-05 8.0E-05 I. 91E-Ol l.OSE+OO 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 
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TABLE D.3.3--38.-lngestion of Metals in Homegrown Fruit for Off-Site Los Alamos County Residents 
(Note: Includes Los Alamos Townsite Data, LANL 1997, see Table D.3.5-ll)-Continued 

Average-Case Ingestion 

3.4 g/kg-day 

0.15 fraction 

0.2 fraction 

Worst-Case Ingestion 

12.4 g/kg-day 

0.15 fraction 

0.3 fraction 

Units Conversion 

l.OOE-03 mg/IJ.g 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of fruit ingested per day per kg body wt. 

=%of grams of fruit ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

= % homegrown (EPA 1989) 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of fruit ingested per day per kg body wt. 

=%of grams of fruit ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

= % homegrown (EPA 1989) 

= number of milligrams per microgram 
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Human Health 

TABLE D.3.3-39.-lngestion of Fruits and Vegetables for Off-Site Non-Los Alamos County 
Residents (Note: Includes San Rdefonso Data for Homegrown and Regional Data for 

Store-Bought, Foodstuffs Database 1990-1994, see Table D.3.5-6) 

ANALYTE 

Cesium-137 

P1utonium-238 

Plutonium-239 

Strontium-90 

Tritium1 

Uranium 

Cesium-137 

Plutonium-238 

Plutonium-239 

Strontium-90 

Tritium1 

Uranium 

HOMEGROWN 
95% UCL 

(pCi/g) 

1.81E-01 

2.12E-04 

1.79E-03 

8.41E-02 

7.57E-01 

5.52E-03 

1.99E+OO 

2.80E-03 

7.92E-04 

2.83E-01 

l.l4E+OO 

1.41E-01 

1 95% UCL concentration in % of food that is water 

STORE
BOUGHT 
95% UCL 

(pCilg) 

FRUITS 

2.67E-01 

4.15E-04 

6.50E-04 

7.30E-02 

9.34E-01 

2.88E-02 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

5.00E-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-1l 

2.60E-07 

VEGETABLES 

3.47E-01 5.00E-08 

4.22E-04 3.80E-06 

1.17E-03 4.30E-06 

1.06E-01 1.30E-07 

7.91E-01 6.30E-11 

1.89E-02 2.60E-07 

AVERAGE
CASE DOSE 

(rem/year) 

1.67E-04 

1.90E-05 

5.05E-05 

1.31E-04 

4.29E-06 

8.40E-05 

6.40E-04 

6.53E-05 

7.82E-05 

3.30E-04 

5.30E-06 

2.17E-04 

WORST
CASEDOSE 

(rem/year) 

5.88E-04 

6.56E-05 

2.08E-04 

4.84E-04 

1.53E-05 

2.77E-04 

1.97E-03 

2.05E-04 

1.72E-04 

9.04E-04 

1.31E-05 

6.91E-04 

Fruit 

Average-Case 

Fruit 

Worst-Case 

Vegetables Vegetables 

Average-Case Worst-Case 

Total Dose (rem/yr) 

Cancer Risk yr-1 

4.55E-04 

2.28E-07 

1.64E-03 

8.19E-07 

Average-Case Consumption (EPA 1997a, Table 9-3; 9-4) 
~--~--------~------------

1.34E-03 

6.68E-07 

3.40 g/kg-day =grams of fruit ingested per day per kg body wt. 

0.15 fraction =%of grams of fruit ingested per day as dry-wt. 

0.20 fraction = % homegrown (EPA 1989) 

4.30 glkg-day =grams of vegetables ingested per day per kg body wt. 

0.15 fraction = % of grams of vegetables ingested per day as dry-wt. 

0.25 fraction = % homegrown (EPA 1989) 

Consumption (EPA 1997a, Table 9-3; 9-4) 
~----------~--------------12.40 glkg-day =grams of fruit ingested per day per kg body wt. 

0.15 fraction =%of grams of fruit ingested per day as dry-wt. 

0.30 fraction = % homegrown (EPA 1989) 

10.00 glkg-day 

0.15 fraction 

0.40 fraction 

= grams of vegetables ingested per day per kg body wt. 

= % of grams of vegetables ingested per day as dry-wt. 

= % homegrown (EPA 1989) 

3.96E-03 

1.98E-06 
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LANLSWEIS 

TABLE D.3.~39.-lngestion of Fruits and Vegetables for Off-Site Non-Los Alamos County 
Residents (Note: Includes San Rdefonso Data for Homegrown and Regional Data for 

Store-Bought, Foodstuffs Database 1990-1994, see Table D.3.5-6)-Continued 

365 days = 1 yr exposure duration 

(Note: Dry weight fractions are from Fresquez and Ferenbaugh 1998.) 

Fruit Tritium Conversion 

HG SB 

pCi/g of Tritium= pCi/mL tritium X mL/g of water 

water density= 

Tritium Activity = 0.757 0.934 pCiJg 

HG SB 

SB 

g/mL 

1.14 0.791 pCi/g 

Conversion HGU= 

SBU= 

pCi U isotope/g fruit = IJ.g total uraniurn!g fruit X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 gi!J.g) 

U-238= 

Homegrown 

2.59E-03 

1.21E-04 

2.82E-03 

5.52E-03 

Store-Bought 

1.35E-02 

6.31E-04 

1.47E-02 

2.88E-02 

RMA 

SB 

pCi U isotope/g vegetable= IJ.g total uranium/g vegetable X RMA X SA X CF 

= relative mass abundance (g isotope per g total U) 

SA= specific activity (pCi/g) 

CF = conversion factor (lE-06 gi!J.g) 

U-238= 

U-235= 

D-120 

Homegrown 

6.59E-02 

3.08E-03 

Store-Bought RMA 

8.85E-03 

7.57E-01 pCilmL 

9.34E-01 pCi/mL 

pCi/mL 

pCilmL 

11-g/g 

4.06E-02 11-g/g 

SA CF 

2.66E-02 11-g/g 

SA CF 



Human Health 

TABLE D.3.3-39.-lngestion of Fruits and Vegetables for Off-Site Non-Los Alamos County 
Residents (Note: Includes San Rdefonso Data for Homegrown and Regional Data for 

Store-Bought, Foodstuffs Database 1990-1994, see Table D.3.5-6)-Continued 

Intermediate Step Calculation Body wt. kg= 71.8 

Fruit HG SB HG SB 
Average-Case Average-Case Worst-Case Worst-Case 

Dose Dose Dose Dose 
(rem/year) (rem/year) (rem/year) (rem/year) 

Cesium-137 2.42E-05 1.43E-04 1.32E-04 4.56E-04 

Plutonium-238 2.15E-06 1.69E-05 1.18E-05 5.38E-05 

Plutonium-239 2.06E-05 2.99E-05 1.13E-04 9.54E-05 

Strontium-90 2.92E-05 l.OlE-04 1.60E-04 3.24E-04 

Tritium1 7.22E-07 3.57E-06 3.95E-06 1.14E-05 

Uranium 3.84E-06 8.02E-05 2.10E-05 2.56E-04 

Vegetables HG SB HG SB 
Average-Case Average-Case Worst-Case Worst-Case 

Dose Dose Dose Dose 
(rem/year) (rem/year) (rem/year) (rem/year) 

Cesium-137 4.20E-04 2.20E-04 1.56E-03 4.09E-04 

Plutonium-238 4.50E-05 2.03E-05 1.67E-04 3.78E-05 

Plutonium-239 1.44E-05 6.38E-05 5.36E-05 1.19E-04 

Strontium-90 1.55E-04 1.75E-04 5.78E-04 3.25E-04 

Tritium 1 1.72E-06 3.58E-06 6.40E-06 6.66E-06 

Uranium 1.54E-04 6.23E-05 5.75E-04 1.16E-04 
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t;1 t;: .!... TABLE D.3.3-40.-Ingestion of Metals in Homegrown Vegetables for Off-Site Non-Los Alamos County Residents ~ tv 
tv 

(Note: Includes Los Alamos, White Rock, and Pajarito Acres, LANL 1997, see Table D.3.5-11) ~ 

~ 
AVERAGE- WORST- II ,?;3 

CASE CASE 
ORAL 

AVERAGE- WORST- AVERAGE- WORST-
SLOPE 

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE CASE CASE 

(~tg/g-dry) DAILY DAILY mglkg-day 
per (mg/kg)/ 

HAZARD HAZARD CANCER CANCER 
INTAKE INTAKE INDEX INDEX RISK RISK 

mglkg-day mglkg-day 
day 

AG 1.60E-Ol 2.58E-05 9.60E-05 S.OE-03 ~=~=~=~=~=~=~===~=~~~~::~i~=~~~~1~~;:::;;;:~:;:~:::::::::;:;:;::: 5.16E-03 1.92E-02 .·.·.·.·.·.·.·.·.··.·.·.·:·:·:.:·:·:·:·:·:·.;:::::;:;:;:;:;:;:;:;:;: 

AS 4.20E-Ol 6.77E-05 2.52E-04 3.0E-04 l.SE-+00 2.26E-Ol 8.40E-Ol 

BA 3.60E+Ol 5.81E-03 2.16E-02 7.0E-02 8.29E-02 3.09E-Ol 

BE 6.00E-02 9.68E-06 3.60E-05 S.OE-03 4.3E+OO 1.94E-03 7.20E-03 

CD 1.20E-Ol 1.94E-05 7.20E-05 S.OE-04 1.8E-03 3.87E-02 1.44E-Ol 

CR 4.60E-01 7.42E-05 2.76E-04 l.OE-+00 7.42E-05 2.76E-04 

HG l.OOE-01 1.61E-05 6.00E-05 3.0E-04 5.38E-02 2.00E-01 

NI 4.10E+OO 6.61E-04 2.46E-03 2.0E-02 3.31E-02 1.23E-01 

PB 3.00E+01 4.84E-03 1.80E-02 1.4E-03 no data 3.46E+OO 1.29E+01 

SB l.SOE-01 2.42E-05 9.00E-05 4.0E-04 r:mr tt?r:&r{~~~~~;}~:}::::::: 6.05E-02 2.25E-01 
1~;~:;;~~~~~ ==========:====::::::/;:;ri:;~~:::::;::=:=====· 

SE 7.80E-01 1.26E-04 4.68E-04 S.OE-03 
::::: !ii:ii:iiliiii~jjjjjjjjj\:iii:;: 2.52E-02 9.36E-02 

TL l.SOE-01 2.42E-05 9.00E-05 8.0E-05 3.02E-01 1.13E+OO 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 
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TABLE D.3.3-40.-Ingestion of Metals in Homegrown Vegetables for Off-Site Non-Los Alamos County Residents 
(Note: Includes Los Alamos, White Rock, and Pajarito Acres, LANL 1997, see Table D.3.5-11)-Continued 

Average-Case Ingestion 

4.3 glkg-day 

0.15 fraction 

0.25 fraction 

Worst-Case Ingestion 

10 g!kg-day 

0.15 fraction 

0.4 fraction 

Units Conversion 

1.00E-03 mgi!J.g 

(EPA 1997a, Table 9-3; 9-4) 

=number of grams of vegetables ingested per day per kg body wt. 

=%of grams of vegetables ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

= % homegrown (EPA 1989) 

(EPA 1997a Table 9-3; 9-4) 

=number of grams of vegetables ingested per day per kg body wt. 

=%of grams of vegetables ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

= % homegrown (EPA 1989) 

= number of milligrams per microgram 
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LANLSWEIS 

TABLE D.3.~1.-Ingestion of Milk for Off-Site Residents (Note: Includes Albuquerque Data for 
Los Alamos County andNambe Data for Non-Los Alamos County Resident, Foodstuffs 

Database 1990-1994, see Table D.3.5-6) 

DOSE 
AVERAGE- WORST-

MEAN1 CONVERSION 
ANALYTE 

(pCi/L) FACTOR 
CASE DOSE CASE DOSE 

(rem/pCi) 
(rem/year) (rem/year) 

Los ALAMOS COUNTY 

Cesium-137 2.41E+OO S.OOE-08 1.32E-05 3.52E-05 

Iodine-131 l.OOE+01 5.30E-08 5.80E-05 1.55E-04 

Plutonium-238 O.OOE+OO 3.80E-06 O.OOE+OO O.OOE+OO 

Plutonium -23 9 O.OOE+OO 4.30E-06 O.OOE+OO O.OOE+OO 

Strontium-90 O.OOE+OO 1.30E-07 O.OOE+OO O.OOE+OO 

Tritium O.OOE+OO 6.30E-11 O.OOE+OO O.OOE+OO 

Uranium 7.10E-02 2.60E-07 2.02E-06 5.39E-06 

NoN-Los ALAMOS CoUNTY 

Cesium-137 3.10E+OO S.OOE-08 1.70E-05 4.53E-05 

Iodine-131 4.70E+OO 5.30E-08 2.73E-05 7.27E-05 

Plutonium-238 3.00E-03 3.80E-06 1.25E-06 3.33E-06 

P1utonium-239 O.OOE+OO 4.30E-06 O.OOE+OO O.OOE+OO 

Strontium-90 O.OOE+OO 1.30E-07 O.OOE+OO O.OOE+OO 

Tritium l.OOE+02 6.30E-11 6.90E-07 1.84E-06 

Uranium 1.70E-01 2.60E-07 4.85E-06 1.29E-05 

1 95% UCL concentration not available, value not converted from% moisture or dcy/wet weight 

Total Dose (rem/yr) 

Cancer Risk yr-1 

Los ALAMOS 
COUNTY 

Average-Case 

7.33E-05 

3.66E-08 

Los ALAMOS 
COUNTY 

Worst-Case 

1.95E-04 

9.77E-08 

Average-Case Consumption (EPA 1997a, Table 3-26, pg. 3-23) 
~--~--------~-----------

NoN-Los 
ALAMOS 
COUNTY 

Average-Case 

S.IOE-05 

2.55E-08 

0.30 Llday =number of liters of milk ingested per day 

Worst-Case Consumption (EPA 1997a, Table 3-26, pg. 3-23) 

~---------------------------0.80 Llday =number of liters of milk ingested per day 

(N01E: assumes pregnant woman ingestion rate) 

Exposure Duration 

= 1 yr duration 
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COUNTY 

Worst-Case 

1.36E-04 
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TABLE D.3.~ 1.-Ingestion of Milk for Off-Site Residents (Note: Includes Albuquerque Data for 
Los Alamos County and Nambe Data for Non-Los Alamos County Resident, Foodstuffs 

Database 1990-1994, see Table D.3.5-6)-Continued 

Los Alamos County Uranium 
Conversion 

U= 

pCi U isotope/L milk = IJ.g total uranium!L milk X RMA X SA X CF 

= relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

pCi!L 

1.56E-03 pCi!L 

U-234= 3.62E-02 

Total U Activity = 7.10E-02 

Non-Los Alamos County Uranium 
Conversion 

pCi!L 

pCi!L 

RMA 

U= 

pCi U isotope/L milk = IJ.g total uranium!L milk X RMA X SA X CF 

= relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 g/p.tg) RMA 

U-238= 7.98E-02 pCi!L 

U-235= 3.73E-03 pCi!L 

p.tg/L 

SA CF 

2.40E-01 p.tg/L 

SA CF 
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TABLE D.3.3--42.-Ingestion of Fish for a Special Pathway Receptor (Note: Includes all Game and 
Nongame Fish from Abiquiu and Cochiti, Foodstuffs Database 1990-1994, see Table D.3.5-9) 

ANALYTE 

Cesium-137 

Plutonium-238 

Plutonium-239 

Strontium -90 

Uranium 

Total Dose (rem/yr) 

Cancer Risk yr-1 

95% UCL 
(pCilg) 
drywt. 

2.36E-01 

8.22E-05 

1.50E-04 

1.03E-01 

1.05E-02 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

5.00E-08 

3.80E-06 

4.30E-06 

1.30E-07 

2.60E-07 

AVERAGE- WORST-CASE 
CASE DOSE DOSE 

(rem/year) (rem/year) 

7.72E-05 1.87E-04 

2.04E-06 4.96E-06 

4.22E-06 1.02E-05 

8.76E-05 2.13E-04 

1.79E-05 4.34E-05 

Average-Case Worst-Case 

1.89E-04 4.59E-04 

9.44E-08 2.29E-07 

Average-Case Consumption (EPA 1997a, Native American Subsistence) 
~--~--------~----------70 g/day = number of grams per day ingested 

17.92 g/day = number of grams per day dry weight ingested 

Worst-Case Consumption (EPA 1997a, Native American Subsistence) 
~--------------------------170 g/day =number of grams per day ingested 

43.52 g/day =number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and Ferenbaugh 1998) 
~--------------------------0.256 unitless = LANL dry/wet weight ratio in fish 1990-1995 

Exposure Duration 

365 days = 1 yr exposure duration 

Uranium Conversion U= 

pCi U isotope/g = J..lg total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 g/j..tg) 

U-238= 4.92E-03 pCi/g 

U-235= 2.30E-04 pCi/g 
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TABLE D.3.3-43.-lngestion of Metals in Bottom-Feeding Fish for a Special Pathway Receptor 
(Note: Uses Regional Statistical Reference Level (RSRL) Data, LANL 1997, see Table D.3.5-12) 

AVERAGE- WORST-
ORAL 

CASE CASE AVERAGE- WORST- AVERAGE-
95% UCL CHRONIC CHRONIC ORAL RID 

SLOPE 
CASE CASE CASE 

ANALYTES 
(p,g/g-wet) DAILY DAILY mg/kg-day 

FACTOR 
HAZARD HAZARD CANCER 

INTAKE INTAKE 
per (mg/kg)/ 

INDEX INDEX RISK 
mglkg-day mglkg-day 

day 

AG l.20E+OO 1.17E-03 2.84E-03 S.OE-03 ~~~~iii!i!?iii!ii!ii!ii!i!ii~~ii!iiif~!~i~~~i:~;::::::::::: 2.34E-Ol 5.68E-Ol 

AS 4.00E-Ol 3.90E-04 9.47E-04 3.0E-04 l.SE+OO 1.30E+OO 3.16E+OO 

BA 1.20E+OO 1.17E-03 2.84E-03 7.0E-02 1.67E-02 4.06E-02 

BE 1.30E+OO 1.27E-03 3.08E-03 S.OE-03 4.3E+OO 2.53E-Ol 6.16E-Ol 

CD 3.00E-Ol 2.92E-04 7.10E-04 S.OE-04 l.SE-03 5.85E-Ol 1.42E+OO 

CR l.SOE+OO 1.46E-03 3.55E-03 l.OE+OO 1.46E-03 3.55E-03 

cu 1.40E+OO 1.36E-03 3.31E-03 1.9E-02 7.18E-02 1.74E-Ol 

HG 4.00E-Ol 3.90E-04 9.47E-04 3.0E-04 1.30E+OO 3.16E+OO 

NI l.SOE+OO 1.46E-03 3.55E-03 2.0E-02 7.31E-02 1.78E-Ol 

PB 4.00E+OO 3.90E-03 9.47E-03 1.4E-03 no data 2.79E+OO 6.76E+OO 

SB 2.10E+OO 2.05E-03 4.97E-03 4.0E-04 5.12E+OO 1.24E+Ol 

SE 4.00E-Ol 3.90E-04 9.47E-04 S.OE-03 7.80E-02 1.89E-Ol 

TL 2.10E+OO 2.05E-03 4.97E-03 S.OE-05 2.56E+Ol 6.22E+Ol 

ZN 6.60E+OO 6.43E-03 1.56E-02 3.0E-Ol 2.14E-02 5.21E-02 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

WORST-
CASE 

CANCER 
RISK 

~ 
§ 
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TABLE D.3.3-43.-lngestion of Metals in Bottom-Feeding Fish for a Special Pathway Receptor 
(Note: Uses Regional Statistical Reference Level (RSRL) Data, LANL 1997, see Table D.3.5-12)-Continued 

Average-Case Ingestion 

70 g/day 

17.92 g/day 

Worst-Case Ingestion 

170 g/day 

43.52 g/day 

Dry/Wet Weight Fraction 

0.256 unitless 

Unit Conversion Factor 

1.00E-03 mg/~g 

Average Man Weight 

71.8 kg 

(EPA 1997a, Native American Subsistence) 

= number of grams per day ingested 

= number of grams per day dry weight ingested 

(EPA 1997a, Native American Subsistence) 

=number of grams per day ingested 

= number of grams per day dry weight ingested 

(Fresquez and Ferenbaugh 1998) 

= LANL dry /wet weight ratio in fish 1990 to 1995 

=number of milligrams per microgram 

= number of kg for an average man 

~ 
~ 
\/:) 

~ 
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TABLE D.3.3-44.-Ingestion of Elk for a Special Pathway Receptor 
(Note: Includes Elk from Chama, Lindreth, and Tres Piedras, Fresquez et al. 1994, 

see Table D.3.5-13) 

ANALYTE 

Cesium-137 

Plutonium-238 

Plutonium-239 

Strontium-90 

Total Dose (rem/yr) 

Cancer Risk yr-1 

HEART 
95% UCL 

(pCilg) 
drywt. 

6.79E-02 

O.OOE+DO 

6.55E-04 

6.50E-03 

3.47E-02 

LIVER 95% 
UCL 

(pCilg) 
drywt. 

5.96E-01 

7.50E-05 

9.50E-05 

8.20E-03 

1.60E-02 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

S.OOE-08 

3.80E-06 

4.30E-06 

1.30E-07 

2.60E-07 

Heart Average-Case Consumption (Fresquez et al. 1994) 
r---------------------------

HEART 
AVERAGE-
CASE DOSE 

(rem/year) 

1.48E-06 

O.OOE+DO 

1.23E-06 

3.68E-07 

3.93E-06 

Heart 
Average-Case 

7.01E-06 

3.51E-09 

3.98 g/day =number of grams per day ingested (at 3.2lbs/yr) 

1.194 g/day = number of grams per day dry weight ingested 

Liver Average-Case Consumption (Fresquez et al. 1994) 
r------------------------------

6.96 g/day =number of grams per day ingested (at 5.6lbs/yr) 

2.088 g/day =number of grams per day dry weight ingested 

Dry/Wet Weight Fraction (Fresquez and F erenbaugh 1998) 
r------------------------------

0.3 unitless =LANL dry/wet weight ratio 

Exposure Duration 

365 days = 1 yr exposure duration 

Uranium Conversion Heart U= 4.89E-02 

LiverU= 

pCi U isotope/g = f.lg total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA= specific activity (pCi/g) 

CF = conversion factor (lE-06 g/f.lg) 

U-238= 

U-235= 

Heart 

1.63E-02 

7.60E-04 

Liver 

2.26E-02 

RMA 

f.lg/g 

SA 

LIVER 
AVERAGE-
CASE DOSE 

(rem/year) 

2.27E-05 

2.17E-07 

3.11E-07 

8.12E-07 

3.18E-06 

Liver 
Average-Case 

2.72E-05 

1.36E-08 

CF 
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TABLE D.3.3-45.-lngestion of Herbal Tea (Cota) for Special Pathway Receptors 
(Note: Includes Data from San Rdefonso, LANL 1997, see Table D.3.5-14) 

ANALYTE 

Americium -241 

Cesium-137 

Plutonium-238 

Plutonium-239 

Strontium-90 

Tritium 

Uranium 

Total Dose (rem/yr) 

Cancer Risk yr-1 

95% UCL 
(pCi/L) 

7.30E-02 

5.30E+D1 

2.80E-02 

2.20E-02 

1.20E+DO 

1.60E+D2 

6.46E-01 

DOSE 
AVERAGE-

CONVERSION 
FACTOR 

CASE DOSE 

(rem/pCi) 
(rem/year) 

4.50E-06 7.00E-05 

5.00E-08 5.65E-04 

3.80E-06 2.27E-05 

4.30E-06 2.02E-05 

1.30E-07 3.33E-05 

6.30E-11 2.15E-06 

2.60E-07 3.58E-05 

Average-Case 

7.49E-04 

3.74E-07 

Average-Case Consumption (EPA 1997a, pg 3-16, Table 3-18) 

WORST-
CASE DOSE 

(rem/year) 

2.43E-04 

1.96E-03 

7.88E-05 

7.01E-05 

1.16E-04 

7.47E-06 

1.24E-04 

Worst-Case 

2.60E-03 

1.30E-06 

~--~--------~-----------0.58 Llday =mean number of liters per day ingested 

Worst-Case Ingestion (EPA 1997a, pg 3-16, Table 3-18) 
~------~~---------------2.03 Llday = 99% number of liters per day ingested 

Exposure Duration 

365 days = 1 yr exposure duration 

Uranium Conversion U= 9.10E-OI 

pCi U isotope!L water = flg total uranium!L water X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF = conversion factor (lE-06 g/flg) 

3.03E-01 pCi/L 
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TABLE D.3.3-46.-lngestion of Radio nuclides in Vegetables Grown in Contaminated Soil for 
Comparison Purposes (No Receptor Identified) (Note: On-Site Los Alamos Canyon Data for Pinto 

Beans, Sweet Corn, and Zucchini Squash, Fresquez et al 1997, see Table D.3. 5-15) 

WEIGHTED1 DOSE 
AVERAGE- WORST-

ANALYTE 95% UCL 
CONVERSION 

CASE DOSE CASE DOSE 
(pCilg) 

FACTOR 
(rem/year) (rem/year) 

(rem/pCi) 

Americium -241 1.68E-04 4.50E-06 8.50E-05 1.98E-04 

Cesium-137 1.47E+OO 5.00E-08 8.26E-03 1.92E-02 

Plutonium-238 1.90E-04 3.80E-06 8.12E-05 1.89E-04 

Plutonium-239 5.21E-05 4.30E-06 2.53E-05 5.88E-05 

Strontium-90 4.52E+OO 1.30E-07 6.63E-02 1.54E-01 

Tritium2 l.IOE+OO 6.30E-ll 7.79E-06 1.8IE-05 

Uranium 6.92E-04 2.60E-07 2.03E-05 4.72E-05 

1 Values represent the 95% UCL of the mean of the individual isotopic means for the three vegetable types, 
weighted by the appropriate dry weight fractions: Pinto Beans, 0.64; Sweet Corn, 0.26; and Zucchini Squash, 
0.049 (Fresquez and Ferenbaugh 1998). 

2 95% UCL concentration in% of food that is water, also corrected for the water fractions. 

Vegetables Vegetables 

Average-Case Worst-Case 

Total Dose (rem/yr) 7.48E-02 

3.74E-05 

1.74E-01 

8.69E-05 

4.30 g/kg-day = grams of vegetables ingested per day per kg body wt. 

Worst-Case Ingestion (EPA I997a, Table 9-3; 9-4) 
~------~~----------------10.00 g/kg-day =grams of vegetables ingested per day per kg body wt. 

Exposure Duration 

365 days = I yr exposure duration 

Vegetable Tritium Conversion 

pCi/g of Tritium= pCi/mL tritium X mL/g of water 

water density = g/mL =-....;... ______ .., 

Tritium Activity = 1.097 pCilg 

1.097 

9.75E-04 

pCilmL 

Vegetable Uranium Conversion U= JLg!g 
~--------------------~~----~ pCi U isotope/g vegetable= J.Lg total uranium/g vegetable X RMA X SA X CF 

= relative mass abundance (g isotope per g total U) 

SA= specific activity (pCi/g) 

CF = conversion factor (IE-06 g/J.Lg) 

U-238= 

U-235= 

3.24E-04 

1.52E-05 

pCi/g 

pCi/g 

RMA SA CF 
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TABLE D.3.3-47.-lngestion of Metals in Vegetables Grown in Contaminated Soil (No Identified Receptor) 
(Note: On-Site Los Alamos Canyon Data for Pinto Beans, Sweet Corn, and Zucchini Squash, Frequez et al., 1997, 

see Table D.3.5-15) 

AVERAGE- WORST- ORAL 
WEIGHTED1 CASE CASE 

SLOPE 
AVERAGE- WORST- AVERAGE- WORST-

CHRONIC CHRONIC ORAL RID CASE CASE CASE CASE 
ANALYTES 95% UCL 

DAILY DAILY mglkg-day 
FACTOR 

HAZARD HAZARD CANCER CANCER 
(1-lg/g-dry) 

INTAKE INTAKE 
per 

INDEX INDEX RISK RISK 
mglkg-day mglkg-day 

(mglkg)/day 

AS 8.70E-02 3.74E-04 8.70E-04 3.0E-04 l.SE+OO 1.25E+OO 2.90E+OO 5.61E-04 1.31E-03 

CD 1.07E-Ol 4.60E-04 1.07E-03 S.OE-04 1.8E-03 9.20E-Ol 2.14E+OO 8.28E-07 1.93E-06 
·.·.·.·.·.•.·.·.·.·,·.·.······· 

CR 1.14E-Ol 4.90E-04 1.14E-03 l.OE+OO 4.90E-04 1.14E-03 

HG 4.60E-02 1.98E-04 4.60E-04 3.0E-04 6.59E-Ol 1.53E+OO 

PB 1.21E+Ol 5.20E-02 1.21E-Ol 1.4E-03 no data 3.72E+Ol 8.64E+Ol 

SB 1.37E-Ol 5.89E-04 1.37E-03 4.0E-04 1.47E+OO 3.43E+OO 

ZN 3.31E+Ol 1.42E-Ol 3.31E-Ol 3.0E-Ol 4.74E-Ol l.IOE+OO 
-1 Values represent the 95% UCL of the mean of the individual means of metal concentrations for the three vegetable types, weighted by the appropriate dry weight fractions: Pinto 

Beans, 0.64; Sweet Corn, 0.26; and Zucchini Squash, 0.049 (Fresquez and Ferenbaugh 1998). 
Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

Average-Case Ingestion 

4.3 g/kg-day 

Worst-Case Ingestion 

10 g/kg-day 

Units Conversion 

l.OOE-03 mg!Jlg 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of vegetables ingested per day per kg body wt. 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of vegetables ingested per day per kg body wt. 

=number of milligrams per microgram 

t;: 
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TABLE D.3.3-48.-Ingestion of Regional Vegetables for Comparison to Table D.3.3-48 
(Note: Regional Data for Pinto Beans, Sweet Corn, and Zucchini Squash, Fresquez et al. 1997, see Table D.3.5-15) 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE- WORST-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE CASE 

(f.lg/g-dry) DAILY DAILY mglkg-day HAZARD HAZARD 
INTAKE INTAKE 

per 
INDEX INDEX 

mglkg-day mg!kg-day 
(mg/kg)/day 

AS l.OOE-01 1.36E-04 3.16E-04 3.0E-04 l.SE+OO 4.53E-Ol l.OSE+OO 

CD 1.20E-Ol 1.63E-04 3.79E-04 S.OE-04 1.8E-03 3.26E-Ol 7.58E-Ol 

CR 8.00E-02 1.09E-04 2.53E-04 l.OE+OO 1.09E-04 2.53E-04 

HG S.OOE-02 6.79E-05 1.58E-04 3.0E-04 2.26E-Ol 5.27E-Ol 

PB 7.60E+OO 1.03E-02 2.40E-02 1.4E-03 no data 7.38E+OO 1.72E+Ol 

SB l.SOE-01 2.04E-04 4.74E-04 4.0E-04 S.lOE-01 1.19E+OO 

ZN 5.10E+Ol 6.93E-02 1.61E-01 3.0E-01 2.31E-01 5.37E-01 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

Average-Case Ingestion 

4.3 glkg-day 

0.316 fraction 

Worst-Case Ingestion 

10 g/k.g-day 

0.316 fraction 

Units Conversion 

l.OOE-03 mg/11g 

(EPA 1997a, Table 9-3; 9-4) 

=number of grams of vegetables ingested per day per kg body wt. 

=%of grams of vegetables ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of vegetables ingested per day per kg body wt. 

=%of grams ofvegetab1es ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

= number of milligrams per microgram 

AVERAGE- WORST-
CASE CASE 

CANCER CANCER 
RISK RISK 

2.04E-04 4.74E-04 

2.94E-07 6.83E-07 
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TABLE D.3.3-49.-lngestion of Metals in LANL On-Site Fruit (No Identified Receptor) 
(Note: Includes On-Site LANL Data, LANL 1997, see Table D.3.5-11) 

AVERAGE- WORST-
ORAL 

CASE CASE 
SLOPE 

AVERAGE-

ANALYTES 
95% UCL CHRONIC CHRONIC ORAL RID 

FACTOR 
CASE 

{llg/g-dry) DAILY DAILY mglkg-day HAZARD 
INTAKE INTAKE 

per 
INDEX 

mglkg-day mglkg-day 
(mg/kg)/day 

AG 1.60E-Ol 8.16E-05 2.98E-04 5.0E-03 Utf~ftt\i\{]@ffJi><((: 1.63E-02 

AS 4.20E-01 2.14E-04 7.81E-04 3.0E-04 1.5E+OO 7.14E-01 

BA 3.60E+01 1.84E-02 6.70E-02 7.0E-02 2.62E-01 

BE 6.00E-02 3.06E-05 1.12E-04 5.0E-03 4.3E+OO 6.12E-03 

CD 1.20E-01 6.12E-05 2.23E-04 5.0E-04 1.8E-03 1.22E-01 

CR 4.60E-01 2.35E-04 8.56E-04 l.OE+OO 2.35E-04 

HG 1.20E-01 6.12E-05 2.23E-04 3.0E-04 2.04E-01 

NI 4.10E+OO 2.09E-03 7.63E-03 2.0E-02 1.05E-01 

PB 3.00E+01 1.53E-02 5.58E-02 1.4E-03 no data 1.09E+01 

SB 1.50E-01 7.65E-05 2.79E-04 4.0E-04 

~~~j~i,l 
1.91E-01 

SE 7.80E-01 3.98E-04 1.45E-03 5.0E-03 7.96E-02 

TL 1.50E-01 7.65E-05 2.79E-04 8.0E-05 9.56E-01 

Note: gray shaded cells in Slope Factor column have no known human chemical cancer risk. 
Note: gray shaded cells in Carcinogenic Risk columns have no known human chemical cancer risk. 

Average-Case Ingestion 

3 .4 g/kg -day 

0.15 fraction 

Worst-Case Ingestion 

12.4 g/kg-day 

0.15 fraction 

Units Conversion 

l.OOE-03 mg/f.!g 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of fruit ingested per day per kg body wt. 

=%of grams of fruit ingested per day as dry-wt. (Fresquez and Ferenbaugh 1998) 

(EPA 1997a, Table 9-3; 9-4) 

= number of grams of fruit ingested per day per kg body wt. 

= % of grams of fruit ingested per day as dry -wl. (Fresquez uud r erenbaugh 1 998) 

= number of milligrams per microgram 

WORST- AVERAGE-
CASE CASE 

HAZARD CANCER 
INDEX RISK 

5.95E-02 

2.60E+OO 

9.57E-01 

2.23E-02 

4.46E-01 

8.56E-04 

7.44E-01 

3.81E-01 

3.99E+01 

6.98E-01 

2.90E-01 

3.49E+OO 

WORST-
CASE 

CANCER 
RISK 

~ 
~ 
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TABLE D.3.3-50.-lngestion of Pinyon Nuts for a Non-Los Alamos County Resident and a Special 
Pathway Receptor (Note: Non-Los Alamos County includes Pinyon Nuts from Santa Fe, Namhe, 
andAbiquiu. Special Pathway includes PinyonNutsfromLANL TA-15, TA-18, TA-21153, TA-49, 

TA-2, and TA-54, 1979, Salazar 1979, see Table D.3.5-16) 

ANALYTE 

Beryllium-7 

Cesium-137 

Plutonium-238 

Plutonium-239 

Strontium-90 

Tritium1 

Uranium 

NON-LOS 
ALAMOS 
COUNTY 
95% UCL 

(pCilg) 
drywt. 

1.40E-Ol 

2.00E-02 

1.70E-02 

UOE-02 

2.30E-01 

5.70E+OO 

5.68E-02 

1 Tritium is determined for the percent that is water. 

SPECIAL 
PATHWAY 
95% UCL 

(pCilg) 
drywt. 

2.80E-02 

2.40E-02 

2.70E-Ol 

9.20E-01 

2.80E+Ol 

5.54E-Ol 

Special pathway tritium is affected by tritium-contaminated soiL 

Total Dose (rem/yr) 

Cancer Risk yr-1 

DOSE 
CONVERSION 

FACTOR 
(rem/pCi) 

l.IOE-10 

S.OOE-08 

3.80E-06 

4.30E-06 

1.30E-07 

6.30E-11 

2.60E-07 

1500 g/yr = number of grams ingested per year 

Special Pathway Average-Case Consumption (Salazar 1979) 

1500 g/yr = number of grams ingested per year 

Dry/Wet Weight Fraction (Salazar 1979) 

0.06 unitless 

Tritium Conversion 

Special Pathway 

pCilg of Tritium= pCilmL tritium X mL/g of water 

water density = g/mL 

Non-Los 
Alamos 
County 

~---------------

NON-LOS 
ALAMOS 
COUNTY 

AVERAGE-
CASE DOSE 

(rem/year) 

1.39E-09 

9.00E-08 

5.81E-06 

5.03E-06 

2.69E-06 

5.06E-07 

1.33E-06 

NON-LOS 

ALAMOS 

COUNTY 

1.55E-05 

7.73E-09 

SPECIAL 
PATHWAY 
AVERAGE-
CASE DOSE 

(rem/year) 

2.77E-10 

1.08E-07 

1.04E-04 

1.08E-05 

2.49E-06 

UOE-05 

SPECIAL PATH 

UlE-04 

6.54E-08 

pCilmL 
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TABLE D.3.~50.-lngestion of Pinyon Nuts for a Non-Los Alamos County Resident and a Special 
Pathway Receptor (Note: Non-Los Alamos County includes Pinyon Nuts from Santa Fe, Namhe, 
and Abiquiu. Special Pathway includes Pinyon Nuts fromLANL TA-15, TA-18, TA-21153, TA-49, 

TA-2, and TA-54, 1979, Salazar 1979, see Table D.3.5-16)-Continued 

Special Pathway U= 

pCi U isotope/g = flg total uranium/g X RMA X SA X CF 

RMA = relative mass abundance (g isotope per g total U) 

SA = specific activity (pCi/g) 

CF =conversion factor (lE-06 g/J..Lg) 

U-238= 

U-235= 

D-136 

2.66E-02 

1.24E-03 

Spec. Path. 

2.59E-Ol 

1.21E-02 

RMA 

7.80E-Ol J.Lg/g 

SA CF 



D.3.4 Comparison of 
Concentrations of Selected 
Radionuclides and Metals in 
Regional and LANL 
Perimeter/On-Site Samples of 
Environmental Media 

Table 0.3.4-1 summarizes an analysis of 
differences between samples taken on site or at 
the perimeter ofLANL versus those taken in the 
general region of northern New Mexico. (The 
network of annual sampling stations for surface 
water, groundwater, and sediment surveillance 
includes a set of regional [or background] 
stations and a group of stations near or within 
the LANL boundary-these data are addressed 
in section 0.3.5 and are provided in 
appendix C.) The concentrations ofplutonium-
239 were found to be elevated from that of the 
region in the media at the perimeter of LANL. 
Values for fruits grown on site, honey from on
site TAs, and deer (road kills) on site showed 
elevated plutonium-239 concentrations. These 
foodstuffs are not consumed, but were collected 
to determine concentrations in biological media 
in known contaminated areas of the LANL 
reservation. 

D.3.4.1 Arsenic 

For most people, the primary mode of arsenic 
exposure is from food and water consumption. 
The average ingestion rate for members of the 
public is about 25 to 50 micrograms per day in 
food alone (ATSDR 1989 and EPA 1997b). 
Typically, exposure from water is less. The 
estimated maximum exposures (95th percentile) 
to arsenic from ingestion near LANL are: 

• Store-bought vegetables (Table 0.3.3-37): 
approximately 31 micrograms per day 

• On-site fruit (not consumed, Table 
0.3.3-49): approximately 61 micrograms 
per day 

Human Health 

• Fish (special pathways consumption rate, 
Table 0.3.3-43): approximately 
68 micrograms per day 

• Surface waters (Table 0.3.3-8): 
approximately 0.24 microgram per day 

• NPDES discharge (Table 0.3.3-12): 
approximately 0.62 microgram per day 

• Groundwater (Los Alamos supply, 
Table 0.3.3-2): approximately 
98 micrograms per day 

• Groundwater (San lldefonso supply, 
Table 0.3.3-6): approximately 53 
micrograms per day 

The primary source of arsenic in food and water 
sources in the LANL area are naturally 
occurring in soil and basalt minerals and are 
almost entirely inorganic in form (LANL 1997) 
The concentrations of arsenic in groundwater 
supply wells are not significantly different 
between Los Alamos and San Ildefonso 
(appendix C). 

The main uses of arsenic in the U.S. are in 
pesticide formulation. LANL does not utilize 
arsenic in manufacturing levels in its research 
and development or processing activities. 
Arsenic is known to be beneficial or necessary 
for human metabolism in micro-quantities 
(ATSDR 1989). 

When amounts less than 200 to 250 micrograms 
per day of arsenic are ingested, the human body 
can detoxify the inorganic form of arsenic by 
"methylation" (that is, by the addition of methyl 
groups to the ionic form). This does provide 
protection from toxic effects of inorganic 
arsenic. It does not necessarily protect against 
carcinogenesis. One hypothesis suggests that 
the natural methylation are "stolen" from 
deoxyribonucleic acid (DNA) synthesis making 
chromosome damage more probable 
(CLAWS 1997). 

The single most characteristic system of 
ingestion exposure to inorganic arsenic is a 
pattern of skin abnormalities including the 
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TABLE D.3.4-l.-Comparison of Concentrations of Selected Radio nuclides and Metals in Regional 
and Perimeter or On-Site Media 

SIGNIFICANT DIFFERENCES IN 
SIGNIFICANT 

MEDIUM 
NUCLIDE/ PROPORTION OF SAMPLES 

DIFFERENCES IN 
METAL HAVING ABOVE DETECTION 

CONCENTRATIONS 
CONCENTRATIONS 

Surface Water Cesium-137 NSD NSD 

Plutoniurn-239 Perimeter> Regional Perimeter> Regional 

Strontium-90 Regional > Perimeter Perimeter > Regional 

Uranium Regional > Perimeter Regional > Perimeter 

Arsenic Regional> Perimeter Regional> Perimeter 

Beryllium NSD NSD 

Lead Regional > Perimeter Regional > Perimeter 

Sediment Cesium-137 NSD NSD 

Plutoniurn-239 NSD Perimeter> Regional 

Strontium-90 NSD NSD 

Uranium NSD NSD 

Arsenic NSD NSD 

Beryllium NSD NSD 

Lead NSD NSD 

Groundwater Cesium-137 NSD San Ildefonso Wells > LA 
Supply Wells 

P1utoniurn-239 NSD NSD 

Strontium-90 NSD NSD 

Uranium NSD NSD 

Arsenic San Ildefonso Wells > LA Supply Wells NSD 

Beryllium San Ildefonso Wells > LA Supply Wells San Ildefonso Wells > LA 
Supply Wells 

Lead NSD NSD 

Soils Cesium-137 NA NSD 

Plutoniurn-239 NA NSD 

Strontium -90 NA NSD 

Uranium NA NSD 

Arsenic NA NSD 

Beryllium NA NSD 

Lead NA NSD 
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TABLE D.3.4-l.-Comparison of Concentrations of Selected Radio nuclides and Metals in Regional 
and Perimeter or On-Site Media-Continued 

SIGNIFICANT DIFFERENCES IN 

MEDIUM 
NUCLIDE/ PROPORTION OF SAMPLES 

METAL HAVING ABOVE DETECTION 
CONCENTRATIONS 

Fruit Cesium-137 NA 

Plutonium-239 NA 

Strontium-90 NA 

Uranium NA 

Elk Cesium-137 NA 

Plutonium-239 NA 

Strontium-90 NA 

Uranium NA 

Deer Cesium-137 NA 

Plutonium-239 NA 

Strontium-90 NA 

Uranium NA 

Honey Tritium NA 

Vegetables Cesium-137 NA 

Plutonium-239 NA 

Strontium-90 NA 

Uranium NA 

Arsenic NA 

Beryllium NA 

Lead NA 

Milk Cesium-137 NA 

Iodine-131 NA 

Plutonium-239 no detects 

Strontium-90 no detects 

Tritium no detects 

Uranium NA 

Source: Tables D.3.3-1 through D.3.3-49, and D.3.5-l through D.3.5-9. 
NSD =No (statistically) significant difference 
NA =Not applicable 

SIGNIFICANT 
DIFFERENCES IN 

CONCENTRATIONS 

NSD 

Los Alamosa> Neighboring 
Counties > Store Bought 

NSD 

NSD 

NSD 

insufficient data 

insufficient data 

NSD 

NSD 

Los Alamosa> neighboring 
counties 

insufficient data 

NSD 

Los Alamosa> neighboring 
counties 

NSD 

NSD 

NSD 

NSD 

NSD 

NSD 

NSD 

NSD 

NSD 

insufficient data 

insufficient data 

insufficient data 

NSD 

a These values are for samples collected in known contaminated areas on site. These foodstuffs are not consumed as home produce 
and are not allowed to be placed into commerce. 
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appearance of dark and light spots on the skin 
and small "corns" on the palms, soles, and 
trunk. While these skin changes are not 
considered to be a health concern in their own 
right, some may progress toward skin cancer. In 
addition, arsenic ingestion has been reported to 
increase the risk of certain cancers: liver, 
bladder, kidney, and lung. Organic forms of 
arsenic such as that found in fish seem to be less 
toxic than inorganic forms (ATSDR 1989). 

EPA has recently held public meetings 
regarding its activity to develop proposed 
National Primary Drinking Water Regulations. 
The current Interim Water Primary Standard for 
arsenic is 50 micrograms per liter in drinking 
water and was established in 1976 to protect 
against skin cancer. This standard was 
scheduled for finalization with the other phase II 
compounds in 1991. However, due to new 
evidence (from Taiwanese epidemiological 
studies) implicating arsenic in the development 
of other and more serious internal cancers, the 
maximum contaminant level (MCL) for arsenic 
was delayed. 

EPA has discussed in public meetings a new 
MCL between 0.5 and 2 micrograms per liter 
based on a multistage, linear modeling study of 
potential human risk. Based on this model, a 1 
in 1,000,000 cancer risk level would be 2 parts 
per billion (2 parts per billion or 2 microgram 
per liter). The groundwater supplies used in Los 
Alamos County and San Ildefonso have a 95th 
percentile UCL of 40 micrograms per liter and 
22 micrograms per liter, respectively, based on 
the 1991 to 1996 LANL Environmental 
Surveillance Reports. The concentrations are 
lower than the current MCL for arsenic of 
50 micrograms per liter. These concentrations 
are in and above the ranges EPA is considering 
in the new MCL for arsenic. While LANL 
operations do not affect arsenic risk to the 
public, the range of arsenic concentrations in the 
region of LANL are in the range that may be 
potentially be in the range for carcinogenesis at 
a rate in excess of 1 in 1,000,000. 
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D.3.4.2 Beryllium 

Beryllium is a hard grayish metal that, in nature, 
is usually found in mineral compounds, 
especially in coal and in volcanic rock and 
weathered volcanic soils. Some beryllium is 
soluble but most is insoluble. Most soil 
beryllium-containing minerals have low 
solubilities (ATSDR 1993). 

Ingestion risks from beryllium are very low, but 
beryllium is a suspected human carcinogen 
(EPA 1997b). The oral (ingestion) reference 
dose (RID) is limited to soluble beryllium salts 
and is 5 X 1 o-3 milligrams per kilograms-day. 
The estimated maximum exposures 
(95th percentile) from ingestion of total 
beryllium near LANL range from 1 o-3 to 1 o-5 

milligrams per kilograms-day. The 
concentrations of beryllium in the waters in the 
LANL area are in the 1 to 10 micrograms per 
liter range. 

The primary risk from beryllium is from 
inhalation, which can lead to Chronic Beryllium 
Disease. Beryllium workers at LANL are 
protected from beryllium in the workplace 
under the Guidance for Implementation of DOE 
Order 440.1 section addressing "Chronic 
Beryllium Disease Prevention Program." The 
potential consequences of beryllium emissions 
from HE testing at LANL is discussed in 
sections 5.2.6.1 and 5.3.6.1. 

D.3.4.3 Lead 

Lead is an element found throughout the Earth's 
crust. Inorganic lead compounds are much less 
toxic than organic lead compounds. Exposure is 
primarily by inhalation and ingestion. Exposure 
to environmental media containing lead is the 
primary source of elevated blood levels of lead 
in children. Lead-containing paint in the home 
is the principal environmental lead source. At 
levels less than 20 micrograms per deciliter in 
the blood of a pregnant woman for even a short 
term (less than 14 days), low birth rate and 



learning impairment in the infant may occur. 
Longer exposures of young children can result 
in reduced IQ and slowed growth rates. Brain 
and kidney damage in children can result from 
blood levels of lead between 70 and 
100 micrograms per deciliter. 

Concentrations of lead in soil/sediments and 
water are in the range of 10 to 100 milligrams 
per kilogram and 1 to 10 micrograms per liter, 
respectively. In Los Alamos County supply 
wells, the concentrations of lead are not 

Human Health 

significantly different from the oral reference 
dose (1.4 x 10-3 milligrams per kilograms-day). 
Lead in environmental media near LANL is not 
significantly different from that in the entire 
region. Concentrations oflead are not expected 
to be affected by continued LANL operations, 
even in the Expanded Operations Alternative 
for HE testing (sections 5.2.6.1 and 5.3.6.1). 
Although lead is a suspected carcinogen, EPA 
has not established an oral or inhalation slope 
factor for risk estimation. 
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D.3.5 Data Used in the Human 
Health Analysis 

Data used for estimating dose and risk for 
various pathways and receptors are provided in 
Tables C-1, C-2, C--4, and C-6 in appendix C 
as well as the tables included in this section 
(TablesD.3.5-1 throughD.3.5-16). These data 
were taken from sampling locations that form 
the network of monitors on and around LANL. 
These data are routinely reported in the LANL 
annual environmental surveillance reports (such 
as LANL 1994). 
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Not all data sets were collected for the same 
years. Each data table in this SWEIS specifies 
the years reported. 

Environmental restoration site data are 
presented in Tables C-8 and C-9 in appendix C. 
In general, these were not used to estimate risk 
to MEis because they are in known 
contaminated areas that are not subject to public 
exposure. In cases where use of this data was 
considered appropriate, the discussion of the 
methodology and analysis identified the data 
used. 
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TABLE D.3.5-l.-Location of Foodstuffs and Receptors Used for Consequence Analysis 
(ESH-20 Foodstuffs Database, 1990 to 1994) 

RECEPTOR MATRIX LOCATION 

Los Alamos Resident Elk (Bone) Chama 

Elk (Bone) Lindreth 

Elk (Bone) Ires Piedras 

Elk (Muscle) Chama 

Elk (Muscle) Lindreth 

Elk (Muscle) Ires Piedras 

Fruit Los Alamos 

Fruit White Rock 

Honey Los Alamos 

Honey White Rock 

Milk Albuquerque 

Vegetable Los Alamos 

Vegetable White Rock 

Non-Los Alamos Resident Elk (Bone) IA-16/S-Site Road 

Elk (Bone) IA-18/Pajarito Road 

Elk (Bone) IA-46/Pajarito Road 

Elk (Bone) IA-49/State Road 4 

Elk (Bone) IA-49/Water Canyon 

Elk (Bone) IA-5/Mortandad Canyon 

Elk (Muscle) IA-16S-Site Road 

Elk (Muscle) IA-18/Pajarito Road 

Elk (Muscle) IA-46/Pajarito Road 

Elk (Muscle) IA-49/State Road 4 

Elk (Muscle) IA-49/Water Canyon 

Elk (Muscle) IA-5/Mortandad Canyon 

Fish (Game) Cochiti 

Fish (Nongame) Cochiti 

Fruit San Ildefonso 

Honey Pojoaque 

Honey San Ildefonso 

Milk Nambe 

Vegetable San Ildefonso 
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TABLE D.3.5-l.-Location of Foodstuffs and Receptors Used for Consequence Analysis 
(ESH-20 Foodstuffs Database, 1990 to 1994)-Continued 

RECEPTOR MATRIX LOCATION 

On-Site, No Receptor Fruit LANL 

Honey TA-15 

Honey TA-16 

Honey TA-21 

Honey TA-33 

Honey TA-35 

Honey TA-49 

Honey TA-5 

Honey TA-53 

Honey TA-54 

Honey TA-8 

Honey TA-9 

Vegetable LANL 

Regional Fish (Game) Abiquiu 

Fish (Nongame) Abiquiu 

Fruit Cochiti/Pefia Blanca/Santo Domingo 

Fruit Espanola/Santa Fe/Jemez 

Honey San Pedro 

Vegetable Cochiti/Pefia Blanca/Santo Domingo 

Vegetable Espanola/Santa Fe/Jemez 
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TABLE D.3.5-2.-Los Alamos Water Supply Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Database, 1991 to 1996) 

ANALYTE8 UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Americium-241 pCi/1 29 37 0.002 0.04 0.109 

Cesium-137 pCi/1 28 50 0.08 59.0 431 

Gross Alpha pCi/1 33 52 0.2 1.3 3 

Gross Beta pCi/1 52 52 I 3.6 9 

Gross Gamma pCi/1 32 48 10 140.0 552 

Tritium nCi/1 30 54 0.003 0.39 1.1 

Plutonium-238 pCi/1 33 60 0.00010 0.01 0.026 

Plutonium-239, Plutonium-240 pCi/1 44 60 0.00010 0.038 0.669 

Strontium-90 pCi/1 10 25 0.2 1.3 4.6 

Uranium Jlg/1 34 55 0.15 0.89 2.2 

Silver Jlg/1 10 55 2 37.0 58 

Aluminum Jlg/1 6 56 30 140.0 280 

Arsenic Jlg/1 33 56 2 12.0 48 

Boron Jlg/1 37 56 10 44.0 500 

Barium Jlg/1 39 45 5 38.0 88 

Beryllium Jlg/1 5 56 I 1.4 2 

Cadmium Jlgll 2 56 1.8 3.4 5 

Cobalt Jlg/1 2 54 3 67.0 130 

Chromium Jlgll 31 56 2 8.1 30 

Copper Jlg/1 27 56 1 12.0 51 

Iron Jlg/1 12 56 10 200.0 830 

Mercury Jlg/1 6 45 0.1 0.17 0.2 

Manganese Jlg/1 11 56 1 8.8 69 

Molybdenum Jlg/1 19 56 1 4.7 30 

Nickel Jlgll 3 56 10 16.0 20 

95% UCLC 

0.093 

280.0 

2.7 

7.0 

410.0 

0.84 

0.024 

0.24 

4.5 

1.8 

82.0 

300.0 

40.0 

200.0 

84.0 

2.5 

7.9 

250.0 

19.0 

33.0 

680.0 

0.27 

49.0 

18.0 

27.0 

~ 
§ 

~ 
~ 
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TABLE D.3.5-2.-Los Alamos Water Supply Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Database, 1991 to 1996)-Continued 

ANALYTE8 UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Lead llgll 17 59 1 15.0 95 

Antimony llgll 12 56 0.7 1.5 4 

Selenium !lgll 4 56 1.7 2.2 2.7 

Tin !lgll 5 44 10 19.0 34 

Strontium !lgll 52 56 38 87.0 170 

Thallium !lgll 4 56 0.3 9.8 19 

Vanadium llg/1 48 56 7 32.0 260 

Zinc !lgll 26 56 5 23.0 54 

Calcium mg/1 56 56 5 15.0 32 

Chlorine mg/1 52 53 2 3.9 8 

Cyanide mg/1 1 46 0.01 0.01 0.01 

Carbonate mg/1 1 56 2 2.0 2 

Fluorine mg/1 56 56 0.2 0.9 28 

Hardness mg/1 56 56 5 51.0 119 

Bicarbonate mg/1 56 56 47 84.0 152 

Potassium mg/1 48 56 1 2.6 4.4 

Lithium mg/1 9 9 0.024 0.033 0.043 

Magnesium mg/1 so 56 0.2 3.4 9.4 

Sodium mg/1 56 56 10 20.0 45 

Nitrate as Nitrogen mg/1 58 60 0.1 0.81 9.9 

Phosphate as Phosphorous mg/1 23 56 0.02 0.15 0.3 

Silica mg/1 55 56 24 73.0 98 

Sulfate mg/1 52 53 2 4.2 6.34 

Total Dissolved Solids mg/1 54 60 90 180.0 320 

Total Suspended Solids mg/1 4 24 1 1.5 2 

a Analytes and number of analyses from Guaje and Pajarito Mesa well fields only. No analyses from the LA well field or the Otowi well field are included here. 
b pCi/1 is picocuries per liter, nCi/1 is nanocuries per liter, Jlgll is micrograms per liter, and mg/1 is milligrams per liter. 
c Upper confidence limit (UCL) not calculated for number of detected analyses less than two. 

95% UCLC 

64.0 

3.4 

3.0 

39.0 

150.0 

26.0 

110.0 

49.0 

28.0 

7.0 

8.3 

100.0 

130.0 

4.0 

0.046 

8.4 

37.0 

3.5 

0.37 

110.0 

6.4 

270.0 

2.5 
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ANALYTE8 

Americium-24I 

Cesium-I37 

Gross Alpha 

Gross Beta 

Gross Gamma 

Tritium 

P1utonium-238 

TABLE D.3.5-3.-Well LA-5 Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Database, 1991 to 1996) 

UNITSb DETECTED MINIMUM MEAN MAXIMUM 

pCi/1 2 0.028 0.03 0.03I 

pCi/1 2 1.7 38.0 74.0 

pCi/1 2 0.92 0.96 1.0 

pCi/1 4 2.0 2.7 4.0 

pCi/1 3 50.0 I20.0 I90.0 

nCi/1 2 0.1 O.I5 0.2 

pCi/1 2 0.0086 0.023 0.038 

P1utonium-239, P1utonium-240 pCi/1 3 O.OI 0.022 0.034 

Strontium-90 pCi/1 3 O.I 0.27 0.6 

Uranium llg/1 3 1.0 1.1 1.2 

Chloroethane llg/1 I 13.0 13.0 13.0 

Aluminum llg/1 I 62.0 62.0 62.0 

Arsenic llg/1 3 2.0 2.7 3.0 

Boron llg/1 2 8.0 I4.0 20.0 

Barium llg/1 3 58.0 61.0 65.0 

Chromium llg/1 3 4.8 13.0 26.0 

Iron llg/1 3 I60.0 330.0 630.0 

Mercury llg/1 I O.I 0.1 0.1 

Manganese llg/1 3 8.0 18.0 36.0 

Molybdenum llg/1 1 1.7 1.7 1.7 

Antimony llg/1 1 0.3 0.3 0.3 

Selenium llg/1 1 2.0 2.0 2.0 

Tin llg/1 1 10.0 10.0 10.0 

Strontium llg/1 4 160.0 200.0 230.0 

Thallium Jlgll I 0.04 0.04 0.04 

95% UCLC 

0.034 

I40.0 

1.1 

4.7 

270.0 

0.29 

0.065 

0.047 

0.84 

1.3 

3.8 

31.0 

68.0 

36.0 

850.0 

49.0 

260.0 
~ 
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TABLE D.3.5-3.-Well LA-5 Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Database, 1991 to 1996)-Continued 

ANALYTEa I UNITSb I DETECTED I MINIMUM I 
Vanadium Jlg/1 4 10.0 

Zinc Jlg/1 4 3.9 

Calcium mg/1 4 18.0 

Chlorine mg/1 4 3.0 

Fluorine mg/1 4 0.5 

Hardness mg/1 4 46.0 

Bicarbonate mg/1 4 68.0 

Potassium mg/1 3 2.0 

Magnesium mg/1 3 0.8 

Sodium mg/1 4 14.0 

Nitrate as Nitrogen mg/1 4 0.2 

Phosphate as Phosphorous mg/1 1 0.1 

Silica mg/1 4 40.0 

Sulfate mg/1 4 4.0 

Total Dissolved Solids mg/1 4 140.0 

a Analytes and number of detected analyses from LA-5 only. 
b pCi/1 is picocuries per liter, nCi/1 is nanocuries per liter, f!g/1 is micrograms per liter, and mg/1 is milligrams per liter. 
c Upper confidence limit (UCL) not calculated for number of detected analyses less than two. 

MEAN MAXIMUM 

19.0 31.0 

380.0 1,300 

20.0 21.0 

3.9 5.5 

13.0 49.0 

52.0 56.0 

75.0 88.0 

2.0 2.0 

0.84 0.9 

20.0 34.0 

0.45 0.76 

0.1 0.1 

42.0 43.0 

5.6 6.5 

160.0 180.0 

95% UCLC 

37.0 

1,600 

23.0 

6.2 

61.0 

61.0 

93.0 

2.0 

0.95 

39.0 

0.92 

44.0 

7.8 

200.0 

&;: 
~ 
~ 
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TABLE D.3.5-4.-NPDES Analyte Summary Statistics Used in Consequence Analysis (ESH NPDES Data, 1994 to 1996) 
--------------------- --- -· --- - -- ·- - ----- - -· --- --- ----· - - ---

ANALYTE8 UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Aluminum (T) mg/1 40 117 0.06 0.24 1.2 

Arsenic (T) mg/1 60 99 0.0016 0.0062 0.072 

Boron (T) mg/1 118 118 O.ol 0.082 2.5 

Cadmium (T) mg/1 27 117 0.0001 0.0015 0.023 

Chromium (T) mg/1 79 115 0.004 0.012 0.07 

Cobalt (T) mg/1 23 118 0.0005 0.0062 0.028 

Copper (T) mg/1 69 115 0.004 0.044 0.59 

Lead (T) mg/1 24 117 0.0002 0.0084 0.045 

Mercury (T) mg/1 6 117 0.0003 0.00063 0.0017 

Radium-226, Radium-228 pCi/l 117 117 0.02 1.7 18.503 

Selenium (T) mg/1 18 118 0.001 0.0021 0.0063 

Tritium pCi/l 65 118 6 2,900 134143 

Vanadium (T) mg/1 111 117 0.003 0.018 0.12 

Zinc (T) mg/1 106 117 0.016 0.082 1.2 

a (T) signifies that the total amount of the analyte in the sample was measured (both the dissolved amount and the amount adsorbed to suspended particles). 
b mg/1 is milligrams per liter; pCi/1 is picocuries per liter. 

95% UCL 

0.75 

0.026 

0.54 

O.ol 

0.038 

0.017 

0.25 

0.032 

0.0017 

7.3 

0.0046 

37,000 

0.047 

0.34 
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LOCATION8 

On-Site (used for 
both Resident, 
Recreational User, 
and Nonresident 
Recreational User) 

ANALYTE 

Tritium 

Cesium-137 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Strontium-90 

Uranium 

Americium-241 

Gross Alpha 

Gross Beta 

Gross Gamma 

Silver 

Aluminum 

Arsenic 

Boron 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Mercury 

Manganese 

Molybdenum 

Nickel 

Lead 

Antimony 

TABLE D.J.S-5.-Soil Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Soils Data, 1992 to 1996) 

UNITSb DETECTEDC ANALYZEDd MINIMUM' MEANr 

pCi/ml 0.67 

pCi/g 0.45 

pCi/g 0.008 

pCi/g 0.077 

pCi/g 0.42 

~tg/g 3.0 

pCi/g 0.009 

pCi/g 6.5 

pCi/g 6.6 

pCi/g 3.5 

~tg/g 11 0.9 

~tg/g 10 3.4 

~tglg 11 2.6 

~tglg 10 16.0 

~tg/g 11 120.0 

llg/g 11 0.74 

~tg/g 11 0.2 

~tg/g 11 8.3 

~tg/g 10 5.2 

~tg/g 10 6.0 

llg/g 10 1.3 

~tg/g 11 0.03 

~tg/g 10 350.0 

~tg/g 10 0.66 

~tg/g 11 6.3 

~tg/g 11 17.0 

~tg/g 10 0.17 

MAXIMUM 95% UCL 

2.3 

1.0 

0.02 

0.4 

0.78 

4.8 

0.019 

14.0 

19.0 

4.1 

2.3 

4.3 

3.7 

24.0 

170.0 

1.0 

0.27 

12.0 

7.9 

9.7 

1.8 

0.04 

610.0 

0.93 

9.7 

30.0 

0.45 

&;: 
~ 
V) 

~ 
t;5 



ti 
.!... 
Vl 

I 
I 

LOCATION8 

On-Site (used for 
both Resident, 
Recreational User, 
and Nonresident 
Recreational User) 
(cont.) 

Perimeter (used for 
both Los Alamos 
County Resident and 
Non-Los Alamos 
County Resident) 

ANALYTE 

Selenium 

Tin 

Strontium 

Thallium 

Vanadium 

Zinc 

Tritium 

Cesium-137 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Strontium-90 

Uranium 

Americium-241 

Gross Alpha 

Gross Beta 

Gross Gamma 

Silver 

Aluminum 

Arsenic 

Boron 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

TABLE D.3.5-5.-Soil Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Soils Data, 1992 to 1996)-Continued 

UNITSb DETECTEDc ANALYZEDd MINIMUW' MEANf 

~g/g 11 0.31 

~gig 10 8.7 

~g/g 10 27.0 

~g/g 10 0.52 

~g/g 10 21.0 

~g/g 10 34.0 

pCi/ml 0.24 

pCi/g 0.38 

pCi/g 0.007 

pCi/g 0.051 

pCi/g 0.34 

~g/g 3.0 

pCi/g 0.011 

pCi/g 4.6 

pCi/g 5.2 

pCi/g 3.7 

Jlglg 10 0.66 

~gig 7 3.3 

~gig 10 2.4 

~g/g 7 8.0 

~g/g 10 96.0 

~g/g 10 0.66 

~gig 10 0.27 

~gig 10 8.0 

~g/g 7 4.7 

~g/g 7 5.9 

~gig 7 1.2 

MAXIMUM 95%UCL 

0.48 

12.0 

39.0 

0.93 

30.0 

49.0 

0.76 

0.98 

0.029 

0.21 

0.7 

4.4 

0.037 

8.6 

8.2 

4.5 

1.4 

3.5 

3.9 

14.0 

160.0 

0.99 

0.6 

13.0 

8.2 

9.0 

1.6 
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LOCATION8 

Perimeter (used for 
both Los Alamos 
County Resident and 
Non-Los Alamos 
County Resident) 
(cont.) 

Regional 

ANALYTE 

Mercury 

Manganese 

Molybdenum 

Nickel 

Lead 

Antimony 

Selenium 

Tin 

Strontium 

Thallium 

Vanadium 

Zinc 

Tritium 

Cesium-137 

Plutonium-238 

Plutonium-239, 
Plutonium-240 

Strontium-90 

Uranium 

Americium-241 

Gross Alpha 

Gross Beta 

Gross Gamma 

Silver 

Aluminum 

Arsenic 

Boron 

Barium 

TABLE D.3.5-5.-Soil Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Soils Data, 1992 to 1996)-Continued 

UNITSb DETECTEDc ANALYZEDd MINIMUMe MEANr 

~g/g 10 0.03 

~J-glg 7 380.0 

~g/g 7 0.68 

~g/g 10 5.5 

~g/g 10 19.0 

~g/g 7 0.14 

~g/g 10 0.34 

~g/g 7 7.7 

~tg/g 7 23.0 

~tg/g 7 0.68 

~tslg 7 15.0 

~tg/g 7 33.0 

pCi/ml -0.1 

pCi/g 0.28 

pCi/g 0.004 

pCi/g 0.011 

pCi/g 0.3 

~tslg 1.9 

pCi/g 0.006 

pCi/g 4.8 

pCi/g 4.5 

pCi/g 2.8 

~tslg 6 1.1 

~tslg 6 2.9 

~tg/g 6 11 

~tg/g 6 12.0 
~----- ---~--

~tg/g 6 130.0 

MAXIMUM 95%UCL 

0.05 

650.0 

0.85 

8.6 

36.0 

0.17 

0.64 

10.0 

36.0 

1.7 

29.0 

49.0 

0.36 

0.54 

0.008 

0.019 

0.44 

2.7 

0.008 

7.2 

5.9 

3.6 

2.1 

3.7 

6.1 

17.0 

190.0 
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TABLE D.3.5-5.-Soil Detection Statistics Used in Consequence Analysis 
(Environmental Surveillance Soils Data, 1992 to 1996)-Continued 

LOCATION8 ANALYTE UNITSb DETECTEDC ANALYZEDd 

Regional (cont.) Beryllium llg/g 6 

Cadmium llg/g 6 

Chromium J..Lg/g 6 

Cobalt llg/g 6 

Copper llg/g 6 

Iron llg/g 6 

Mercury llg/g 6 

Manganese llg/g 6 

Molybdenum llg/g 6 

Nickel llg/g 6 

Lead llg/g 6 

Antimony llg/g 6 

Selenium llg/g 6 

Tin llg/g 6 

Strontium llg/g 6 

Thallium llg/g 6 

Vanadium llg/g 6 

Zinc llg/g 6 

a On-site, perimeter and regional designations in accordance with Environmental Surveillance Program. 
b pCi/g is picocuries per gram, pCi/ml is picocuries per milliliter, 11g/g is micrograms per gram. 

MINIMUMe 

c Number of detected analyses not available. Values represent the number of means (from Fresquez et al. 1997). 
d Number of analyses not available. 
e Minimum and maximum values not available. 
f Values are means for radiochemical constituents and mean of means for trace metal constituents. 

MEANr 

0.49 

0.2 

10.0 

4.8 

7.8 

1.5 

0.02 

280.0 

0.63 

8.0 

11.0 

0.14 

0.38 

11.0 

89.0 

0.3 

26.0 

34.0 

MAXIMUM 95%UCL 

0.74 

0.2 

15.0 

6.7 

11.0 

2.2 

0.02 

420.0 

0.79 

11.0 

14.0 

0.2 

0.62 

16.0 

260.0 

0.84 

40.0 

49.0 
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RECEPTOR 

Los Alamos 
County Resident 

Non-Los Alamos 
County Resident 

I 

TABLE D.3.5-6.-Foodstuffs Used in Consequence Analysis Sorted by Receptor 
(ESH-20 Foodstuffs Database, 1990 to 1994) 

------- -- ------------------------------- ---------------------

MATRIX ANALYTE UNITS3 DETECTED ANALYZED MINIMUM MEAN 

Elk (Muscle) Cesium-137 pCi/g dry 5 5 0.0118 0.21 

Elk (Muscle) Uranium ~g/g dry 3 5 0.0005 0.0016 

Fruit Cesium-137 pCi/g dry 19 31 0.0076 0.12 

Fruit Tritium nCi/1 27 31 0.2 2.1 

Fruit Plutonium-238 pCi/g dry 15 31 0.000056 0.00032 

Fruit Plutonium-239 pCi/g dry 22 31 0.00003 0.0013 

Fruit Strontium-90 pCi/g dry 25 25 0.0069 0.042 

Fruit Uranium ~g/g dry 30 30 0.0006 0.012 

Honey Tritium nCi/1 4 4 0.2 10.0 

Milk Cesium-137 pCi/1 1 1 2.41 2.4 

Milk lodine-131 pCi/1 1 1 10 10.0 

Milk Uranium ~g/1 1 1 0.1 0.1 

Vegetable Cesium-137 pCi/g dry 27 45 0.0031 0.13 

Vegetable Tritium nCi/1 41 45 0.1 0.52 

Vegetable Plutonium-238 pCi/g dry 29 45 0.000015 0.00021 

Vegetable Plutonium-239 pCi/g dry 33 45 0.000023 0.00083 

Vegetable Strontium-90 pCi/g dry 36 36 0.0053 0.064 

Vegetable Uranium ~g/g dry 43 45 0.00026 0.0042 

Elk (Muscle) Cesium-137 pCi/g dry 6 8 0.0113 0.12 

Elk (Muscle) Tritium nCi/1 3 3 0.1 1.8 

Elk (Muscle) Plutonium-238 pCi/g dry 1 8 0.00002 0.00002 

Elk (Muscle) PI utoni urn-239 pCi/g dry 4 8 0.00002 0.000086 

Elk (Muscle) Strontium-90 pCi/g dry 3 8 0.0042 0.0072 

Elk (Muscle) Uranium ~g/g dry 4 7 0.0001 0.0028 

Fish (Game) Cesium-137 pCi/g dry 4 5 o.oor; 0.093 

Fish (Game) PI utoni urn-238 pCi/g dry 5 5 0.00003 0.000049 
---- -----------

Fish (Game) Plutonium-239 pCi/g dry 4 5 0.00004 0.000062 

Fish (Game) Strontium-90 pCi/g dry 5 5 0.041 0.072 

MAXIMUM 

0.504 

0.0022 

0.6427 

16 

0.001231 

0.020374 

0.1647 

0.08278 

37.3 

2.41 

10 

0.1 

0.7328 

1.3 

0.00098 

0.0196 

0.855 

0.02085 

0.2504 

4.7 

0.00002 

0.000252 

0.0126 

0.0086 

0.203 

0.00008 

0.00009 

0.092 

95% UCLb 

0.63 

0.0035 

0.49 

9.1 

0.00097 

0.0099 

0.12 

0.045 

46.0 

0.44 

1.1 

0.00065 

0.0076 

0.34 

0.011 

0.3 

6.9 

0.00031 

0.017 

O.D11 

0.28 

0.000088 

0.00011 

0.11 
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TABLE D.J.S-6.-Foodstuffs Used in Consequence Analysis Sorted by Receptor 
(ESH-20 Foodstuffs Database, 1990 to 1994)-Continued 

------------------ -------- -- - ------ --- - ·- --- ·-·- ---- --- ··-- ·- ------------

RECEPTOR MATRIX ANALYTE UNITS8 DETECTED ANALYZED MINIMUM MEAN MAXIMUM 

Non-Los Alamos Fish (Game) Uranium flg/g dry 5 5 0.0048 0.0054 0.00664 
County Resident Fish (Nongame) Cesium-137 pCi/g dry 5 5 0.001 0.059 0.178 
(cont.) 

Fish (Nongame) Plutonium-238 pCi/g dry 4 5 0.00003 0.000047 0.000076 

Fish (Nongame) Plutonium-239 pCi/g dry 3 5 0.00002 0.000044 0.00006 

Fish (Nongame) Strontium-90 pCi/g dry 5 5 O.D15 0.026 0.049 

Fish (Nongame) Uranium flglg dry 5 5 0.0059 0.011 0.02042 

Fruit Cesium-137 pCi/g dry 8 12 0.007 0.058 0.1588 

Fruit Tritium nCi/1 5 11 0.1 0.28 0.7 

Fruit Plutonium-238 pCi/g dry 6 11 0.000058 0.000098 0.000205 

Fruit Plutonium-239 pCi/g dry 8 12 0.000019 0.00034 0.002132 

Fruit Strontium-90 pCi/g dry 9 11 0.0026 0.023 0.0896 

Fruit Uranium flg/g dry 12 12 0.0007 0.003 0.00788 

Honey Tritium nCi/1 6 9 0.1 0.38 0.7 

Milk Cesium-137 pCi/1 1 1 3.1 3.1 3.1 

Milk Tritium nCi/1 1 1 0.1 0.1 0.1 

Milk Iodine-131 pCi/1 1 1 4.7 4.7 4.7 

Milk Plutonium-238 pCi/1 1 1 0.003 0.003 0.003 

Milk Uranium flg/1 1 1 0.24 0.24 0.24 

Vegetable Cesium-137 pCi/g dry 11 13 0.0119 0.46 2.484 

Vegetable Tritium nCi/1 9 13 0.1 0.53 1 

Vegetable Plutonium-238 pCi/g dry 6 13 0.000025 0.001 0.0024 

Vegetable Plutonium-239 pCi/g dry 10 13 0.000036 0.00025 0.000959 

Vegetable Strontium-90 pCi/g dry 11 11 0.0252 0.12 0.2898 

Vegetable Uranium flg/g dry 13 13 0.00066 0.046 0.27489 

On-Site, No Fruit Cesium-137 pCi/g dry 11 27 0.0004 0.061 0.2427 
1 Receptor Fruit Tritium nCi/1 25 27 0.1 2.2 8.9 

Fruit Plutonium-238 pCi/g dry 14 26 0.000025 0.00017 0.000778 

Fruit Plutonium-239 pCi/g dry 17 27 0.00005 0.00018 0.000488 

Fruit Strontium-90 pCi/g dry 20 21 0.005 0.044 0.1344 

95%,UCLb 

0.0069 

0.22 

0.000087 

0.000087 

0.057 

0.022 

0.18 

0.76 

0.00021 

0.0018 

0.084 

0.0078 

0.79 

2.0 

1.1 

0.0028 

0.00079 

0.28 

0.2 

0.21 

7.0 

0.00055 

0.00043 

0.12 
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RECEPI'OR 

On-Site, No 
Receptor (cont.) 

Regional 

TABLE D.3.S-6.-Foodstuffs Used in Consequence Analysis Sorted by Receptor 
(ESH-20 Foodstuffs Database, 1990 to 1994)-Continued 

-

MATRIX ANALYTE UNITS8 DETECTED ANALYZED MINIMUM MEAN 

Fruit Uranium llg/g dl)' 27 27 0.00027 0.011 

Honey Tritium nCi/1 49 54 0.1 62.0 

Vegetable Cesium-137 pCi/g dl)' 4 10 0.0014 0.0042 

Vegetable Tritium nCi/1 10 10 0.1 0.78 

Vegetable Plutonium-238 pCi/g dl)' 5 10 0.000047 0.00023 

Vegetable Plutonium-239 pCi/g dl)' 8 10 0.000044 0.00029 

Vegetable Strontium-90 pCi/g dl)' 9 10 0.0154 0.038 

Vegetable Uranium llg/g dl)' 10 10 0.00132 0.0036 

Fish (Game) Cesium-137 pCi/g dl)' 5 5 0.001 0.046 

Fish (Game) Plutonium-238 pCi/g dl)' 3 5 0.00002 0.000032 

Fish (Game) Plutonium-239 pCi/g dl)' 4 5 0.00003 0.000068 

Fish (Game) Strontium-90 pCi/g dl)' 5 5 0.01 0.043 

Fish(Game) Uranium llg/g dl)' 5 5 0.00091 0.0021 

Fish (Nongame) Cesium-137 pCi/g dl)' 5 5 0.008 0.11 

Fish (Nongame) Plutonium-238 pCi/g dl)' 5 5 0.00001 0.000041 

Fish (Nongame) PI utoni urn-239 pCi/g dl)' 4 5 0.000029 0.000067 

Fish (Nongame) Strontium-90 pCi/g dl)' 5 5 0.026 0.038 

Fish (Nongame) Uranium llg/g dl)' 5 5 0.0043 0.0057 

Fruit Cesium-137 pCi/g dl)' 22 45 0.0005 0.075 

Fruit Tritium nCi/1 27 44 0.1 0.41 

Fruit PI utoni urn-238 pCi/g dl)' 21 45 0.000023 0.00016 

Fruit Plutonium-239 pCi/g dl)' 32 45 0.000023 0.00017 

Fruit Strontium-90 pCi/g dl)' 32 34 0.0019 0.026 

Fruit Uranium llg/g dl)' 45 45 0.00052 0.011 

Honey Tritium nCi/1 2 5 0.2 0.25 
-----

Vegetable Cesium-137 pCi/g dl)' 44 59 0.0004 0.12 

Vegetable Tritium nCi/1 44 ~8 0.1 0.35 

Vegetable PI utoni urn-238 pCi/g dl)' 21 58 0.00001 0.00016 

Vegetable PI utoni urn-239 pCi/g dl)' 32 59 0.00001 0.00025 

MAXIMUM 

0.0394 

1300 

0.0092 

2.7 

0.000363 

0.000678 

0.059 

0.00655 

0.108 

0.000045 

0.00014 

0.116 

0.0033 

0.268 

0.000076 

0.00018 

0.047 

0.00748 

0.374 

1 

0.0005 

0.00117 

0.0798 

0.08295 

0.3 

0.4133 

0.9 

0.000492 

0.002394 

95% UCLb 

0.034 

460.0 

0.011 

2.6 

0.00055 

0.00079 

0.065 

0.0074 

0.15 

0.000057 

0.00017 

0.13 

0.0043 

0.31 

0.00009 

0.00022 

0.056 

0.0082 

0.27 

0.93 

0.00041 

0.00065 

0.073 

0.041 

0.39 

0.35 

0.79 

0.00042 

0.0012 
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RECEPTOR 

Regional (cont.) 

TABLE D.J.S--6.-Foodstuffs Used in Consequence Analysis Sorted by Receptor 
(ESH-20 Foodstuffs Database, 1990 to 1994)-Continued 

MATRIX ANALYTE UNITS8 DETECTED ANALYZED MINIMUM MEAN 

Vegetable Strontium-90 pCi/g dry 43 45 0.003 0.038 

Vegetable Uranium llg/g dry 58 59 0.0003 0.0089 

a pCi/g dry is picocuries per gram dry weight, 11g/g is micrograms per gram dry weight, nCi/1 is nanocuries per liter, and 11g/l is micrograms per liter. 
b Upper confidence limit (UCL) not calculated for number of detected analyses less than two. 

MAXIMUM 95% UCLb 

0.1592 0.11 

0.03991 0.027 

TABLE D.J.S--7.-Free-Range Steer Muscle Radiochemical Summary Statistics Used in Consequence Analysis (ESH-20 Data for 1996) 

~----
LOCATION ANALYTE UNITS8 DETECTEDb ANALYZE De MINIMUwt 

erimeter Tritium nCi/1 

[ San Ildefonso Strontium-90 pCi/g dry 

I (used for Non-Los Alamos Plutonium-238 pCi/g dry I County Resident) 
Plutonium-239 pCi/g dry 

I 

I Cesium-137 pCi/g dry 

I, 

Americium-241 pCi/g dry 

Uranium IJ.glg dry 

a nCi/1 is nanocuries per liter, pCi/g dry is picocuries per gram dry weight, 11g/g is micrograms per gram dry weight. 
b Number of detected analyses not available. 
c Number of analyses not available. 
d Minimum and maximum values not available. 

MEANe MAXIMUM 

-0.4 

0.011 

0.0 

0.000074 

0.014 

0.000037 

0.0015 

e Means and standard deviation values (not given here) are from 1996 surveillance data. The calculation of mean values includes negative and zero values. 

95% UCL 

0.2 

0.026 

0.00003 

0.00015 

0.021 

0.000067 

0.0018 
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TABLE D.3.5-8.-Deer Muscle Radiochemical Summary Statistics Used in Consequence Analysis (ESH-20 Data for 1996) 

LOCATION ANALYTE UNITS a DETECTEDb ANALYZE DC MINIMUMd 

On-Site Tritium nCi/1 
(Non-Los Alamos Strontium-90 pCi/g dry 
County Resident) 

Plutonium-238 pCi/g dry 

PI utonium-23 9 pCi/g dry 

Cesium-137 pCi/g dry 

Americium-241 pCi/g dry 

Uranium !J.glg dry 

Regional Tritium nCi/1 
(Los Alamos County Strontium-90 pCilg dry 
Resident) 

P1utonium-238 pCi/g dry 

Plutonium-239 pCi/g dry 

Cesium-137 pCi/g dry 

Americium-241 pCi/g dry 

Uranium !J.glg dry 

3 nCi/1 is nanocuries per liter, pCi/g dry is picocuries per gram dry weight, fig/g is micrograms per gram dry weight. 
b Number of detected analyses not available. 
c Number of analyses not available. 
d Minimum and maximum values not available. 

--

MEANe MAXIMUM 

0.36 

-0.0023 

0.000012 

0.000016 

0.11 

0.000023 

0.7 

0.15 

0.01 

-0.000025 

0.00005 

0.018 

0.0 

0.00075 

e Means and standard deviation values (not given here) are from 1996 surveillance data. The calculation of mean values includes negative and zero values. 

95% UCL 

0.99 

0.023 

0.00005 

0.000056 

0.5 

0.000079 

0.7 

0.86 

0.038 

0.000046 

0.00019 

0.027 

0.0 

0.0015 
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TABLE D.3.5-9.-Analysis of Fish Used in Consequence Analysis (ESH-20 Foodstuffs Database, 1990 to 1994) 

ANALYTE UNITS8 DETECTED ANALYZED MJNIMUM MEAN MAXIMUM 95% UCL 

Cesium-137 pCi/g dry 19 20 0.001 0.075 0.268 .024 

Plutonium-238 pCi/g dry 17 20 0.00001 0.000043 0.00008 0.000082 

Plutonium-239 pCi/g dry 15 20 0.00002 0.000061 0.00018 0.00015 

Strontium-90 pCi/g dry 20 20 0.01 0.045 0.116 0.1 

Uranium !lglg dry 20 20 0.00091 0.0061 0.02042 O.ol5 

a pCi/g dry is picocuries per gram dry weight, and Jlglg dry is micrograms per gram dry weight. 

TABLE D.3.5-l0.-Bottom-Feeding Fish Chemical Summary Statistics Used in Consequence Analysis (ESH-20 Data, 1996) 

RECEPTOR8 ANALYTE 

Non-Los Alamos County Silver 
Resident Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Mercury 

Nickel 

Lead 

Antimony 

Selenium 

Thallium 

Zinc 

a Data from Abiquiu, Heron, and El Vado. 
b Jlg/g wet is micrograms per gram wet. 
c Number of detected analyses not available . 
d Number of analyses not available. 
e Minimum and maximum values not available. 

UNITSb DETECTEDC ANALYZEDd MlNIMUMe MEAN MAXIMUM 

11g/g wet 0.13 

11g/g wet 0.25 

11g/g wet 0.063 

11g/g wet 0.053 

11g/g wet 0.11 

11g/g wet 0.63 

11g/g wet 0.82 

11g/g wet 0.34 

11g/g wet 1.1 

11g/g wet 1.3 

11g/g wet 1.3 

11g/g wet 0.28 

11g/g wet 1.3 

11g/g wet 5.8 

f Means and standard deviation values (not given here) are from 1996 surveillance data. The calculation of mean values includes negative and zero values. 

95% UCL 

0.13 

0.25 

0.063 

0.053 

0.11 

0.63 

0.82 

0.34 

1.1 

1.3 

1.3 

0.28 

1.3 

9.1 
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TABLE D.3.5-11.-Produce Chemical Summary Statistics Used in Consequence Analysis (ESH-20 Data, 1996) 

RECEPTOR MATRIX ANALYTE UNITS8 DETECTEDb ANALYZEDC MINIMUMd MEANe MAXIMUM 

Los Alamos Fruit Silver J..tg/g dry 2 0.27 0.43 0.58 
County Arsenic Jlg/g dry 2 0.1 0.1 0.1 
Resident 

Barium Jlg/g dry 2 1.91 2.1 2.27 

Beryllium Jlg/g dry 2 0.06 0.06 0.06 

Cadmium Jlglg dry 2 0.12 0.12 0.12 

Chromium J..tg/g dry 2 0.5 1.0 1.51 

Mercury Jlglg dry 2 0.05 0.05 0.05 

Nickel J..tg/g dry 2 2.76 3.9 5.09 

Lead J..tg/g dry 2 2.8 3.1 3.3 

Antimony Jlg/g dry 2 0.15 0.15 0.15 

Selenium J..tg/g dry 2 0.1 0.1 0.1 

Thallium Jlg/g dry 2 0.15 0.15 0.15 

Vegetable Silver Jlg/g dry 12 0.27 0.32 0.56 

Arsenic Jlg/g dry 12 0.1 0.1 0.1 

Barium Jlg/g dry 12 0.26 10.0 27.7 

Beryllium Jlg/g dry 12 0.06 0.06 0.06 

Cadmium J..tg/g dry 12 0.12 0.12 0.12 

Chromium Jlg/g dry 12 0.13 0.7 3.09 

Mercury Jlglg dry 12 0.05 0.05 0.05 

Nickel Jlg/g dry 12 1.36 5.6 17 

Lead Jlglg dry 12 0.6 8.7 48 

Antimony Jlg/g dry 12 0.15 0.19 0.4 

Selenium Jlglg dry 12 0.1 0.22 0.4 

Thallium Jlg/g dry 12 0.15 0.15 0.15 

95% UCL 

0.86 

0.1 

2.6 

0.06 

0.12 

2.4 

0.05 

7.2 

3.8 

0.15 

0.1 

0.15 

0.54 

0.1 

25.0 

0.06 

0.12 

2.5 

0.05 

17.0 

39.0 

0.39 

0.44 

0.15 
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TABLE D.J.S-11.-Produce Chemical Summary Statistics Used in Consequence Analysis (ESH-20 Data, 1996)-Continued 
- - -- -- -------------------- -- --- ----- ------ -- -------------------

RECEPTOR MATRIX ANALYTE UNITS a DETECTEDb ANALYZE DC MINIMUMd MEANe MAXIMUM 95% UCL 

Non-Los Vegetable Silver flg/g dry 5 0.16 0.16 0.16 0.16 
Alamos Arsenic flg/g dry 5 0.15 0.2 0.4 0.42 
County 

Barium flg/g dry 5 0.82 13.0 29.9 36.0 Resident 
Beryllium flg/g dry 5 0.06 0.06 0.06 0.06 

Cadmium flg/g dry 5 0.12 0.12 0.12 0.12 

Chromium Jlglg dry 5 0.08 0.17 0.4 0.46 

Mercury Jlg/g dry 5 0.05 0.06 0.1 0.1 

Nickel Jlg/g dry 5 0.36 1.2 3.6 4.1 

Lead Jlg/g dry 5 I 6.8 27.1 30.0 

Antimony flg/g dry 5 0.15 0.15 0.15 0.15 

Selenium Jlg/g dry 5 0.1 0.34 0.7 0.78 

Thallium Jlg/g dry 5 0.15 0.15 0.15 0.15 

On-Site, No Fruit Silver Jlg/g dry 6 0.16 0.16 0.16 0.16 
Receptor Arsenic Jlg/g dry 6 0.1 0.17 0.5 0.49 

Barium Jlg/g dry 6 2.49 6.7 16.7 17.0 

Beryllium Jlg/g dry 6 0.06 0.06 0.06 0.06 

Cadmium flg/g dry 6 0.12 0.12 0.12 0.12 

Chromium Jlg/g dry 6 0.08 0.1 0.22 0.22 

Mercury Jlglg dry 6 0.05 0.067 0.1 0.12 

Nickel Jlglg dry 6 0.36 0.86 1.43 1.7 

Lead Jlg/g dry 6 2.9 7.0 12.6 15.0 

Antimony Jlglg dry 6 0.15 0.15 0.15 0.15 

Selenium Jlglg dry 6 0.1 0.15 0.3 0.32 

Thallium Jlglg dry 6 0.15 0.15 0.15 0.15 
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TABLE D.3.5-ll.-Produce Chemical Summary Statistics Used in Consequence Analysis (ESH-20 Data, 1996)-Continued 

RECEPTOR MATRIX ANALYTE UNITS a DETECTEDb ANALYZEDC MINIMUMd MEANe MAXIMUM 95% UCL 

Regional Vegetable Silver Jlg!g dry 13 0.16 0.24 0.58 0.47 

Arsenic Jlglg dry 13 0.1 0.18 1.1 0.73 

Barium Jlglg dry 13 0.35 6.0 18.4 17.0 

Beryllium Jlg!g dry 13 0.06 0.06 0.06 0.06 

Cadmium Jlglg dry 13 0.12 0.14 0.32 0.25 

Chromium Jlglg dry 13 0.13 1.0 4.35 4.0 

Mercury Jlglg dry 13 0.05 0.054 0.1 0.082 

Nickel Jlglg dry 13 0.36 6.5 28.6 25.0 

Lead Jlg/g dry 13 1.1 8.4 26.4 28.0 

Antimony Jlg/g dry 13 0.15 0.15 0.15 0.15 

Selenium Jlglg dry 13 0.1 0.22 0.4 0.44 

Thallium Jlglg dry 13 0.15 0.15 0.15 0.15 

3 Jlg!g dry is micrograms per gram dry weight. 
b Number of detected analyses not available. The dataset included substituted values in place of nondetects, and then all analyses were used in calculating the summary statistics. 
c Data are 1996 surveillance data. 
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TABLE D.3.5-l2.-Bottom-Feeding Fish Regional Statistic Reference Levels Used in Consequence Analysis (ESH-20 Data, 1996) 

RECEYfOR ANALYTE 

Special Pathway Silver 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Mercury 

Nickel 

Lead 

Antimony 

Selenium 

Thallium 

Zinc 

a 11g/g wet is micrograms per gram wet. 
b Number of detected analyses not available. 
c Number of analyses not available. 

UNITS8 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

Jlglg wet 

d Minimum, maximum, and mean values not available. 

DETECTEDb ANALYZE DC MINIMUMd MEAN MAXIMUM 95% UCLe 

l.2 

0.4 

1.2 

1.3 

0.3 

l.S 

1.4 

0.4 

l.S 

4.0 

2.1 

0.4 

2.1 

6.6 

e Upper confidence limit, given as the regional statistical reference level, was obtained from 1996 surveillance data. The calculations includes negative and zero values. 
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TABLE D.3.5-13.-E/k Tissue Radiochemical Summary Statistics Used in Consequence Analysis (ESH-20 Data for 1991 to 1993) 

LOCATION TISSUE ANALYTE UNITS8 DETECTEDb 

On-Site Heart Cesium-137 pCi/g dry 
(No Receptor) Plutonium-238 pCi/g dry 

Plutonium-239 pCi/g dry 

Strontium-90 pCi/g dry 

Uranium jJ.g/g dry 

Liver Cesium-137 pCi/g dry 

Plutonium-238 pCi/g dry 

Plutonium-239 pCi/gdry 

Strontium-90 pCi/g dry 

Uranium jJ.g/g dry 

Regional Heart Cesium-137 pCi/g dry 
(Special Plutonium-238 pCi/g dry 
Pathways) 

Plutonium-239 pCi/g dry 

Strontium-90 pCi/g dry 

Uranium jJ.g/g dry 

Liver Cesium-137 pCi/g dry 

Plutonium-238 pCi/g dry 

Plutonium-239 pCi/g dry 

Strontium-90 pCi/g dry 

Uranium jJ.g/g dry 

• pCi/g dry is picocuries per gram dry weight, 11g/g is micrograms per gram dry weight. 
b Number of detected analyses not available. 
c Number of analyses not available. 
d Minimum and maximum values not available. 

ANALYZE DC MINIMUMd MEANe MAXIMUM 95% UCL 

0.041 0.12 

0.00005 0.00017 

0.000023 0.000065 

0.002 0.009 

0.0007 0.0041 

0.17 0.49 

0.000013 0.000059 

0.000033 0.000095 

0.004 0.012 

0.0046 0.017 

0.058 0.068 

0.0 0.0 

0.00015 0.00066 

0.0023 0.0065 

O.Oll 0.049 

0.22 0.6 

0.000017 0.000075 

0.000033 0.000095 

0.003 0.0082 

0.0052 0.023 

e Means and standard deviation values (not given here) are from Frequez et al. 1994. The calculation of mean values may include negative and zero values in their calculation. 

&;: 
~ 
~ 

~ 
t;3 



? ...... 
0\ 
lJ1 

TABLE D.3.5-14.-Navajo Tea (Cota) Radiochemical Summary Statistics Used in Consequence Analysis (ESH-20 Data, 1996) 
-----~ ------- ---

LOCATION ANALYTE UNITS0 DETECTEDb 

Perimeter San Ildefonso Tritium nCi/1 
(Special Pathway) Strontium-90 pCi/1 

Plutonium-238 pCi/1 

Plutonium-239 pCi/1 

Cesium-137 pCi/1 

Americium-241 pCi/1 

Uranium jlg/1 

3 nCi/1 is nanocuries per liter, pCi/1 is picocuries per liter, Jlg/1 is micrograms per liter. 
b Number of detected analyses not available. 
c Number of analyses not available. 
d Minimum and maximum values not available. 

-- --- --- ----- - ---------------

ANALYZE DC MINIMUMd MEANe MAXIMUM 

-0.11 

0.4 

0.018 

0.011 

18.0 

0.015 

0.75 

e Means and standard deviation values (not given here) are from 1996 surveillance data. The calculation of mean values includes negative and zero values. 

--

95% UCL 

0.16 

1.2 

0.028 

0.022 

53.0 

0.073 

0.91 
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I -g; TABLE D.3.5-15.-Edible Portions of Beans, Corn, and Squash Used in Consequence Analysis (ESH-20 Data, 1996) 

LOCATION FOODSTUFF ANALYTE UNIT Sa DETECTEDb ANALYZE De MINIMU~ MEANe MAXIMUM 95% UCL 

On-Site Vegetables Tritium nCi/1 0.9 1.3 
(Special Cesium-137 pCi/g dry 3.0 5.5 
Pathway) 

Strontium-90 pCi/g dry 11.0 14.0 

Plutonium-238 pCi/g dry 0.000056 0.00022 

Plutonium-239 pCi/g dry 0.00032 0.0006 

Americium-241 pCi/g dry 0.00077 0.0013 

Uranium !Jg/g dry 0.002 0.0044 

Arsenic !Jg/g dry 0.14 0.34 

Cadmium !Jg/g dry 0.15 0.22 

Chromium !Jg/g dry 0.16 0.5 

Mercury !Jg/g dry 0.05 0.05 

Lead !Jg/g dry 7.5 9.4 

Antimony !Jg/g dry 0.15 0.15 

Zinc !Jg/g dry 47.0 71.0 

Regional Vegetables Tritium nCi/1 0.03 0.66 
--

Cesium-137 pCi/g dry 0.021 0.069 

Strontium-90 pCi/g dry 0.038 0.06 

Plutonium-238 pCi/g dry 0.000019 0.000097 

Plutonium-239 pCi/g dry 0.000054 0.00013 

Americium-241 pCi/g dry 0.00013 0.00025 

Uranium !Jg/g dry 0.0034 0.0042 

Arsenic !Jg/g dry 0.1 0.1 

Cadmium !Jg/g dry 0.12 0.12 

Chromium !Jg/g dry 0.08 0.08 

Mercury !Jg/g dry 0.05 0.05 
-----···- --

Lead !Jglg dry 4.6 7.6 

Antimony !Jg/g dry 0.15 0.15 

Zinc !Jglg dry 31.0 51.0 
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TABLE D.3.5-15.-Edible Portions of Beans, Corn, and Squash Used in Consequence Analysis (ESH-20 Data, 1996)-Continued 

a nCi/1 is nanocuries per liter, pCi/g dry is picocuries per gram dry weight, J!glg is micrograms per gram dry weight. 
b Number of detected analyses not available. 
c Number of analyses not available. 
d Minimum and maximum values not available. 
e Means and standard deviation values (not given here) are from Frequez et al. 1997. The calculation of mean values includes negative and zero values. 
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TABLE D.3.5-16.-Analysis of Pinyon Nuts Used in Consequence Analysis (Salazar 1979) 

RECEPTOR8 ANALYTE UNITSb DETECTED ANALYZED MINIMUM MEAN MAXIMUM 95% UCLC 

Special Pathways Beryllium-? pCi/g dry 6 6 0.005 0.013 0.024 0.028 

Cesium-137 pCi/g dry 6 6 0.003 0.0092 O.Ql9 0.024 

Tritium nCi/1 5 5 5.6 13.0 24.2 28.0 

Plutonium-239 pCi/g dry 4 6 0.007 0.068 0.22 0.27 

Strontium-90 pCi/g dry 6 6 0.01 0.33 0.84 0.92 

Uranium Jlg/g dry 6 6 0.05 0.21 0.79 0.78 

Non-Los Alamos Beryllium-? pCi/g dry NA NA NA 0.023 NA 0.14 
County Resident Cesium 137 pCi/g dry NA NA NA 0.004 NA 0.02 

Tritium nCi/1 NA NA NA 4.9 NA 5.7 

Plutonium-238 pCi/g dry NA NA NA 0.007 NA 0.017 

Plutonium-239 pCi/g dry NA NA NA 0.003 NA 0.013 

Strontium-90 pCi/g dry NA NA NA 0.17 NA 0.23 

Uranium Jlg/g dry NA NA NA 0.08 NA 0.08 

3 Special pathway receptor data is from on-site locations (TA-l 5, TA-18, TA-21/53, TA-49, TA-52, and TA-54). Non-Los Alamos County Resident data is from regional locations 
(Nambe, Santa Fe, and Abiquiu). 

b pCi/g dry is picocuries per gram dry weight, nCi/1 is nanocuries per liter, and f!g/g dry is micrograms per gram dry weight. 
c Upper Confidence Limits (UCL) calculated as the mean plus two standard deviations. 
NA =Not available 

!;;: 
~ 
V:l 

~ 
~ 



ACGlli 1997 

Athas 1996 

Athas and Key 
1993 

ATSDR 1989 

ATSDR 1993 

BEIR V 1990 

Bork 1987 

Calder 1984 

Cember 1996 

CLAWS 1997 

DOC 1990 

Human Health 

REFERENCES 

"Beryllium and Compounds," 1997 Supplement, Documentation of the 
Threshold Limit Values and Biological Exposure Indices. 6th Edition. 
American Conference of Governmental Industrial Hygienists. Cincinnati, 
Ohio. 1997. 

Investigation of Excess Thyroid Cancer Incidence in Los Alamos. W. F. Athas. 
New Mexico Department of Health. April1996. 

Cancer Incidence in Los Alamos County, 1970-1990, Final Report-Los 
Alamos Cancer Rate Study: Phase I. W. F. Athas and C. R. Key. New Mexico 
Department of Health. Santa Fe, New Mexico. March 1993. 

Arsenic. U.S. Department of Health and Human Services, Public Health 
Service, Agency for Toxic Substances and Disease Registering. Available 
on-line at: http://www.enznetinc.net/users/ themissinglink/Arsenic.htm. 

Toxic Substances: Beryllium. U.S. Department ofHealth and Human Services, 
Public Health Service, Agency for Toxic Substances and Disease Registering. 
Available on-line at: http :1 /www. enznetinc.net/users/themissinglinkl 
beryllium.htm. 

Health Effects of Exposures to Low Levels of Ionizing Radiation. National 
Research Council, Committee on the Biological Effects oflonizing Radiation. 
National Academy Press. Washington, D.C. 1990. 

Natural Resources Defense Council vs. U.S. Environmental Protection Agency. 
Opinion, Bork, Circuit Judge. 263 U.S. Appeals, D.C. 166. Decided July 28, 
1987. 

Size, Function, and Life History. William Calder. Harvard College. Boston 
Massachusetts. 1984. 

Introduction to Health Physics, 3d ed. Herman Cember. McGraw-Hill. 
New York, New York. 1996. 

Arsenic. City ofLos Angeles Water Services. Available on-line at: 
http://www.dwp.ci.la.ca.us/ water/quality/wq-arsnc.htm. 

1990 Census of Population: Social and Economic Characteristics, New 
Mexico. U.S. Department of Commerce, Bureau ofthe Census. Washington, 
D.C. 1990. 

D-169 



LANLSWEIS 

EPA 1989 

EPA 1990 

EPA 1992 

EPA 1997a 

EPA 1997b 

ESRData 

Foodstuffs 
Database 

Fresquez et al. 
1994 

Fresquez et al. 
1996 

Fresquez et al. 
1997 

Fresquez and 
Ferenbaugh 1998 

D-170 

Exposure Factors Handbook. U.S. Environmental Protection Agency. 
Washington, D.C. 1989. 

Protection of Environment. 40 CFR 300.430. U.S. Environmental Protection 
Agency. July 1, 1990. 

User's Guide for CAP-88 PC. U.S. Environmental Protection Agency, Air and 
Radiation Office. 402-B-92-001. Washington, D.C. 1992. 

Exposure Factors Handbook. U.S. Environmental Protection Agency. 
Washington, D.C. 1997. 

Integrated Risk Information System (IRIS) Data Base. U.S. Environmental 
Protection Agency, Office ofResearch and Development. Washington, D.C. 
1997. 

See individual entries for LANL Environmental Surveillance Reports: 
LANL 1992 (1990 ESR), LANL 1993 (1991 ESR), LANL 1994 (1992 ESR), 
LANL 1995 (1993 ESR), LANL 1996a (1994 ESR), LANL 1996b (1995 ESR), 
LANL 1997 (1996 ESR). 

Data on Food Consumption, obtained from LANL ESH-20 database. 

Radionuclide Concentrations in Elk that Winter on Los Alamos National 
Laboratory Lands. P.R. Fresquez, D. R. Armstrong, and J. G. Salazar. 
Los Alamos National Laboratory. LA-12795-MS. Los Alamos, New Mexico. 
1995. 

Radionuclides and Radioactivity in Soils Within and Around Los Alamos 
National Laboratory, 1974 through 1994: Concentrations, Trends, and Dose 
Comparisons. P.R. Fresquez, M.A. Mullen, J. K. Ferenbaugh, and 
R. A. Perona. Los Alamos National Laboratory. LA-13149-MS. Los Alamos, 
New Mexico. April 1996. 

Radionuclide Concentrations in Pinto Beans, Sweet Corn, and Zucchini Squash 
Grown in Los Alamos Canyon at Los Alamos National Laboratory. P. R. 
Fresquez, D. R. Armstrong, M.A. Mullen, and L. Narranjo, Jr. Los Alamos 
National Laboratory. LA-13304-MS. Los Alamos, New Mexico. 

Moisture Conversion Ratios for the F oodstu.ffs and Biota Environmental 
Surveillance Programs at Los Alamos National Laboratory. P. R. Fresquez and 
J. K. Ferenbaugh. Los Alamos National Laboratory. LA-UR-98-1054. 
Los Alamos, New Mexico. March 1998. 



Human Health 

ICRP 1991 "1990 Recommendations of the International Commission on Radiological 
Protection." Publication 60, Volume 21, No. 1-3. Annals of the ICRP. 
Pergamon Press. New York, New York. 1991. 

LANL 1992 Environmental Surveillance at Los Alamos During 1990. Los Alamos National 
Laboratory. LA-12271-M8. UC-1990. Los Alamos, New Mexico. 
March 1992. 

LANL 1993 Environmental Surveillance at Los Alamos During 1991. Los Alamos National 
Laboratory. LA-12572-ENV, UC-902. Los Alamos, New Mexico. 
August 1993. 

LANL 1994 Environmental Surveillance at Los Alamos During 1992. Los Alamos National 
Laboratory. LA-12764-MS, UC-902. Los Alamos, New Mexico. July 1994. 

LANL 1995 EnvironmentalSurveillanceatLosAlamosDuring 1993. Los Alamos National 
Laboratory. LA-12973-ENV, UC-902. Los Alamos, New Mexico. 
October 1995. 

LANL 1996a Environmental Surveillance at Los Alamos during 1994. Los Alamos National 
Laboratory, Environmental Assessments and Resource Evaluations Group. 
LA-13047-ENV. Los Alamos, New Mexico. July 1996. 

LANL 1996b Environmental Surveillance at Los Alamos During 1995. Los Alamos National 
Laboratory. LA-13210-ENV, UC-902. Los Alamos, New Mexico. 
October 1996. 

LANL 1997 Environmental Surveillance and Compliance at Los Alamos During 1996. Los 
Alamos National Laboratory. LA-13343-ENV. Los Alamos, New Mexico. 

Miller et al. 1996 Racial/Ethic Patterns of Cancer in the United States 1988-1992. B. A. Miller, 
L. N. Kolonel, L. Bernstein, J. L. Young, Jr., G. M. Swanson, D. West, 
C. R. Key, J. M. Liff, C. S. Glover, G. A. Alexander, et al. (eds). National 
Cancer Institute. NIH Pub. No. 96-4104. Bethesda, Maryland. 1996. 

NBS 1952 Radiological Monitoring Methods and Instruments. National Bureau of 
Standards Handbook #51. April 1952. 

NCRP 1981 Radio.frequency Electromagnetic Fields-Properties, Quantities and Units, 
Biophysical Interaction, and Measurements. National Council on Radiation 
Protection. NCRP Report No. 67. Bethesda, Maryland. 1981. 

NCRP 1986 Biological Effects and Exposure Criteria for Radio.frequency Electromagnetic 
Fields. National Council on Radiation Protection and Measurements. NCRP 
Report No. 86. Bethesda, Maryland. 1986. 

D-171 



LANLSWEIS 

NCRP 1987 

NCRP 1989 

NCRP 1993 

NPDES Data 

OSHA 1997 

Ri es et al. 1996 

Robinson and 
Thomas 1991 

Salazar 1979 

D-172 

Exposure of the Population in the United States and Canada from Natural 
Background Radiation. Recommendations of the National Council on 
Radiation Protection and Measurements. NCRP Report No. 94. Bethesda, 
Maryland. December 1987. 

Comparative Carcinogenicity of Ionizing Radiation and Chemicals. National 
Council on Radiation Protection and Measurements. NCRP Report No. 96. 
March 1, 1989. 

A Practical Guide to the Determination of Human Exposure to Radiofrequency 
Fields. National Council on Radiation Protection. NCRP Report No. 119. 
Bethesda, Maryland. December 31, 1993. 

Data on Water Quality, obtained from the LANL Water Quality and Hydrology 
Group (ESH-18) NPDES Chemical Database. Only 1994-1996 data available 
currently. 

"Quantitative Risk Assessment." Occupational Safety and Health 
Administration. Federal Register, Vol. 62, No.7, pp. 1516-1563. January 10, 
1997. 

SEER Cancer Statistics Review, 1973-1993, tables and graphs. L.A. G. Ries, 
C. L. Kosary, B. F. Hankey, A. Harras, B. A. Miller, and B. K. Edwards (eds.). 
National Institute of Health/National Cancer Institute. Bethesda, Maryland. 
1996. 

Time Spent in Activities, Locations and Microenvironments: A California
National Comparison Project Report. J.P. Robinson and J. Thomas. 
U.S. Environmental Protection Agency, Environmental Monitoring Systems 
Laboratory. Las Vegas, Nevada. 1991. 

Radionuclide Content of Pinyon Nuts in the Vicinity of the Los Alamos Scientific 
Laboratory. J. G. Salazar. Los Alamos Scientific Laboratory. LA-UR-79-23 8. 
Los Alamos, New Mexico. 1979. 



Cultural Resources 

APPENDIXE 
CULTURAL RESOURCES 

E.l OVERVIEW 

This appendix provides supplemental 
information regarding the prehistoric and 
historic cultural resources present at LANL, 
including traditional cultural properties (TCP), 
that may be affected by ongoing and proposed 
LANL operations. Cultural resources are any 
prehistoric or historic sites, buildings, 
structures, districts, or other places or objects 
(including biota of importance) considered to be 
important to a culture, subculture, or 
community for scientific, traditional, or 
religious purposes, or for any other reason. 
While not all cultural resources need to be 
preserved, those with cultural significance 
require identification and protection so that 
future generations may be informed and 
enriched by the past. 

In section E.2, information is presented 
regarding the results of previous cultural 
resource research in the LANL region. Section 
E.3 provides a summary of the background of 
the LANL region that led to a classification 
system developed for LANL, based on the 
regional cultural context of prehistoric and 
historic development on the Pajarito Plateau and 
the traditional cultures of the region. Section 
E.4 contains an overview of the major federal 
and state regulatory requirements concerning 
cultural resources. Section E.5 contains 
information regarding the research methods 
employed to identify, document, and assess the 
cultural resources likely to be affected by LANL 
operations. Detailed information is provided in 
section E.6 on the existing cultural resources 
that are protected by the National Historic 
Preservation Act (NHPA) (16 U.S.C. §470). 
Section E. 7 is a list of references used in 
conducting this assessment and preparing this 
report. 

Cultural resources are location-specific; 
therefore, the cultural resource study area is 
defined as the area within LANL's physical 
boundaries and those areas surrounding LANL 
that may be potentially affected by LANL 
activities. A broader study area has been 
defined for the identification and assessment of 
TCPs, because the TCP evaluation includes an 
assessment of historical use and value placed on 
cultural resources by existing cultural groups 
with current or ancestral ties to the LANL 
region, irrespective of their current locations. 

E.2 PREVIOUS STUDY OF CULTURAL 

RESOURCES IN THE LANL 
REGION 

The following subsections contain a history and 
summaries of previous studies of cultural 
resources in the LANL region. 

E.2.1 Studies of Prehistoric 
Resources 

The Pajarito Plateau is among the most 
intensively studied archaeological regions in the 
U.S. due in part to the density of archaeological 
sites. Archaeological study began in 1880 when 
Adolph Bandelier visited the Puye ruins and 
Rito de los Frijoles, measuring and taking notes 
on the ruins (Bandelier 1892). A survey of the 
Pajarito Plateau was made by Edgar Lee Hewett 
in 1896 and the results were published in 1904 
(Hewett 1904). In 1916, Hewett helped 
establish Bandelier National Monument (BNM) 
as one of the first facilities in the region to 
protect outstanding archeological ruins (Steen 
1977). 

The School of American Archaeology 
conducted many field schools at BNM. 
However, no major reports resulted from these 
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excavations (Mathien et al. 1993 and Powers 
and Orcutt 1988). In 1935, the National Park 
Service (NPS) (which controlled the land on the 
Pajarito Plateau outside the BNM) produced a 
map of 200 sites on the Ramon Vigil Grant. 
Other material from the survey has been lost 
(Mathien et al. 1993). 

Archaeological investigations on the Pajarito 
Plateau continued after World War II at BNM 
(Powers 1988, Caywood 1966, and Powers and 
Orcutt 1988), on the Los Alamos Scientific 
Laboratory (LASL) (Steen 1982, Worman 
1967, and Worman and Steen 1978), and on 
privatized land in what is now the city of Los 
Alamos and the community of White Rock 
(Maxon 1969, Hill and Trierweiler 1986, and 
Kohler 1989). LASL hired archaeologist F.V. 
Worman in 1950, and since then, regular 
archaeological surveys and excavations have 
been made prior to all construction at LASLI 
LANL (Mathien et al. 1993, LANL 1986-1995, 
Steen 1982). 

LASL and LANL archaeologists have 
conducted hundreds of site excavations and 
surveys and have compiled and published 
numerous documents over the past 47 years. 
Although approximately 75 percent of LANL 
has been archaeologically surveyed (LANL 
1995c ), the number of cultural resources at 
LANL, the complexity of their cultural 
affiliations and types, and the manner in which 
they have been studied and recorded make 
systematic classification difficult. A cultural 
resources bibliography has been compiled for 
the Pajarito Plateau (Mathien et al. 1993). In 
addition, the resource records have been 
included in a relational database and many 
resurveys and refinements have been made to 
the original field data (PC 1996). 

E.2.2 Studies of Historic Resources 
atLANL 

Increased interest tn the documentation and 
preservation of Nuclear Energy Period 

E-2 

resources has come about since the end of the 
Cold War and publishing of the National 
Register ofHistoricPlaces (NRHP) guidance on 
the eligibility of resources less than 50 years old 
(U.S. Department ofDefense [DOD] 1993 and 
NPS 1990). Citizens of Los Alamos County 
have supported historic preservation efforts that 
have focused on the legacy of the Manhattan 
Project. Survey work conducted in December 
of 1966 and 1968 resulted in the nomination for 
listing on the NRHP of the Los Alamos Historic 
District, including Ashley Pond, Fuller Lodge, 
Central Avenue LANL Administration 
Building, Los Alamos County Historical 
Museum and Archives, and other Manhattan 
Project properties outside the boundaries of 
LANL (NMHPD 1995). 

While the potential significance of LANL as a 
site of outstanding importance in the 
development of nuclear energy is recognized by 
DOE, the State Historic Preservation Office(r) 
(SHPO), and the LANL Cultural Resources 
Management Team, comprehensive surveys 
have yet to be conducted for Nuclear Energy 
Period resources at LANL. A survey of28 Cold 
War Period resources was conducted in 1995 by 
the LANL Cultural Resources Management 
Team prior to decontamination and 
decommissioning of buildings on the S-Site 
(TA-16), a critical area of high-explosive 
atomic research activity for the Manhattan 
Project. The results of this survey have been 
published as an Historic Building Survey 
Report (McGehee 1995). In the report, all 28 
buildings were recommended as eligible for 
listing in the NRHP because of primary or 
secondary contributions to events of exceptional 
international importance. These buildings were 
also identified as contributing properties to a 
potential World War II and Cold War historic 
district at TA-16. According to McGehee, "A 
formal evaluation of the proposed district will 
be included in an overall evaluation and 
management document currently being drafted 
for all historic properties at LANL" 
(McGehee 1995). 



E.2.3 Studies of Traditional 
Cultural Properties 

Previously conducted TCP studies, identified 
during the course of this study, are summarized 
below. One problem encountered in compiling 
this review was a lack of comprehensive files 
available to researchers conducting 
ethnographic research in New Mexico. There is 
no central facility for ethnographic reports or 
lists of TCP sites. 

In the past 5 years, as laws have changed to 
include protection of traditional places, several 
studies of TCPs have been conducted in central 
and northern New Mexico. In 1992 the Fence 

' 
Lake Ethnographic Study was completed for the 
Salt River Project's proposed Fence Lake Mine 
in western New Mexico (Hart and Ferguson 
1993). The Pueblos of Zuni and Acoma, the 
Hopi Tribe, and the Ramah Band of the Navajo 
Nation participated in this study. Information 
was collected through a literature study, 
meetings, and field work with the consulting 
tribes to document tribal use of the area as well 
as concerns revolving around proposed 
development. Several cultural resources 
significant to the consulting tribes were 
documented in or adjacent to the LANL region. 
These resources include the Zuni Salt Lake the 

' Zuni Salt Lake Neutral Zone, seven historic 
American Indian trails, numerous sacred places, 
ancestral homesites, ancestral graves and 
collection areas, prehistoric Pueblo ruins, and 
Cerro Prieto, a black volcanic cone. With the 
exception of the ancestral graves, most of these 
sites were recommended as eligible as a TCP for 
inclusion in the NRHP (Hart and Ferguson 
1993). 

A rapid ethnographic assessment of the 
Petroglyph National Monument was conducted 
in 1991 to 1992 to identify those American 
Indian tribes and Spanish heritage groups who 
were interested in participating in a long-term 
consultation process with the NPS concerning 
the management of the PNM (Evans et al. 
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1993). Once the groups were identified, cultural 
resource concerns were identified through 
letters and meetings with various tribal and 
Hispanic groups. Although specific cultural 
resource information was not made public, the 
consulting parties set forth several 
recommendations pertaining to management of 
the Petroglyph National Monument (Evans et al. 
1993). 

The Office of Contract Archeology at the 
University of New Mexico completed an 
ethnographic study of the Fort Wingate Depot 
Activity in 1994, as part of the closure process 
of the facility by the U.S. Army (Perlman 1995). 
The purpose of the study was to conduct a 
sample survey and an initial TCP assessment of 
sites located on the base that are of significance 
to the Navajo and Zuni people. This study was 
accomplished through a series of meetings and 
field work with the Church Rock, Iyanbito, and 
Bread Springs Chapters of the Navajo Nation 
and the Zuni Heritage and Historic Preservation 
Office. Through this TCP study and previous 
investigations, 24 cultural sites were identified 
15 ofwhich were recommended for nominatio~ 
to the NRHP as TCPs. Eight burials sites were 
identified and recommended as eligible for 
protection under the Native American Graves 
Protection and Repatriation Act (NAGPRA) 
(25 U.S.C. §3001). 

American Indian concerns regarding traditional 
places in the Paseo del Volcan transportation 
corridor were documented in a study done in 
1993 and 1994 as part of a project sponsored by 
the Federal Highway Administration and the 
New Mexico State Highway and Transportation 
Department (SWCA 1995). The purpose of the 
project was to identify a corridor that could be 
used to serve future transportation needs in the 
Albuquerque area. Nineteen New Mexico 
Pueblos, the Canoncito Navajo Chapter, the 
Hopi Tribe, and the Jicarilla and Mescalero 
Apache Tribes were initially contacted. Of this 
original group, ten expressed concerns about the 
project. Through a series of letters, meetings, 
and field work with these groups, concerns were 
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identified regarding traditional use of the 
project area. This was only a preliminary study, 
and no TCPs were identified by the consulting 
tribes. It became apparent during the study that 
unless a specific corridor was selected from the 
alternatives, the tribal consultants would not 
identify specific places of concerns (SWCA 
1995). The Paseo del Volcan corridor study 
also identified three Hispanic TCPs in the 
Bernalillo area, including a historic 
neighborhood, the location of a religious fiesta 
that includes Matachines dances, and a 
pilgrimage route (SWCA 1996a). 

Three TCP studies have been completed for the 
U.S. Bureau ofReclamation (Reclamation). In 
1995, an initial TCP study was completed of 
Heron and El Vado Reservoirs in Rio Arriba 
County (SWCA 1996b). Initial contact letters 
were mailed to 11 tribes and 3 parish priests in 
the Chama area. In response to these letters, 
meetings were held with two of the tribes and 
one parish priest. The priest also participated in 
a field visit to the reservoirs. In response to 
these letters, meetings, and field visit, four 
Pueblos, the Jicarilla Apache Tribe, and 
Hispanic communities were identified as having 
concerns about the protection of potential 
cultural resources in the area of the two 
reservoirs (SWCA 1996a). As funding becomes 
available, a more intensive TCP study will be 
done for these two reservoirs. 

In early 1996, an initial TCP study was 
completed at the White Ranch Property in 
Saguache County, in southern Colorado 
(SWCA 1996c). Contact was initiated with ten 
tribes in an effort to determine if these groups 
had concerns regarding the transfer of the White 
Ranch parcel from Reclamation to the U.S. 
Department of the Interior (DOl), U.S. Fish and 
Wildlife Service (FWS). Through this initial 
consultation, which included letters and 
meetings, five tribes indicated that they had 
concerns regarding cultural resources on the 
parcel. Two tribes requested field visits to the 
study area. As a result of this initial study, 
several recommendations were made, mainly in 

E-4 

the form of further consultation and field visits 
with consulting tribes. Because this parcel is 
scheduled to be transferred to the FWS, it is 
anticipated that additional TCP investigations 
will be conducted (SWCA 1996c ). 

From 1992 through 1995, one of the more 
extensive TCP studies was conducted of the 
Animas-La Plata Project in southwestern 
Colorado and northwestern New Mexico (NAU 
and SWCA 1996). At the conclusion, 26 
American Indian tribes had become involved in 
a complex consultation process involving 
contacts by letters, telephone calls, meetings, 
and field work. An extensive literature review 
also provided valuable information to the study. 
Through this study, TCPs and sacred places 
were identified, an assessment of the project 
impacts on these properties and places was 
made, and management recommendations were 
provided. The potential TCPs identified in the 
project area were a prehistoric/historic trail, 
puebloan habitation and ceremonial 
archaeological sites, and a traditional 
collections area (NAU and SWCA 1996). 

In July 1995, an initial TCP study was 
conducted of the Westland Sector Plan Property 
in Bernalillo County (SWCA 1996d). The 
client and the city of Albuquerque Planning 
Department identified the groups to be 
contacted. These groups included one Pueblo, 
heirs and stockholders in the Westland 
Development Company, and two Hispanic 
community organizations. Consultation took 
the form of contact through letters, meetings, 
and interviews. The results of the literature 
review indicated the presence of various 
cultural resources on the West Mesa, with the 
heaviest incidence of use being within the 
boundaries of the Petroglyph National 
Monument. With the exception of one land 
rights organization, these groups did not have 
concerns regarding cultural resources located 
within the sector. 



E.3 CULTURAL BACKGROUND OF 
THE LANL REGION 

The following subsections contain a history and 
summaries of previous studies of the cultural 
background in the LANL region. 

E.3.1 Prehistoric Background of the 
LANLRegion 

Previous archaeological investigations in the 
vicinity of the Pajarito Plateau indicate that the 
area has a history dating back many thousands 
of years. Researchers have developed socio
historical schemes to describe the cultural 
periods of the region (Kidder 1927). In 1954, 
Fred Wendorf defined five major periods for the 
northern Rio Grande Valley: Preceramic, 
Developmental, Coalition, Classic, and Historic 
(Wendorf 1954). These period classifications, 
with some modifications, are still in use (Pratt 
and Scurlock 1993). The Preceramic Period has 
been divided into Paleo-Indian and Archaic, 
based upon changes in settlement patterns and 
subsistence over time as reflected by material 
culture. The Historic Period includes both 
American Indian sites, where people abandoned 
their homelands and changed their ways of life 
in response to Euro-American and other 
influences, and sites that reflect the European 
and American settlement of the Rio Grande 
Valley. A summary of these periods is 
presented in Table E.3 .1-1. Brief discussions of 
the highlights of each period follow. 

E.3.1.1 Paleo-Indian Period (1 0,000 
Through 4000 B.C.) 

By the end of the Wisconsin glacial stage, 
10,000 years ago, the entire area of the North 
American continent, including New Mexico, 
was occupied by people whose subsistence was 
based on hunting and gathering (Willey 1966). 
Archaeological sites dating from this period 
contain bones of mammoths and bison and 
distinctive lanceolate projectile points, in 
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association with a variety of stone butchering 
tools and lithic debitage. Paleo-Indian artifacts 
made of obsidian from the Jemez Mountains 
have been found in other parts of the Southwest 
(Broster 1983). Obsidian deposits were 
exposed in ancient landslides at higher 
elevations and around the margins of Valle 
Grande to the northwest (Powers 1988). Sites of 
the Paleo-Indian Period may be found in any 
part of LANL; however, no discoveries of 
Paleo-Indian remains have been made 
(Wolfman 1994 and LANL 1995c). Paleo
Indian materials have been reported near 
Cochiti; however, these were confined to 
surface finds of projectile points and lithic 
debitage (Biella 1977, Biella and Chapman 
1977-1979). Because any information 
concerning the Paleo-Indian Period would 
contribute to the development of the historical 
context, all sites of this period are likely to be 
significant. 

E.3.1.2 Archaic Period (4000 B. C. 
Through A.D. 600) 

American Indians altered their lifestyles in 
response to a continuing shift of the climate 
toward present-day conditions at the end of the 
Pleistocene Period. By this period, the big game 
of the Pleistocene era had died out and a heavier 
reliance was placed on hunting and gathering. 
Although bison hunting continued to be 
important (Stuart and Gauthier 1981), small 
game such as deer, raccoon, turkey, and squirrel 
became an increasingly significant component 
ofthe diet (Larson 1991). Group movements 
became tied to the seasonal availability of 
plants. This change in subsistence was 
accompanied by a change in the tool 
assemblage, with broad-stemmed projectile 
points, stone knives, fish hooks, jewelry, and 
grinding stones becoming common. Archaic 
Period sites include cave and rock shelter sites, 
burned rock features, scatters of tools and lithic 
debitage, and isolated hearths. On the Pajarito 
Plateau, Archaic Period sites are most likely to 
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TABLE E.3.l-l.-Archaeological Periods of Northern New Mexico 

TIME PERIOD 
PREIDSTORIC 

CHARACTERISTIC SITE TYPES 
PERIOD 

10,000 through 4000 B.C. Paleo-Indian • Bones of mammoth or bison 

• Stone butchering tools 

• Flakes and chips of stones from making stone tools 

• Distinctive lance-shaped projective points 

4000 B.C. through A.D. 600 Archaic • Caves and rock shelters 

• Burned rock features 

• Scatters of tools and stone flakes and chips 

• Isolated hearths 
• End of the Archaic period (approximately A.D. I to 700) 

may have pottery grinding stones, and charred corn 

A.D. 600 through 1100 Developmental • Ceramic storage and service vessels 

• Smaller projectile points reflecting the adoption of the bow 
and arrow 

• Grinding tools 

• Dwellings increased in size and complexity from 
semi subterranean pithouses to small adobe or crude masonry 
structures 

A.D. 1100 through 1325 Coalition • Early sites are rectangular structures of adobe and masonry 
with basin-shaped, abobe-lines fire pits, usually in the center 
of the room or against a wall 

• Comparatively small; pueblos average 28 rooms 

• Later coalition sites contain plazas and room blocks of more 
than 100 rooms 

A.D. 1325 through 1600 Classic • Large masonry structures of multiple-room blocks 

• For the Pajarito Plateau, three site clusters, one of which 
includes Navawi, Otowi, Tsankawi, and Tsirege 

• Associated one- to two-room isolated structures 

Sources: Cordell1979, Cordell 1984, LANL 1995c, Stuart and Gautheir 1981, Wendorf 1954, and Wolfman 1994. 

be represented by concentrations of lithic 
debitage. 

E.3.1.3 Developmental Period (A.D. 
600 Through 11 00) 

About A.D. 600, the prehistoric occupants 
shifted their subsistence and settlement patterns 
toward a more sedentary lifestyle and 
intensified horticultural practices (Powers 
1988), including the cultivation of maize, beans, 
and squash. In the LANL region, the 
Developmental Period has been subdivided into 
early and late phases (Wolfman 1994). These 
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subdivisions appear to reflect observable trends 
in increased sedentary behavior and social 
complexity. Additional attributes of the 
Developmental Period include the advent of 
ceramic storage and service vessels, smaller 
projectile points, the adoption of the bow and 
arrow, continued use of grinding tools, and 
increases in size and complexity of houses. 
During the Early Developmental Period (A.D. 
600 through 900), single family units were built 
in semi-subterranean pit houses. Late 
Developmental Period sites (A.D. 900 through 
1 099) were typically small adobe or crude 
masonry structures. Although they are scarce 



on the Pajarito Plateau (Wolfman 1994), sites 
attributable to the Developmental Period have 
been identified at LANL. 

E.3.1.4 Coalition Period (A.D. 1100 
Through 1325) 

During the Coalition Period, the local 
populations coalesced into larger societal units. 
Subsistence was based on maize horticulture. 
The early sites are rectangular structures of 
adobe and masonry. Basin-shaped, adobe-lined 
fire pits are usually in the centers of the rooms, 
or sometimes against a wall. Circular or D
shaped semi-subterranean kivas are often in 
front ofthe room blocks (Larson 1991). Fairly 
small Pueblos, averaging 28 rooms, were 
typical of the Coalition Period (Wolfman 1994), 
although late Coalition Period sites are large 
masonry structures exhibiting plazas and room 
blocks of over 100 rooms (LANL 1995c). Over 
700 Coalition Period ruins have been found 
within LANL boundaries. 

E.3.1.5 Classic Period (A.D. 1325 
Through 1600) 

During the Classic Period, maize-based 
horticulture intensified and settlements on the 
Pajarito Plateau further coalesced into three 
main population centers. One of these site 
clusters consists of four sites that temporally 
overlapped: Navawi, Otowi, Tsankawi, and 
Tsirege (LANL 1995c). These sites are large 
masonry structures of multiple room blocks, 
with associated one- or two-room isolated 
structures. Otowi and Tsirege appear to be the 
ancestral sites of the Pueblo of San Ildefonso. 
Severe droughts in the 1500's led to 
abandonment of many of the Pueblos and the 
Pajarito Plateau. The scarcity of water and crop 
failures probably forced gradual relocations to 
more reliable water sources in the Rio Grande 
Valley (Sando 1992). Tree-ring dating 
(dendrochronology) from the Frijoles Canyon 
Pueblos indicates that the last roof beams were 
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cut around 1550 (Robinson et al. 1972). The 
exodus probably took place over many years. 
At the time of the Spanish arrival in 1597, most 
activity had ended on the Pajarito Plateau and 
four Pueblos were established in the adjoining 
Rio Grande Valley: the Pueblos of Santa Clara, 
Jemez, San Ildefonso, and Cochiti. 

E.3.2 Historic Background of the 
LANL Region 

This subsection presents highlights of historic 
events that occurred in the LANL region. 

E.3.2.1 Spanish Colonial Period 
(A.D. 1600 Through 1849) 

The inhabitants of the Rio Grande Pueblos still 
remember their ancestral homes on the Pajarito 
Plateau at the time of the Spanish Conquest 
(Hewett and Dutton 1945). There is 
archaeological evidence that the abandoned 
canyons with their Pueblos and caves were 
visited for ceremonial purposes. Pictographs of 
horse figures exist in some kiva ruins at BNM 
and on canyon walls in White Rock Canyon 
(Kessell 1979). These may indicate that the area 
was occupied by a small remnant population 
after the Spanish occupation of the Rio Grande 
Valley. Game pits on the Pajarito Plateau could 
also date from the time of the Spanish 
occupation or later. The use of the area from 
that time forward seems to have been for 
occasional hunting and gathering or ceremonial 
use, including burials (Steen 1977). American 
Indian sites relating to this early Historic Period 
are classified as historic sites. 

The Coronado expedition entered the region of 
the Rio Grande Pueblos in 1540. Hernando de 
Alvarado and his commander, Francisco 
Coronado, waged intermittent battles with 
individual Pueblos for food and supplies 
(Kessell 1979). The Spanish did not meet with 
much success in New Mexico and retreated to 
Mexico in April 1542 (Jenkins and Schroeder 
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1974). The 1598 expedition by Juan de Onate 
arrived in Northern New Mexico with strong 
military backing, livestock, and equipment for 
full colonization. The Pueblos of the Rio 
Grande Valley continued to shrink in size 
during this 50-year interlude, and some 
locations inhabited when Coronado first entered 
the Valley were no longer occupied when Onate 
arrived (Schroeder 1979). Pueblo leaders 
voluntarily took oaths of allegiance to the 
Spanish Crown and accepted the Franciscans 
who took up residence in each Pueblo. 
Churches were added to each Pueblo early in the 
seventeenth century (Simmons 1979a). 

In 1610, the Spanish capital of New Mexico was 
relocated to Santa Fe by Governor Pedro de 
Peralta (Kessell 1979). The extensive Palace of 
the Governors was built to serve the 
administration ofNew Mexico as the settlement 
of the area continued (Kessell 1979). This 
Spanish Colonial Period was not peaceful, and 
the Pueblos were beset by incursions from the 
Spanish settlers, epidemics of smallpox and 
other deadly diseases, and continual attacks by 
Apaches (Simmons 1979a). In 1680, the 
Pueblos openly revolted against Spanish rule, 
attacking the Spanish settlers and Franciscans in 
the Rio Grande Valley and laying siege to the 
Palace of the Governors in Santa Fe. The 
Spanish Governor, Otermin, and most other 
Spanish settlers were forced south to El Paso 
(Hendricks 1993). American Indian governors 
ruled New Mexico from the Palace of the 
Governors for 12 years, until 1693 when 
Spanish control was reestablished. In 1821, the 
Spanish population in New Mexico had reached 
20,000 to 25,000 (Simmons 1979b). 

In the late seventeenth century, the Spanish 
Crown provided land grants adjoining the 
Pajarito Plateau to four Pueblos in New Mexico 
(Brayer 1938). The Jemez Pueblo was 
originally granted 17,331 acres (7,014 hectares) 
in 1689. Pueblo de Cochiti was granted over 
20,000 acres (8,094 hectares); Santa Clara 
Pueblo was granted 44,818 acres 
(18,138 hectares); and San lldefonso Pueblo 
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was granted 15,413 acres (6,237 hectares) 
during this period (Simmons 1979a). American 
Indian populations continued to decline from 
disease during the Spanish occupation. The 
Pueblos surrounding the Pajarito Plateau 
suffered tremendous population losses. 
According to published records of the Spanish 
census of New Mexico, population totals fell 
from a combined 6,400 in Jemez, San lldefonso, 
Santo Domingo, Santa Clara, and Cochiti 
Pueblos in 1630 to 1,374 m 1821 
(Simmons 1979b). 

Mexico was granted independence from Spain 
with the signing of the Treaty of Cordova in 
1821. The treaty granted full Mexican 
citizenship to all American Indians (Kessell 
1979). The quarter-century of Mexican 
administration in New Mexico was not marked 
by any major changes in the legal or cultural 
affairs of the state. However, it did open up 
major new trade routes and commerce between 
Santa Fe and the U.S. By 1824, New Mexicans 
were, for the first time, buying more from U.S. 
merchants than from their traditional 
Chihuahuan sources, and the Santa Fe Trail 
became important for U.S. traders selling goods 
to Mexico (Jenkins and Schroeder 1974). 

Use of the Pajarito Plateau during the Spanish 
Colonial and Territorial Periods is not well 
documented (LANL 1995c). Grazing, seasonal 
gathering of firewood and timber, and hunting 
were probably practiced by the growing 
Hispanic population and by the nearby 
American Indian communities. 

E.3.2.2 Early U.S. TerritoriaV 
Statehood Period (A.D. 1849 
Through 1942) 

U.S. Army General Stephen Watts Kearny 
occupied New Mexico when the Mexican War 
broke out in 1846. The Pueblos of the Rio 
Grande Valley and the rural Spanish culture of 
northern New Mexico had become accustomed 
to changing political authority in Santa Fe and 



generally did not resist the change in power. 
However, in 1847, a rebellion broke out at Taos 
Pueblo. The briefrevoltwas bloody and rapidly 
put down by the U.S. Army (Jenkins and 
Schroeder 1974). The Treaty of Guadalupe
Hidalgo (1849) formally ended the question of 
authority in New Mexico and the new 
administration soon took effect. U.S. policy 
toward American Indians, including lands and 
citizenship, was very different from that of 
Spanish or Mexican administrators. The 
cornerstones of U.S. American Indian relations 
were isolation of tribes into separate reservation 
lands and provision of military protection and 
education. The first American Indian agent was 
assigned to New Mexico in 1849, as part of the 
territorial administration. In the shaping of the 
first steps toward statehood, the original 
Spanish and Mexican land grants in New 
Mexico were formally recognized (Leonard 
1970 and Carlson 1990). 

The early U.S. homesteaders may have 
informally begun using the Pajarito Plateau 
shortly after the U.S. Territory was established 
by the Homestead Act of 1862, which officially 
opened any untitled lands in New Mexico to 
settlement. By 1890, the Pajarito Plateau was 
still only sparsely settled by Hispanic and Anglo 
homestead ranches (Seidel 1995). The remains 
of these homesteads usually consist of wooden 
cabins, corrals, rock and cement cisterns, and 
agricultural debris such as barbed wire, wagon 
parts, horseshoes, and other evidence of 
livestock raising and transportation methods. 

Since 1900, the remote and scenic location of 
the Pajarito Plateau has attracted outdoorsmen 
for hunting and fishing. The Jemez Mountains 
and antiquities of the Pajarito Plateau brought 
many visitors to the area once BNM was 
established in 1916 (Seidel 1995). The present 
site of Los Alamos was purchased in 1917 by 
Ashley Pond. In 1918, Pond established the Los 
Alamos Ranch School, a private boys' school. 
The school specialized in residential secondary 
education and attracted many young men from 
wealthy eastern families seeking robust physical 
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development as well as academic education 
(Seidel 1995). The main recreation lodge and 
dining hall of the school, Fuller Lodge, is now 
part of a National Historic District and is a 
registered national historic landmark. The 
lodge, built in 1928, is constructed of logs and 
was designed by John Gaw Meem. The school 
operated from 1918 until 1943, when the 
facilities were acquired by the U.S. government 
for the Manhattan Project (Seidel 1995). 

E.3.2.3 Nuclear Energy Period 
(A.D. 1943 to Present) 

Because of very well-defined changes in the 
function of LASL/LANL, the Nuclear Energy 
Period is further broken into three periods: 
World War II!Early Nuclear Weapon 
Development, Early Cold War, and Late Cold 
War. 

World War 11/Early Nuclear Weapon 
Development Period (A.D. 1943 Through 
1948) 

The latest era in the historic development of the 
LANL region began in 1943 with the purchase 
of the Los Alamos Ranch School by the 
Secretary of War, as part of the wartime effort to 
build a secret nuclear weapons program (Seidel 
1995). LASL was involved from the very 
inception of the U.S. government's program to 
develop nuclear weapons for the war effort 
(Truslow 1991). LASL was not only 
representative of wartime research and 
development facilities, but it provided 
innovative scientific and technological research 
and development activities for the U.S. nuclear 
weapons program from 1943 until the end of the 
Cold War in 1989. Los Alamos was the original 
site selected for the design and construction of 
the first nuclear bomb because of its remote and 
secret location (Truslow 1991). 

The Los Alamos Early Nuclear Weapon 
Development Period facilities at LASL were 
built and used in the creation of the first atomic 
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bomb, which was detonated successfully in July 
1945. The design and manufacture of the 
Trinity bomb; the Hiroshima bomb, Little Boy; 
and the Nagasaki bomb, Fat Man; took place at 
LASL (Truslow 1991). LASL and the Trinity 
Test Site near Alamogordo, New Mexico, 
represent World War IT nuclear weapon 
development events of exceptional importance 
on an international scale. 

World War II research and development 
activities were concentrated around the Los 
Alamos Boys Ranch School, which became the 
living center for scientists during the war. 
Laboratories were erected at more remote 
locations. The S-Site, for example, was 
developed for high explosives research 
(Truslow 1991). This set a pattern for later 
development at LASL, where housing and 
administration remained concentrated around 
the present Los Alamos townsite and the former 
site of the Los Alamos Boys Ranch School. A 
back gate was erected to control access to the 
remote laboratories of the S- and V-Sites 
(Truslow 1991). From 1946 through 1950, all 
nuclear weapons were made at Los Alamos 
(DOE 1995). Common remains from this 
period and the following Early Cold War Period 
consist of laboratory and administration 
buildings, security facilities, experimental 
areas, infrastructure support facilities, berms 
and barricades, and paved and unpaved roads. 

Early Cold War Period (A.D. 1949 Through 
1956) 

The mission of nuclear weapons development 
did not end with the close of World War II. In 
1946, the Atomic Energy Commission (ABC) 
became the administrator ofLASL, and nuclear 
weapons research and development continued 
(Seidel 1995). The Early Cold War Period 
began when the Union of Soviet Socialist 
Republics (U.S.S.R.) exploded its first atomic 
bomb in 1949 and the U.S. government became 
dedicated to nuclear weapons development and 
production m a nuclear arms race 
(LaFeber 1993). The Early Cold War Period 
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was characterized by international tensions, 
armament buildup, and mostly military conflict 
by proxy waged in remote areas of the 
developing world. 

LASL was the first, and later, one of only 13 
sites in the U.S. devoted to nuclear weapons 
development and production (Seidel 1995). 
During the Early Cold War, LASL became a 
primary research and development center for 
U.S. nuclear programs, while production was 
shifted to other facilities. The period from 1949 
to 1956 brought a considerable amount of new 
construction to LASL to meet the research 
needs of rapid nuclear armament buildup and 
international tensions between the U.S. and the 
U.S.S.R. 

From 1943 until 1957, the entire Pajarito 
Plateau was shielded from public access. Los 
Alamos was closed and the mission and 
activities at LASL were classified (Seidel 
1995). The city had grown to approximately 
5,000 scientists and their families by 1945. In 
1941, Los Alamos County was partitioned from 
Sandoval County and Santa Fe County, with the 
ABC controlling nearly all acreage in the new 
county (Seidel 1995). 

Late Cold War Period (A.D. 1957 Through 
1989) 

In 1957, parts of the Pajarito Plateau, including 
the Los Alamos townsite, were opened to the 
public, marking the beginning of the Late Cold 
War (Seidel 1995). Throughout the Cold War, 
the LASL mission continued to be one of 
innovation and the scientific development of 
more powerful and efficient nuclear weapons 
and delivery systems. The Late Cold War was 
marked by more diversified research goals. 
Several periods of construction have occurred at 
LASL since 1956, but have yet to be analyzed. 
In 1977, the present boundaries were 
established, the name was changed to LANL 
(Steen 1977), and management of LANL was 
awarded to the University of California (UC) 
(Seidel 1995). 



The international events that may be reflected in 
the physical record at LANL during this period 
include (DOD 1993): 

• 1957. First underground nuclear test, first 
intercontinental ballistic missile (ICBM) 
developed, first successful test of Atlas 
missiles. 

• 1958. First Nike-Hercules missile. 
• 1961. U.S. resumes underground testing of 

nuclear weapons; U.S.S.R. resumes 
atmospheric testing. 

• 1962. East-West conference on banning 
nuclear weapons tests takes place; U.S. 
resumes atmospheric testing of nuclear 
weapons. 

• 1967. Treaty ofTlatelcoco prohibits 
introduction and manufacture of nuclear 
weapons in Latin America (signed by all 
Latin American countries except Cuba). 

• 1968. Nuclear Arms Non-proliferation 
Treaty signed by U.S., U.S.S.R., and 58 
other nations. 
1970. Nuclear Arms Non-proliferation 
Treaty goes into effect. 

• 1976. U.S. and U.S.S.R. sign peaceful 
nuclear explosions treaty limiting testing. 

• 1979. North Atlantic Treaty Organization 
(NATO) announces "dual-track" 
intermediate-range nuclear forces to 
intercept Warsaw Pact SS-20 missiles. 

• 1983. Congress authorizes MX missile 
procurement and development; Scowcroft 
Commission calls for modernizing U.S. 
strategic weapons. 

• 1985. Nuclear and space talks open in 
Geneva. 

• 1986. Peacekeeper ICBM becomes 
operational. 

• 1987. U.S. and U.S.S.R. sign Nuclear Risk 
Reduction Agreement, eliminating 
intermediate range nuclear weapons. 
1989. Fall of the Berlin Wall. 

• 1991. Presidents Bush and Gorbachev sign 
Strategic Arms Reduction Treaty (START); 
dissolution of the Warsaw Pact. 

Cultural Resources 

LANL's nuclear mission continued to be the 
primary focus of Los Alamos County until the 
end of the Cold War in 1989, creating a uniquely 
specialized scientific community in this remote 
region of New Mexico. The fall of the Berlin 
Wall in 1989 and the dissolution of the Warsaw 
Pact in 1991 effectively ended the international 
tensions that drove the nuclear development 
mission at LANL (DOD 1993). 

E.3.3 Traditional Cultural 
Background in the LANL 
Region 

A TCP is a significant place or object associated 
with historical and cultural practices or beliefs 
of a living community that is rooted in that 
community's history and is important in 
maintaining the continuing cultural identity of 
the community (Parker and King 1990). TCPs 
are essential in preserving cultural identity 
through social, spiritual, political, and economic 
uses. Federal guidelines established by the NPS 
(Parker and King 1990) identify TCPs to 
include 

• Natural resources. 
• Prehistoric and historic archaeological sites. 
• Traditional use areas in the cultural 

landscape that do not reveal evidence of 
human use. 

• Rural communities whose organization, 
buildings and structures, or patterns of land 
use reflect the cultural traditions valued by 
its long-term residents. 

• An urban neighborhood that is the 
traditional home of a particular cultural 
group and that reflects its beliefs and 
practices. 

• A location where a community has 
traditionally carried out economic, artistic, 
or other cultural practices important in 
maintaining its historical identity. 

For TCPs on other lands, tribal rights have been 
established in the federal decision-making 
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process. SWEIS consultations have been 
conducted in accordance with applicable federal 
requirements to include NHPA (16 U.S.C. 
§470), NAGPRA, American Indian Religious 
Freedom Act (AIRFA) (42 U.S.C. §1996; EO 
13007), and DOE and LANL Accord 
Agreements with the Pueblo de Cochiti and the 
Pueblos of Jemez, Santa Clara, and San 
lldefonso (DOE et al. 1992). 

TCPs are not limited to ethnic minority groups, 
and traditional cultural contexts of northern 
New Mexico include cultural groups other than 
American Indians. Americans of every ethnic 
origin have properties to which they ascribe 
traditional cultural value. The Hispanic culture, 
in particular, has maintained traditional 
communities, practices, beliefs, and subsistence 
patterns in northern New Mexico. 

E.3.3.1 American Indian Cultures 
in the LANL Region 

The diversity of American Indian traditional 
cultural practices in the Southwest is reflected in 
the number of languages and complex cultures 
that occur there. Language is essential to the 
preservation of these cultural practices. 

There are five different language families in the 
LANL region: Tanoan, Keres, Zuni, Uta
Aztecan, and Athabaskan (Hale and Harris 
1979). These languages are presented in Table 
E.3.3.1-1 to show the relationships among the 
American Indian communities that speak each 
of the languages. The diversity of the languages 
also illustrates the complexity of multicultural 
relations in the region. 

Every recognized American Indian community 
is a sovereign nation with limited powers. In 
accordance with the DOE American Indian 

TABLE E.3.3.l-1.-Languages of American Indian Communities within the LANL Region 

LANGUAGE 
SUBFAMILIES COMMUNITIES THAT SPEAK THE LANGUAGE 

FAMILY 

Tanoan Tiwa Pueblo of Taos Pueblo of Sandia 
(Northern and Southern dialects) Pueblo of Picuris Pueblo of Isleta 

Tewa Pueblo of San Juan Pueblo of Pojoaque 
Pueblo of Santa Clara Pueblo of Nambe 

Pueblo of San Ildefonso Pueblo of Tesuque 
Arizona-Tewa 

Tow a Pueblo of Jemez 

Keres (Eastern and Western dialects) Pueblo de Cochiti Pueblo of Santa Ana 
Pueblo of Santo Domingo Pueblo of San Felipe 

Pueblo of Zia 

Zuni Pueblo of Zuni 

Uto-Aztecan Shoshone an Hopi Tribe (Several villages 
on the First, Second, and 
Third Mesas, Arizona) 

Southern Eastern Apache Jicarilla Apache Tribe Mescalero Apache Tribe 
Athabascan 

Western Apache Navajo Nation 
(Navajo language) 

Source: Hale and Harris 1979. 

E-12 



Policy, DOE interacts with federally recognized 
tribes on a government-to-government basis 
(DOE 1994). In 1992, DOE and the Pueblos of 
San Ildefonso, Santa Clara, Cochiti, and Jemez, 
which are located near or directly adjacent to 
LANL, entered into formal agreements called 
Accords. The purpose of the Accords was to 
improve communication and cooperation 
among federal and tribal governments. In 1994 
and in 1996, the Pueblos of San Ildefonso 
Cochiti, Jemez, and Santa Clara also signed 
cooperative agreements with DOE and UC to 
promote a meaningful part1c1pation and 
consultation on Pueblo environment, safety, 
health, and religious-culturally significant 
matters. The Accords and cooperative 
agreements are discussed further in chapter 7 . ' 
sectlon 7.2.9. 

In Apache and Navajo commumt1es 
(Athabascan cultures), tribal governments are 
based on the electoral process. Tribal members 
select a president and vice president during the 
summer for a 4-year term of office. The Navajo 
Nation has 110 political subdivisions, called 
"Chapter Houses" (e.g., Alamo, Canoncito), 
that are represented in the Council. Initially, 
federal agencies must consult with the President 
of the Navajo Nation directly, but later requests 
may be referred to specific tribal departments or 
chapters. 

The role of tribal governments is to interact with 
outside organizations such as county, state, and 
federal bureaucracies on a variety of issues. 
These issues include casinos and economic 
development, litigation, tribal court systems, 
land claims, hazardous waste transportation 
through tribal lands, construction projects 
compliance with tribal environmental standards 

' Indian health clinics, grave repatriation issues, 
language preservation programs, and cultural 
resources management. 

E.3.3.2 

Cultural Resources 

Traditionalllispanic 
Communities in the LANL 
Region 

LANL is located near numerous traditional 
Hispanic communities in four counties: Santa 
Fe, Sandoval, Rio Arriba, and Taos. While 
many of the cultural characteristics and 
demographics of the larger towns and cities of 
northern New Mexico have changed in recent 
years, many small, rural, and primarily Spanish
speaking communities, identified as traditional 
communities, continue to exist. Many 
communities were first settled during the 
Spanish Colonial Period and were given their 
land by the Spanish Crown (Weigle 1978). The 
identity of traditional Hispanic communities is 
maintained partly through archaic linguistic 
patterns and vocabulary carried over from early 
Spanish colonization of the area and partly 
through the traditional beliefs and practices 
unique to the region. Traditional Hispanic 
communities in northern New Mexico also 
maintain religious practices, art and craft 
traditions, folklore, and traditional medical 
practices (Ahlborn 1968, Briggs 1980, Weigle 
1978, and Carlson 1990). 

A traditional element present in these 
c?mmunities is the use of shared community 
d1tches, or acequias, for irrigation (Carlson 
1990). For that reason, these communities are 
sometimes known as acequia communities. 
(Campa 1979). Acequias are not only ditches 
but also traditional cultural systems that 
organize allocating, distributing, and sharing 
water in an arid land. Acequia systems are 
governed by traditional practices that are 
derived from Spanish Colonial laws of the 
seventeenth and eighteenth centuries (Weigle 
1978 and Carlson 1990). The social labor 
systems necessary to operate the ditches include 
commissioners (elected representatives), 
mayordomos/mayordomas (ditch managers) 
and parcipiantes (landowners/shareholders) 
(Meyer 1984). Acequias are also political 
subdivisions of the State of New Mexico 

' 
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recognized for their role in the development and 
administration of water resources for irrigation. 
The acequia system in the region is also closely 
intertwined with the Catholic Church. 

E.3.3.3 Traditional Cultural 
Property Categories 

Because of the numerous traditional cultures 
present in the region, the discussion of TCPs 
will be based on resource categories as well as 
the particular cultural affiliation of the 
community. The traditional cultures of the 
region have had many generations of interaction 
with one another and often have overlapping 
subsistence, artistic, and religious practices with 
unique cultural importance attached to similar 
types of sites. Several general categories of 
TCPs have been identified in the literature on 
American Indian and Hispanic cultures in 
northern New Mexico. Each of these categories 
represents specific cultural and physical 
sensitivity and susceptibility to adverse impacts 
from LANL operations. TCP resource types or 
categories in northern New Mexico include: 

• Ceremonial and archaeological sites 
• Natural features mentioned in stories, 

myths, and legends 
Ethnobotanical plant-gathering sites 

• Artisan material-gathering sites 
• Places used in traditional subsistence 

activities 

These resource types are described in the 
following subsections, providing an overview 
of the range and diversity of potential TCPs in 
northern New Mexico. 

Ceremonial and Archaeological Sites 

Religious and ceremonial sites may be TCPs if 
they are still a part of the living memory and 
practices of traditional communities. Both 
American Indian and Hispanic communities 
have many ceremonial sites in northern New 
Mexico, including American Indian shrines and 
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places of ceremony, Hispanic shrines, 
sanctuaries and meeting houses of the Catholic 
lay-brotherhood, known as Los Hermanos 
Penitentes. 

American Indian groups visit and use a variety 
of ceremonial sites and shrines that are part of 
the landscape. The locations of tribal 
ceremonial sites and shrines are often held in 
secret by religious societies in the Pueblos (Starr 
1900). Some American Indian ceremonial sites 
are marked with stones or other man-made 
features, while others are preserved in the living 
memory of the societies that visit them 
(Harrington 1916 and Douglas 1917). Some 
sites are visited only on rare occasions as 
particular circumstances demand it (Lange 1959 
and Nordhaus 1995). The locations of some 
shrines have been previously published, but in 
the interest of preserving the privacy of the 
tribes, only general locations have been 
indicated throughout this technical report. 

Most American Indian ceremonial sites remain 
unrecorded. Examples of recorded American 
Indian ceremonial sites within or near LANL 
boundaries include shrines that are known to 
exist around Mount Pelado, Redondo Peak 
(Akins 1993 and Ellis 1979); around Ovahwi 
Peak, Capulin Canyon, and Black Mesa (Akins 
1993, Harrington 1916, and Douglas 1917); and 
along the Rio Grande, Tsikomo Peak, Nipple 
Mountain, Potrero de los Idolos, Pefia Blanca, 
and Canada de Peralta. Shrines are also 
recorded for several caves in the area (Akins 
1993, Harrington 1916, and Lange 1959). 

Sanctuaries, shrines, and religious structures 
dating from the Colonial Period in New Mexico, 
are still widely revered and used by traditional 
communities, both Hispanic and American 
Indian. These sanctuaries may be completely 
ruined at this time or may have been extensively 
restored. The Santuario de Chimayo is widely 
visited by pilgrims from traditional Hispanic 
villages around New Mexico (Treib 1993). 
Sanctuaries at Cochiti, Santa Domingo, San 
Felipe, Zia, and Picuris Pueblos are enduring 



locations of traditional ceremonial practice 
(Treib 1993). The Oratorio of San Ysidro, the 
sanctuary of San Vicente De Paul in Punta de 
Agua, the church of San Miguel in La Bajada, 
and the church of San Jose de Gracia de Las 
Trampas are other examples of important 
Hispanic sanctuaries (Treib 1993). The ruins of 
San Jose de Giusewa in Jemez Springs are no 
longer in use as a sanctuary, but remain part of 
the continuing Catholic traditions of the Jemez 
Valley. 

Moradas are ceremonial features unique to the 
Spanish traditions of northern New Mexico 
(Ahlborn 1968 and Wallis 1994). These 
structures serve as chapter houses for the lay
brotherhood of La Fraternidad Piadosa de 
Nuestro Padre Jesus Nazareno, also known as 
Los Hermanos Penitentes (Wallis 1994). Los 
Hermanos Penitentes originated in Spanish 
Colonial New Mexico and were formally 
organized between 1776 and 1833 during a 
period when there were insufficient priests to 
serve the needs of the Hispanic communities. 
The village moradas still serve to bring the 
traditional Hispanic community together and 
preserve teaching and values unique to the 
region through their community meetings, 
teachings, and ceremonies (Ahlborn 1968 and 
Wallis 1994). 

Community members who move away for work 
often return for annual ceremonials that provide 
continuing identity with their Spanish ancestors. 
One Penitente writes, 

I am a member in good standing in 
the Brotherhood as were my 
forefathers, yet as is true of many 
Brothers of my generation, I no 
longer live in the village of my 
ancestors. Still I always return to 
the Morada. The Morada is a 
symbol of continuity, a reminder 
that those who went before us made 
many sacrifices to maintain 
something for succeeding 
generations (Wallis 1994). 

Cultural Resources 

Ancestral villages, archaeological sites, and 
petroglyphs, so numerous in the LANL region, 
are considered sacred areas by American Indian 
tribes. Pueblo de Cochiti inhabitants, for 
example, have many stories about their 
ancestors and the ruins in the region. Their 
stories indicate that originally all their people 
came up from Shipap (an unknown place of 
great antiquity) and lived together on the Mesa 
of the Stone Lions (Frijoles Canyon) in different 
villages: White House and the Village of the 
Two Lions (Benedict 1931, Akins 1993, and 
Douglas 1917). Then, the people split apart and 
the Santo Domingo went down the east bank of 
the Rio Grande to Cactus Village while the 
people of San Felipe, Laguna, and Acoma 
traveled west, down Peralta Canyon, and built 
the Pueblo of Peralta Canyon (Benedict 1931, 
Lange 1959, and Akins 1993). At the same 
time, the people of Cochiti went down Kapolin 
Canyon to settle in San Miguel on the west side 
of the river. Hainayasta and Tiputse are 
mentioned as Cochiti villages "across the river." 
Later the Pueblo de Cochiti people came from 
San Miguel to the "Plateau of the Buildings" 
where a new Pueblo was built. They lived there 
many years before coming down from the 
plateau (Benedict 1931 and Akins 1993). 

Each of the physical places mentioned in such 
legends is a sacred link between the traditional 
community and the lives and traditional ways of 
their ancestors. The importance of ancestral 
villages is often reinforced by ceremonies held 
at ancestral ruins (Douglas 1917 and Akins 
1993). 

Natural Features 

A variety of features in the landscape have 
special meaning for traditional cultures of 
northern New Mexico because of their 
association with the stories, myths, and legends 
that are shared by the community. Sites in this 
category may not need to be visited on a regular 
basis to retain cultural value and, in fact, may be 
inaccessible. The cultural value derives from 
the knowledge of their existence in relation to 
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the ongoing history and values of the 
community. 

Some natural features may resemble an animal, 
person, or mythological creature, and traditional 
stories may explain their existence and 
relationship to the traditional culture. Examples 
of this resource category include Camel Rock 
on Pueblo of Tesuque tribal lands and Black 
Mesa on Pueblo of San Ildefonso tribal lands. 
Black Mesa is known in stories as the home of 
Tsah-ve-yoh, a dreaded child-eating giant from 
Tewa stories, who returns to the surrounding 
Pueblos every year at Christmas time to whip 
any bad children who do not behave (DeHuff 
1931 ). The same feature is also known from 
Tewa legends as a stronghold to which the 
people fled during the Navajo siege of ancient 
times and again when the Tewa were besieged 
by the Spaniards in 1694 (DeHuff 1931 ). Black 
Mesa does not have to be visited to maintain 
cultural value for the communities; its visibility 
is a daily reminder to children of the need to be 
obedient members of the Pueblo and of the 
bravery of their ancestors. Camel Rock, along 
U.S. Highway 84 between Santa Fe and 
Pojoaque Pueblo, is likewise a TCP that is 
mentioned in stories of the Tsah-ve-yoh. It is 
told that the giant would take four long strides 
from Black Mesa to Pojoaque to grab up the 
children of the Pueblo, then sit down on the rock 
formation (Camel Rock) to eat them alive 
(De Huff 1931). 

Stories and myths ofPueblo de Cochiti mention 
other prominent natural features: "Cave Place" 
and Peralta Canyon are mentioned in stories as 
places where giants lived. The giants are known 
to carry Cochiti children from the old Pueblo at 
Hainaysta (across the river from the modem 
Pueblo) through "Fissure Place" and to the 
"Giants Boiling Place." One giant, Schkoio 
schkaka haush, is known in myths to have been 
killed and shut up in his cave (Benedict 1931 ). 
Another natural feature is the "Stone Lions," a 
stone carved to resemble two resting lions, 
which gives the name "Village of Stone Lions" 
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to an ancient Pueblo on the mesa above Frijoles 
Canyon (Hendron 1946 and Benedict 1931). 

Mountain peaks, lakes, springs, and petroglyphs 
are often natural features in the sacred legends 
of traditional cultures in northern New Mexico 
(Akins 1993). Sacred peaks are part of the 
iconography of the Navajo Nation and of the 
Jicarilla Apache Tribe (Nordhaus 1995). Peaks 
sacred to the Tewa tribes include Conjilon, 
Chi coma Mountain, Sandia Crest, Truchas Peak 
(Friedlander and Pinyan 1980), San Antonio 
Peak, Lake Peak, and Cerro Pelado (Hewett and 
Dutton 1945). Sandia Pueblo considers Puye 
National Monument pictographs to be sacred to 
the tribe (Parker 1993). Hewett and Dutton 
reported in 1945 that the San Ildefonso and 
other Pueblos hold five area lakes and springs to 
be sacred (Hewett and Dutton 1945). These 
springs and lakes mark the four directions 
around San Ildefonso. 

Ethnobotanical Gathering Sites 

American Indian and traditional Hispanic 
communities rely on the use of wild native 
plants for ceremonial and medicinal purposes 
such as foods, dyes, and utilitarian objects 
(Dunmire and Tierney 1995, Robbins et al. 
1916, and Toll 1992). Through the everyday 
use of native plants, there is a sense of 
connection with the land and continuity with the 
previous generations who were part of the land 
(Ford 1976, Cajete 1994, and Wetterstrom 
1986). The continued use of botanicals in 
traditional cultures confirms a body of 
unwritten knowledge about the values and 
purposes of plants as part of a particular world
view or belief system unique to each culture 
(Wetterstrom 1986 and Toll 1992). This 
subsection contains information regarding 
plants that are ingested or used for ceremonial 
purposes. Plants used for dyes, construction, 
and other utilitarian purposes will be discussed 
as artisan materials in the following subsection. 

American Indian ceremonies make use of 
specific wild plants and cultivated plants as 



foods, beverages, smoke, and coloring agents, 
or for ritual chewing. They are also 
incorporated into ceremonial implements or 
objects (Hiles 1992, Moerman 1986, and 
Dunmire and Tierney 1995). One such example 
of ceremonial use occurs each year at Sandia 
Pueblo when bundles of wood and snakeweed 
are taken to the cacique or Pueblo leader. This 
is done for 12 days following the winter solstice 
in ceremonies to nurture and bless the village 
(Dunmire and Tierney 1995). The use of 
smudges of big sage is recorded from Jemez 
Pueblo and the Navajo Nation for fumigating 
and purifying houses (Young 1940 and 
Dunmire and Tierney 1995). Douglas fir 
boughs and branches are incorporated into the 
traditional dances of several Rio Grande 
Pueblos (Dunmire and Tierney 1995), and 
cattails are also frequently featured in Pueblo 
ceremonies because of their symbolic 
association with water (Ford 1968 and Robbins 
et al. 1916). Navajo ceremonies use several 
plants such as bitterball and ironwood (Young 
1940 and Elmore 1944). Ceremonial use of 
plants may require that they be gathered from 
specific places in order to increase their potency 
or ritual significance (Ford 1968). Pueblo 
practices may require ritualized gathering of 
medicinal plants and wild foods or may be 
undertaken only by certain sodalities (Ford 
1968). 

It is uncertain from the literature if there are 
Hispanic ritual or ceremonial uses for plants. 
Knowledge about the use of native food plants 
was undoubtedly shared among the Pueblo 
cultures and the Spanish colonists, for Hispanic 
knowledge and use of native plants for food and 
medicine overlaps a great deal with Pueblo uses. 
Pueblo uses of wild plants also seem to have 
been altered by Spanish contact (Toll 1992 and 
Ford 1968). 

The Rio Grande Pueblo people gather many 
wild plants as foods and beverages (Dunmire 
and Tierney 1995). Documented food use 
includes three-leafed sumac, acorns from 
Gambel's oak, and ripe fruit from the 

Cultural Resources 

chokecherry, gooseberry, and currant. Since 
ancient times, the fleshy fruit of the banana 
yucca has continuously been harvested and used 
as food by Pueblo people (Minnis 1991, Ford 
1968, Toll 1983, and Toll 1992). The use of 
Indian tea is also very common as a beverage 
among Pueblo, Navajo, Apache, and Hispanic 
people in the region (Dunmire and Tierney 
1995, Moerman 1986, and Elmore 1944). 
Prickly pear fruit, Indian rice grass seeds, and 
tubers of wild potato are believed to have been 
important "famine foods" of the region in past 
times of drought and may still be gathered and 
encouraged to grow near Pueblos (Minnis 
1991 ). Pinyon nuts are the most important of all 
wild food sources for Pueblos and traditional 
Hispanic communities in the region. Families 
will frequently travel great distances to collect 
nuts in the autumn, and individuals may gather 
and sell the nuts in their communities 
(Ford 1968 and Dunmire and Tierney 1995). 

Medicinal use of wild plants is common in 
northern New Mexico among the Pueblo, 
Apache, and Navajo people and traditional 
Hispanics. Dunmire and Turney (1995) assert 
that 180 different species of wild plants in the 
region have medicinal uses among 1 or more of 
the 19 New Mexico Pueblos. Regular medicine 
gathering trips are conducted to the Pajarito 
Plateau and other high elevation sites by the 
Pueblo's medicine societies (Dunmire and 
Tierney 1995 and Ford 1968). Commonly 
known medicinal plants include joint-fir, broom 
snakeweed, sage, and four-o'clocks (Dunmire 
and Tierney 1995 and Curtin 1947). Osha root 
is also an important medicinal plant used by 
American Indians and Hispanics in the region 
(Ford 1968, Hiles 1992, and Dunmire and 
Tierney 1995). The locations of collection areas 
for some of the rarer medicinal plants that grow 
in the mountains, such as Osha root, may be a 
closely kept secret of village healers. 

Artisan Material Gathering Sites 

The gathering of raw materials for numerous 
commercial and non-commercial utilitarian 
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objects is common in the American Indian and 
Hispanic traditional communities. While some 
utilitarian objects, such as handmade plant fiber 
cordage, woven yucca sandals, and wooden 
arrowheads, have generally been replaced by 
modem products, there are still enduring 
traditions of weaving, tanning, wood carving, 
jewelry making, joinery and construction, and 
pottery making that use native materials 
gathered locally. The products of these 
traditional arts have become internationally 
prized not only because of the aesthetic quality 
they demonstrate, but also because of their 
continued use of native woods, fibers, dyes, and 
minerals. The continued access of traditional 
communities to the natural resources of the 
region is vital to the continuation of these 
traditional arts. 

The use of natural dyes, pigments, and tanning 
agents is still a characteristic of traditional 
American Indian and Hispanic communities in 
northern New Mexico (Dunmire and Tierney 
1995 and Dickey 1990). Weaving is a very 
important traditional art form, and many 
traditional weavers still produce dyes from 
native plants they have gathered locally (Dickey 
1990, Minge 1979, and Dunmire and Tierney 
1995). 

Three of the important dyes used by traditional 
Hispanic weavers are imported from Mexico: 
indigo, cochineal, and brasilwood (Iogwood) 
(Anonymous 1976 and Minge 1979). Other 
important dye-producing plants are gathered 
from village roadsides, acequia banks, mountain 
habitats, or the nearby desert (Dunmire and 
Tierney 1995 and Dickey 1990). These plants 
include goldenrod, cocklebur, sumac, 
sunflower, dahlia, chokecherry, chamisa, 
snakeweed, slatbush, mountain mahogany, oak 
and alder bark, lichens, caniegra, Virginia 
creeper, cota or Indian tea, juniper, madder, 
black walnut, onion skins, and marigold 
(Anonymous 1976, Minge 1979, Dunmire and 
Tierney 1995, and Young 1944). Rocky 
mountain beeplant, wild dock, pinyon pitch, and 
tansy mustard are used for pottery paints 
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(Dunmire and Tierney 1995), and red clay is 
sometimes used as a red fabric dye (Young · 
1944). 

Construction woods and adobe clays are also 
gathered from sources in northern New Mexico. 
Pueblo and traditional Hispanic construction 
uses whole logs for vigas (roof beams) made of 
cottonwood, Ponderosa pine, and Douglas fir 
(Dickey 1990 and Dunmire and Tierney 1995). 
Latillas (roof cross-supports) are usually made 
of split aspen, mountain-mahogany, or oak; roof 
thatching is made of four-winged saltbush or 
common reeds (Young 1944, Dickey 1990, and 
Dunmire and Tierney 1995). 

Adobe clay is gathered from many sites near 
Pueblos and Hispanic villages and mixed with 
dried plants to form the walls of most buildings 
in traditional communities (Dickey 1990, 
Weigle 1978, and Hill 1982). Potter's clay, 
however, comes from very specialized sites that 
contain very fine clays without impurities 
(Dickey 1990 and Peterson 1977). 

Wood carving is an artistic tradition in some 
Hispanic communities (Briggs 1980), and 
carved wooden Santos are an important 
tradition of the local churches and Moradas 
(Dickey 1990 and Briggs 1980). Santos are 
carved depictions of the saints and allegorical 
stories in the Catholic traditions and 
traditionally are of two forms: bultos, or three
dimensional carvings; and retablos, or bas-relief 
carvings on hinged wooden panels 
(Briggs 1980). The wood may be augmented 
with gypsum, metals, and other materials. 
Paints were originally of natural pigments, but 
increasingly include commercial products 
(Briggs 1980). Native wood of outstanding 
carving characteristics is gathered from the 
national forests. Preferred wood comes from 
aspen, berried juniper, willow, and pine 
(Briggs 1980). 

Drums and many other articles are carved from 
the aspen and cottonwood found in the Pueblo 
communities (Dunmire and Tierney 1995), and 



bows are made from pliable woods such as wild 
currant, New Mexico locust, and chokecherry 
(Dunmire and Tierney 1995). Arrows are 
crafted from various woods and common reeds. 
Apache plume is most commonly used for 
making brooms (Dunmire and Tierney 1995). 

E.3.3.4 Traditional Subsistence 
Features 

Traditional subsistence practices in use in 
northern New Mexico include community
maintained irrigation ditches, called acequias, 
traditional trails and hunting areas, traditionally 
used fields, grazing areas, firewood-gathering 
sites, and Spanish land grants. While 
subsistence functions may not be unique to 
tribal or Hispanic communities, the traditional 
community is often brought together and 
identified through their annual subsistence 
cycle, and these subsistence activities reinforce 
a world-view and values unique to the 
community. As such, the protection of these 
properties ensures the ability to continue 
traditional community values and identity. 

Acequias are the best known example of 
traditional subsistence features in northern New 
Mexico. Acequia communities are complex 
social institutions that have developed around 
the Hispanic water supply and irrigation 
systems known as the Acequia Madre (Arellano 
1994). Irrigation systems require not only a 
sedentary lifestyle but also a complex system of 
social participation and control because of the 
intense labor required to build, maintain, and 
regulate them. Many areas in the arid southwest 
have developed unique traditional practices 
surrounding the acquisition of water rights and 
the development and use of irrigation systems. 
In northern New Mexico, the acequia 
communities have developed through the 
commingling of Pueblo and Spanish traditions 
and the particular demands of the environment 
(Campa 1979 and Jenkins 1972). 

Cultural Resources 

The fertile flood plains of northern New Mexico 
required tapping the rivers for a reliable water 
supply for people, crops, and livestock. Wide 
fluctuations in annual rainfall characterize the 
region, making the regulation of hydrological 
systems essential for a sedentary population 
(Ackerly et al. 1993). Irrigated agriculture, 
including terraces and reservoirs, has been 
present in the Rio Grande Valley since A.D. 
1400. The Tewa Pueblos produced crops of 
maize, squash, beans, melons, cotton, and chile 
using simple but effective irrigation techniques 
(Arellano 1994). In an early expedition into 
northern New Mexico, Antonio Espejo 
observed the agricultural systems at Acoma 
Pueblo, stating that they had " ... found many 
irrigated com fields with canals and dams" 
(Hammond and Rey 1966). 

The Spaniards were already familiar with a 
variety of irrigation techniques dating back to 
the Roman and Moorish civilizations. In the 
years after Spanish settlement of northern New 
Mexico, they augmented native methods of 
irrigation with those brought from the Iberian 
peninsula, including social community 
cooperation and control mechanisms. 
Eventually, the physical and social practices of 
Hispanic irrigation became codified legal 
institutions as well as traditional cultural 
systems. These are still reflected in New 
Mexico water law, as well as in the traditional 
practices of some Hispanic communities. 

Acequia systems did not develop without a good 
deal of contention and social conflict. Spanish 
and Pueblo traditions differed considerably in 
the cultural perspective on the relationship of 
water, religion, and society. Early Spanish 
water tradition was relatively compatible with 
Pueblo traditions in that water resources were 
considered to belong to the community rather 
than the individual (Ackerly et al. 1993). The 
concept of the community gradually gave way 
to privatization and the pursuit of private wealth 
in the New World (Meyer 1984). Conflicts over 
water rights and the shared responsibility for 
acequia maintenance among the Spanish 
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Colonials increased over time, as did conflicts 
over water rights between acequia users and 
neighboring Pueblos. 

Article 6 of the Plan de Pitic, 1789, specified 
that all new lands in the northern provinces, 
subject to irrigation, would receive equal 
benefits of water from the Acequia Madre 
through individual outlets and ditches 
(Meyer 1984). Each landowner, or parcipiante, 
was to be informed of his outlet location and 
was not to abuse any neighbor's access to water. 
Outlets were to be made of stone and mortar, at 
the individual's expense, to prevent losses to 
downstream users. Article 19 of the Plan de 
Pitic specifies the fair apportionment of water to 
the community. Responsibility is given 
annually to the town council to appoint an 
overseer, called the alcalde or mayordomo, for 
each outlet of the Acequia Madre. This person 
was to apportion the water to all fields in 
proportion to the needs of each, with each 
individual landowner having posted hours for 
irrigation. The alcalde was authorized to hire an 
assistant to check the outlets for compliance at 
the proper times and to charge a fee to the 
landowner if the assistant was required to open 
the outlet for him. This basic political/ 
agricultural institution has been followed by 
Hispanic and Hispanic-influenced communities 
in Texas, California, parts of Colorado and 
Arizona, as well as throughout New Mexico 
(Meyer 1984). 

The affairs of the acequia are handled in many 
Hispanic areas of New Mexico at meetings of 
La Junta del Agua, a problem-solving-oriented 
assembly of landowners. This tradition dates 
back to the Tribunal de las Aguas, which met 
regularly since the Middle Ages on the steps of 
the Cathedral of Valencia, Spain, (Campa 
1979). The members ofLa Junta del Agua were 
respected members of the community. Within 
this context, important issues of water rights and 
local power were decided. All the landowners 
using water from the Acequia Madre still gather 
in the spring with horses, scrapers, and 
manpower to clear out debris and rocks and to 
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make any necessary repairs (Meyer 1984). This 
communal activity, guided by the mayordomo, 
is called La Fatiga in New Mexico and is often 
a significant community event for Hispanic 
villages (Campa 1979). 

Pueblo irrigation predates Spanish contact. 
Centuries of excavation, routine maintenance, 
and repairs mask any clear-cut evidence of their 
prehistoric origins (Ford 1976 and Meyer 1984). 
Acequias are integral to the technological and 
ceremonial life of the Pueblo. Their use, while 
very similar to the use in the Hispanic 
communities, is punctuated by religious and 
ceremonial events unique to each Pueblo (Ford 
1968, Ford 1976, and Hill1982). 

Land grants form the basis of title and land use 
for many of the traditional communities in 
northern New Mexico. Land grants were 
dispensed by the Spanish Crown and Mexican 
government to the Pueblos and to Spanish 
settlers "to advance civilized life" in the region. 
The land grants were of three types: those for 
individual tracts ofirrigable farmland, those that 
were granted as commons or pasture lands for a 
community, and those that were given to each 
Pueblo to regulate for their own purposes 
(Leonard 1970). The Pueblo land grants only 
affirmed the Pueblos' rights to existing patterns 
ofland use, but the Hispanic land grants, upheld 
by U.S. law, shaped the lifestyles of traditional 
communities in the region (Leonard 1970 and 
Carlson 1990). Modern Pueblos, including their 
fields and commons, are considered to be TCPs 
in their own right. Traditional Hispanic land 
grant communities may also be considered 
TCPs in that all of the parts (e.g., individual 
holdings, commons, acequias, village) are 
interrelated and required for the continuation of 
the whole (Leonard 1970, Carlson 1990, 
Ackerly et al. 1993, and Arellano 1994). 

An example of an existing traditional Hispanic 
Land Grant community in the LANL region is 
the Canyon de San Diego Land Grant near 
Jemez Springs (Cline 1972). The grant includes 
110,000 acres ( 44,517 hectares) of commons or 



grazed community lands and 6,000 acres (2,428 
hectares) of individual farms irrigated by 
acequias (Cline 1972). The individual farms 
were granted as parcels along the acequia 
system. Over generations, the allotments have 
been further divided as a result of inheritance 
practices into thin parcels called strip holdings 
or long fields (Carlson 1990 and Cline 1972). 
Each borders the acequia on a narrow side. The 
village is thus characterized by the existence of 
long fields in the bottomland where com, beans, 
squash, alfalfa, and other crops are irrigated by 
the acequias (Carlson 1990 and Weigle 1978). 
The acequias and the grazing commons are the 
shared responsibility of the villagers, and the 
commons provide not only grazing for livestock 
but also many other natural resources gathered 
by individual families (Weigle 1978 and 
Carlson 1990). Pinyon nuts, firewood, 
construction wood, ethnobotanicals, and other 
resources come from the commons, which are 
frequently mountainous (Carlson 1990). The 
houses and church or Morada of the village are 
clustered tightly, reducing any waste of valuable 
bottomland and providing community 
solidarity. The routine of community life is 
punctuated by agricultural, irrigation and 
religious events, and is broken by periodic treks 
into the mountains to gather wood and other 
resources. All elements are necessary not only 
for subsistence but also to maintain a unique 
cultural identity in the face of the modem cash 
economy. 

Traditionally used trails and hunting areas form 
another subsistence element of traditional 
cultures of northern New Mexico, particularly 
of the American Indians. Communal hunts are 
conducted by Pueblo sodalities or moeities, 
which are often ritualized and geographically 
specific (Ford 1968). The mountains are 
generally shared territory among several tribes. 
Not only are they areas to hunt or gather specific 
plants, but they are also locations of important 
shrines with ritual obligations for visitation 
(Ford 1968 and Nordhaus 1995). Trails to 
hunting sites, ceremonial sites, and grazing 
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areas were documented for the Jicarilla Apache 
Tribe (Nordhaus 1995), and Harrington's maps 
of Pueblo sites also show trails (Harrington 
1916). Zuni trails are indicated on a map by 
Ferguson and Hart (1985). Their trails lead as 
far as the Great Salt Lake in Utah. The Zuni 
tribe has also documented ritual hunting areas 
and deer trap areas (Akins 1993 and Ferguson 
and Hart 1985). 

E.4 FEDERAL AND STATE 

REGULATIONS RELATED TO 

CULTURAL RESOURCES AT 

LANL 

The NHPA (16 U.S.C. §470) was passed in 
1966. Under the NHPA, federal agencies (in 
this case, DOE) have specific responsibilities 
toward cultural resources that are on their lands 
or that may be affected by their activities. 
Section 106 of the NHPA requires that DOE 
take into account the effects of activities on 
significant cultural resources. DOE is also 
required to allow the Advisory Council on 
Historic Places (ACHP) the opportunity to 
comment on any DOE plan that may affect such 
resources. Under the ACHP's regulations for 
implementing Section 106 of the NHP A 
(published in the Code of Federal Regulations 
as 36 CFR 800), the ACHP' s right to comment 
is often delegated to the SHPO. The regulations 
specifically require that DOE identify cultural 
resources that may be affected by its 
"undertakings," evaluate the significance of 
those resources, and assess the effects of its 
undertakings on those resources. This process 
must be completed in consultation with the New 
Mexico SHPO. 

Under Section 106, cultural resources are 
considered significant if they are eligible for 
inclusion on the NRHP. Federal regulation 36 
CFR 60.4 states that cultural resources may be 
eligible to the NRHP if they meet one or more 
of the following criteria: 
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• 

• 

• 

• 

They are associated with events that have 
made a significant contribution to the broad 
patterns of history. 
They are associated with the lives of 
persons significant to our past. 
They embody the distinctive characteristics 
of a type, period, or method of construction 

' 
or they represent the work of a master; 
possess high artistic values, and/or 
represent a significant and distinguishable 
entity whose components may lack 
individual distinction. 
They have yielded or may be likely to yield, 
important information to prehistory or 
history. 

The SHPO and other personnel of the Historic 
Preservation Division of the New Mexico 
Office of Cultural Affairs, operate under the 
NHPA and in particular monitor Section 106 
compliance. The Historic Preservation Division 
also provides technical services, a state-wide 
database, and Section 106 compliance advisors 
(18 New Mexico Statutes Annotated [NMSA] 
§6-1 through 6-17 and 8-1 through 8-8). In 
addition to assisting DOE in determining 
cultural resource significance, the New Mexico 
SHPO is responsible for coordinating state 
participation in implementing the NHPA (16 
U.S.C. §470). The New Mexico SHPO 
represents the interests of the state and its 
citizens in the preservation of their cultural 
heritage and assists DOE in identifying historic 
properties and assessing impacts of activities. 
The SHPO may agree or disagree with the 
responsible agency's assessment of the 
eligibility of its cultural resources. Ultimately, 
the determination of eligibility of any cultural 
resource is made by the keeper of the National 
Register, DOl (36 CFR 63.2). 

To determine the scope of the SWEIS cultural 
resources evaluation, DOE first met with the 
New Mexico SHPO. The meeting resulted in a 
decision that the SWEIS does not, in and of 
itself, constitute an undertaking; therefore, 
compliance with Section 106 of the NHPA (16 
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U.S.C. §470) is not required (PC 1996). 
However, individual actions covered by the 
SWEIS might be undertakings requiring Section 
1 06 compliance . 

Through development of the LANL SWEIS, the 
DOE evaluated the potential impacts of 
proposed actions on cultural resources in order 
to mitigate impacts, if required, and to ensure 
compliance with all applicable federal and state 
requirements. 

Of interest in this process are actions that might 
adversely affect or diminish the integrity of the 
location, design, setting, materials, 
workmanship, feeling, or association of a TCP. 
Adverse effects evaluated for the SWEIS 
include, but are not limited to 

• 

• 

• 

• 

Physical destruction, damage, or alteration 
of all or part of the property. 
Isolation of the property from or alteration 
of the character of the setting when that 
character contributes to the qualification of 
the property for nomination to the NRHP. 
Introduction ofvisual, audible, or 
atmospheric elements that are out of 
character with the property or alter its 
setting. 
Neglect of the property resulting in 
deterioration or destruction (36 CPR 
800.9). 

The scientific community has concerns that 
compliance with federal historic preservation 
law might impede efforts to remain at the 
forefront of international research and 
achievement. In 1989, in response to these 
concerns, Congress directed the ACHP to study 
the designation of scientific research institutions 
as historically significant. Concerns were raised 
by. a?encies faced with altering or renovating 
ex1stmg or abandoned research facilities that 
were considered eligible for the NRHP by the 
ACHP. The resulting document, titled 
"Balancing Historic Preservation Needs with 
the Operations ofHighly Technical or Scientific 



Facilities," discusses the needs of research 
institutions to upgrade their facilities and the 
responsibilities of preservation agencies to 
implement the requirements of federal historic 
preservation regulations (ACHP 1991). The 
following are among the recommendations 
outlined in the 1991 report: 

• Future authorizations for major scientific 
and technological programs should include 
public education components focusing, in 
part, on the communication ofthe relevant 
history of science. 
Decisions about projects that may affect 
historic properties need to be made with as 
complete an understanding as possible of 
those effects. However, considerations of 
preservation options should be kept distinct 
from the peer review process of awarding 
research grants and the determination of 
research priorities central to the scientific 
research process. 

• The ACHP and affected federal agencies 
should jointly subscribe to a statement of 
policy that acknowledges the sensitive 
relationship between scientific research and 
the evolving history of science and its 
physical manifestations. 

• Federal agencies should determine how 
they might better coordinate historic 
preservation programs and planning among 
facilities managers, public affairs officers, 
archivists, historians, external affairs 
officers, and other staff. The ACHP should 
recommend measures to these agencies to 
improve the effectiveness, coordination, 
and consistency of procedures with the 
purposes ofthe NHPA (16 U.S.C. 470 
§202[a][6]). 

• Future scientific achievement, as well as 
adequately serving the public interest, 
depends on an understanding of past 
scientific successes and failures. Federal 
agencies, in cooperation with other 
concerned parties, should explore 
innovative ways for minimizing and 
meeting the costs of historic preservation 
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that may be associated with the operations 
and management of historic facilities. 

• The ACHP, in cooperation with the 
Smithsonian Institution, the NPS, and 
federal agencies, should establish a 
consensus about what kinds of scientific 
facilities and objects should be physically 
preserved for the future. This should 
include deciding how the historic value of 
facilities and objects can be determined and 
which facilities and objects can be 
"preserved" through documentation. The 
ACHP suggests that the documentation 
option would be best suited to historic 
facilities that are still active. 

The study concluded that the ACHP regulations 
and the Section 106 review process are flexible 
enough to accommodate the legitimate needs of 
the scientific and engineering community and 
their activities at historic facilities (ACHP 
1991). 

The NPS's National Register Bulletin 22, 
"Guidelines for Evaluating and Nominating 
Properties that Have Achieved Significance 
Within the Last Fifty Years" (NPS 1990), 
emphasizes the importance of carefully 
establishing the cultural context of properties 
and evaluating them based on comparisons with 
other possible properties within the same 
historical context. A justification or rationale of 
exceptional importance should be an explicit 
part of a statement of significance. Such 
properties frequently qualify for nomination to 
the NRHP under more than one of the criteria 
for evaluation for nomination (36 CFR 60.4). 

The NPS's National Register Bulletin 38, 
"Guidelines for Evaluating and Documenting 
Traditional Cultural Properties" (Parker and 
King 1990) indicates that objects, trails, 
pathways, physical features, or resource 
gathering sites that are significant to a living 
community's historically rooted beliefs, 
customs, and practices, may be eligible for 
protection under the NHPA. Within LANL's 
boundaries, TCPs exist that have both a current 
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and a traditional importance to existing 
American Indian and other local communities. 
Although TCPs have been eligible for the 
NRHP since its creation (Parker 1993), it was 
not until National Register Bulletin 38 was 
published that their importance was recognized 
by federal agencies, SHPOs, and other cultural 
resources managers. 

Other pieces of legislation, including the 
AlRFA of 1978 (42 U.S.C. §1996), the 
NAGPRA of 1990 (25 U.S.C. §3001), and 
Executive Order (EO) 13007, deal mostly with 
religious, ceremonial, or burial sites. 

The AIRF A is a joint resolution of Congress 
stating that the policy of the U.S. is to protect 
and preserve the right of American Indians to 
have access to sites, possess and use sacred 
objects, and worship through traditional rights 
and ceremonials. The AIRF A is simply a policy 
statement; no regulations implementing the 
AIRF A have been promulgated. (However, 
within DOE, DOE Order 1230.2, American 
Indian Policy, is the implementing regulatory 
mechanism.) 

The NAGPRA places ownership or control of 
American Indian human remains or funerary 
objects, excavated or discovered on federal or 
tribal lands after the date of the act, in the hands 
of the lineal descendants of the Indian tribe. 
Moreover, the NAGPRA requires agencies and 
museums with collections of American Indian 
human remains or associated funerary objects to 
inventory those remains; identify their 
geographic and cultural affiliations, in 
consultation with tribal governments and 
religious leaders. They then must provide each 
Indian tribe with a copy of the inventory of 
remains associated with that tribe, an inventory 
of remains not clearly associated, and access to 
records, catalogues, and studies. If the cultural 
affiliation is established or demonstrated 
through "geographical, kinship, biological, 
archaeological, anthropological, linguistic, 
folkloric, oral traditional, historical, or other 
relevant information, or expert opinion" 
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(43 CFR 10.7[a][4]), the remams must be 
returned, if requested. The regulations 
implementing the NAGPRA, published in 1995 
(43 CFR 10), provide a systematic process for 
determining the rights oflineal descendants and 
Indian tribes to the remains, and instructions for 
consultation. 

Consultation with lineal descendants and 
affiliated tribes is required at several stages of 
NAGPRA compliance. Intentional 
archaeological excavations of human remains, 
funerary objects, sacred objects, or objects of 
cultural patrimony on federal lands are 
permitted only after consultation with 
appropriate Indian tribes (43 CFR 10.3). 
Consultation must include any tribes that are 
likely to be culturally affiliated with or to have 
occupied the area, or that have a demonstrated 
cultural relationship to the remains 
(43 CFR 10.5). Prior notification of Indian 
tribes who have likely affiliation, have 
aboriginal use of the area, or who are otherwise 
culturally related to the remains is required if an 
activity may result in the excavation of such 
remains (43 CFR 10.3[c]). Inadvertent 
discoveries require notification of "likely to be 
culturally affiliated" Indian tribes within three 
working days and cessation of all disturbance in 
the area. In addition, the person or agency 
responsible for the discovery must protect the 
site from further disturbance. The project may 
resume in 30 days after notification unless a 
plan, such as a memorandum of agreement 
(MOA) is in place. In the event of emergency 
discoveries, consultation should be coordinated 
with the reporting responsibilities of other 
legislation. Additionally, 43 CFR 10.6 
recommends that federal agencies enter into 
comprehensive agreements with Indian tribes, 
addressing all federal agency land management 
activities that could result in the intentional 
excavation or inadvertent discovery of such 
remains, and that they establish a process for 
effectively carrying out the NAGPRA 
requirements. LANL has completed an 
inventory in compliance with the NAGPRA; 



however, to date, the NAGPRA consultations 
have included only the four Accord Pueblos. 

EO 13007 directs agencies to accommodate 
access to and ceremonial use of Indian sacred 
sites on federal lands by Indian religious 
practitioners, and to avoid adversely affecting 
the physical integrity of such sites. A sacred 
site is defined as a "discrete, narrowly 
delineated location of federal land that is 
identified by an Indian tribe, or Indian 
individual determined to be an appropriately 
authoritative representative of an Indian 
religion, as sacred by virtue of its established 
religious significance or for ceremonial use by 
an Indian religion." EO 13007 is applicable to 
some TCPs and adds protection to newly 
established ceremonial sites; however, it does 
not apply to subsistence features, artisan 
gathering sites, and ethnobotanical gathering 
sites. 

Within 1 year of the effective date ofEO 13007, 
the head of each agency was directed to report 
the following to the President: 

• Changes necessary to accommodate access 
to Indian sacred sites. 

• Changes necessary to avoid adversely 
affecting the physical integrity of sacred 
sites. 

• Procedures implemented or proposed to 
facilitate consultation with appropriate 
Indian tribes and religious leaders and 
resolution of disputes. 

A draft report for compliance with EO 13007, 
prepared by DOE in May 1997, states that DOE 
will accommodate access to sites by working 
directly with tribes to identify their needs for 
access or barriers to access, developing MOAs 
with tribes, and developing and implementing 
cultural resource plans in consultation with 
tribal officials. Changes necessary to avoid 
adversely affecting Indian sacred sites are 
continuing outreach to tribes to expand DOE's 
ability to identify sites, to develop and to 
implement cultural resource plans m 
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consultation with tribes, and to incorporate 
tribal representatives into cultural resource 
planning. Consultation with Indian tribes will 
be facilitated by training DOE personnel, with 
assistance from tribal members; developing 
specific consultation procedures or using 
existing procedures such as those for the 
National Environmental Policy Act (NEP A) 
(42 U.S.C. §4321) and Section 106 
compliance, and seeking to resolve disputes 
with tribes. 

Other legislation explicitly requires inventories 
of significant resources. Section 110 of the 
NHP A requires agencies to inventory 
significant sites under their jurisdiction and to 
develop plans to manage those resources. Also, 
EO 11593, §2(a) (1971) orders agencies to 
"locate, inventory, and nominate to the 
Secretary of the Interior all sites, buildings, and 
objects under their jurisdiction or control that 
appear to qualify for listing in the NRHP." 
Furthermore, it directs agencies to submit to the 
Secretary of the Interior procedures for the 
maintenance and preservation of historic and 
archaeological sites under their control 
(EO 11593, §2[d]). This legislation forms the 
basis for protecting cultural resources. 

E.5 RESEARCH METHODOLOGY 

Anthropologists and historians have developed 
the concept of historical context as a framework 
to facilitate the evaluation of significance. 
Historical context facilitates the evaluation 
process by grouping information about cultural 
resources based on a shared theme, specific time 
period, and geographical area ( 48 Federal 
Register [FR] 44739). Historical context 
provides a flexible and legitimate basis for site
wide planning decisions that may affect cultural 
resources, and is developed by the SHPO to 
provide a basis for evaluating prehistoric and 
historic sites by identifying patterns or research 
problems in the historical and prehistoric 
record. Patterns or research problems include 
(48 FR 44718-44719): 
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• 

• 

• 

• 

The chronological period and geographical 
area of each context. 
A compilation of existing information 
obtained through literature and background 
searches. 
The identification of trends in research and 
cultural values ofthe settlement, 
architecture, and art. 
A definition of property or site types by 
characteristics of each type. 
The identification of gaps in the body of 
information concerning historical context. 

Historical context, then, includes both temporal 
and spatial information as well as artifacts and 
structures. It is ideal for incorporating cultural 
resources into the SWEIS because it 1s 
nonjudgmental; it includes elements of 
significance without implicating sites .or 
localities as significant or insignificant. Wh1le 
the development of context is beyond the scope 
of the SWEIS, the SWEIS research 
methodology used the paradigm outlined above 
to categorize cultural resources. 

Historical contexts are not well defined for New 
Mexico. Researchers in the state generally 
apply a research design published in 1981 by the 
State of New Mexico, Office of Cultural 
Affairs Historic Preservation Division, titled 
"Prehi;toric New Mexico; Background for 
Survey" (Stuart and Gauthier 1981 ). Although 
this research is applicable, it lacks the 
framework to evaluate site significance that is 
intended for contexts. Several Historic Period 
contexts were defined in a manuscript titled 
"New Mexico Historic Contexts" (Pratt and 
Scurlock 1993). Pratt and Scurlock (1993) 
recommended the development of a nuclear 
energy context, extending in time from 1943 to 
the present and including Los Alamos, 
Albuquerque, the Trinity Site, and southeastern 
New Mexico, with associated property types 
(laboratories, reactors, nuclear development and 
testing sites, and waste storage sites). The 
absence of a defined nuclear energy context 
makes classification and evaluation of historic 
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resources at LANL difficult and results in a data 
gap for the SWEIS and for the cultural resources 
management program at LANL. 

E.5.1 Research Methods for 
Acquiring Data on Prehistoric 
Cultural Resources 

Archaeological and cultural data on the eK:isting 
prehistoric cultural resources at LANL were 
acquired from the LANL Cultural Resources 
Management Team; the New Mexico Office of 
Cultural Affairs, Historic Preservation Division; 
the New Mexico State Register of Cultural 
Properties; and the Museum of New Mexico, 
Laboratory of Anthropology, Archaeological 
Records Management Systems (ARMS). A 
review of published records and literature about 
the history and cultures of northern New 
Mexico was also conducted as part of the 
SWEIS. 

Comprehensive data on cultural resources at 
LANL are maintained in paper and electronic 
databases and Geographic Information System 
(GIS) by the LANL Cultural Resource 
Management Team and include both 
compliance information and cultural/ 
archaeological data (PC 1995). The LANL 
Cultural Resources electronic database was 
reviewed. Some sites have been recorded or 
confirmed recently by the LANL Cultural 
Resource Management Team, while others have 
been previously recorded, using methods and 
controls that may be different from present 
standards. Sites are classified in the electronic 
database according to available information on 
location, site type, and eligibility status. They 
are not, however, classified according to age or 
cultural affiliation. Cultural resource data are 
transferred, using site forms, from LANL to the 
New Mexico ARMS database at the Museum of 
New Mexico, Laboratory of Anthropology. A 
lag of approximately 10 years exists in the 
processing and transfer of some data to ARMS, 
resulting in differences in the numbers of sites in 



each electronic database as well as in the types 
of information conveyed in each database. 

Attempts were made to reconcile the two 
electronic databases in order to obtain 
information about the historical context of 
prehistoric resources and the numbers and types 
of cultural components of each site. 
Discrepancies were found between the two 
electronic databases that prevented the inclusion 
of ARMS data in the SWEIS. Therefore, the 
site numbers, locations, and site type data 
provided by the LANL Cultural Resources 
Team form the basis of this study. Prehistoric 
resources were incorporated into a GIS for 
overlay impacts analysis. Methods were 
developed to ensure that sensitive cultural 
resource information was not jeopardized 
during the study. 

E.5.2 Research Methods for 
Acquiring Data on Historic 
Cultural Resources 

Data on Historic Period resources were obtained 
from several sources. Data relating to the 
Spanish Colonial and U.S. Territorial periods 
were obtained from the LANL Cultural 
Resource Management Team database and 
publications. Data about cultural resources 
constructed at LANL during the Nuclear Energy 
Period were obtained from the LANL report, 
Capital Asset Management Process, Fiscal 
Year 1997 (LANL 1995a), the Facility for 
Information Management, Analysis, and 
Display (FlMAD) database (LANL 1996), the 
as-built structure location maps for LANL 
(GITL 1997), the Environmental Restoration 
Program Decommissioning Summary Site Plan 
(LANL 1995b), and the LANL Cultural 
Resource Management Team database and 
publications. The locations of known structures 
dating from the Nuclear Energy Period were 
determined from facility maps and incorporated 
into a GIS for overlay impacts analysis. 
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These data do not include non-building remains 
of those periods and do not fully identify the 
numerous interrelated infrastructure support 
systems and functional systems present at 
LANL. The LANL Cultural Resource 
Management Team has a database of potential 
historic facilities that includes many existing 
and demolished structures (LANL Cultural 
Resource Database). These data have been 
excluded from the list of known resources until 
further documentation can be obtained to link 
them with the historical context of the Nuclear 
Energy Period. 

E.5.3 Research Methods for 
Acquiring Data on 
Traditional Cultural 
Properties 

TCPs were studied, using methods designed to 
identify categories and specific resources, to 
assess potential impacts from LANL operations 
and to provide recommendations to protect 
those resources from adverse effects from future 
LANL activities. The purpose of the study was 
to determine if properties exist within the LANL 
region that continue to hold cultural 
significance to those groups claiming traditional 
use or affiliation with the LANL area. TCP 
identification, evaluation, and documentation 
processes were conducted using the guidelines 
specified in National Register Bulletin 38 
(Parker and King 1990), which addresses 
eligibility to the NRHP. Natural, physical, 
biological, political, ideological, and man-made 
places significant to the local communities for 
ideological, economic, or historic reasons were 
identified in this study. 

The goals of the SWEIS TCP study were to 
identify: 

• Those American Indian, Hispanic, and 
other communities with cultural affiliations 
in the LANL area. 
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• The types of TCPs in the LANL region that 
could be affected by LANL and the kinds of 
LANL activities that could affect them. 

• Potential avenues of mitigation that would 
avoid or minimize impacts to traditional 
properties. 

The primary focus of the TCP study was 
American Indian and Hispanic traditional 
commumt.Ies. However, if TCPs associated 
with other cultures or groups were identified 
during the course of this study, they were also 
acknowledged here. 

The TCP research methods used in this study 
include the following elements: 

• Identify Traditional Communities That 
Maintain Affiliation with or Traditional Use 
of the LANL Area. A 50-mile (SO
kilometer) radius around LANL was used 
to identify communities to establish 
consultations. Other communities 
identified through the literature review 
were then added to the list. 

• Conduct Initial Consultations with 
Potential TCP Communities. This level of 
consultation includes identifying 
appropriate contacts, making telephone 
calls, and setting up meetings with 
communities to introduce the SWEIS and 
inquire about their desire to participate in 
the SWEIS process. 

• Enter into Agreements for TCP Community 
Consultations. Interested traditional 
communities established the methods for 
identifying TCPs of concern to them in the 
LANL area. Most traditional communities 
completed TCP field survey forms and 
provided either written or oral commentary 
on the cultural resource reference materials 
used in preparing sections of the Draft 
SWEIS. Participating traditional 
communities had review and editing rights 
regarding sensitive information prior to 
publication. 
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• Review Ethnographic Literature. 
Ethnographic literature was reviewed to 
understand the range and types of TCPs for 
selected traditional communities that have 
documented affiliations to the study area or 
have expressed a cultural affiliation to the 
affected environment on the basis of TCP 
community histories. The list of American 
Indian cultures covered in the ethnographic 
literature review includes approximately 17 
Pueblo and Athabaskan cultures that have 
vested interests in the protection of 
traditional places in the LANL region. 
These cultures include the following: 

Pueblo ofNambe 
Hispanic Communities 
Pueblo of Taos 

Pueblo de Cochiti 
Pueblo ofPicuris 
Pueblo of Jemez 
Pueblo of San lldefonso 
Pueblo of Sandia 
Jicarilla Apache Tribe 
Pueblo of Santo Domingo 
Pueblo of San Juan 
Pueblo of Zia 
Pueblo of Santa Clara 
Pueblo of Zuni 
Pueblo ofPojoaque 
Hopi Tribe 
Pueblo of Tesuque 
Navajo Nation 

• Conduct the Consultations with 
Communities or Groups Identified. 
Consultations are meetings held within the 
potentially affected community. They 
include community/tribal representatives, 
leaders, elders, and resource specialists 
identified during the research and 
networking efforts outlined above. A field 
survey form was designed to facilitate 
discussions with traditional communities, 
assist in the recording and classification of 
TCPs, record concerns of potential effects 
ofLANL operations, record suggestions for 



mitigation measures, and suggest methods 
to preserve TCPs. The methods used at 
TCP consultations were flexible in order to 
respond to the needs of different 
communities. For example, some 
communities conducted their own 
consultations. A Consultation Recording 
Sheet and a map showing LANL and 
surrounding areas were left with the 
communities. The consultations were 
completed by community members or staff 
and returned to the researchers. 

• Identify and Contact Traditional Hispanic 
Community Leaders. Similar to Pueblo/ 
Tribal consultations, consultations with 
Hispanic weavers, herbalists, lay
brotherhood members, artisans, acequia 
(shared community ditch) commissioners, 
mayordomos/mayordomas, and acequia 
federation offices were conducted to obtain 
information for the TCP study, solicit 
participation, and make possible the 
assessment of impacts. Consultations were 
conducted by letter, follow-up phone calls, 
group consultations, and site visits. 

• Identify and Invite the Participation of 
Regional Traditional Hispanic 
Organizations. Hispanic organizations that 
represent the interests of traditional 
communities, such as artisan guilds, rural 
development organizations, and others were 
contacted and invited to participate in group 
consultations to identify Hispanic TCPs and 
possible impacts ofLANL activities. 

• Conduct Hispanic Community Meetings 
and Interviews. Hispanic TCPs were 
identified through two community 
meetings: one held in Jemez Springs, New 
Mexico, and the other held in Espanola, 
New Mexico. The general format of the 
meetings included a presentation on the 
goals and purpose of the SWEIS and 
definitions and examples ofTCPs, followed 
by responses to questions regarding the 
TCP field survey forms. Records of the 
meetings were transcribed and submitted to 
the communities for review and comment. 
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• Analyze Findings in TCP Field Survey 
Forms. A classification system was 
developed for TCPs, based on the results of 
the literature search and consultations. This 
system was organized by category, 
including shrines, plant gathering areas, 
clay procurement areas for pottery making, 
hunting areas, technology sites (tool
making), and acequias. The analysis 
included synthesizing information from the 
literature review and consultations. 

• Review of TCP Information for the Draft 
SWEIS. Consultations included a 30-day 
period to review the reference materials 
used for preparation of cultural resource 
sections of the Draft SWEIS. This was a 
separate review process that was limited 
strictly to the cultural resource sections. 
Upon receipt of review comments, the draft 
cultural resource sections were edited to 
reflect relevant comments. 

E.5.4 Impacts Analysis Methods 

The goals of the SWEIS cultural resources 
impacts analysis were to assess the general scale 
and intensity of impacts to the cultural resources 
from activity levels in each of the SWEIS 
alternatives. The cultural resource impacts 
analysis is not intended to take the place of 
project-specific NHP A and NEPA reviews, but 
to provide a comparative assessment of the 
impacts to cultural resources to be expected 
from each alternative. 

The following parameters were established for 
impacts analysis: 

All cultural resources were considered in 
the cultural resource impacts analysis 
regardless of eligibility. These resources 
were from three broad categories: 
prehistoric archaeological sites, historic 
resources, and TCPs. 

• The impacts analysis considers general 
categories of cultural resource types (e.g., 
simple and complex pueblos, scientific 
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laboratories, ceremonial sites) rather than 
impacts to individual resources. The types 
of effects and levels of adversity were 
determined for each resource class. 

• Impacts are evaluated in a general manner 
and according to four broad categories that 
reflect the criteria of effect (36 CFR 800.9): 
destruction/alteration; isolation and 
restriction of access; introduction of visual, 
audible, or atmospheric elements out of 
character with the resource; and neglect 
leading to deterioration and vandalism. Not 
all classes of cultural resources will be 
affected by every category of effect. 

• Adverse effects to any resource category 
were evaluated for each of the four SWEIS 
alternatives by means of a data matrix. 
Geographic overlay analysis and detailed 
project descriptions were used to assist in 
identifYing the numbers and types of 
cultural resources that might be affected by 
the alternatives. Results of the consequence 
analysis for air quality, surface and 
groundwater, human health risk, and noise 
and vibration will be used to evaluate 
impacts to human users of TCPs and other 
potential impacts to cultural resources. 

• Data from recent LANL operations were 
used as points of comparison for the 
relative severity of cultural resource 
impacts under each alternative. The degree 
of adverse impacts were qualitatively 
assessed according to the approximate 
number of resources adversely affected, the 
intensity of the impact, and the duration of 
the impact. 

Table E.5.4-1 summarizes the potential for 
effects of various actions on categories of 
prehistoric cultural resources found at LANL. 
Table E.5.4-2 provides the potential for effects 
of various actions on historic resources at 
LANL, while Table E.5.4-3 gives the potential 
for effects of various actions on TCPs. LANL 
operations and projects reflected in the SWEIS 
alternatives were evaluated according to their 
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potential effects on nearby resources, as 
described in these tables. 

E.6 EXISTING CONDITIONS FOR 

CULTURAL RESOURCES AT 

LANL 

The following subsections contain discussions 
of LANL' s cultural resource management and 
the existing prehistoric, historic, and traditional 
cultural resources within the boundaries defined 
in the SWEIS or within the areas of potential 
impact. All data on existing conditions within 
LANL boundaries, including policy, procedural 
issues, and existing resources, were obtained for 
1995 conditions. It is assumed that both policies 
and known resources are constantly changing 
within a facility as large as LANL. One area of 
cultural resource management, in particular, has 
been undergoing rapid change at LANL: the 
development of new contacts among LANL and 
the vanous American Indian tribal 
governments. 

E.6.1 Cultural Resource 
Management at LANL 

Issues regarding cultural resources at LANL are 
handled by the LANL Cultural Resources 
Management Team (CRMT) of the 
Environmental Assessments and Resource 
Evaluations Group of the Environment, Safety, 
and Health Division at LANL. 

In a memorandum from the Director of the 
Environmental Guidance Division, DOE 
Headquarters, dated February 23, 1990, DOE 
was directed to ensure that management of 
cultural resources at all DOE facilities is in 
compliance with all cultural resource executive 
orders, laws, and regulations. The memo further 
stipulates that DOE programs must budget 
sufficient funds to support cultural resource 
compliance actions and programs. The CRMT 
follows the LANL compliance procedure 
outlined in the LANL Cultural Resource 
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TABLE E.5.4-l.-Potential Impacts of Actions on Prehistoric Resource Types 

ERODED 
CAVATE lRAILS/STEPS/ 

PUEBLO 
PUEBLOS/ 

PUEBLOS/ROCK ROCK RINGS OR 
ACTION1YPE 

STRUCTURES 
RUBBLE/ 

ART/SHELTERS STONE 
ARTIFACT 

AND OVERHANGS ARRANGEMENTS 
SCATTER 

New Construction Destruction/alteration Destruction/alteration Destruction/ alteration Destruction/ alteration 
(direct) Removal of or Removal of or Removal of or Removal of or 

damage to sites damage to sites damage to sites damage to sites 

Increased Vibrations Destruction/alteration None Destruction/alteration Destruction/alteration 
(from traffic, Damage to sites Removal of or Removal of or 
explosive testing, etc. damage to sites damage to sites 

Increased Erosion or Destruction/ alteration Destruction/ alteration Destruction/alteration Destruction/alteration 
Siltation Damage to sites Damage to sites Damage to sites Damage to sites 

Shrapnel Scatter from Isolation/restriction of Isolation/restriction of Isolation/restriction of Isolation/restriction of 
Firing Points access access access access 

Inability to access Inability to access Inability to access Inability to access 
sites because of sites because of sites because of sites because of 

hazardous conditions hazardous conditions hazardous conditions hazardous conditions 

Explosives (direct Destruction/ alteration Destruction/alteration Destruction/alteration Destruction/alteration 
hits) Removal of or Removal of or Removal of or Removal of or 

damage to sites damage to sites damage to sites damage to sites 

Radiation Hazards Isolation/restriction of Isolation/restriction of Isolation/restriction of Isolation/restriction of 
(from airborne or access access access access 
waterborne 

Inability to access Inability to access Inability to access Inability to access 
contamination) 

sites because of sites because of sites because of sites because of 
hazardous conditions hazardous conditions hazardous conditions hazardous conditions 

Noise None None None None 

Hazardous Material Isolation/restriction of Isolation/restriction of Isolation/restriction of Isolation/restriction of 
(nonradiological from access access access access 
airborne or 

Inability to access Inability to access Inability to access Inability to access 
waterborne 
contamination) 

sites because of sites because of sites because of sites because of 
hazardous conditions hazardous conditions hazardous conditions hazardous conditions 

Reduced Security Destruction/neglect, Destruction/neglect, Destruction/neglect, Destruction/neglect, 
alteration alteration alteration alteration 

Removal of or Removal of or Removal of or Removal of or 
damage to sites damage to sites damage to sites damage to sites 

Deterioration and Deterioration and Deterioration and Deterioration and 
damage to sites from damage to sites from damage to sites from damage to sites from 

vandalism vandalism vandalism vandalism 

Note: For archaeological sites that are also TCPs, refer to Table E.5.4-3. 
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TABLE E.5.4-2.-Potential Impacts of Actions on Historic Resource Categories 

u.s. NUCLEAR ENERGY PERIOD BUILDINGS, DISTRICTS AND SITES 

TERRITORIAL 
(1943 TO 1989) 

ACTION 'IYPE AND LABORATORIES 
HOMESTEAD ADMINISTRATION STORAGE 

AND 
HOUSING AND 

SITES BUILDINGS AND SERVICE 
PRODUCTION 

OTHER 

New Construction Destruction/ Destruction/ Destruction/ Destruction/ Destruction/ 
(direct or indirect) alteration alteration alteration alteration alteration 

Removal of or Removal of or Removal of or Removal of or Removal of or 
damage to sites damage to sites damage to sites damage to sites damage to sites 

Introduction of Introduction of Introduction of Introduction of Introduction of 
elements out of elements out of elements out of elements out of elements out of 
character with character with character with character with character with 

setting setting setting setting setting 

Increased Noise and Destruction/ Destruction/ Destruction/ Destruction/ Destruction/ 
Vibrations alteration alteration alteration alteration alteration 

Damage to sites Damage to sites Damage to sites Damage to sites Damage to sites 

lncreased Erosion or Destruction/ Destruction/ Destruction/ Destruction/ Destruction/ 
Siltation alteration alteration alteration alteration alteration 

Damage to sites Damage to sites Damage to sites Damage to sites Damage to sites 

Explosives Testing Destruction/ Destruction/ Destruction/ Destruction/ Destruction/ 
(direct hits or alteration alteration alteration alteration alteration 
shrapnel scatter) 

Removal of or Removal of or Removal of or Removal of or Removal of or 
damage to sites damage to sites damage to sites damage to sites damage to sites 

Radiation and Isolation Isolation Isolation Isolation Isolation 
Nonradiological 

Inability to Inability to access Inability to Inability to access Inability to 
Hazards (from 

access sites sites because of access sites sites because of access sites 
airborne or 

because of hazardous because of hazardous because of 
waterborne 

hazardous conditions hazardous conditions hazardous 
contamination) 

conditions conditions conditions 

Decommissioning Destruction/ Destruction/ Destruction/ Destruction/ Destruction/ 
and Demolition alteration alteration alteration alteration alteration 

Removal of or Removal of or Removal of or Removal of or Removal of or 
damage to sites damage to sites damage to sites damage to sites damage to sites 

Refurbishing None Destruction/ Destruction/ Destruction/ Destruction/ 
Buildings; alteration alteration alteration alteration 
Changing Building 

Removal of or Removal of or Removal of or Removal of or 
Function 

damage to damage to damage to damage to 
significant significant significant significant 

components components components components 

Introduction of Introduction of Introduction of Introduction of 
elements out of elements out of elements out of elements out of 
character with character with character with character with 

setting setting setting setting 
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TABLE E.5.4-2.-Potential Impacts of Actions on Historic Resource Categories-Continued 

u.s. NUCLEAR ENERGY PERIOD BUILDINGS, DISTRICTS AND SITES 

TERRITORIAL 
(1943 TO 1989) 

ACTION1YPE AND LABORATORIES 
HOMESTEAD ADMINISTRATION STORAGE 

AND 
HOUSING AND 

SITES BUILDINGS AND SERVICE 
PRODUCTION 

OTHER 

Reduced Security I Neglect Neglect Neglect Neglect Neglect 
Abandonment/Lack 

Deterioration Deterioration and Deterioration Deterioration and Deterioration 
of Use 

and damage to damage to sites from and damage to damage to sites and damage to 
sites from vandalism sites from from vandalism sites from 
vandalism 

Destruction/ 
vandalism 

Destruction/ 
vandalism 

Destruction/ alteration Destruction/ alteration Destruction/ 
alteration 

Removal of or 
alteration 

Removal of or 
alteration 

Removal of or damage to sites Removal of or damage to sites Removal of or 
damage to sites damage to sites damage to sites 
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ACTION TYPE 

New 
Construction 
(direct) 

New 
Construction 
(roads, towers, 
fences, signs or 
buildings that 
would be visible 
from TCPs or 
make TCPs more 
visible) 

Increased 
Vibrations (from 
traffic, explosive 
testing, etc. 

Increased Erosion 
or Siltation (from 
changes in 
run oft) 

Shrapnel from 
Firing Points 
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TABLE E.5.4-3.-Potential Impacts of Actions on 
Traditional Cultural Property Categories 

CEREMONIAL 
ARTISAN 

NATURAL ETHNOBOTANICAL MATERIALS 
AND ARCH. 

FEATURES GATHERING SITES GATHERING 
SITES SITES 

Destruction/ Destruction/ Destruction/ Destruction/ 
alteration alteration alteration alteration 

Removal of or Removal of or Removal of or Removal of or 
damage to sites damage damage to sites damage to sites 

Introduction of Introduction of Introduction of Introduction of 
elements out of elements out of elements out of elements out of 
character with character with character with setting character with 

setting setting Isolation setting 

Isolation Isolation Sites separated from Isolation 

Sites separated View trails and/or linked Sites separated 
from trails and/or interference sites from trails and/or 

linked sites linked sites 

Destruction/ Destruction/ Destruction/alteration Destruction/ 
alteration alteration Damage to sites alteration 

Damage to sites Damage to Introduction of Damage to sites 
sites elements out of Introduction of 

character with setting elements out of 
character with 

setting 

Destruction/ Destruction/ Destruction/alteration Destruction/ 
alteration alteration Damage to sites alteration 

Damage to sites Damage to Damage to sites 
sites 

Destruction/ Destruction/ Destruction/alteration Destruction/ 
alteration alteration Damage to sites alteration 

Removal of or Removal of or Isolation/restriction Damage to sites 
damage to sites damage to sites of access Isolation/ 
Introduction of Introduction of Inability to access restriction of 
elements out of elements out of sites because of access 
character with character with hazardous conditions Inability to access 

setting setting sites because of 
Inability to access Inability to hazardous 

sites because of access sites conditions 
hazardous because of 
conditions hazardous 

conditions 

SUBSISTENCE 
FEATURES 

Destruction/ 
alteration 

Removal or 
damage to sites 

Destruction/ 
alteration 

Disturbance of 
wildlife 

Isolation 

Sites separated 
from trails and/ 
or linked sites 

Destruction/ 
alteration 

Disturbance of 
wildlife 

Destruction/ 
alteration 

Damage to sites 

Destruction/ 
alteration 

Disturbance of 
wildlife 

Isolation 

Inability to 
access sites 
because of 
hazardous 
conditions 



ACTION TYPE 

Explosives 
(direct hits from 
testing) 

Radiation 
Hazards (from 
airborne or 
waterborne 
contamination) 

Noise 

Hazardous 
Material 
(Nonradiological 
from airborne or 
waterborne 
contamination) 

TABLE E.5.4-3.-Potential Impacts of Actions on 
Traditional Cultural Property Categories-Continued 

CEREMONIAL 
ARTISAN 

NATURAL ETHNOBOTANICAL MATERIALS 
AND ARCH. 

FEATURES GATHERING SITES GATHERING 
SITES 

SITES 

Destruction/ Destruction/ Destruction/ Destruction/ 
alteration alteration alteration alteration 

Removal of or Removal of or Removal of or Removal of or 
damage to sites damage to sites damage to sites damage to sites 

Introduction of Introduction of Isolation/restriction Isolation/ 
physical changes physical of access restriction of 

in setting changes in Inability to access access 

Isolation/ setting sites because of Inability to access 
restriction of Isolation/ hazardous conditions sites because of 

access restriction of hazardous 

Inability to access access conditions 

sites because of Inability to 
hazardous access sites 
conditions because of 

hazardous 
conditions 

Introduction of Introduction of Isolation/restriction Isolation/ 
elements out of elements out of of access restriction of 
character with character with Inability to access access 

setting setting sites because of Inability to access 
Isolation/ Isolation/ hazardous conditions sites because of 

restriction of restriction of hazardous 
access access conditions 

Inability to access Inability to 
sites because of access sites 

hazardous because of 
conditions hazardous 

conditions 

Introduction of Introduction of Introduction of Introduction of 
elements out of elements out of elements out of elements out of 
character with character with character with setting character with 

setting setting setting 

Introduction of Introduction of Destruction/alteration Destruction/ 
elements out of elements out of Removal or damage alteration 
character with character with to sites Removal or 

setting setting 
Isolation/restriction damage to sites 

Isolation/ Isolation/ of access Isolation/ 
restriction of restriction of restriction of Inability to access 

access access 
sites because of access 

Inability to access Inability to contamination Inability to access 
sites because of access sites sites because of 
contamination because of contamination 

contamination 

Cultural Resources 

SUBSISTENCE 
FEATURES 

Destruction/ 
alteration 

Disturbance to 
wildlife 

Isolation/ 
restriction of 

access 

Inability to 
access sites 
because of 
hazardous 
conditions 

Isolation/ 
restriction of 

access 

Inability to 
access sites 
because of 
hazardous 
conditions 

Destruction/ 
alteration 

Disturbance to 
wildlife 

Destruction/ 
alteration 

Removal or 
damage to sites 

Isolation/ 
restriction of 

access 

Inability to 
access sites 
because of 

contamination 
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ACTION TYPE 

Increased 
Security 
Restrictions 

Changed Water 
Quality in 
Natural Springs/ 
Streams 

Hydrologic 
Changes 

Changes in 
Maintenance 

Reduced Security 

Transfer of 
Ownership (to 
ownership 
outside SHPO 
review) 
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TABLE E.5.4-3.-Potential Impacts of Actions on 
Traditional Cultural Property Categories-Continued 

CEREMONIAL 
ARTISAN 

NATURAL ETHNOBOTANICAL MATERIALS 
AND ARCH. 

FEATURES GATHERING SITES GATHERING 
SITES 

SITES 

Isolation/ Isolation/ Isolation/restriction Isolation/ 
restriction of restriction of of access restriction of 

access access Inability to access access 

Inability to access Inability to sites Inability to access 
sites access sites sites 

Destruction/ Destruction/ Destruction/alteration Destruction/ 
alteration alteration Removal of or alteration 

Removal of or Removal of or damage to sites Removal of or 
damage to sites damage to sites Introduction of damage to sites 

Introduction of Introduction of elements out of Introduction of 
elements out of elements out of character with setting elements out of 
character with character with Isolation/restriction character with 

setting setting of access setting 

Isolation/ Isolation/ Inability to access Isolation/ 
restriction of restriction of sites restriction of 

access access access 

Inability to access Inability to Inability to access 
sites access sites sites 

Destruction/ Destruction/ Destruction/ Destruction/ 
alteration alteration alteration alteration 

Removal of or Removal of or Removal of or Removal of or 
damage to sites damage to sites damage to sites damage to sites 

Destruction/ Destruction/ Destruction/alteration Destruction/ 
alteration alteration Erosion of natural alteration 

Erosion of Erosion of features Erosion of natural 
archeological natural features features 

sites 

Destruction/ Destruction/ Destruction/ Destruction/ 
alteration alteration alteration alteration 

Removal of or Vandalism and Increased visitation Increased use and 
damage to sites damage from and damage from damage from lack 
from vandalism lack of lack of protection of protection 

protection 

Destruction/ Destruction/ Destruction/ Destruction/ 
alteration alteration alteration alteration 

Removal of or Removal of or Removal of or Removal of or 
damage to sites damage to sites damage to sites damage to sites 

Neglect Neglect Neglect Neglect 

Damage from Damage from Damage from Damage from 
vandalism, loss vandalism, loss vandalism, loss of vandalism, loss 

of protected of protected protected status of protected 
status status status 

SUBSISTENCE 
FEATURES 

Isolation/ 
restriction of 

access 

Inability to 
access sites 

Destruction/ 
alteration 

Removal of or 
damage to sites 

Introduction of 
elements out of 
character with 

setting 

Isolation/ 
restriction of 

access 

Inability to 
access sites 

Destruction/ 
alteration 

Removal of or 
damage to sites 

Destruction/ 
alteration 

Erosion of 
natural features 

Destruction/ 
alteration 

Loss of wildlife 
from increased 

hunting or 
visitation 

Destruction/ 
alteration 

Removal of or 
damage to sites 

Neglect 

Damage from 
vandalism, loss 

of protected 
status 



ACTION TYPE 

New Fencing 

TABLE E.5.4-3.-Potential Impacts of Actions on 
Traditional Cultural Property Categories-Continued 

CEREMONIAL 
ARTISAN 

NATURAL ETHNOBOTANICAL MATERIALS 
AND ARCH. 

FEATURES GATHERING SITES GATHERING 
SITES 

SITES 

Isolation/ Isolation/ Isolation/restriction Isolation/ 
restriction of restriction of of access restriction of 

access access Inability to access access 

Inability to access Inability to sites Inability to access 
sites access sites Introduction of sites 

Introduction of Introduction of elements out of Introduction of 
elements out of elements out of character with setting elements out of 
character with character with character with 

setting setting setting 
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SUBSISTENCE 
FEATURES 

Isolation/ 
restriction of 

access 

Inability to 
access sites 

Introduction of 
elements out of 
character with 

setting 
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Overview and Data Inventory 1995. The 
procedure was designed to keep LANL in 
compliance with the NHP A of 1966, as 
amended (16 U.S. C. §470); the Archaeological 
Resource Protection Act (ARPA) of 1979; 
AIRFA of 1978 (42 U.S.C. §1996); Executive 
Order 13007, Section 2(b); NAGPRA of 1990 
(25 U.S.C. §3001); NEPA (42 U.S.C. §4321); 
and DOE's American Indian Policy (DOE 
Order 1230.2). 

According to the LANL compliance procedure, 
the CRMT follows a step-by-step process to 
evaluate LANL actions for cultural resource 
compliance. 

• The CRMT reviews all proposed LANL 
actions to determine if they are 
undertakings as defined in 36 CFR Part 
800. According to the LANL compliance 
procedure, "Undertakings are activities that 
have the potential to affect a cultural 
resource and are typically activities outside 
buildings that disturb the ground" (LANL 
1995c). 

• Once an action is determined to be an 
undertaking, the CRMT conducts surveys 
of the affected area to determine if eligible 
cultural resources are likely to be affected 
by the proposed action. Cultural resource 
surveys are LANL controlled-release 
documents that are sent to the SHPO for 
concurrence with findings and for making 
determinations of eligibility. The surveys 
are also sent to the governors of the four 
Accord tribes (San Ildefonso, Santa Clara, 
Jemez, and Cochiti) for comment and 
identification of TCPs in the affected area. 
If both the DOE and the SHPO agree that a 
particular undertaking will have an adverse 
affect on eligible cultural resources, the 
CRMT develops a mitigation plan, 
specifying how the adverse effect will be 
mitigated. The mitigation plan is reviewed 
and approved by the SHPO and the 
National Advisory Council on Historic 
Preservation. According to the LANL 
compliance procedure, input from the 
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public and interested American Indian 
groups is also solicited. 

• Implementation of the mitigation plan may 
involve excavation of prehistoric sites if 
they are eligible for the NRHP under 
Criterion D alone. Data are analyzed by the 
CRMT as specified by the mitigation plan, 
and all recovered artifacts are curated at the 
Museum ofNew Mexico in Santa Fe, New 
Mexico. 

In addition to the steps outlined above, 
measures are taken by the CRMT to provide 
American Indian tribes with access to 
information and input to the process of cultural 
resource management. Monthly meetings are 
held among DOE, the CRMT, LANL' s legal 
counsel, LANL' s Government Relations Office, 
and representatives of the four Accord tribes: 
San lldefonso, Santa Clara, Jemez, and Cochiti. 
At these meetings, tribal representatives are 
advised of projects that may have impacts to 
cultural resources. According to the LANL 
compliance procedure, " ... their input is invited 
on all phases of cultural resource survey, report 
preparation, determination of effects to cultural 
resources, and design of mitigation measures" 
(LANL 1995c ). Any other tribes that identify 
themselves to LANL as having cultural 
affiliation with the region may also take part in 
these meetings or may be notified of LANL 
actions and included in consultations (Oakes 
1997). 

For purposes of compliance with NAGPRA, 
since 1995 the CRMT policy has been to contact 
local pueblo groups believed to be culturally 
affiliated with prehistoric sites at LANL, 
whenever human remains are uncovered. These 
pueblo groups would be asked for direction in 
the treatment and disposition of human remains. 

The CRMT maintains a cultural resource 
administrative paper database and an electronic 
database and GIS of archaeological survey data. 
Administrative and compliance data are 
maintained on paper and electronically. These 
data include project review information, 



cultural resource survey data, and data on any 
subsequent reports. Archaeological data files 
include location data, site type, age, cultural 
affiliation, survey information TA numbers 

' ' eligibility information, and any associated 
report numbers. As of 1995, the electronic 
prehistoric database did not contain data on the 
age or cultural affiliation of archaeological 
resources at LANL; however, these data could 
be found in the CRMT' s paper database. 

A separate electronic database has been 
maintained for historic resources at LANL from 
the Nuclear Energy Period (post-1942). This 
database is organized by LANL facility number 
and includes information about building or 
structure type, location, construction date, and 
current status or use. Some data have been 
added in 1995 from surveys that were conducted 
prior to demolition of a number of structures 
from this period. Comprehensive surveys have 
not been conducted to identify Nuclear Energy 
Period resources, including those from the 
World War II!Early Nuclear Weapons 
Development Period at LANL. 

An archaeological site number is assigned to 
each new archaeological site that is encountered 
at LANL and a site form is filled out for most 

' but not all sites (LANL 1995c). Data included 
on the site forms have changed over the years, 
producing inconsistencies in the database. 
Beginning in 1995, the state's standard site form 
(used in the New Mexico Cultural Resource 
Information System) has been used by the 
CRMT. Prior to 1978, data on the site type and 
the age of the site were not consistently included 
on site forms used at LANL (PC 1995 and 
LANL 1995c). Site forms should be submitted 
to the SHPO for inclusion in the state database 
and the New Mexico Historic Preservation 
Division's ARMS. Some submittals to the 
SHPO are several years behind (PC 1995). 

As a result of differences in information 
recorded on site forms at LANL and delays in 
the submittal of site forms to the SHPO 

' 
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discrepancies exist between the state site 
records and LANL records. 

E.6.2 Prehistoric Resources Within 
LANL Boundaries 

A total of 1,302 prehistoric archaeological sites 
(sites with unique Laboratory of Anthropology 
numbers) have been identified within or very 
near LANL boundaries during archaeological 
investigations (LANL 1995c). The areas being 
considered in the SWEIS contain 1 295 sites 
according to GIS overlay anal;sis. A 
breakdown of archaeological site types is 
provided in Table E.6.2-1. The site types have 
been grouped in this table according to the 
manner in which they respond to various 
impacts, such as vibration erosion corrosion 

' ' ' or explosions. 

Eligibility assessments have been made on 
1,192 prehistoric sites, with 770 sites found to 
be eligible for inclusion in the NRHP. There are 
322 sites that are potentially eligible, and only 
100 sites have been determined ineligible for 
nomination to the NRHP. The remaining 103 

TABLE E.6.2-1.-Prehistoric Cultural 
Resource Sites Within LANL Boundaries 

SITE TYPE 
NUMBER OF 

SITES 

Simple Pueblos 665 

Complex Pueblos 62 

Rock Shelters, Cavate (small 213 
caves) Pueblos 

Rock Art 40 

Water Control Features, Game 56 
Traps 

Trails, Steps 20 

Highly Eroded Pueblos, Rubble 29 

Artifact Scatter, Stone Chips 210 
(lithic scatter), Rock Rings 

TOTAL 1,295 

Source: LANL 1995c 
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sites have not been assessed for eligibility, but 
are assumed to be potentially eligible by the 
LANL CRMT until further assessment is 
completed (PC 1995). 

Archaeological survey work has been extensive 
at LANL. Several hundred small, project
related archaeological surveys have been 
conducted since the implementation of the 
NHPA at LANL in the early 1970's 
(LANL 1995c). Only 25 percent of LANL 
remains completely unsurveyed (LANL 1995c). 
Many LANL areas have been surveyed for 
archaeological resources at 100 percent 
coverage; others have been surveyed with only 
60 percent coverage. 

E.6.3 Historic Cultural Resources 
Within LANL Boundaries 

A total of 2,319 cultural resources date from the 
Historic Period. There are 87 known cultural 
resources within LANL boundaries that date 
from the Early U.S. Territorial/Statehood 
Period, as shown in Table E.6.3-1. Most of 
these cultural resources have been recorded and 
their eligibility has been established in some 
cases. Of the 87 homestead resources, 22 are 
eligible for the NRHP. One site is also listed on 
the State Register of Cultural Properties. Three 
of these sites have been excavated (LANL 
1995c). 

Most cultural resources attributed to the 
Historic Period date from the Nuclear Energy 
Period, beginning with World War II and 
continuing through the end of the Cold War in 
1989. However, no systematic survey has been 
conducted of the Historic Period cultural 
resources within LANL boundaries, nor have 
these resources been uniformly evaluated for 
eligibility for nomination to the NRHP. 

Historic data about resources constructed at 
LANL during the World War II and the Cold 
War Periods have been obtained for purposes of 
the SWEIS from the LANL report, Capital 
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Asset Management Process, Fiscal Year 1997 
(LANL 1995a). These data do not include non
building remains of those periods, and the 
numerous interrelated infrastructure support 
systems and functional systems present at 
LANL are not fully identified (LANL 1995c). 
The LANL Cultural Resources Database of 
potential historic facilities includes many 
existing and demolished structures. 

A search of available data indicates that about 
2,232 buildings, structures, or trailers that date 
from the Nuclear Energy Period existed at 
LANL in 1995. Analysis of the data shows that 
about 515 resources date from 1943 through 
1956, and 1,717 date from 1957 through 1989. 
These numbers are approximate because 
nonbuilding resources have not been identified 
and demolition actions are ongoing. 

E.6.4 Traditional Cultural 
Properties in the LANL 
Region 

Within LANL' s limited access boundaries, 
there are ancestral villages, shrines, 
petroglyphs, sacred springs, trails, and 
traditional use areas that could be identified by 
Pueblo and Athabascan communities as TCPs. 
The LANL CRMT has a program in place to 
manage on-site cultural resources for 
compliance with NAGPRA and AIRF A (LANL 
1995c). The Pueblos of San lldefonso and Santa 
Clara are considered to be most directly 
affiliated with archaeological sites at LANL 
(PC 1995 and Oakes 1997). When there is an 
undertaking, LANL arranges site visits by tribal 
representatives of the four Accord Pueblos to 
solicit their concerns and to comply with 
applicable requirements and agreements. 
However, this notification has been limited to 
Section 106 and NAGPRA compliance. Until 
recently, there has never been a systematic study 
of the TCPs at LANL that would identify other 
commumttes with potential concerns. 
Furthermore, TCPs that are natural features, 
resource gathering places, or hunting areas, 
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TABLE E.6.3-1.-Historic Sites Identified by the SWEIS 

NUMBER 
IDS TO RIC 

DATES 
CHARACTERISTIC OF KNOWN NATIONAL REGISTER OF 

PERIOD CULTURAL EVIDENCE ARTIFACTS IDSTORIC PLACES ELIGffiiLITY 
OR SITES 

Spanish Colonial A.D. • Wagons 0 
1600 to • Iron hardware 

1849 • Horse equipment 

• Pueblo V artifacts 

Early U.S. A.D. • European and Hispanic 87 Twenty-two sites are eligible for the 
Territorial/ 1850 to homesteads NRHP. 
Statehood 1942 • Commercial ranching One site is also listed on the State 

concerns/guest ranches: Register of Cultural Properties. a 

Pond cabin, Anchor Ranch, 
and the Los Alamos Ranch 
School 

Nuclear Energy A.D. 
1943 to 
present 

a. World War III A.D. • Original Los Alamos 
Early Nuclear 1943 townsite 
Weapon through • World War II Manhattan 
Development 1948 Project facilities where the 
Period design and manufacture of 

the "Trinity Site: bomb; 
Hiroshima bomb, "Little 
Boy;" and Nagasaki bomb, 
"Fat Man" occurred 

• LANL sites where all U.S. Seventy-seven sites are eligible for the 

Nuclear Weapons were made 515 NRHP (1943-1956). One is also listed 

from 1946 to 1950 (1943 to 1956) on the State Register of Cultural 

• Common artifacts consist of 
Properties.a 

buildings, security fences 
and stations, barricades, 
roads, reinforced protective 
structures 

b. Early Cold A.D. Pronounced expansion of 
War Period 1949 facilities 

through 
1956 

c. Late Cold A.D. Continued expansion of 1,717 These LANL buildings have not been 
War Period 1957 facilities assessed for NRHP eligibility. 

through 
1989 

Total Number of Sites 2,319 

Sources: LANL 1995-1996, LANL 1995b, LANL 1995c, McGehee 1995, and NMHPD 1995. 
a The Ashley Pond cabin is listed twice because its occupation and use spans two historic periods. 
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have neither been identified nor considered in 
the evaluation of effects from LANL 
undertakings. 

According to the LANL compliance procedure, 
American Indian tribes may request permission 
for visits to sacred sites within LANL 
boundaries for ceremonies (Oakes 1997). 
However, the procedure takes time, and no 
instances were found to indicate that tribes 
access ceremonial or other traditional sites by 
this means. 

American Indian TCPs, located on lands outside 
LANL boundaries, such as tribal lands, state 
lands, federally managed lands, and private 
lands, may be potentially affected by LANL 
acttvtttes. Other federal agencies with land 
holdings in the area that may have TCPs 
include: 

• U.S. Forest Service, Santa Fe and Carson 
National F crests 

• NPS, BNM 
• DOl, Bureau efLand Management, Taos 

Resource Area 

Consultations were held with 19 American 
Indian tribes and two Hispanic communities as 
part of the SWEIS TCP study. Several contacts 
were made with 23 American Indian tribes; 
however, four did not participate in the 
consultations. Of the contacted communities, 
only the Pueblo of Santa Ana did not wish to 
participate at this time. The Pueblo of San 
Felipe showed interest during repeated 

telephone contacts and presentations; however, 
they did not elect to hold consultations during 
the SWEIS TCP study. All of the consulting 
groups indicated that they had at least some 
TCPs present on or near LANL, as summarized 
in Table E.6.4-l. These resources are present 
throughout LANL and adjacent lands, including 
the neighboring BNM, reservation lands, Santa 
Fe National Forest and U.S. Forest Service land. 

The following subsections outline the results of 
consultations with American Indian and 
Hispanic communities. These subsections 
comprise statements made during the 
consultations, classified by the following 
categories: ceremonial and archaeological sites, 
natural features, ethnobotanical gathering sites, 
artisan material gathering sites, and subsistence 
features. 

E.6.4.1 Ceremonial Sites 

• Pueblo of Acoma-Pueblo of Acoma 
officials do not claim cultural affiliation to 
sites in the LANL area except in a general 
sense as Pueblo people. They do, however, 
have concerns about the treatment of 
human remains that may exist in the LANL 
area. In addition, all archaeological sites in 
the area are considered sacred to all Pueblo 
people. 

• Pueblo of Cochiti-Tribal representatives 
stated that LANL is part of their ancestral 
domain. 

• Pueblo of Jemez-Although LANL is on 
the periphery ofthe ancestral Jemez 

TABLE E.6.4-1.-Traditional Cultural Properties Identified by Consulting Communities 
on or near LANL Property 

CEREMONIAL AND 
NATURAL 

ETHNO- ARTISAN 
SUBSISTENCE 

ARCHAEOLOGICAL 
FEATURES 

BOTANICAL MATERIAL 
FEATURES SITES SITES SITES 

Number of 15 14 10 7 8 
Consultations Indicating 
the Presence of I CPs on 
ornearLANL 
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domain, since the days of prehistory, the 
Jemez people have continued to make 
pilgrimages to sacred sites in the vicinity of 
Los Alamos. The Jemez people have 
shrines in the Los Alamos area, but not in 
the LANL compound. 

• Pueblo of Laguna-Representatives from 
the Pueblo of Laguna indicated that the 
LANL area is part of Laguna's traditional 
use area and BNM is an important area to 
the tribe. 

• Mescalero Apache Tribe-Tribal 
representatives stated that at least three 
ceremonial feast areas are located in the 
LANL area. 

• Navajo Nation-Navajo tribal records 
document that the LANL area is a very old 
traditional use area with at least 20 
ceremonial/archaeological sites in the area. 

• Pueblo of Picuris-Representatives from 
the Pueblo ofPicuris stated that their people 
have cultural affiliation with archaeological 
sites near and at LANL. 

• Pueblo of Pojoaque-A representative 
from the Pueblo of Pojoaque stated that the 
Pueblo has traditional sites in the LANL 
area. Tribal members mostly travel to the 
east to hold ceremonies but go in all 
directions for prayers; e.g., towards Santa 
Fe and White Rock. Many tribal members 
long ago went to the Los Alamos area, 
traveling through San Ildefonso and Garcia 
Canyon to White Rock. Oral stories often 
pertain to J acona Peak and the BNM area. 
A traditional trail traverses what is now 
LANL, but it is no longer used due to 
denied access. 
Pueblo of Sandia-Tribal officials from the 
Pueblo of Sandia said that archaeological 
sites in the LANL area are important. 
Sandia is concerned over the treatment of 
human remains. "They should be left 
alone," according to tribal representatives. 

• Pueblo of San Ildefonso--The Pueblo of 
San Ildefonso recognizes the Los Alamos 
area as its ancestral domain. San Ildefonso 
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claims to have over 1,500 TCPs within 
LANL boundaries. 

• Pueblo of Santo Domingo--Officials from 
the Pueblo of Santo Domingo said tribal 
members use springs in the high country for 
ceremonial purposes, and they are 
concerned about pollution at these springs. 

• Pueblo of Taos-Tribal representatives 
stated that tribal members travel to areas 
near LANL for ceremonial functions; and 
that, although they no longer conduct 
traditional activities in the immediate area 
ofLANL, it is still considered to be sacred 
to them. 

• Pueblo ofZia-Traditional routes to 
buffalo hunting areas in Colorado traverse 
LANL, along the Cuba Road and up the Rio 
Grande. Another route goes along the base 
of the Pajarito Plateau, east ofLANL. 
These routes contain many shrines and 
many of these shrines are recounted in oral 
stories. There are also many archaeological 
sites, shrines, and springs in the LANL area 
that are important to the Zia people. 

• Pueblo of Zuni-Representatives from the 
Pueblo of Zuni stated that they are 
concerned about the archaeological sites in 
the region; e.g, the Stone Lions at BNM. 
Prehistoric pottery affiliated with the Zuni 
people has been found at LANL. 

• Hispanic Communities-Hispanic 
communities identified several ceremonial 
sites, such as traditional pilgrimage route 
that leads from the Jemez Springs area, 
through LANL, and along the highway to 
the Santuario de Chimayo. Another 
pilgrimage route exists between Wagon 
Mound and the Santuario de Chimayo. 
Pilgrimages are conducted on foot both at 
Christmas and during Lenten week. A third 
pilgrimage or procession area exists along 
Highway 84 near Abiquiu. Many 
pilgrimage trails converge on the Santuario 
de Chimayo in the Nambe area. Some 
representatives mentioned that privatization 
of some land had limited access to 
pilgrimage trails and sacred sites. 
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Descansos, crosses or stone markers along 
pilgrimage routes are used as sites to 
remember the dead. Ceremonies are also 
conducted along the acequias in some 
villages to protect the water and ensure 
good crops, according to Hispanic 
consultants. 

E.6.4.2 Natural Features 

• Pueblo of Acoma-Officials from the 
Pueblo of Acoma stated that the LANL area 
is sacred. 

• Hopi Tribe-Hopi tribal representatives 
stated they hold the Jemez Mountains as 
traditionally significant, and Hopi Kachinas 
go to their home in these mountains. 

• Jicarilla Apache Tribe-The Jemez 
Mountains were identified by the Jicarilla 
Apache Tribe as culturally significant. 
They have traditionally bathed in hot 
springs in various locations, including the 
Jemez area and Pagosa Springs. 

• Mescalero Apache Tribe-The Mescalero 
Apache tribal officials indicated that Los 
Alamos Mountain is of traditional 
importance. 

• Navajo Nation-Tribal documents of the 
Navajo Nation identify 19 natural features 
in the LANL area. The Jemez Mountains 
are significant and Pajarito Mountain and 
Pajarito Springs are considered sacred. 
Pajarito Mountain is tied to the Navajo 
creation story. 

• Pueblo of Picuris-Tribal members of the 
Pueblo of Picuris have traditionally used 
the hot springs at Jemez. 

• Pueblo of Pojoaque-Oral stories from the 
Pueblo of Pojoaque pertain to Jacoma Peak 
andBNM. 

• Pueblo of Sandia-Springs in and around 
LANL are important to members of Sandia 
Pueblo. They consider all springs as 
shrines, sacred places for prayer. 

• Pueblo of San Juan-Representatives from 
the Pueblo of San Juan stated that among 

E-44 

the significant resources in the LANL area, 
J acona Peak is one of the most important. 

• Pueblo of Santa Clara-Tribal officials 
from the Pueblo of Santa Clara stated that 
the entire Pajarito Plateau is significant not 
only to Santa Clara but to all the Pueblos. 

• Zia Puebl~One of the important features 
to the Zia people is Santa Clara Peak. 

• Pueblo of Zuni-Representatives from the 
Pueblo of Zuni said the LANL area is part 
of their traditional use area and tribal 
members collect water in the vicinity. They 
are concerned about the effects ofLANL 
activities on springs. 

• Hispanic Communities-Natural features 
were not mentioned as important Hispanic 
TCPs in any consultations. 

E.6.4.3 Ethnobotanical Gathering 
Sites 

• Hopi Tribe-Members of the Hopi Tribe 
gather cattails from the LANL area for 
dances. 

• Pueblo of Jemez-The Jemez people have 
traditionally collected and continue to 
collect medicinal plants and other plants in 
the Los Alamos vicinity. 

• Jicarilla Apache Tribe-Members of the 
Jicarilla Apache tribe collect willow, 
sumac, and medicinal plants in the LANL 
area. 

• Mescalero Apache Tribe-Members of the 
Mescalero Apache tribe have plant 
gathering areas near LANL. 

• Pueblo of Nambe-Officials from the 
Pueblo ofNambe stated that the Los 
Alamos area is a Nambe traditional use area 
and the people from the Pueblo gather 
plants in the vicinity. 

• Pueblo of Pojoaque-Pojoaque tribal 
members go towards Santa Fe and White 
Rock for pinyon nut gathering and plant 
gathering. 



• 

• 

• 

• 

The Pueblo of Sandia-Tribal officials 
cannot give specific plant collection 
locations because weather patterns change 
and collection locations change annually 
with weather patterns. They collect wild 
tobacco, prickly pear, yucca root, 
gooseberries, chokecherries, osha, wild 
spinach, bee weed (for paint), wild garlic, 
and juniper roots from the Jemez 
Mountains and around Fenton Lake, as well 
as pinyon nuts and evergreens from the 
Jemez Mountains. 
Pueblo ofZia-Many herbs are collected 
by members of Zia Pueblo in the canyons 
around LANL, such as Pueblo Canyon. 
Pueblo of Zuni-Representatives of the 
Pueblo of Zuni said tribal members collect 
plants in the LANL vicinity. 
Hispanic Communities-Many wild plants 
are gathered for medicine and food by 
traditional Hispanic people in the LANL 
region. The Jemez Mountains were 
mentioned during the consultations as an 
important area for gathering pinyon nuts, 
wild fruit, and herbs. The areas where 
herbs are picked vary according to season 
and year. Some of the medicinal plants that 
are gathered in the LANL region include 
cota, osha, yerba buena, and chimaha. 
Participants mentioned that families and 
groups make outings to the mountains to 
gather plants. Barranca Mesa, north of 
LANL boundaries, and Ojo Caliente were 
identified as important areas to gather wild 
plants. 

E.6.4.4 Artisan Material Gathering 
Sites 

• Pueblo of Jemez-The Jemez people 
collect obsidian and other minerals from the 
area. 

• Jicarilla Apache Tribe-Members of the 
Jicarilla Apache tribe collect clay, pigment, 
and plants for basketry in the LANL area, 
including the Jemez Mountains, the Santa 

• 

• 

• 

• 

• 
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Clara and Taos areas, and the Sangre de 
Cristo Mountains. Micaceous clay is 
collected in numerous places including the 
El Rito area. 
Pueblo of Nambe-Members of the Pueblo 
ofNambe gather minerals in the vicinity. 
Navajo Nation-Navajo tribal records 
document four resource gathering areas in 
the LANL area. 
Pueblo of Picuris-Tribal members of the 
Pueblo of Picuris have collected chert near 
Cochiti, and their ancestors collected 
obsidian in the LANL area . 
Pueblo of Taos-Tribal members collect 
clay and wood from the Santa Clara and 
San Juan areas . 
Pueblo of Zia-Obsidian is collected at 
Obsidian Ridge by tribal members of Zia 
Pueblo . 
Hispanic Communities-Members of the 
Hispanic communities mentioned wood for 
vigas and latillas, wood for carving, and 
plants to dye wool, as materials commonly 
gathered from the areas around LANL. 
Some dye plants such as goldenrod are 
gathered along acequias. Other plants are 
gathered along roadsides (chamisa and 
cota) or in the foothills (Mormon tea). 
Wood for carving Santos is collected in the 
Los Alamos area, including cottonwood 
and aspen from the Santa Fe National 
Forest. Juniper is gathered in bulk by 
families for carving. Santa Clara, El Rito, 
the Tecolote area near La Madera, and 
Dixon were mentioned as areas where clay 
is gathered. Micaceous clay is gathered at 
Petaca. Special crystals called Lagrimas de 
Dios are collected near Dixon by artisans. 
One consultant mentioned that she had 
formerly gathered ephedra and other plants 
to dye her wool along the roads around 
LANL, but had discontinued the practice 
because she believed the plants were 
contaminated. 
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E.6.4.5 Traditional Subsistence 
Features 

• Pueblo of Jemez-The Jemez people 
collect water from ancient springs in the 
area and hunt deer and elk that have 
migrated into the ancestral Jemez domain 
from the LANL area. 

• Jicarilla Apache Tribe-Members of the 
Jicarilla Apache Tribe hunt in the LANL 
area, and some of their livestock graze near 
the southern border of the Jicarilla Apache 
reservation. 

• Pueblo ofNambe-Officials from the 
Pueblo ofNambe stated that the Los 
Alamos area is a Nambe traditional use area 
and the Pueblo has TCPs located within the 
vicinity. Many traditional, ceremonial, and 
culturally used products are gathered within 
the area that they feel may be affected by 
current and future LANL undertakings. 
The Pueblo ofNambe people use the Los 
Alamos area for hunting, fishing, and wood 
gathering. In addition, tribal members 
farm, raise crops, provide feed for 
livestock, and gather plants and minerals in 
the vicinity. 

• 

• 

• 

Navajo Nation-Tribal documents of the 
Navajo Nation identified two trade centers 
in the LANL area. 
Pueblo of Pojoaque-Many tribal members 
from the Pueblo of Pojoaque went to the 
Los Alamos area long ago, traveling 
through San Ildefonso and Garcia Canyon 
to White Rock, and many still hunt in this 
vicinity. 
Pueblo of Sandia-Members ofthe Pueblo 
of Sandia hunt deer and elk in the Jemez 
Mountains and north to the Colorado 
Border. They fish in the Santa Clara and 
Jemez areas, Santa Cruz Lake, and at 
Nambe Falls. 
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• 

• 

• 

Pueblo of Taos-Tribal members use the 
Rio Pueblo and the Rio Grande for 
collection ofwater. 
Pueblo ofZia-Activities that historically 
have taken place in Pueblo Canyon include 
animal collection using deer traps. Tribal 
members consider these deer traps to be 
traditional properties. The area around 
LANL was a prime hunting area. 
Hispanic Communities-Protection of the 
water rights and water quality of the 
acequias are very important to traditional 
Hispanic communities. Rituals are 
performed in the springtime to bless the 
water, along with the annual cleaning ofthe 
acequias. This was mentioned by several 
informants as very important to the 
community. One informant said that this 
was the way her children learned about the 
ways of the people, by working together to 
keep the ditch clean and to allocate the 
water. 

Hunting and fishing were mentioned by 
Hispanic informants as being important 
traditional subsistence activities that bring 
together families. Outings into the mountains to 
hunt also include gathering pinyon nuts and fruit 
or firewood and involve several family 
members. Informants mentioned that their 
families used to hunt in the LANL area, but now 
are prevented by LANL fences and private land. 
People in Jemez Springs said that hunting and 
fishing is important to their local traditions. 
Wild meat is a staple of their diet in many 
families, and teaching one's children to provide 
their own meat and jerky was mentioned as an 
important tradition. A participant described 
hunting for deer in Guaje Canyon and wild 
turkey around Barranca Mesa many years ago, 
but he no longer has access to these areas. 
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APPENDIXF 
TRANSPORTATION RISK ANALYSIS 

F.l INTRODUCTION 

Following in this appendix are more detailed 
descriptions of the transportation risk analysis 
methodology and results that are summarized in 
the main volume of the SWEIS. 

Section F .2 includes a description of the types of 
radioactive material (RAM) packaging required 
by the regulations of the U.S. Department of 
Transportation (DOT), the U.S. Nuclear 
Regulatory Commission (NRC), and DOE, and 
examples of how packaging is used at LANL. 
Containers for hazardous materials (HAZMAT) 
are also described in section F.2. Risk measures 
are described in section F.3. 

The methodology for quantifying the risk 
measures is described in section FA. The 
methodology incorporates truck accident data 
with an emphasis on routes between Interstate 
25 (I-25) and the LANL site; a computer 
program to determine routes, mileages, and 
associated population densities; and other 
computer codes to quantify incident-free 
exposures and accident doses. 

The methodology for determining the numbers 
and types of shipments for the baseline and the 
identified SWEIS alternatives (No Action, 
Expanded Operations, Reduced Operations, and 
Greener) is described in section F.S. 

The risk analysis results are presented in section 
F .6 for the base case and in section F. 7 for the 
Santa Fe relief route case. To aid in 
understanding and interpreting the results, 
specific areas of uncertainty are described in 
section F .8, with emphasis on how the 
uncertainties may affect comparison of SWEIS 
alternatives. 

F.l.l Purpose of the Analysis 

Although in DOT regulations (49 CFR 171.8) 
RAM is a subset of HAZMAT, for this 
transportation analysis they are addressed 
separately. The purpose of the transportation 
risk analysis is to address the human health risks 
arising from the transport of HAZMAT and 
RAM associated with the operation of LANL. 
The human health risks associated with truck 
traffic arise from exposure to the truck exhaust 
and the possibility of an accident that could 
produce injuries or fatalities. These two health 
risks are independent of the truck cargo and 
exist for similar shipments of any commodity. 

The human health risks associated with the 
radioactive or hazardous cargo result from the 
possibility of release of the cargo in an accident. 
In addition, the radioactive cargo produces a 
radiation field external to the packaging even 
for normal conditions. Persons exposed to the 
external field receive a small level of radiation, 
referred to as incident-free exposure. 

These health risks are characterized in terms of 
four risk measures: truck-related emissions, 
which could cause fatalities from latent cancer; 
fatalities and injuries due to collisions with 
heavy trucks; incident-free exposures to 
radiation, which could cause fatalities from 
latent cancer; and accidental releases of the 
radioactive or hazardous cargo, which could 
cause immediate or latent fatalities. These risk 
measures are described in section F.3, and the 
methodology used to quantify them is described 
in section F .4 of this appendix. 

F.1.2 Scope of the Analysis 

The scope of the analysis includes the transport 
of RAM or HAZMAT on public roads within 
the LANL site and off-site shipments of 
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materials by truck or air. Air shipments begin 
and end with a truck shipment. Rail transport is 
not addressed in this analysis, because there is 
no rail service to LANL. The risks to workers 
or to the public from loading or unloading trucks 
prior to or after shipment are considered part of 
normal facility operations and are not addressed 
as part of the transportation analysis (these are 
addressed in the analysis of worker health risks 
due to radiation exposure in sections 5.2.6, 
5.3.6, 5.4.6, and 5.5.6); however, handling 
during shipment is included. Shipments while 
public roads are temporarily closed are also 
included in this analysis. 

The methods and assumptions described in this 
appendix were selected to ensure meaningful 
comparisons among the SWEIS alternatives. A 
number of generic assumptions appropriate to 
the overview nature of the SWEIS were made. 
For example, because a detailed analysis of 
every type of LANL shipment would be 
impractical, shipments representative of classes 
of materials were selected as described in 
section F.5. Three examples of material class 
are bulk solid RAM, liquid RAM, and 
flammable materials. Also, because the 
different packaging used for RAM are too 
numerous to analyze individually to determine 
how severe an accident must be to cause a 
release, all packaging meeting the same 
regulatory criteria are assumed to fail at the 
same accident force magnitude (and hence 
probability). These parameters are described in 
subsection F.4.4. 

In DOT regulations on the transportation of 
RAM, packaging is defined in 49 CFR 173.403 
as: 
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... the assembly of components 
necessary to ensure compliance with 
the packaging requirements of this 
subpart. It may consist of one or more 
receptacles, absorbent materials, 
spacing structures, thermal insulation, 
radiation shielding, and devices for 

cooling or absorbing mechanical 
shock. 

A package is defined as "the packaging together 
with its radioactive contents as presented for 
transport." 

The general rule used in this appendix is that all 
assumptions should be conservative enough to 
ensure that the results do not underestimate the 
level of transportation risk, but not so 
conservative that the risk calculation is 
knowingly orders of magnitude too 
conservative or the differences between 
alternatives are obscured. 

The focus of the transportation accident analysis 
is on bounding accidents; i.e., the most severe, 
reasonably foreseeable accidents (DOE 1994a). 
Transportation accidents that may occur often 
but that do not involve major consequences are 
not addressed. 

F.2 PACKAGING OVERVIEW 

DOT is the lead federal agency for establishing 
and enforcing regulations regarding safe 
transportation of HAZMAT and RAM. 
Procedures to ensure safe packaging for 
HAZMA T and RAM include categorizing the 
material and requiring the use of a packaging or 
container appropriate to the category. In the 
case of RAM, the categorization is by form, 
quantity, and concentration of RAM. The 
premise underlying packaging design for most 
HAZMA T and RAM is that the packages must 
maintain their integrity in the normal 
transportation environment, which includes 
minor accidents. An exception is that highly 
RAM and their packaging must survive severe 
accident conditions without a dangerous release 
of contents. Because packaging represents the 
primary barrier between HAZMAT and RAM 
being transported and exposure of the public 
and the environment, the regulatory approach 
for ensuring safety is to specify standards for the 
packaging of HAZMA T and RAM. These 



packaging requirements are an important 
consideration for the transportation risk 
assessment, and typical packaging used at 
LANL are described in this section. Packaging 
and vehicles used for RAM are described first; 
then chlorine cylinders, propane cargo tanks, 
and explosives packaging are described. 

DOT sets design and performance 
specifications for packaging that will carry up to 
Type A quantities of RAM. Under an 
agreement with DOT, NRC sets the standards 
for packages of Type A and Type B quantities of 
RAM (subsections F.2.3 and F.2.4). DOE 
meets NRC's standards for certain packages and 
follow~ DOT's regulations for shipping and 
packagiilg or provides equivalent protection for 
its shipments. Examples of general RAM 
packages are shown in Figure F .2-1. 

F.2.1 Limited Quantity Packaging 

Limited quantities are very small amounts of 
radioisotopes such as amounts found in smoke 
detectors, lantern mantles, watches, signs, and 
measuring devices. The level of radioactivity 
listed in 49 CFR 173.425 is so low that materials 
containing that level can be shipped without 
special packages, shipping papers, markings, 
and labeling requirements. The materials are 
packaged in accordance with the general design 
requirements of 49 CFR 173 .410. Such 
packages must be designed for ease of handling 
and proper restraint during shipment. They 
must be free of protuberances, easily 
decontaminated, and capable of withstanding 
the effects of vibration during transport. All 
valves, through which the package contents 
could escape, must be protected (60 Federal 
Register [FR] [188] 50297). 

F.2.2 Industrial Packaging 

Industrial packaging (IP) are authorized as 
packaging for low-specific-activity (LSA) 
materials and surface-contaminated objects 
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(SCOs ). LSA materials are naturally occurring 
ores, concentrates, and other materials in which 
the activity is essentially uniformly distributed 
at low levels. In contrast, materials classified as 
SCO are not inherently radioactive; rather, they 
are objects with radioactive contamination on 
their surfaces, also at very low levels of activity. 
At a minimum, each IP must meet the general 
design requirements of 49 CFR 173.410: it 
must be designed for ease of handling and 
proper restraint during shipment; it must be free 
of protuberances, easily decontaminated, and 
capable of withstanding the effects of vibration 
during transport; and valves, through which the 
contents could escape, must be protected. These 
are the only requirements that apply to IP Type 
1 (IP-1) (60 FR [188] 50297). 

IP Type 2 (IP-2) must also survive the Type A 
free drop and stacking tests. Each IP Type 3 
(IP-3) must meet the requirements for IP-1 and 
IP-2 and the following Type A package 
requirements (DOT 1995b): 

• A seal must be incorporated on the outside 
of the packaging. 

• Temperatures must be within a specified 
range. 

• A containment system that is securely 
closed by a positive fastening device must 
be included. 

• Any radiolytic decomposition of materials 
and generation of gas by chemical reaction 
and radiolysis must be taken into account. 

• Radioactive contents must be retained 
under reduced pressure. 

• Each valve (except a pressure-relief device) 
must have an enclosure to retain any 
leakage. 

• Shielding must remain in place to protect 
the packaging components. 

• The failure of any tie-down attachment 
must not impair the ability of the package to 
meet other requirements. 

• No loss or dispersal of the radioactive 
contents or any significant increase in the 
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Type A Package 

Industrial Package 

Type B Package 
8 
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u 
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L---------------------------------~~ 

FIGURE F.2-1.-Examples of Packaging Types. 
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radiation levels at the external surfaces 
must occur when the IP-3 is evaluated 
against Type A packaging tests. 

Solid depleted uranium is packaged in Type 
IP-1 packaging. Water with tritium 
concentrations up to 75.7 curies per gallon (20 
curies per liter) is packaged in Type IP-2 
packaging for exclusive-use shipments and 
Type IP-3 packaging for nonexclusive-use 
shipments. An exclusive-use shipment is one 
that is for the sole use of the consignor or 
consignee. SCOs such as decontamination and 
decommissioning wastes are packaged in Type 
IP-1 if the fixed alpha contamination is up to 
6.45 x w-7 curies per square inch (10-7 curies 
per square centimeter) and Type IP-2 if the 
fixed alpha contamination is up to 1.3 x 1 o-5 

curies per square inch (2 x 1 o-6 curies per square 
centimeter) (60 FR [188] 50297). 

F.2.3 Type A 

Type A packaging are used for RAM with 
specific activities up to limits specified in the 
regulations. Type A packages must contain 
RAM under normal transportation conditions 
and must maintain sufficient shielding to limit 
exposure of handling personnel. Normal 
transportation refers to all transportation 
conditions except those resulting from major 
accidents or sabotage. Type A packages are 
generally steel drums or boxes made of steel, 
wood, or strong fiberboard (see Figure F.2.3-1 
for an example of a Type A package). The 
packaging, with contents, must be capable of 
withstanding a series oftests ( 49 CFR 173 .465) 
including: water spray, free drop (as high as 4 
feet [1.2 meters], depending upon mass), 
compression, and penetration. 

F.2.4 TypeB 

Type B containers are very durable packages 
used to contain and shield more hazardous 
amounts and forms of RAM than those 
contained in Type A packages. Type B 
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packages are used to transport materials such as 
spent fuel and high-level radioactive waste that 
would present a radiation hazard to the public or 
the environment if a major release occurred. 
Type B packages must provide protection under 
both normal conditions of transport and severe 
accidents. The certified design and construction 
methods for Type B packages ensure the 
production of systems that will contain the 
packaged radioactive contents even after a 
series of rigorous accident tests. The tests for 
hypothetical accident conditions specified in 10 
CFR 71.73 include free drop (30 feet [9 
meters]), crush, puncture, thermal (exposure to 
1,475°F [802°C] for 30 minutes), and 
immersion. The size of Type B packages can 
range from 40 pounds (18 kilograms) to over 
100 tons (91 metric tons). Examples of Type B 
packages are presented in the following 
subsections. 

F.2.4.1 FL-Type Container 

The FL-Type container is currently the only 
certified container used for pit transport. It is a 
DOT Type B package with a 16-gage stainless 
steel outer containment drum surrounding a 12-
gage stainless steel inner containment drum 
(Figure F.2.4.1-1). Fiberboard insulation is 
present between the inner and outer 
containment drums. Both the internal and 
external containment drums are constructed of 
stainless steel. The inner containment vessel is 
sealed with dual concentric silicone 0-rings 
(DOE 1996c). 

F.2.4.2 Transuranic Packaging 
Transporter for Contact
Handled Transuranic Waste 

Contact-handled (CH) transuranic (TRU) waste 
is contaminated with man-made RAM with 
atomic numbers greater than uranium, such as 
plutonium, americium, and curium, which 
primarily emit alpha radiation. Because this 
type of radiation cannot penetrate human skin, 
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33 1/4-in. Usable 
Inside Height 

,.. 22 1/2-in. -----~ 
Inside Diameter 

Bolt Ring 
(12 gauge) 

Bolt (5/8 in.) 

Head 

/ 

(14 or 16 gauge) 
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Rolling Hoop 
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(18 gauge) 

0 

"' :::> .... 
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~----------------------------------------------------------~~ 

FIGURE F.2.3--1.-Type A DOT-17H 55-Gallon (208-Liter) Steel Drum. 
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Drum Cap Screws 
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Cap Screws 
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Contaminant 
Vessel Lid 

Leak Test Port 

Product Hold Down Ring 

Product Mounting 
Flange 

SST Contaminant Vessel 
12 Ga. (0.105) 
WI Bolted Closure and 
Concentric Silicone 0-ring 
Seals 13.8" LD. x 38" Ht. 

Reinforcing Sleeve 
12 Ga. (0.1 05) 

SST Drum 
16 Ga. (0.0595) 
22.5" X 50.0" Ht. 

FIGURE F.2.4.1-1.-Cross Section of an FL-Type Container. 
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CH TRU waste is a hazard only if inhaled or 
ingested. The waste includes such materials as 
laboratory clothing, tools, glove boxes, plastic, 
rubber gloves, wood, metals, glassware, and 
solidified wastewater sludges contaminated 
with TRU materials. All CH TRU waste will be 
transported to the Waste Isolation Pilot Plant 
(WIPP) in the Transuranic Packaging 
Transporter (TRUPACT-II), a reusable 
shipping packaging. NRC certified this Type B 
package according to 10 CFR 71. As part of the 
certification process, full-scale TRUP ACT -II 
prototypes were subjected to actual drop and 
fire tests to prove their ability to survive severe 
accident conditions. 

The TRUP ACT -II is a cylindrical metal 
container with a flat bottom and a domed top 
that is transported in an upright position (Figure 
F.2.4.2-1). Multi-layered wall design increases 
the package strength and provides the ability to 
withstand potential transportation incidents. 
The CH waste will be sealed in 55-gallon (208-
liter) steel drums or waste boxes. Each 
TRUPACT-II can hold up to fourteen 55-gallon 
(208-liter) steel drums, or two standard waste 
boxes (WGA and DOE 1995). 

F.2.4.3 UC-609 for Tritium 

The UC-609 package consists of a containment 
vessel centered by fiberboard insulation inside a 
100-gallon (379-liter) drum (Figure F.2.4.3-1). 
The tritium contents are carried in a storage 
vessel inside the containment vessel. The 
package gross weight is 500 pounds 
(227 kilograms). The drum is fabricated of 14-
gage Type 304 stainless steel. The Type 316 
stainless steel containment vessel is 18 inches 
(45 centimeters) in diameter and 44 inches 
(112 centimeters) long and is rated for service 
at 110 pounds per square inch (6.36 kilograms 
per square centimeter), gage (psig) at 293°F 
(145°C). To protect the storage vessel from the 
effects of an accident, the annular space 
between the storage vessel and the containment 
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vessel wall is filled with aluminum honeycomb 
to absorb impact. 

The allowable contents of the UC-609 is tritium 
in any form (except activated luminous paint) 
contained in a storage vessel. The maximum 
quantity of RAM per package is not more than 
5.3 ounces (150 grams) oftritium with the decay 
heat not to exceed 48 watts. The oxygen content 
must be less than 5 percent by volume of the gas 
in the containment vessel. The maximum 
internal pressure of the containment vessel must 
not exceed 110 psig at 293°F (145°C) 
(Wangler 1995). 

F.2.4.4 DOT-6M 

The DOT -6M container is a metal packaging 
conforming to DOT Specification 6M (49 CFR 
178.354). The sizes and payloads ofDOT-6M 
containers vary. The rated capacity is not less 
than 10 gallons (38 liters) and no more than 
110 gallons ( 416liters) for the outer steel drum. 
The capacity of the inner containment vessel is 
not less than 0.33 gallon (1.24 liters). The inner 
containment vessel must conform to 
specification 2R or equivalent, with a maximum 
usable inside diameter of 5.25 inches 
(13.33 centimeters), a minimum usable inside 
diameter of 4 inches (1 0 centimeters), and a 
minimum height of 6 inches (15 centimeters). 
The inner containment vessel must be fixed 
within the outer shell by machined disks and 
rings made of solid industrial cane fiberboard, 
hardwood, or plywood. DOT Specification 6M 
metal packaging is used only for solid or 
gaseous RAM that will not undergo pressure
generating decomposition at temperatures up to 
250°F (121 °C) and that do not generate more 
than 10 watts of radioactive decay heat ( 49 CFR 
173 .416). A 55-gallon (208-liter) 6M 
packaging is shown in Figure F.2.4.4-1. 
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FIGURE F.2.4.3-1.-Model No. UC-609 Shipping Package. 
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F.2.4.5 5320 for Plutonium Oxide 
and Americium Oxide 

The basic arrangement of the 5320 shipping 
cask is an upright cylinder with a domed top 
(see Figure F.2.4.5-1). The weight ofthe cask 
is about 327 pounds (149 kilograms), the overall 
height is 32 inches (81.3 centimeters), and the 
diameter is 16.75 inches (42.55 centimeters). 
The cask cavity has a length of 17.5 inches 
(44.5 centimeters) and a diameter of 
1.73 inches (4.39 centimeters). The nested 
primary and secondary containment vessels are 
surrounded by a finned aluminum shield tank 
filled with water-filled polyester. The 
containers are retained within the central sleeve 
of the shield tank by a bolt that holds the bottom 
of the secondary container against the baseplate. 
Heat from the package contents is conducted to 
the outer shell of the shield tank by radial 
aluminum plates that connect the central sleeve 
to 6e outer shell. Axial fins on the outer shell 
dissipate the heat to the environment. An 
expanded metal screen encloses and protects the 
fins. The screen also excludes personnel contact 
during handling operations. 

A thermal shield protects the lid, flanges, flange 
bolts, and seals of the secondary container 
during thermal accident conditions. A "top hat" 
style impact limiter protects all of these 
components during impact accidents. 

Secondary containment is provided by the 
EP-62, which is a cylindrical pressure vessel 
fabricated from Type 304 stainless steel. 
Primary containment is provided by the EP-61, 
which is a Type 316 stainless steel pressure 
vessel with a threaded plug and cap. The 
containment seal is provided by seal welding the 
cap to the body. The EP-61 is certified as a one
time-use container. It is opened by removing 
the welded cap, thus exposing the threaded plug. 
Energy absorbers are used to center the primary 
containment vessel inside the secondary 
containment vessel. 
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The americium and plutonium products placed 
inside handling or product canisters are 
contained in the primary containment vessel. 
Possible contents include plutonium oxide and 
its daughter products or americium oxide in any 
solid form such as granules, scrap, pellets, or 
powder. The maximum quantity allowed is 
12.6 ounces (357 grams) of plutonium of any 
isotopic composition or 6.2 ounces (176 grams) 
of americium. The maximum permissible decay 
heat is 203 watts (Wangler 1996). 

F.2.4.6 Model 72-B for Remote
Handled Transuranic Waste 

Packaging for remote-handled (RH) TRU 
waste, which produces penetrating gamma 
radiation, is now going through the certification 
process. Compliance with the NRC 
requirements for Type B packaging has to be 
demonstrated for the 72-B cask by analysis or 
by combination of analysis and testing. The 
72-B cask is a scaled-down version of the 
125-B package, which has been certified by the 
NRC as a Type B package. 

The 72-B (Figure F.2.4.6-1) consists of two 
concentric stainless steel containment vessels 
protected by impact limiters at each end. A 
2-inch (5-centimeter) lead liner between the 
inner and outer containment vessels provides 
shielding against gamma radiation. Neither 
containment vessel is vented, and each is 
capable of withstanding an internal pressure of 
150 psig. The capacity of the 72-B cask is 
8,000 pounds (3,632 kilograms) of payload. 
The payload consists ofRH TRU waste packed 
in 30- or 55-gallon (114- or 208-liter) drums, 
which are contained in a carbon steel canister. 
A shipment ofRH TRU waste will involve only 
one 72-B cask, loaded onto a custom-designed 
trailer, for truck transport to WIPP 
(SSEB 1994). 
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F.2.5 Safe Secure Trailers 

DOE maintains and operates a special fleet of 
trucks and trailers used to transport, in a safe and 
secure manner, SNM, classified configurations 
of nuclear weapons systems, and other forms 
and quantities of strategic materials between 
U.S. Department of Defense (DoD) sites and 
DOE production sites, laboratories, and test 
sites. DOE Albuquerque Operations Office, 
Transportation Safeguards Division, is 
responsible for the operation and maintenance 
of safe secure transport (SST) trailers and 
supporting vehicles. Because DOE exclusively 
operates and maintains the SST network, DOE 
is responsible for evaluating and approving the 
safe and secure use of the SSTs, both within 
DOE sites and between sites. 

An SST trailer is a modified standard closed 
semi-trailer that includes necessary cargo tie
down equipment and temperature monitoring, 
fire alarm, and access denial systems. It is 
essentially a mobile vault that is highly resistant 
to unauthorized entry and provides a high 
degree of cargo protection under accident 
conditions. The SST trailer is pulled by an 
armored, penetration-resistant tractor. 

SST trailers are accompanied by armed couriers 
m escort vehicles equipped with 
communications and electronics systems, 
radiological monitoring equipment, and other 
equipment to enhance safety and security. The 
escort vehicles must meet maintenance 
standards significantly more stringent than 
those for similar commercial transport 
equipment. All vehicles undergo an extensive 
maintenance check prior to every trip, as well as 
periodic preventive maintenance inspections. 
In addition, these vehicles are replaced more 
frequently than the vehicles used by commercial 
shippers. Every effort is made to ensure that the 
convoys do not travel during periods of 
inclement weather. Should the convoys 
encounter adverse weather, provisions exist for 
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the convoys to seek secure shelter at previously 
identified facilities (DOE 1996a). 

F.2.6 1-Ton Chlorine Containers 

Chlorine is categorized as a Division 2.3 
material by DOT. This division is composed of 
gases that are considered poisonous when 
inhaled (49 CFR 173.115[c]). 

Regulations allow transport of chlorine by rail 
tank car, tank truck, 1-ton (908-kilogram) 
container, and gas cylinder. Only 1-ton (90S
kilogram) containers and smaller gas cylinders 
have been used at LANL. (One-ton cylinders 
are no longer used at LANL as they once were; 
this type of container is retained for analysis 
because one cannot preclude their future use.) 
DOT specification classes for the 1-ton 
(908-kilogram) container are 106A and 110A. 
The typical chlorine 1-ton (908-kilogram) 
container is 81.5 inches (207 centimeters) long 
with an outside diameter of 30.1 inches 
(76.5 centimeters). The minimum actual wall 
thickness is usually 0.4375 inch 
(1.1 centimeters) (the regulatory minimum is 
0.406 inch [1.0 centimeter]). The ends of the 
cylinder are recessed to protect valves, which 
are also covered by a protective bonnet. Fusible 
plugs in both ends are designed to open if the 
temperature exceeds 155°F (68°C). The 
capacity is 2,000 pounds (908 kilograms) of 
chlorine. 

F.2.7 Liquid Propane Cargo Tank 

Liquid propane is transported by rail tank car, 
tank truck, and cargo tank. The cargo tank is 
used primarily for local deliveries and will 
transport up to 2,500 gallons (9,463 liters) of 
liquid propane. Deliveries to LANL are by 
cargo truck and are usually in 2,000-gallon 
(7,570-liter) increments. The cargo tank is 
15 feet (4.6 meters) long and 6 feet (1.8 meters) 
in diameter. Its walls are 0.394 inch 
(1.0 centimeter) thick. The tank is permanently 
mounted on a 14-ton (12,712-kilogram) truck 
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body. Valves and piping are located at the rear 
of the truck. The tank pressure of 250 psi keeps 
the propane in a liquid state. 

F.2.8 Explosives 

Explosives are classified as Divisions 1.1 
through 1.6 materials: 

• Division 1.1-Materials that present a mass 
explosion hazard. 
Division 1.2-Materials that present a 
projection hazard, but not a mass explosion 
hazard. 

• Division 1.3-Materials that present a fire 
hazard and a minor blast or project hazard 
(or both), but not a mass explosion hazard. 

• Division 1.4-Materials that present minor 
explosion hazard. 

• Division 1.5-Materials that present a mass 
explosion hazard, but that are also 
considered insensitive in terms of initiation 
of explosion. 

• Division 1. 6-Materials that are considered 
extremely insensitive and do not present a 
mass explosion hazard. 

In the past, shipments to and from LANL have 
included materials in Divisions 1.1, 1.2, and 1.4. 

Typical packages transported to LANL contain 
50 pounds (22.7 kilograms) of explosives in a 
No. 4 fiber carton with a 4-millimeter-thick 
polyethylene liner. Up to 36 cartons are stacked 
on a wooden pallet and restrained by stretch 
netting. Up to 38,800 pounds 
(17,615 kilograms) of explosives may be 
transported to LANL in a tractor trailer. 

F.3 RISK MEASURES 

In this section, basic risk concepts are presented, 
key features of the transportation quantitative 
risk analysis are discussed, and the four risk 
measures used in the transportation risk analysis 
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are described. The transportation risk analysis 
methodology is illustrated in Figure F .3-1. 

F.3.1 Risk Concepts 

The terms hazard and risk are synonymous in 
everyday usage but are quite different in 
technical language. A hazard is the inherent 
characteristic of a material, condition, or 
activity that has the potential to cause harm to 
people, property, or the environment. A tank 
pressurized with air has the potential to cause 
harm to people from flying fragments that 
would result should the tank fail. An 
unpressurized tank filled with HAZMAT has 
the potential to cause harm because of the 
hazardous nature and quantity of material that 
could be released. 

Risk is the combination of the likelihood and the 
consequence of a specified hazard becoming 
uncontrolled. The specified uncontrolled 
hazard is the result of an accident scenario. A 
scenario usually consists of a sequence of 
events. The events are sometimes shown 
graphically in an event tree (section F.4.5). 
Likelihood can be expressed as either a 
frequency or a probability. Frequency is the rate 
at which events occur (e.g., events per year, 
accidents per mile). The frequency component 
of risk often consists of the initiating event 
frequency multiplied by several conditional 
probability terms. A probability is a number 
between 0 and 1 that expresses a degree of belief 
concerning the possible occurrence of an event. 
In this appendix, the term probability usually 
reflects a conditional probability. A conditional 
probability is a probability for an event that has 
been preceded by one or more specified events. 
Consequence is the direct effect, usually 
undesirable, of the accident scenario. 
Consequences usually are measured in health 
effects but may be expressed as cost of property 
loss or the amount ofHAZMAT released. 

Risk often is defined as frequency times 
consequence. However, important information 
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may be lost when risk is expressed as the 
product of frequency and consequence. When 
frequency (or probability) is multiplied by 
consequence, an accident that is expected to 
cause one fatality and occur 10 times a year has 
the same mathematical risk as an accident that is 
expected to cause 1,000 fatalities and occur 
once every 100 years. Impact analysis results 
reported as risk values in sections F.6 and F.7 
are the products of frequency and consequence 
to be consistent with the computer codes used to 
generate the results. 

A quantitative risk analysis incorporates 
numerical estimates of the frequencies and the 
consequences in a sophisticated but 
approximate manner. In practice, few decisions 
require quantification of both frequency and 
consequence at equal levels of sophistication. 
Although risk assessment and risk analysis 
usually are used interchangeably, risk analysis 
is defined in the SWEIS as the computation of 
risks, whereas risk assessment is defined as the 
determination of risk acceptability. Taking 
action to mitigate risks is part of risk 
management. 

F.3.2 Transportation Risk Key 
Parameters 

A mathematical formulation specifically for 
transportation risk will illustrate the important 
parameters used in this appendix. The risk, Ri, 
for accident scenario i is a function of the 
scenario frequency, Fi> and the scenario 
consequence, Ci (Equation F-1 ). 

(F-1) 

The usual procedure for a quantitative 
transportation risk analysis is to divide the 
transport route into segments (also called links), 
along which the important parameters can be 
reasonably approximated by a single average 
value. A detailed expression for risk can then be 
formulated as follows (Equation F-2) (Rhyne 
1994a): 
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Where: F 1a = frequency of an accident per 
mile in transport link a, based, 
in the case of truck transport, 
primarily on highway type and 
conditions, vehicle type, and 
traffic conditions; 

Ma = number of miles, or miles per 
year, in link a; 

P 2ab =probability that the accident in 
link a results in accident 
forces of type b (e.g., 
mechanical or thermal 
forces); 

P 3abc =probability that the magnitude of 
accident force type b in link a 
exceeds the container's 
capability to resist the force 
and causes release class c to 
occur; 

P 4ad = probability that population 
distribution class d occurs in 
link a; 

Psae = probability that meteorological 
condition e occurs in link a· 

' 

Nad= number of persons per unit area 
in population class din link a; 

Aabc = release amount for release class 
c, given that force type b 
occurs in link a; and 

Xace = area that experiences the 
specified health effects from a 
unit release of the hazardous 
material for meteorological 
conditione for release class c. 



The overall risk is obtained by summing all 
scenarios for each link or for the entire route 
(Equation F-3). 

(F-3) 

The risk expression (Equation F-2) shows that 
risk is directly proportional to nine parameters, 
the quantification of which is described in 
section F.4 of this appendix. The key 
parameters affecting the frequency term are 
accident rate (subsection F.4.2), mileage 
(subsection F.4.3), and accident severity and 
package release probabilities (subsection 
F.4.4.2). The key parameters affecting the 
consequence term are population density 
(subsection F.4.3), release amount (subsection 
F.4.4.3), and meteorological conditions. 

Two of the parameters in Equation F-2 (specific 
population density and specific meteorology) 
are not mentioned in section F.4. These 
conditional probabilities are conservatively 
valued as 1.0 in this transportation risk analysis. 

F.3.3 Truck-Related Risk Measures 

Trucks carry cargo as varied as radioactive and 
HAZMAT, steel girders, and vegetables. Truck 
traffic on public highways presents two types of 
health risks independent of the nature of the 
cargo: the health effect of air pollutants, 
primarily the diesel fuel combustion products; 
and the injuries and fatalities caused by truck 
accidents. 

F.3.3.1 Truck Emissions 

Truck traffic produces air pollution from the 
diesel engine exhaust, fugitive dust generated 
by the vehicle wake on the highway surface 
dust, and particulates from tire wear on the 
paved surface. The primary health effect of 
diesel fuel combustion is caused by sulfur 
oxides and particulates, although nitrogen 
oxides and hydrocarbons are also produced. 
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The health effect of these pollutants is increased 
sickness (morbidity) and death, generally 
occurring after a latency period of several years. 
The health effect has been evaluated by Rao, et 
al. (1982) as 1.0 X 10-? fatalities per truck 
kilometer in urban areas. No analysis was made 
for morbidity because no data were available. 
The result is limited to urban areas because the 
available air pollution mortality data were 
limited to metropolitan population subgroups. 

To evaluate this risk measure, the number of 
truck miles in urban areas (evaluated as 
described in subsection F.4.3) associated with 
RAM and HAZMAT shipments is multiplied by 
the health effect conversion factor described in 
the previous paragraph. Given truck travel in an 
urban area, the frequency of this consequence is 
1; i.e., it is certain to occur. 

F.3.3.2 Truck Accident Injuries and 
Fatalities 

A truck accident can result m only mmor 
property damage (fender bender) or major 
property damage, an injury to the truck driver or 
a member of the public, or a fatality. Saricks and 
Kvitek (1994) give state-by-state truck accident, 
fatality, and injury rates. The values used in the 
primary study area, in conjunction with the 
accident rates given in subsections F.4.2.2 and 
F.4.2.3, are 0.21 for the conditional probability 
of an injury in a truck accident, and 0. 01 for the 
conditional probability of a fatality in a truck 
accident (DOT 1995a). To evaluate this risk, 
the appropriate truck accident rate (subsection 
F.4.2) is multiplied by the number of truck miles 
(subsection F.4.3). 

F.3.4 Cargo-Related Risk Measures 

The cargo-related health effects are a result of 
the intrinsic nature of the cargo; i.e., radioactive 
material and HAZMAT. HAZMAT presents no 
health risk unless the material is released in an 
accident. RAM can present a health risk caused 

F-19 



LANLSWEIS 

by release in an accident as well as by the 
normally occurring (incident-free) low-level 
radiation field external to the packaging. The 
latter is referred to as incident-free risk. 

F.3.4.1 Incident-Free Risk Measure 
(Radioactive Materials 
Only) 

The doses to three groups of the public, truck 
and air crew members, and to the maximally 
exposed individual (MEI) are quantified 
separately for the SWEIS. Each of the dose 
calculations is based on parameters such as the 
number of shipments and the radiation level of 
the shipments. Either the RADTRAN or the 
ADROIT computer codes described in 
subsection F.4.4 is used to perform the 
calculations. The collective doses are expressed 
in person-rem, and the MEl dose is expressed in 
rem; the conversion from person-rem and rem to 
human health effects is described in subsection 
F.4.4.5. The dose calculations are described in 
the following subsections. 

People Along the Truck Route 

The dose each person would receive depends on 
his or her distance from the highway and the 
speed of the truck as it passed. The already low 
radiation level at the truck would drop off 
rapidly as distance from the truck increased. 
Also, the faster the truck passed, the less time 
there would be for people to be exposed. The 
collective doses are calculated for all people 
living or working within 0.5 mile 
(0.8 kilometer) on each side of the highway for 
each route considered. 

People Sharing the Truck Route 

People in vehicles traveling in the same or the 
opposite direction as the shipment, as well as 
people in vehicles passing the shipment, would 
have the potential for close exposure to the 
radiation level from the truck. The collective 
doses are calculated by considering traffic count 
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and vehicle speeds for rural, suburban, and 
urban areas for each route considered. 

People at Truck Stops 

Typical truck shipments involve stops for 
meals, fuel, and rest or driver change. During 
these stops, the public in the vicinity of the truck 
would be exposed to a stationary source of 
radiation. A simple, conservative model is used 
to calculate the collective doses for each route 
considered. 

Crew Members 

Collective doses are calculated for truck and 
aircraft crew members as well as for handlers 
transferring the shipment from a truck to an 
aircraft and vice versa for each route considered. 
No air shipments from or to LANL use 
passenger aircraft. 

Maximally Exposed Individual 

A hypothetical MEl is assumed to live 98 feet 
(30 meters) from the highway, and all trucks are 
assumed to pass the MEl at a speed of 
approximately 15 miles per hour (24 kilometers 
per hour). 

F.3.4.2 Releases from Accidents 

Given a very severe transportation accident, 
packaging/containers for radioactive!HAZMA T 
could fail and release their contents. Except for 
some shipments with very high radiation levels, 
such as irradiated targets for production of 
medical isotopes, subsequent dispersion of the 
material into the atmosphere would be required 
to produce a significant exposure to members of 
the public. Either the RADTRAN or ADROIT 
computer code described in subsection F.4.4 is 
used to perform the calculations for RAM. The 
potential acute dose for an individual is 
expressed in rem, and the potential latent dose 
for collective population exposure is expressed 
m person-rem. 



The effects of dispersing toxic materials are 
expressed as the number of persons who could 
be exposed to life-threatening or 
injury-producing concentrations. Detonation 
effects are expressed as the number of persons 
who could be killed as a result of a fireball or the 
number of severe bums that could result. 

F.4 TRANSPORTATION RISK 

METHODOLOGY 

F.4.1 Introduction and Overview 

The analyses of both radioactive and HAZMAT 
risks are largely accomplished with standard 
computer codes; the computer code 
methodology is documented in more detail 
elsewhere and will not be repeated here. 
However, the standard parameters (also called 
the default values) used in the RADTRAN 
(Neuhauser and Kanipe 1995) code are 
presented in this section to ensure the 
repeatability of the results. 

The first key parameter, truck and aircraft 
accident rates, is discussed in subsection F.4.2. 
State of New Mexico data are used to determine 
accident rates from the LANL site to I-25, and 
a standard state-by-state compilation is used for 
accident rates elsewhere. On-site truck accident 
rates and accident rates specific to the SST are 
presented. Aircraft accident rates are also 
described. 

The second key parameter, truck mileage, is 
evaluated by using the HIGHWAY code 
(Johnson et al. 1993) as described in subsection 
F.4.3. The HIGHWAY code also produces 
population density values (a key parameter) 
based on 1990 census data as discussed in 
subsection F.4.3. State-by-state mileages are 
quantified by HIGHWAY in each of three 
population density categories: rural, suburban, 
and urban. The route between I-25 and 
Pojoaque and between Pojoaque and LANL is 
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also subdivided by these population density 
categories. 

The RAD1RAN or ADROIT codes are used for 
incident-free dose calculations and for doses 
from accidents with RAM. An overview of the 
incident-free methodology and the specific 
input parameters is presented in subsection 
F.4.4, as is the accident calculation 
methodology. Event trees are used for defining 
HAZMAT and on-site RAM accident scenarios 
and determining their frequency. The 
ALOHA™ (NSC 1995) and DEGADIS 
(Havens and Spicer 1985) codes are used for 
chlorine accident dispersion calculations. 

F.4.2 Accident Rates 

Four sets of truck accident rates are used in the 
analysis: state-specific; route-specific, between 
I-25 and the LANL site; on-site roads with and 
without road closure; and the SST. 

F.4.2.1 State-Specific Truck 
Accident Rates 

Truck accident data for the years 1986, 1987, 
and 1988, from DOT Office of Motor Carriers, 
were divided by estimated truck miles data for 
the same years from DOT Federal Highway 
Administration (Saricks and Kvitek 1994). The 
average accident involvement rates for the U.S. 
and for the State of New Mexico are given in 
Table F.4.2.1-l. (Note that U.S. 285 to WIPP 
facility is a federal-aid primary highway.) 
Saricks and Kvitek point out that the New 
Mexico urban interstate computed value is more 
than two standard deviations greater than the 
national average and indicates decimal place 
errors in the New Mexico truck mileage data. 

F.4.2.2 Regional Truck Accident 
Rates 

Truck accident data for U.S. 84/285, NM 502, 
NM 4, and East Jemez Road were obtained from 

F-21 



LANLSWEIS 

TABLE F.4.2.1-l.-Average Truck Accident Rates 

ACCIDENT RATE 

IDGHWAYTYPE ACCIDENTS PER KILOMETER ACCIDENTS PER MILE 

u.s. 

Urban Interstate 3.58 X 10"7 

Rural Interstate 2.03 X 10"7 

Federal-Aid Primary 3.94 X 10"7 

Source: Saricks and Kvitek 1994. 

the State of New Mexico (Fenner 1995 and 
Fenner 1996) for calendar years 1990 through 
1994. Truck mileage data were obtained from 
the State of New Mexico (Vigil 1996) for the 
calendar years 1992 through 1994. The traffic 
count for East Jemez Road is assumed to be 65 
percent of that on NM 4 on the basis of a 
different set of traffic counts (BAA 1993). The 
data and the computed accident rates are given 
in Table F.4.2.2-l. 

Because no accidents occurred on NM 4, the 
East Jemez Road rate is used for conservatism. 
The truck accident rates in Table F.4.2.2-1 for 
primary highways are lower in low population 
areas and higher in high population areas than 
the corresponding values in Table F.4.2.1-1 for 
federal-aid primary highways in New Mexico. 
This difference is expected because the rate in 
Table F.4.2.1-1 is an average of rural, suburban, 
and urban areas. 

F.4.2.3 On-Site Truck Accident Rate 

In previous on-site transportation risk analyses 
at LANL, values from Harwood and Russell 
(1990) have been used for accident frequency. 
These values are the most widely used values 
for truck transport analysis. Their value for 
two-lane rural roads, 2.19 x 10"6 accidents per 
mile (1.36 x 10·6 accidents per kilometer) was 
considered representative for non-rush-hour 
traffic on the LANL site ~yne 1994b). (An 
urban rate of 8.66 x 10· accidents per mile 
would be appropriate for Diamond Drive and 

F-22 

NM u.s. NM 

9.64 X 10"7 5.76 X 10"7 1.55 X 10"6 

1.92 X 10"7 3.27 X 10"7 3.09 X 10"7 

4.77 X 10"7 6.34 X 10"7 7.68 x w·7 

vicinity.) The representative value used here is 
a factor of two higher than values for NM 4 and 
East Jemez Road, but will be conservatively 
used in the SWEIS for on-site risk analyses. 
This analysis will also be consistent with the 
earlier risk analyses that are being incorporated 
into the SWEIS. 

The rates in TablesF.4.2.1-1 andF.4.2.2-1 are 
averages for trucks traveling in all types of 
weather, day and night. However, trucking 
firms that strongly emphasize safety can 
achieve a factor of 10 reduction in accident rate 
(Anonymous 1994, Anonymous 1990, Wilson 
1990, and OTA 1988). The emphasis on driver 
safety training and the vehicle maintenance 
program for RAM shipments on the LANL site 
are comparable to the safety programs at 
commercial trucking firms that produced a 
factor of 10 reduction in accident rate. RAM 
shipments are made only during daylight, 
non-rush-hour traffic, and good weather. 
Drivers work a regular schedule and 8-hour 
days. These precautions and possibly others 
lead to an accident rate reduction factor of at 
least ten for on-site shipments at LANL. As a 
result, the truck accident rate used in this 
appendix for on-site transport of RAM and 
HAZMA T, using DOE trucks and LANL 
drivers, is 2.19 x 10·7 accidents per mile (1.36 x 
10·7 accidents per kilometer). The factor of 10 
could also be applied to many off-site 
shipments. However, because it cannot be 
applied uniformly, it is conservatively not 
applied to any off-site shipments. 
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TABLE F.4.2.2-l.-Truck Accident Rates in the Santa Fe to Los Alamos Area {1990 Through 
1994) 

ROUTE 

Route Through Santa Fe 

U.S. 84/285 

NM502 

NM4 

East Jemez Road 

3 Source: Fenner 1996 
b Source: Fenner 1995 
c Source: Vigil 1996 
d See text 
NA =Not applicable 

MILE 
MARKER 
RANGE 

160.7 to 167.63 

167.6 to 180.23 

18.5 to 6.33 

67.8 to 66.53 

NA (distance is 
6 miles) 

TOTAL 
NUMBER OF 
ACCIDENTS 

97b 

17b 

sh 

oa 

4a 

In conformance with DOT regulations (60 FR 
[188] 50297), some on-site shipments are made 
by temporarily closing the affected portions of 
public roads through the LANL site. Under 
these conditions, many of the truck accident 
types can be reduced significantly or even 
eliminated. According to an analysis of the 
types of truck accidents and the LANL site 
administrative controls (Rhyne 1994b ), the 
truck accident rate for closed roads is 1.44 x 1 o-8 

accidents per mile (8.95 x 10-9 accidents per 
kilometer). This procedure has been used and 
defended previously (Rhyne 1985) and has 
compared well with data (Green et al. 1996). 
The on-site truck accident rates are given in 
Table F.4.2.3-1. 

F.4.2.4 Safe Secure Tractor Trailer 
Accident Rate 

The SST accident record is excellent. In the 
9-year period between 1988 and 1996, the 
overall accident rate was 7.7 x 10-8 accidents 
per mile. The number of SST accidents is too 

AVERAGE TRUCK ACCIDENT RATE 
TRUCK 

TRAFFIC ACCIDENTS 
ACCIDENTS 

(VEIDCLES PER 
PER MILE 

PER DAY) KILOMETER 

2,104c 2.21 x w-6 3.66 x w-6 

1,677c 2.74 x w-7 4.41 x w-7 

462c 3.02 x w-7 4.86 x w-7 

520d 6.71 x w-7 1.08 X 10-6 a 

520c 6.71 x w-7 1.08 X w-6 

small to support allocating this overall rate 
among the various types of routes used in the 
accident analyses (urban interstate, rural 
interstate, other urban, and other rural). 
Therefore, data for the relative rates of accidents 
on these route types for five-axle vans in the 
appropriate weight range (Phillips et al. 1994) 
was used to allocate SST rates among these 
route types. The resulting SST rate for each 

TABLE F.4.2.3-1.-Truck Accident Rates 
at the LANL Site 

ACCIDENT RATE 
TRANSPORT 

DESCRIPTION ACCIDENTS PER 
KILOMETER 

Off-Site Trucks at 1.36 x w-6 

LANL Site3 

DOE Trucks with 1.36 x w-7 

LANL Driversb 

Trucks with Road 8.95 x w-9 

Closureb 

a Source: HaJWood and Russell1990 
b Source: Rhyne 1994b 

ACCIDENTS 
PER MILE 

2.19 x w-6 

2.19 x w-7 

1.44 x w-8 
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route type is presented in Table F.4.2.4-l. The 
"other rural" value in Table F.4.2.4-1 
corresponds to the "DOE trucks with LANL 
drivers" value in Table F .4.2.3-1. The first two 
values of Table F.4.2.4-1 can be compared with 
the first two values of Table F.4.2.1-1 to see the 
effect of the strong safety culture described in 
subsection F.4.2.3. 

F.4.2.5 Aircraft Accident Rate 

Air transport to and from LANL is assumed to 
be by commercial air-cargo carriers such as 
Federal Express to and from the Albuquerq~e 
International Airport (transport between th1s 
airport and LANL is by truck or van). 
Shipments are picked up in the carrier's van and 
taken to an airport, flown to the destination city, 
and taken to the final destination by the carrier's 
van. Commercial air-cargo carriers are 
categorized as large certified air carriers and are 
assumed to fall in the subcategory of "large 
nonscheduled service" for which the 1992 

9 'd '1 accident rate was 7.9 x 10- acc1 ents per m1 e 
(DOT 1992). The accident rate has been at or 
below this value for 4 out of the 5 years between 
1988 and 1992. The accident rate is about twice 
that for large, scheduled service. 

Accidents involving a1r shipments were 
screened relative to truck shipments. The 
aircraft accident rate per mile is two orders of 

TABLE F.4.2.4-1.-Safe Secure Trailer 
Accident Rates 

ACCIDENT RATE 

HIGHWAY 
ACCIDENTS 

TYPE PER 
ACCIDENTS PER 

MILE 
KILOMETER 

Urban Interstate 3.01 X 10-8 4.85 X 10-8 

Rural Interstate 4.45 X 10-8 7.16 X 10-8 

Other Urban 1.87 X 10-7 3.01 X 10-7 

Other Rural 1.83 X 10-7 2.95 X 10-7 

Source: Phillips et al. 1994 
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magnitude less than the truck accident rate per 
mile for similar shipments. The probability of a 
high severity accident is higher for aircraft, but 
not much higher (section F.4.4.3). 

F.4.3 Route, Mileage, and 
Population Density 
Determination 

The scope of the SWEIS calls for analysis of 
LANL shipments of RAM and HAZMAT to 
and from other DOE sites as well as to and from 
numerous educational or commercial sites. The 
calculation approach is to determine the RAM 
and HAZMAT shipments by alternative 
(section F.5). The routes between DOE sites are 
then determined for the shipments unique to 
those sites, and routes between geographical 
areas of the U.S. are determined for all other 
shipments. Five geographical areas are defined 
for RAM shipments: northeast, southeast, 
northwest, southwest, and New Mexico. The 
cities selected as representative of each area are 
Concord Massachusetts; Aiken, South 

' Carolina; Richland, Washington; Berkeley, 
California; and Albuquerque, New Mexico. 
The cities were chosen as conservatively 
representative on the basis of the number of 
shipments to various locations in the geographic 
area in the 1990 through 1994 baseline (see 
subsection F.5.2). In the northwest, southeast, 
and southwest, cities near DOE sites were 
chosen because they appeared to be reasonable 
choices for general shipments to and from the 
region. The routes for each shipment were then 
used to estimate shipment mileages (see Table 
F.6.1-1 for distances between LANL and the 
representative cities for RAM and HAZMAT 
shipments). 

The representative truck routes were determined 
by using the routing code HIGHWAY, Version 
3.3 (Johnson et al. 1993), available to the public 
and DOE users through the TRANSNET 
computer system at Sandia National 
Laboratories (SNL). The HIGHWAY code 



contains a database of at least 240,000 miles 
(386,000 kilometers) of roads. 

The population densities along a route are 
derived from 1990 census data from the U.S. 
Bureau of the Census. Rural, suburban, and 
urban areas are characterized according to the 
following breakdown: rural population 
densities range from 0 to 139 persons per square 
mile (0 to 54 persons per square kilometer); the 
suburban range is 140 to 3,326 persons per 
square mile (55 to 1,284 persons per square 
kilometer); and urban areas encompass all 
population densities greater than 3,326 persons 
per square mile (1,284 persons per square 
kilometer). 

All routes for shipment of radioactive or 
HAZMAT into or out of LANL are 
conservatively assumed to pass through Santa 
Fe for the baseline analysis (the comparative 
analysis of the proposed bypass route is 
discussed in section F.7 ofthis appendix). The 
route between the LANL site and I-25 in Santa 
Fe is subdivided into two segments. The 
corresponding HIGHWAY results are shown in 
Table F.4.3-1. Similar information was 
generated from I-25 in Santa Fe to each origin 
or destination on a state-by-state basis. 

Cargo air shipments are also made to and from 
the LANL site. Air shipments arrive at the 
Albuquerque Airport and are transported by 
truck to the LANL site or vice versa. Air 
shipments are included in incident-free impact 
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analyses, but screened from accident analyses, 
as discussed in section F.4.2.5. 

F.4.4 RADTRAN and ADROIT 
Analyses for Radioactive 
Materials 

Two of the four risk measures described in 
section F.3 are modeled by RADTRAN 
(Neuhauser and Kanipe 1995) (refer to Figure 
F.3-l). The RADTRAN code is designed to 
produce conservative estimates of the 
radiological dose to workers and the public 
during incident-free transportation and the 
radiological risks from potential accidents. 

The RADTRAN code was originally developed 
in 1977 in conjunction with the preparation of 
NUREG-0 170, Final Environmental Statement 
on the Transportation of RAM by Air and Other 
Modes (NRC 1977). Subsequent versions have 
expanded and refined the analytical capability 
of the code; the current version is RADTRAN 4 
(Neuhauser and Kanipe 1995). RADTRAN is 
maintained, updated, and improved on a 
continuing basis by SNL for DOE. RADTRAN 
is available to the public as well as to DOE users 
through the TRANSNET computer system at 
SNL. RADTRAN is widely accepted and used 
both in the U.S. and internationally. 

The ADROIT code was developed in the 1992 
through 1994 time frame to replicate the 
RADTRAN incident-free and accident 
estimates specific to transport in an SST. The 

TABLE F.4.3-l.-Route Segment Information from 1-25 to LANL 

TOTAL AVERAGE POPULATION DISTANCE BREAKDOWN 

ROUTE SEGMENT 
DISTANCE DENSITY (PERSONS/km2) (km) 

km MILES RURAL SUBURBAN URBAN RURAL SUBURBAN URBAN 

I-25 Exit 282 to U.S. 285/ 32.2 20.0 11 625 2,228 24.0 6.3 1.9 
84 Junction with NM 502 

Junction ofNM 502 and 30.6 19.0 14 312 0 28.5 2.1 0.0 
U.S. 285/84 to NM 4 and 
Junction of East Jemez 
Road and Diamond Drive 
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code was developed from first principles; and 
although the end results are very similar to 
RADTRAN, the specific models may vary. 
Significant differences include the use of an 
event tree rather than an accident severity 
matrix (subsection F.4.4.2). As used in this 
analysis, the codes can be considered 
equivalent. 

F.4.4.1 Incident-Free Risk 
Parameters 

The most important parameter for evaluation of 
incident-free risk is the package exterior 
radiation level. The transport index (TI) is used 
in RADTRAN to characterize the exterior 
radiation field. The TI is defined in 49 CFR 
173 .403 (bb) as "the exposure rate in millirems 
per hour at a distance of 1 meter from the 
surface of the package," and DOT regulations 
limit the value of TI to 10 or less for general 
commerce shipments. The Tis for the LANL 
baseline shipments discussed in section F.5.0 
are based on measurements. The average truck 
shipment TI is less than 2, and the average air 
shipment TI is approximately 0.1. During the 
data-gathering process for the SWEIS 
alternatives, LANL transportation specialists 
were asked to place a reasonable upper bound 
on_ the . average for the entire shipment type 
bemg dtscussed. (An average is appropriate for 
incident-free risk in contrast to accident risk.) 
When there is little or no experience with a 
particular shipment type, the usual procedure is 
to use the legal limit as a conservative value. 

The alternative-specific parameters are given in 
section F.5.0, and those generic to all 
alternatives are given in Table F.4.4.1-1. Two 
exceptions to Table F.4.4.1-1 are used: a value 
of 1.0 is used for the urban city street fraction in 
Santa Fe, and the fractions of rural and suburban 
travel on freeways are 0.347 between 1-25 and 
Pojoaque and 0.525 between Pojoaque and 
LANL. 
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F.4.4.2 Accident Severity Categories 

Accident forces include fire, crush, impact, and 
puncture, and many accidents involve a 
combination of thermal and mechanical forces. 
The severity of accidents is categorized in 
RADTRAN by up to 20 categories for the 
magnitudes of accident forces and the 
associated probabilities. The accident severity 
category approach seeks to relate the magnitude 
of an accident force with mode of package 
response (e.g., small structural strains produce 
no release; larger strains produce loss of 
containment function and gross rupture). 
Ideally, such an analysis is done for each type of 
package; however, as pointed out earlier, this 
level of detail is impractical for the SWEIS. 
Most DOE environmental impact statements 
(EISs) . r~ly on the accident severity 
categonzatwn scheme described in an NRC 
report commonly referred to as NUREG-0170 
~C 1977). NRC divided the spectrum of 
~cctdent severities into eight categories that are 
mdependent of a specific accident sequence. 
The eight categories are designed to take into 
acc?unt all . credible accidents, including 
acctdents wtth low probability but high 
consequence and those with high probability but 
low consequence. The probabilities that 
correspond to the accident forces characterizing 
a particular package response are based on 
analyses by Dennis et al. (1978) or Clarke et al. 
(1976) The NUREG-0170 accident severity 
categories and associated probabilities are given 
in Table F.4.4.2-1. 

Category I accidents are the least severe and the 
most frequent. Category I is considered to 
include all those accidents less severe than the 
normal conditions of transport in which Type A 
pac~a~es are shown by tests to be capable of 
retammg all their contents (section F.2.0). 
Category II is considered to include accidents 
more severe than Category I but less severe than 
the accident conditions in which Type B 
packages are shown by tests to be capable of 
retaining all their contents. The percentage of 
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TABLE F.4.4.1-1.-Parameter Values for Incident-Free Risk Quantification 

PARAMETER DESCRIPTION 
TRACTOR- CARGO DELIVERY 
TRAILER AIR VAN 

Speed in Rural Area, kilometers per hour 88.49 691.90 88.49 

Speed in Suburban Area, kilometers per hour 40.25 691.90 56.34 

Speed in Urban Area, kilometers per hour 24.16 691.90 24.16 

Number of Crew 2 3 I 

Average Distance from Radiation Source to Crew, meters 3.10 6.10 2.13 

Number of Handlings per Shipment 0 4 6 

Time Spent at Rest Stops, hours per kilometer O.Oll 0.0016 0.0004 

Minimum Rest Stop Time, hour 0.0 1.0 0.15 

Number of Persons Exposed During Stops 50 10 100 

Average Exposure Distance When Stopped, meters 20 50 10 

Storage Time per Shipment, hour 0 0 10 

Number of Persons Exposed During Storage 100 100 100 

Average Exposure Distance When Stopped, meters 100 100 100 

Number of Persons per Vehicle Sharing the Route 2 0 2 

Fraction of Urban Travel During Rush Hour 0.08 0 0.08 

Fraction of Urban Travel on City Streets 0.05 0 0.65 

Fraction of Rural and Suburban Travel on Freeways 0.85 0 0.25 

Ratio of Urban Pedestrian to Residential Population Densities 6 0 6 

Rural Building Shielding Factor 1 0 1 

Suburban Building Shielding Factor 0.87 0 0.87 

Urban Building Shielding Factor 0.018 0 0.018 

Source: Neuhauser and Kampe 1992 
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TABLE F.4.4.2-1.-Fractional Occu"encesfor Truck Accidents by Severity Category and 
Population Density Zone 

SEVERITY FRACTIONAL FRACTIONAL OCCURRENCE BY POPULATION DENSITY ZONE 

CATEGORY OCCURRENCE RURAL 

I 0.55 0.1 

II 0.36 0.1 

III 0.07 0.3 

IV 0.016 0.3 

v 0.0028 0.5 

VI 0.0011 0.7 

VII 8.5 x 10-5 0.8 

VIII 1.5 x w-5 0.9 

Source: NRC 1977 

truck accidents less severe than Type B test 
conditions is 91 percent according to the 1977 
NRC report. A 1987 NRC study (LLNL 1987) 
estimated that 99.4 percent of the truck 
accidents would not cause a release from a Type 
B package. The more conservative results from 
the older NRC study are used in the SWEIS 
transportation risk analyses. Packages for 
plutonium are required to have both inner and 
outer containment vessels (10 CFR 71.63). 
Tests with these packages produced no 
structural damage to the inner containment 
vessel after impacts with unyielding targets at 
speeds typical of a Category V impact accident. 
Several containment vessels exhibited minor 
damage for Category VI impacts, but no verified 
release occurred (NRC 1977). 

F.4.4.3 Package Release Fractions 

The release fraction is defined as the fraction of 
the RAM in a package that could be released 
from that package during an accident of a 
certain severity. Release fractions take into 
account all mechanisms necessary to create a 
release of RAM from a damaged package to the 
environment. Release fractions vary according 
to the package type. Type B packaging are 
designed to withstand the forces of severe 
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SUBURBAN URBAN 

0.1 0.8 

0.1 0.8 

0.4 0.3 

0.4 0.3 

0.3 0.2 

0.2 0.1 

0.1 0.1 

0.05 0.05 

accidents and, therefore, have smaller release 
fractions than Type A packaging. Plutonium 
packages are designed to even higher standards. 

In a given accident involving a number of 
packages transported together, some of the 
packages could release part of their contents 
while others could have no release at all. The 
approach taken in an accident severity 
categorization scheme is to derive an estimate 
for the average release fraction for each severity 
category to support the assumption that all such 
packages in a shipment respond in the same 
way. 

Release fractions for accidents of each severity 
category are given in Table F.4.4.3-1 for the 
package types considered in this appendix. 

Note that the release fraction levels out at 100 
percent for highest severity accidents. Since 82 
percent of aircraft accidents are level III or less, 
as compared to 98 percent of truck accidents, 
the probability of a large release due to aircraft 
accidents is not much higher than that for truck 
accidents. For this reason, as well as the much 
higher frequency of truck accidents, aircraft 
accidents are screened from further analysis 
(Rhyne 1997). 



TABLE F .4.4.3--1.-Estimated Release 
Fractions for Shipping Packaging Under 

Various Accident Severity Categories 

ESTIMATED RELEASE 
SEVERITY FRACTION 

CATEGORY 
TYPE A TYPEB 

I 0 0 

II 0.01 0 

III 0.1 0.01 

IV 1.0 0.1 

v 1.0 1.0 

VI 1.0 1.0 

VII 1.0 1.0 

VIII 1.0 1.0 

Source: NRC 1977 

F.4.4.4 Respirable Fractions 

Subsequent to release, dispersion of the material 
into the atmosphere as an aerosol and, in most 
cases of interest, inhalation into the respiratory 
tract (respirable aerosols only) would be 
required to produce a significant exposure to 
members of the public. Therefore, in addition to 
determining the respirable fractions, the portion 
of that release which is respirable is also 
determined for risk analysis. Most solid 
materials are relatively nondispersible. 
Conversely, gaseous materials are easily 
dispersed. Liquid dispersibility depends on the 
liquid volatility. The aerosolization and 
respirable fractions depend on the physical form 
of the material. 

The bounding off-site shipments described in 
subsection F.6.5.1 are plutonium powders. (The 
specific application of this methodology to the 
bounding shipments is also discussed in section 
F.6.5.1.) Generally the powder is pressed, 
reducing its dispersibility, and enclosed within 
four layers of metal containers: two associated 
with the plutonium packaging and two 
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associated with handling outside the packaging. 
Should these four layers of containment fail in 
an impact accident, the mechanisms for 
converting the powder to a respirable aerosol 
would be the impact force itself and the release 
of gases. 

Radioactive decay and solar insulation produce 
heat that causes gas within containers (including 
chemically inert gases, such as argon) to 
expand, thus raising the gas pressure inside the 
packaging. In addition to producing heat, 
radioactive decay produces helium, which 
further increases pressure. The average 
atmospheric pressure at LANL is 11.3 pounds 
per square inch absolute (psia), in contrast to 
14.7 at sea level. The total pressure difference 
between the inner powder container and the 
environment from these factors can be as high as 
30.1 psig. Tests with air injected into the 
bottom of a powder bed in an open-top container 
produced respirable fractions of 3 x 1 o-5 

4 ' 6.7 x 10 , and 6.1 x 104 for pressures of 9, 
17.5, and 24.5 psig, respectively (DOE 1994b). 
The highest of the three values was used in this 
appendix. The fraction of powder aerosolized 
by depressurization is about a factor of 20 
higher than the fraction aerosolized by impact 
forces (DOE 1994b) and the latter can be 
ignored in comparison to the former. 

The use of the value of 6.7 x 104 for the 
respirable fraction of a release in this appendix 
is conservative since the four containment 
vessels would not be expected to completely 
open up, even in a severe impact accident. 

Given an accident involving fire, the release 
mechanism would also be rapid 
depressurization since the packaging would 
contain no combustible material. Once a 
pathway from the powder cans to the 
environment is established, some additional 
powder may be aerosolized by updrafts from the 
fire. Review of DOE Handbook 3010-94 
(DOE 1994b) shows that the depressurization 
effect is about 400 times larger than the updraft 
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effect and the latter can be ignored m 
comparison to the former. 

Exposure of a plutonium package to a 1,475°F 
fire for 30 minutes would produce a gas pressure 
of 64.5 psig in a container that has a rupture 
pressure of 123 psig (Barklay 1983). Longer 
fires would produce higher gas pressures and 
lower rupture pressures; therefore, the gas 
pressure at rupture would be no higher than 
123 psig. 

Table 4-12 in DOE Handbook 3010-94 (DOE 
1994b) presents respirable fraction estimates 
from the aforementioned pressurized powder 
release tests for pressures of 9, 18, 24.5, 250, 
and 500 psig. For 250 psig, the maximum 
respirable fraction of a release is 2.5 x 10·2. 

This value is judged to be conservative for the 
present case, because the test pressure was a 
factor of 2 higher than the expected package 
burst pressure and the tests involved blowing 
powder out of an open-topped container with a 
burst of air injected at the bottom of the powder 
bed. 

The impact and fire values are combined for the 
RADTRAN severity categorization scheme by 
considering that fires occur in 1.6 percent of all 
truck accidents. The weighted value of the 
respirable fraction is then (0.984)(6.7 x 10-4) + 
(0.016)(2.5 X 10·2) = 1.06 X 10·3 for an open-top 
container. Table F.4.4.4-1 shows the results of 
combining the open-top container value of 
1 X 10-3 with the Type B package release 
factors ofTable F.4.4.3-l. The values forWIPP 
packaging, obtained by a similar analysis 
(DOE 1990), are also shown in Table 
F.4.4.4-l. 

F.4.4.5 Health Risk Conversion 
Factors 

The risk from ionizing radiation consists mostly 
of some number of excess latent cancer fatalities 
(LCFs). These are cancers resulting from, and 
that develop well after, the exposure to ionizing 
radiation. These represent an increase in the 
number of fatal cancers that occur from other 
causes. The excess LCF is the product of the 
dose and the risk conversion factor. The reader 
should recognize that these estimates are 

TABLE F .4.4.4-1.-Estimated Respirable Release Fractions for Shipping Packaging Under 
Various Accident Severity Categories 

SEVERITY 
CATEGORY 

I 

II 

III 

IV 

v 
VI 

VII 

VIII 

a For package contents ofloose powder 
b Source: DOE 1990 
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ESTIMATED RESPIRABLE RELEASE FRACTION 

TYPEB8 TRUPACT-llb NUPAC72Bb 

0 0 0 

0 0 0 

1 x w·5 8 x w·9 6 x w·9 

1 x w·4 2 x w·7 2 x w·7 

1 x w·3 8 x w·5 1 x w·4 

1 x w·3 2 x w·4 1 x w·4 

1 x w·3 2 x w·4 2 x w·4 

1 x w·3 2 x w·4 2 x w·4 



intended to provide a conservative measure of 
the potential impacts to be used in the decision
making process and do not necessarily portray 
an accurate representation of actual anticipated 
fatalities. In other words, one could expect that 
the stated impacts form an upper bound and that 
actual consequences could be less, but probably 
would not be worse. Refer to appendix D, 
section D.1 for further discussion of the 
determination and application of risk factors for 
LCFs. 

The health risk conversiOn factors used 
throughout this appendix to estimate the number 
of expected cancer-caused fatalities due to 
radiological exposures are 5.0 x 10-4 cases of 
expected excess LCFs per person-rem for 
members of the public, and 4.0 x 10-4 cases per 
person-rem for workers (ICRP 1991). 

F.4.5 Event Tree Analysis 

Event trees are used for the analyses of off-site 
accidents involving HAZMAT transportation 
and on-site accidents involving RAM 
transportation. 

An event tree is a graphical model for 
identifying and evaluating potential outcomes 
from a specific initiating event. The event tree 
depicts the chronological sequence of events 
(accident scenario) that could result from the 
initiating event. The identification of accident 
scenarios are the first of two key results from the 
event tree analysis; quantification of the 
scenario frequencies from the event tree is the 
second key result. 

Figure F.4.5-1 is a graphical representation of 
five accident scenarios. The frequency of an 
accident producing a puncture force is 
designated as the parameter A, which is inserted 
on the tree as illustrated in Figure F.4.5-l. The 
conditional probability that puncture force 
causes package failure designated as the 
parameter B. Because B is the conditional 
probability that puncture force causes package 
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failure, then 1-B is the conditional probability 
that puncture force does not cause package 
failure. The parameter C designates the 
conditional probability that a fire occurs, and the 
parameter D is the conditional probability that 
the fire duration is sufficient to cause package 
failure. The frequency of a particular scenario 
(e.g., puncture failure without fire, which is 
designated as F2), is evaluated by multiplying 
the initiating event frequency and the individual 
probabilities, [e.g., F2 =Ax B x (1- C)]. 

The parameter A is the product of the accident 
rate from section F.4.2.3 and the fraction of the 
accidents producing puncture force. The latter 
is taken from Dennis et al or Clarke et al., as 
appropriate. The parameter C and the 
probabilistic force magnitude distributions 
needed to evaluate parameters B and D are from 
the same two references. 

Event trees similar to Figure F .4. 5-1 are used 
for impact, crush, puncture, and fire without 
mechanical forces. This approach is 
conservative because the failures from other 
mechanical forces are not excluded for failure 
from the specific mechanical force. Clearly, the 
package can fail only once and the mechanical 
failures are triple counted. The error is 
generally less than a few percent, but the event 
trees are greatly simplified. The simple form for 
each force results from the assumption that all 
failures for a single accident force can be 
aggregated for frequency analysis. In frequency 
analysis, one package failure mode for a 
particular transportation accident force usually 
dominates the others. Event trees for fixed 
facilities are generally more complicated than 
transportation event trees because there are 
usually more opportunities for safety systems or 
operator action to mitigate the accident initiator. 
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FIGURE F.4.5-1.-Event Tree Analysis of Puncture Accidents. 

F.5 DETERMINATION OF SHIPMENTS 

BY ALTERNATIVE 

F.5.1 Introduction 

The determination of shipments of RAM and 
HAZMAT proceeded in three steps. First, 
historical databases were examined to get an 
overview, focus the subsequent data gathering 
to the most important risk contributors, and 
provide an accuracy check for the 
data-gathering process. 

Data gathering, the second step, consisted of 
both interviews with cognizant persons and 
reviews of additional databases. The data
gathering process for RAM involved different 
databases, interviewees, and interviewers than 
the data-gathering process for HAZMAT. 

The last step was the tabulation of results for 
each SWEIS alternative. 

F-32 

F.5.2 Baseline Shipments 

DOE tracks unclassified shipments in a 
database called the Shipment Mobility/ 
Accountability Collection (SMAC). The 
tracking is based on shipping invoices paid by 
DOE and its contractors. Data on 
approximately 5,000 RAM and HAZMAT 
shipments to or from LANL were obtained from 
the SMAC for fiscal years 1990 through 1994. 
The shipments were first aggregated into 81 
commodity groups, e.g., paint. The least 
HAZMAT were determined on the basis of the 
material maximum shipment weight compared 
with regulatory reporting thresholds in 40 CFR 
302, Table 302.4, or 40 CFR 355, appendices A 
and B. The material was screened from further 
consideration ifthe maximum shipping amount 
was less than the threshold. 

The remaining materials were grouped into four 
categories: radioactive, toxic, flammable, or 
explosive materials. A bounding material was 
picked as the most hazardous for each of these 
four groups on the basis of the toxicity of 



materials shipped in large amounts to or from 
LANL. The results are shown in Table F.5.2-l. 
Also shown in Table F .5 .2-1 are the numbers of 
large and small shipments over the 5-year 
period. A large shipment is one that is greater 
than 10 percent of the maximum shipment 
quantity. 

The materials screened from further 
consideration because of their low hazard are 
not listed in Table F.5.2-l. Some classified 
shipments, e.g., SST shipments, are also not 
included in Table F.5.2-1, since an invoice is 
not submitted for payment, however, classified 
shipments are considered in the risk analyses. 

A recent annual shipment summary prepared by 
LANL is shown in Table F.5.2-2. Off-site 
shipments of RAM and HAZMAT total 3,526 
per year in contrast to the SMAC results (Table 
F.5.2-1) of about 1,000 per year (when the 
screened shipments are considered). The large 
difference is due to the classified shipments 
mentioned previously and to other shipments 
for which LANL is not billed explicitly for 
transportation (e.g., contaminated-laundry 
shipments). Table F.5.2-2 was used to 
determine the number of HAZMAT shipments 
used in subsection F.5.3, and Table F.5.2-1 was 
used to help characterize those shipments 

F.5.3 Shipments For SWEIS 
Alternatives 

The determination of shipments by SWEIS 
alternative focused on ensuring that shipments 
were identified of both RAM and HAZMAT 
that could contribute significantly to accident 
risk. For example, bulk gas shipments were of 
special interest. 

The RAM shipment characteristics were 
determined by interviewing cognizant LANL 
staff. Historical shipment data, on-site and off
site, were used to help ensure completeness. 
On-site shipments of SNM at the gram level 
were not individually accounted for because 
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their contribution to risk would be minor; 
however, shipment projections were 
conservatively high to ensure that the 
transportation risks were bounded in this 
analysis. The off-site and on-site RAM 
shipments for each LANL SWEIS alternative 
are listed in Tables F.5.3-1 and F.5.3-2, 
respectively. The number of shipments 
projected is higher than those reflected in Table 
F.5.2-2 for a variety of reasons, including: the 
conservatism applied to shipment projections, 
the fact that several activities at LANL have 
been operating below planned levels, and the 
fact that some programs at LANL are increasing 
activity levels over recent levels due to DOE 
decisions made prior to this SWEIS (e.g., 
stockpile stewardship in the absence of 
underground testing, demonstration of 
accelerator production of tritium, and 
surveillance of stored materials). 

The conservatism applied to the shipments is 
reflected in two ways. First, the number of 
shipments per year reflected in the table is 
typically at the high end of a range; this is done 
to ensure that impacts associated with total 
mileage are not underestimated. Second, the 
number of packages in a shipment is at the high 
end of a range; this is done to ensure that 
impacts associated with the shipment quantities 
(e.g., accidents that release cargo and worker 
and public exposures under no-incident 
conditions) are not underestimated. These 
shipments should not be used to estimate 
material flows/balances because the 
combination of bounding shipment numbers 
and bounding packages per shipment would 
yield overly conservative material flows. For 
those interested in such balances, the No Action 
Alternative would result in an average annual 
plutonium inventory increase of about 130 
kilograms. The other alternatives would have 
slightly different average annual flows, but the 
inventory growth over the next 10 years can be 
accommodated in storage facilities, once the 
NMSF at TA-55 is operational. The enriched 
uranium inventory at LANL may actually 
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TABLE F.5.2-1.-Summary of Radioactive and Hazardous Material Bounding Off-Site Shipments 
to and from LANL, 1990 Through 1994 

TRANSPORT MATERIAL BOUNDING 
MAXIMUM 
SIDPPING 

MODE CATEGORY MATERIAL 
QUANTITY 

Truck Flammable Hydrogen 50,000 ft3 

Truck Toxic Chlorine 2,000 lb 

Truck Radiologicalc Tritium 29,160 Ci 

Truck Explosive HMX 13,801 lb 

Air Toxic Chlorine 7lb 

Air Explosive HMX 195 lb 

Air Radiological Tritium 970,000 Ci 

HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
a About 2,500 shipments screened because oflow material toxicity 
b Large shipments are greater than 10% ofthe maximum shipping quantity 
c SST trailer shipments not included 

NUMBER OF 
SMALL8 

SIDPMENTS 

320 

136 

406 

102 

160 

21 

1,185 

TABLE F.5.2-2.-Annual LANL On-Site and Off-Site Shipments 

NUMBER OF 
LARGEb 

SIDPMENTS 

17 

22 

11 

24 

15 

80 

I 

TYPE NONHAZARDOUS 
HAZARDOUS 

RADIOACTIVE 
(NONRADIOACTIVE) 

Off-Site 327,939 2,592 934 

On-Site Not available 7,560 1,187 

Source: Villa 1996 
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PROGRAMIMA TERIAL FORM 

Stabilization Project 345 for Salt 
Plutonium-239 

Oxide 

Pit Fabrication, P362 Plutonium 
Metal 

Plutonium 
Metal 

Pit Surveillance, P301 Plutonium 
Metal 

Pit Disassembly d Plutonium 
Metal 

I 
I 

Pit Disassembly Enriched 
Uranium Metal 

MOX Fuel (Parallex) Oxide in 
welded rods 

Plutonium-238 Operations RTG 

Oxide Powder 

Plutonium-238 Heat Source Oxide Powder 

NASA Plutonium-238 Heat Source Encapsulated 
powder 

Actinide Processing & Recovery/ Plutonium 
Plutonium (weapons grade) Metal 

As Above/Uranium Metal 

>-rj 

J_, 
Ul 

TABLE F.5.3--1.-0ff-Site Shipments of Radioactive Materials 
---- --- -- -- - --- ---- ------ --------- --

PACKAGES SIDPMENTS PER YEAR BY ALTERNATIVE 

ORIGIN DESTINATION 
PACKAGING AND 

PER COMMENT AMOUNT• 
SIDPMENT NO ACTION EXPANDED REDUCED GREENER 

RFETSC TA-55 500 g plutonium-239 in 40 I (total)b 8 (total)b I (total)b 8 (total)b SST 
TypeB 

6M 

TA-55 RFETSC As above As above I (total)b 8 (total)b I (total)b 8 (total)b SST 

Pantex TA-55 FL 10 0 12 0 0 SST 

TA-55 Pantex FL 10 5 8 5 5 SST 

Pantex TA-55 FL 4to6 5 10 5 10 SST 

Pantex TA-55 FL 10 I I I I SST 

RFETS TA-55 FL 10 I I I I 

SRS TA-55 FL 2 I I I I 

LLNL TA-55 FL 2 I I I I 

SRS TA-55 FL 19 2 2 2 2 

CMRand OakRidge Type B or equivalent 22 7 20 7 7 SST 
TA-55 

TA-55 Canada 0.3 kg plutonium I 2 2 2 2 SST 
(weapons grade) 

1.2-1. 8 kg MOX Type B 

Pantex TA-55 500 g plutonium-238 10 I I I I SST 
TypeB 

TA-55 SRS 500 g 83% plutonium-238 10 2 2 I 2 SST 
TypeB 

SRS TA-55 500 g plutonium-238 15 to 22 4 4 I 4 SST 
TypeB 

TA-55 Mound I ,800 g Type B 2 10 12 8 12 SST 

Pantex TA-55 FL 2 to 8 5 5 0 0 SST 

RFETS TA-55 FL 2 to 8 5 5 0 0 

SRS TA-55 FL 2 to 4 I 2 0 0 

LLNL TA-55 FL 2 to 4 I 2 0 0 

Oak Ridge TA-55 TypeB 7 to 10 24 60 24 24 SST 
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PROGRAMIMA TERIAL 

Plutoniwn (weapons grade) 
Standards 

Arnericium-241 Standards Sales 

Material Disposition 

Bulk Tritium 

Plutoniwn (weapons grade) 
(Pyrophoric) 

Subcritical Test Program 

Weapons System Evaluation 
Program Number 30 I 

I 

Molybdenum-99 Targets 

Highly Enriched Uranium (HEU) 
I Oxides, Carbides, Nitrides, and 
I 

Fluorides 
I 
I Secondaries Design Eva! 

Secondaries 

Sealed Sources 

Plutoniwn Objects 

TABLE F.5.3-1.-0ff-Site Shipments of Radioactive Materials-Continued 
~-~ ~----~~-·-·--~- --------~··· --~ -- - -- --- - ---- -

PACKAGES SIDPMENTS PER YEAR BY ALTERNATIVE 

FORM ORIGIN DESTINATION 
PACKAGING AND 

PER 
AMOUNT" 

SIDPMENT NO ACTION EXPANDED REDUCED GREENER 

Oxide TA-55 Uniform U~S. 4 kg in 9,968 Type B 5 5 5 5 5 

Oxide Uniform TA-55 4 kg in 9,968 Type B 5 5 5 5 5 
U.S. 

Oxide TA-55 Uniform U.S. 395 g 'Jype B 5 24 24 24 24 

Oxide Uniform TA-55 395 g 'Jype B 5 24 24 24 24 
U.S. 

Oxide TA-55 Houston, TX 28gin6M 1 I 2 I 2 

Oxide TA-55 England 28 g in6M 4 3 6 3 6 

Oxide TA-55 NY&CA 13gin6M 1 2 2 2 2 

Plutoniwn Pantex TA-55 FL 3 to 19 12 12 0 0 
Metal 

Plutoniwn RFETS TA-55 FL 14 I (total)b I (total)b I (total)b I (total)b 
Metal 

Solid storage Mound TA-16/21 120 g tritium in UC609 I 4 (total)b 4 (total)b 4 (total)b 4 (total)b 

Metal powder Mound TA-55 < 250 g plutonium in Type 2 I (total)b I (total)b I (total)b I (total)b 
B 

Test assembly TA-55 NTS FL I 4 6 4 4 

Secondaries Oak Ridge CMR. CSA I I 10 I I 

Metal CMR. SNL 30 g HEU/target 12 2 45 60 2 45 
targets/6M 

Powder CMR. OakRidge < 300 g HEU in Type A 10 5 5 3 5 

Secondaries Pantex CMR. TypeB I I 10 I I 

Secondaries TA-18 Oak Ridge TypeB -- I 10 I I 

Secondaries Pantex TA-18 TypeB 3 to 4 I (total)b 2 (total)b I (total)b I (total)b 

Double Uniform TA-18 300 Ci iridium-92 shielded I 3 (total)b 6 (totalt 3 (total)b 3 (total)b 
encapsulated u.s cask 

Double Uniform TA-18 fewmCi I 20 40 20 20 
encapsulated U.S. 

Metal See TA-18 5.85 X 103Ci 2 2 (total)b 3 (total)b 2 (total)b 2 (total)b 
comment plutoniwn-239 

136 x loJCi 
plutonium-240 in 50-gal 

6M 

~ - -~ -

COMMENT 

SST 

SST 

SST 

SST 

SST 

SST 

SST 

SST 

SST, yearly values for 
1998+2002 only 

SST 

SST 

Initial receipt at TA-55 
in SST, then to TA -18 

for storage. 

Asswne I from INEL, 
I from RF, and I 

(Expanded Operations) 
from Pantex. 
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TABLE F.5.3-l.-Off-Site Shipments of Radioactive Materials-Continued 
- -- ----- -- -- --- ---- -

PACKAGES SlllPMENTS PER YEAR BY ALTERNATIVE 

PROGRAMIMA TERIAL FORM ORIGIN DESTINATION 
PACKAGING AND 

PER 
AMOUNT0 

SJDPMENT NO ACTION EXPANDED REDUCED GREENER 

Unirradiated Low Enriched Oxide in AI See TA-18 8.4 xI o·'ci uraniwn-235 10 3 (total)0 6 (total)0 3 (total)" 3 (total)0 

Uranium Fuel rods comment 
2.9 x 10"3Ci uraniwn-238 

in 50-gaL 6M 

Irradiated Highly Enriched Metal or OakRidge TA-18 2.2 x 10"2Ci uraniwn-235 20 4 (total)b 8 (total)b 4 (total)b 4 (total)b 
Uranium Fuel ceramic 2.6 x I 04 Ci uraniwn-238 

composite 
in 50-gaL 6M 

Highly Enriched Uranium Metal or TA-18 Oak Ridge 2.2 x 10·2ci uraniwn-235 20 I I l I 
ceramic 

2.6 x 104 Ci uraniwn-238 
composite 

in 50-gal. 6M 

Feedstock Depleted Uraniwn Bulk metal SRS Sigma 2,000 kg uranium total in 25 45 232 45 45 
STCs 

Depleted Uranium Bulk metal OakRidge Sigma 500 kg uranium total in 20 45 111 45 45 
STCs 

Bulk metal Sigma OakRidge 500 kg uranium total in 20 45 171 45 45 
STCs 

Depleted Uranium Parts Bulk metal OakRidge Sigma 75 kg uraniwn total in 10 60 165 60 60 
STCs 

Bulk metal Sigma OakRidge 75 kg uraniwn total in 10 60 165 60 60 
STCs 

Bulk metal Concord, Sigma 75 kg uraniwn total in 10 85 300 85 85 
MA STCs 

Bulk metal Sigma Concord,MA 75 kg uraniwn total in 10 85 300 85 85 
STCs 

Depleted Uranium Samples Turnings Sigma OakRidge 7 vials (20 g uraniwn l 170 646 170 170 
each) in STC 

Highly Enriched Uranium Bulk metal Oak Ridge CMR 250 kg total in Type B -- 25 25 25 25 
(research and manufacturing 

Bulk metal CMR OakRidge 250 kg total in 1}'pe B 50 50 50 50 technologies)• --
Thorium-232 Oxide Powder Sigma OakRidge I,OOOkg thoriwn-232 total -- I l I I 

in 55-gaL shielded drums 

":rj 

.1 
-.._] 

--

COMMENT 

Assume I from 
Hanford, 2 from SRS; 
times 2 for Expanded 

Operations. 

SST 

SST 

SST 
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PROGRAM!MA TERIAL 

Bulk Tritium 

Tritiated Water Bound to Zeolite 
Matrix 

Dispersible Depleted Uranium 

Nondispersible Depleted Uranium 

Neutron Tube Target 

Off-Site Samples 

Neutron Scattering Research 

Misc. Nuclear Materials 

Medical Isotopes 

Irradiated Targets 

Experimental Samples 

Inertial Confinement Fusion 
Program 

Beryllium Targets 

Phosphorus-32 and Sulfur-35 
Isotopes 

Neutron Source Recovery 

Neutron Source Recovery 

TABLE F.5.3-l.-Off-Site Shipments of Radioactive Materials-Continued 

PACKAGES SIDPMENTS PER YEAR BY ALTERNATIVE 
PACKAGING AND 

FORM ORIGIN DESTINATION AMOUNT" PER 
SIDPMENT NO ACTION EXPANDED REDUCED GREENER 

Gas or solid SRS TA-16/21 120 g tritium in UC609 up to 10 10 20 10 10 
storage 

Gas or solid TA-16/21 SRS 120 g tritium in UC609 up to 5 2 4 2 2 
storage 

Gas or solid SRS TA-1612! 120 g tritium in H616-2 up to 10 10 20 10 10 
storage 

Gas or solid TA-16121 Rochester, NY , 1,000 Ci in Type A up to 10 50 100 50 50 
storage 

Gas or solid Rochester, TA-16/21 , 1,000 Ci in Type A up to 10 100 100 100 100 
storage NY 

Mole sieve TA-16121 NTS I 0 g tritium in Type A w/ up to 10 I 2 I I 
overpack 

Powder SRS TA-16/21 6 kg uranium in STC 2 2 4 2 2 

118-in. pellets TA-16/21 Boston 6 kg uranium in STC 2 2 4 2 2 

Tritium in solid TA-16121 SNL , 1,000 Ci in Type A up to 20 50 100 50 50 
storage 

Solid TA-53 DOE Labs 'JYpeA I by FedEx 50 50 50 50 
(uniform) 

Pressed TA-53 Uniform U.S. , 0.5 Ci J-L I by FedEx 12 12 12 12 
powders 

Double TA-53 OakRidge 1.4 mCi californium in 6M I I (total)b I (total)b I (total)b I (total)b 
encapsulated 

Liquid TA-48 Uniform U.S. Bounded by 2 Ci I 160 160 160 160 
strontium-82 in Type A 

box by FedEx 

Nondispersible TA-48 BNL Shielded Type B I 12 12 12 12 

Solids TA-48 Uniform U.S. Shielded Type A I 20 40 20 40 

Irradiated TA-35 Rochester, NY 0.5 Ci by FedEx I 100 100 100 100 
Targets 

H2 and H3 gas TA-35 LLNL I Ci by FedEx I 50 50 50 50 

Liquid Boston HRL 0.5 mCi by FedEx 3 50 100 16 50 

Encapsulated Uniform CMRITA-55 Type A, special form, 3 Ci 2 10 20 10 10 
oxide U.S. plutonium-238 

Encapsulated Uniform CMRITA-55 6M (Type B) normal form, 2 190 380 190 190 
oxide U.S. , 10 g plutonium-238 

COMMENT 

The unshielded 
radiation level is on the 
order of I 0,000 rem/h. 
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TABLE F.5.3-1.-0ff-Site Shipments of Radioactive Materials-Continued 

PACKAGES SHIPMENTS PER YEAR BY ALTERNATIVE 

PROGRAM/MATERIAL FORM ORIGIN DESTINATION 
PACKAGING AND 

PER COMMENT 
AMOUNT0 

SHIPMENT NO ACTION EXPANDED REDUCED GREENER 

Neutron Source Recovery Encapsulated Uniform CMR!TA-55 Heavily shielded Type B, I 2 4 2 2 
oxide u.s. 30 gm plutonium-238 

Plutonium Research Powder SRS TA-55 Not specifted in reference 26 I (total)b I (total)b I (total)b I (total)b SST 

Contaminated Laundry Particulate- SM-30 CA Duffie bag in STC, RAM about 200 52 81 52 52 Shipment amount will 
contaminated is near zero vary with alternative 

solid 

Contact-Handled TRU Solid TA-54 WIPP TRUPACT-IT 3 157 204 157 166 

TRU and Low-Level Waste Solid SNL TA-54 l7HDrum Included in contact--- -- -- -- --
handled TRU 

Remote-Handled TRU Solid TA-54 WIPP RH-72B I 33 41 31 34 

Mixed Low-Level Waste Solid/liquid/gas TA-54 Various permitted l7HDrum 65 33 33 33 33 Oak Ridge assumed 
facilities 

Low-Level Waste Solid TA-54 Utah/Nevada/ 17HDrum 65 377 0 942 1,050 Primarily soil and 
Hanford debris 

Total 2,440 4,244 2,894 3,132 

8 Refer to the packaging section F.2.0. 
b The total number of shipments over I 0 years is listed. The annual total is the value divided by 10. 
c This reflects return of recovered plutonium to RFETS. It is possible that this material would remain at LANL, as reflected in the Final Environmental Impact Statement on Management of Certain Plutonium Residues and Scrub Alloy 

Stored at the Rocky Flats Environmental Technology Site (DOE!EIS-0277) (DOE 1998). 
d This surplus material is expected to leave LANL, eventually; however, without a site selection for the plutonium disposition program, the timing and location for such shipments is unknown. Except for material shipped as MOX fuel 

(see below), this material is expected to remain at LANL for the period addressed in the SWEIS. 
• The shipments to Y -12 exceed the receipts from Y -12 because of an excess inventory that currently exists at LANL. This excess inventory of material from a variety of research and development activities is expected to be reduced 

over the next several years, at which point the HEU received will be approximately equal to the HEU shipped out. 
RFETS =Rocky Flats Environmental Technology Site, SRS = Savannah River Site, LLNL = Lawrence Livermore National Laboratory, CMR =Chemistry and Metallurgy Research, HEU =highly enriched uranium, CSA =canned 

subassembly, STCs =standard transportation containers, NTS =Nevada Test Site, BNL =Brookhaven National Laboratory, HRL =Health Research Laboratory 
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PROGRAM/MATERIAL FORM ORIGIN 

Plutoniwn (weapons grade) Solid TA-SS 
samples 

Plutoniwn (weapons grade) Liquid CMR 
samples 

Plutoniwn-238 samples Solid TA-55 

Plutoniwn-238 samples Liquid CMR 

Low-Level Waste Solid TA-SS 

Solid TA-SS 

Contaminated Laundry Particulate- TA-SS 
contaminated 

solid 

Radiography Metal TA-55 

I 
Contact-handled TRU Particulate- TA-SS 

contaminated 
solid 

Surveillance Metal TA-55 

Research and Development Metal TA-SS 

Research and Development Powder TA-SS 

Contact-Handled TRU Particulate- CMR 
contaminated 

solid 

HEU Powder TA-55 

Mixed Low-Level Waste Liquid CMR 

Particulate- CMR 
contaminated 

solid 

Mixed TRU Particulate- CMR 
contaminated 

solid 

TABLE F.5.3-2.-0n-Site Shipments of Radioactive Materials 
- -- -- --- -

SHIPMENTS PER YEAR BY ALTERNATIVE 

DESTINATION 
PACKAGING PACKAGES PER 

AND AMOUNT" SI-DPMENT 
NO ACTION EXPANDED REDUCED GREENER 

CMR 200 g plutonium 10 ]00 !SOb 100 100 
(weapons grade) in 

6M 

TA-SS 6 L of plutonium 4 128 240b 128 128 
(weapons grade) in 

15-in. container 

CMR 20 Ci plutoniwn- 10 -- -- -- --
238 in6M 

TA-SS 6 L of plutonium- 4 -- -- -- --
238 in 15-in. 

container 

TA-54 2 ft3 cardboard box 90 52 73 52 52 

TA-54 STC, Type A, or 6+12 9 15 9 9 
plastic wrap 

SM-30 Duffie bag Upto40 250 250 250 250 

Varies FL 1 100 500 24 100 

TA-54 17H drwn, < 100 g 16+40 78 158 62 78 
SNM 

CMR FL 1 0 200b 0 0 

CMR FL l 0 lOOb 0 0 

CMR Type B, 500 g 1 0 lOOb 0 0 

TA-54 17H drwn, < 1 00 g 20+25 4 5 4 4 
SNM 

CMR 17H drwn, < 300 g 2 I I I I 
HEU 

TA-54 17H drum, 16 mg 2 13 13 13 13 
plutoniwn 

(weapons grade) 

TA-54 17H drum, 16 mg 2 13 13 13 13 
plutoniwn 

(weapons grade) 
---------

TA-54 17H drwn, < 100 g I -- -- -- --
SNM 

---- ---- --- -----

COMMENT 

Road closure 

Combined with Pu (WG) 
samples 

Combined with Pu (WG) 
samples 

Compactible and in dumpster 

Noncompactible 

Shipment size will vary with 
alternative 

Return included 

Road closure 

Return included 

Return included 

Return included 

Road closure 

Included in truck with C.l2 
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PROGRAM/1.1A TERIAL FORM 

CSA Metal 

Metal 

Metal 

CSA (continued) Metal 

TRU Waste Research and Misc. solids 
Development 

Cemented 

Neutron Source Recovery Encapsulated 
oxide 

Oxide 

Contaminated Laundry Particulate-
contaminated 

solid 

Contingency SNM Metal 

Liquid 

Plutonium Objects Metal 

I 

! 

Molybdenum-99 Adsorbed 

Highly Enriched Uranium Liquid 

! 
Samples 

Low-Level Waste Particulate-
! contaminated 

solid 

Plutonium Parts Metal 

Metal 

MOXFuel Ceramic 

Contaminated Laundry Particulate-

'Tj 

~ 
contaminated 

solid 

TABLE F.S.J-2.-0n-Site Shipments of Radioactive Materials-Continued 
- -

SIDPMENTS PER YEAR BY ALTERNATIVE 

ORIGIN DESTINATION 
PACKAGING PACKAGES PER 

AND AMOUNT" SIDPMENT 
NO ACTION EXPANDED REDUCED GREENER 

TA-18 CMR CSA I 3 10 3 3 

CMR. TA-18 CSA I 3 10 3 3 

CMR. TA-8 CSA I 3 10 3 3 

TA-8 CMR. CSA I 3 10 3 3 

TA-54 TA-50/CMR. ,;; 1.8 Ci 10+18 7 (totall 7 (total)' 7 (totall 7 (total)' 
plutonium-239 and 

americium-241 

CMR TA-54 17H drum. mCi 40 2 (total)' 2 (total)' 2 (total)' 2 (total)' 
level 

SM-30 TA-55 (bounds 6M 2 202 404 202 202 
CMR.) 

CMR TA-55 Type B, 500 g 4+8 I (total)' I (total)' I (total)' I (total)' 

CMR SM-30 Duffle bag Upto!O 250 250 250 250 

CMR TA-18 Type B, 20 Ci 10 ]0 20 10 10 
plutonium-239 

CMR TA-18 6L of Highly 4 I 2 I I 
Enriched Uranium 
in 15-in. container 

TA-18 CMR (bounding) 17H, 40kg 2 8 16 8 8 
plutonium 

(weapons grade) 

TA-18 TA-48 Shielded Type A I 0 12 0 0 

TA-18 CMR Type A, 20g I 6 18 6 6 

TA-18 CMR/TA-54 17Hdrum 12 I I I I 

TA-18 CMR. FL I 84 220 84 96 

CMR TA-18 FL I 84 220 84 96 

TA-55 TA-18 Type B, 20 kg 5 2 (total)' 2 (total)' 2 (total)' 2 (total)' 
plutonium 

(weapons grade) 

TA-18 SM-30 Duffle bag Up to 30 24 48 24 24 

COMMENT 

Road closure 

Road closure 

Road closure 

Road closure 

Road closure, 1998, 1999, 
2002, Return included 

1998,2002 

I 0 g Pu-238 is accident 
analysis value; see off-site 

NS.I 

Bounding no action values are 
l kg Pu-238 and 3 kg Am-241 

Shipment amount will vary 
with alternative 

Road closure 

Road closure 

Return shipments included 

Mileage is to/from CMR. then 
to TA-54 

Most are to TA-55; CMR. is 
used as bounding 

Return included 

Shipment amount will vary 
with alternative 
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PROGRAM/MATERIAL FORM 

MC&A Highly Enriched Metals, 
Uranium Measurements oxides, or 

ceramics 

Radiography Solids 

Tritiated Water Bound to Mole sieve 
Zeolite Matrix 

Sealed Source Triple 
encapsulated 

Dispersible Depleted Powder 
Uranium (assumed) 

Bulk Tritium Gas or solid 
storage 

I 
Gas or solid 

i 
storage 

I 

Nondispersible Depleted 1/8-in. pellets 
Uranium 

Neutron Tube Target H3 in solid 
I storage 

Depleted Uranium Materials Bulk metal 

Pyrophoric 
metal 

Low-Level Waste Fixed surface 
contamination 

Contaminated Laundry Particulate-
contaminated 

solid 

Highly Enriched Uranium Bulk metal 

Inserts and Beam Stops Activated 
components 

Irradiated targets Activated 
components 

Low-Level Waste Solid 

Solid 

TABLE F.5.3-2.-0n-Site Shipments of Radioactive Materials-Continued 
- -- ----------- ---- -- -- --- ----------

SlllPMENTS PER YEAR BY ALTERNATIVE 

ORIGIN DESTINATION 
PACKAGING PACKAGES PER 

AND AMOUNT" SIDPMENT 
NO ACTION EXPANDED REDUCED GREENER 

TA-18 CMR 20 to 40 kg Unspecified 24 48 24 24 

TA-8 TA-18 Unspecified Unspecified 12 24 12 12 

TA-18 TA-55 Unspecified Unspecified 12 24 12 12 

TA-21/16 TA-54 s 1 0 g in package Up to 10 5 10 5 5 

TA-55 TA-16 Type A, special 54 3 3 3 3 
form 0.01 g 

plutonium-238 

TA-21 TA-16 6 kg uranium in 2 4 8 4 4 
STC 

TA-16/21 TA-16/21 s 120gper Upto!O 20 20 20 20 
shipment 

TA-16/21 TA-16/21 s I ,000 Ci per Upto10 20 20 20 20 
package 

TA-16/21 TA-16/21 s 6kg/STC Upto2 2 4 2 2 

TA-16121 TA-16/21 s 1,000 Ci per Up to 5 50 100 50 50 
package 

TA-8 Sigma 200 kg uranium in I 900 3,780 900 900 
(bounds STC 
shops) 

Sigma TA-54 60 kg uranium in 7 12 48 12 12 
7Adrum 

Sigma TA-54 Low Depleted 3 13 55 13 13 
Uranium in STC 

Sigma SM-30 Duffie bag 30 24 101 24 24 

CMR TA-8 (bounds 20 kg Highly 5 0 240 0 0 
shops) Enriched Uranium 

in Type A 

TA-53 TA-54 Shielded cask 1 12 12 12 12 

TA-53 TA-48 Shielded cask I 15 17 8 17 

TA-53 TA-54 2 ft3 cardboard box 80 5 5 5 5 

TA-53 TA-54 B-25 box 1 2 2 2 2 

-- -----

COMMENT 

Return included 

Road closure 

Road closure 

Road closure 

Return included 

May close roads 

May close roads 

Return included 

Ash portion is not pyrophoric 

Noncompactible 

Shipment amount will vary 
with alternative 

Closed roads, return included 

Unshielded radiation levels 
from few to 2 X I o5 Rlh 

Unshielded radiation level up 
to5 x 104 R!h 

Compactible and in dumpster 
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TABLE F.5.3-2.-0n-Site Shipments of Radioactive Materials-Continued 
-- - - -

SlllPMENTS PER YEAR BY ALTERNATIVE 

PROGRAM/MATERIAL FORM ORIGIN DESTINATION 
PACKAGING PACKAGES PER 

AND AMOUNT" SHIPMENT 
NO ACTION EXPANDED REDUCED GREENER 

Misc. Material Double TA-53 TA-55 6M, < 5 Ci I 2 (total)' 2 (total)' 2 (total)' 
encapsulated americium-241 

Liquid TA-53 TA--48 I 7H drum, 525 kg 3 1 (total)' I (total)' 1 (total)' 
Dp 

Activated Material Solid TA-53 TA-54 Various 2 15 15 15 

Activated Components Solid TA-53 TA-54 Various I 0 220 0 

Hot Cell Waste Particulate- TA-48 TA-54 Shielded Type A 1 3 3 3 
contaminated 

solids or 
liquids 

Activated TA-48 TA-54 Shielded cask I 18 18 18 
material 

Solids or Various TA-16, TA-15, or Various 1 477 886 471 
Tritium in (TA-3 similar 

solid storage bounding) 

Solids or TA-16 or TA-15 or similar Various 477 886 471 
Tritium in similar 

solid storage 

Low-Level Waste Solid TA-3 or TA-54 2 ft3 cardboard box 90 284 418 271 
similar 

Low-Level Waste Solid TA-3 or TA-54 B-25 box 2 193 278 181 
similar 

Low-Level Waste Solid TA-3 or TA-54 Dump truck I 2!5 269 361 
similar 

Low-Level Waste Solid TA-3 or TA-54 Various Unspecified 33 77 105 
similar 

Low-Level Mixed Waste Liquid TA-3 or TA-54 17HDrum 10 20 20 20 
similar 

Low-Level Mixed Waste Solid TA-3 or TA-54 Dump truck I 53 53 53 
similar 

Low-Level Mixed Waste Solid TA-3 or TA-54 96 ft3 box 2 18 20 18 
similar 

Total 4,372 10,754 4,454 

"Refer to the packaging section F.2.0. 
b These shipments constitute the approximately 500-shipment increase discussed in volume II, part II (PSSC Analysis for the Enhancement of Plutonium Pit Manufacturing), section 11.2.1 1. 
'The total number of shipments over 10 years is listed. The annual total is the value divided by 10. 
CSA =canned subassembly; MC&A =Materials Control and Accountability; STCs =standard transportation containers 

2 (total)' 

I (total)' 

15 

220 

3 

18 

471 

471 

335 

205 

259 

47 

20 

53 

18 

4,727 

---- -

COMMENT 

One shipment is 4.95 Ci Am-
241, other 1.83 Ci Pu-238 

Number of shipments averaged 
over 10 years 

Number of shipments averaged 
over 1 0 years, but actually 

occur 2000 to 2005 

Compactible, radiation levels 
up to 10Rih 

Noncompactible radiation 
levels up to 300 R!h 

One shipment ofDU, H3, etc. 
per experiment assumed 

One shipment per experiment 
assumed 

Compactible and in dumpster 

Noncompactible 

Soil and building debris 

Scrap metal 

Soils and debris 

Contaminated lead and non-
RCRA 
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LANLSWEIS 

decrease over time as the excess material in the 
current inventory is shipped off site. 

The HAZMAT shipments were determined 
primarily by using LANL databases such as the 
Automated Chemical Inventory System (ACIS) 
and STORES as well as by using the SMAC 
data. Large inventories and bulk shipments 
were of special interest. When such inventories 
and bulk shipments were identified, responsible 
personnel were interviewed. The bounding 
historical material types and quantities 
identified in Table F.5.2-1 were validated for 
the toxic and explosive material categories. The 
bounding flammable material was changed 
from hydrogen to propane because the potential 
consequence of a propane release was 
determined to be larger as a result of the 
differing dispersion characteristics of 
lighter-than-air hydrogen and heavier-than-air 
propane (subsection F.6.5.4). The maximum 
future explosive shipment size for truck was 
determined to be 40,000 pounds (18,000 
kilograms). Explosive shipments this large 
have been received in the past and could be 
received in the future. 

An extensive analysis of on-site HAZMAT 
shipments determined that the large toxic, 
flammable, and explosive off-site shipments 
bound the accident risk both on site and off site. 

Off-site shipments of toxic and flammable 
material classes were assumed to increase from 
the values in Table F.5.2-2 and vary with the 
SWEIS alternatives in the same way the off-site 
RAM shipments increase from the values in 
Table F.5.2-2 and vary with the SWEIS 
alternatives as described in Table F.5.3-1. 

Although the number of many types of 
operational shipments associated with the 
Reduced Operations Alternative are lower than 
in the other alternatives, the number of low
level waste (LLW) shipments for off-site 
disposal increases substantially as compared to 
the number of LL W shipments under the No 
Action Alternative (since the Reduced 

F-44 

Operations Alternative reflects off-site disposal 
of most LL W). This results in a total for off-site 
shipment mileage under the Reduced 
Operations Alternative, which is greater than 
the total off-site shipment mileage under the No 
Action Alternative. For this reason, the impacts 
that depend on the total off-site or radioactive 
shipment mileage are higher under the Reduced 
Operations Alternative than under the No 
Action Alternative. 

The baseline value of off-site shipments in 
Table F .5 .2-2 is the starting point for HAZMAT 
off-site shipments, after it is adjusted upward by 
the ratio of RAM shipments in Tables F.5.2-2 
and F.5.3-1. In the case of toxic and flammable 
materials, the values are then adjusted for the 
SWEIS alternatives by the ratio of the number 
shipments under Expanded Operations, 
Reduced Operations, and Greener Alternatives 
to the No Action shipments in Table F.5.3-1. 
Projections, by alternative, were available for 
large off-site shipments of explosives. The on
site HAZMAT shipments were assumed to 
increase from the values in Table F.5.2-2 and 
vary with SWEIS alternatives in the same way 
as the on-site RAM shipments increase from 
Table F.5.2-2 to Table F.5.3-2 and vary with 
SWEIS alternative. 

The resulting annual number of significant 
HAZMAT shipments for each alternative are 
given in Table F.5.3-3. The ratio of significant 
to total shipments is the same as that in Table 
F.5.2-1. As before, a large shipment is one that 
is greater than 10 percent of the maximum 
shipment quantity. 

F.6 IMP ACT ANALYSIS RESULTS 

F.6.1 Introduction 

To determine the impacts of the transportation 
of RAM and HAZMAT, four risk measures are 
defined in subsections F.3.3 and F.3.4: truck 
emissions in urban areas, truck accident injuries 
and fatalities that are independent of the nature 
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TABLE F.5.3-3.-Annual Number of Hazardous Material Truck Shipments 
for SWEIS Alternatives 

ALTERNATIVE 

SHIPMENT NO ACTION 
EXPANDED REDUCED 

GREENER 
TYPE OPERATIONS OPERATIONS 

TOTAL TOTAL TOTAL 
SIGNIFICANT LARGE SIGNIFICANT 

Off-Site, 645 90 1,439 
Toxic 

Off-Site, 1,382 73 3,081 
Flammable 

Off-Site, 518 2 1,155 
Explosive 

On-Site 14,628 NA 34,231 

of the cargo, incident-free radiation exposure, 
and accidents resulting in a release of RAM or 
HAZMAT. 

The RAM shipments presented by alternative 
(as in Tables F.5.3-1 and F.5.3-2) were 
identified for a specific origin/destination, or 
were categorized as going to one of five regions: 
northeast, southeast, northwest, southwest, or 
New Mexico. A centroid (central location) was 
picked for each of these regions on the basis of 
historical and projected shipments: Concord, 
Massachusetts; Aiken, South Carolina; 
Richland, Washington; Berkeley, California; 
and Albuquerque, New Mexico. The distances 
from LANL to the centroids are given in Table 
F .6.1-1. The shipment distances for explosives, 
flammable materials, and toxic materials were 
based on the corresponding large truck 
shipments in Table F.5.2-1. The centroids 
selected were Ft. Smith, Arkansas; Phoenix, 
Arizona; and Milwaukee, Wisconsin, 
respectively. All distances given in Table 
F.6.1-l were determined from the IDGHWAY 
code (Johnson et al. 1993) and include the 
distances between LANL and 1-25, as presented 
in Table F.4.3-l. 

TOTAL TOTAL TOTAL TOTAL TOTAL 
LARGE SIGNIFICANT LARGE SIGNIFICANT LARGE 

200 

164 

2 

NA 

F.6.2 

606 84 645 90 

1,299 70 1,382 73 

487 1 518 1 

14,189 NA 15,068 NA 

Truck Emissions in Urban 
Areas 

The truck emission risk is based on 1.0 x 10-7 

excess LCF per truck kilometer in urban areas 
where the number of kilometers is obtained as 
described in section F.4.3. Because Los Alamos 
is not an urban area, only off-site shipments 
were addressed in this analysis (off-site 
shipments by alternative are presented in Tables 
F.5.3-l [RAM] and F.5.3-3 [HAZMAT]). The 
total distance traveled in urban areas in a year is 
calculated for these shipments using the 
distances in Table F.6.1-l, and the 
corresponding excess LCFs are calculated using 
the conversion factor presented above. The 
results are presented in Table F.6.2-l. 
Approximately 65 percent of the excess LCFs 
are due to RAM shipments and 35 percent are 
due to HAZMAT shipments. All shipments are 
conservatively assumed to result in an empty 
truck making the return trip. This is appropriate 
for WIPP shipments and many SST trailer 
shipments; however, most shipments are in 
general commerce and would not include the 
return of an empty truck. 
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TABLE F.6.1-1.-0ff-Site Shipment Distance per Trip 

MILES MILES MILES 
ROUTE (KILOMETERS) IN (KILOMETERS) IN (KILOMETERS) IN 

URBAN AREAS SUBURBAN AREAS RURAL AREAS 

Northeast, RAM 63 (102) 511 (823) 1,647 (2,652) 

Southeast, RAM 20 (32) 275 (442) 1,312 (2, 113) 

Northvvest,RAM 17 (27) 118 (190) 1,092 (1,759) 

Southvvest, RAM 20 (32) 75 (120) 1,094 (1,762) 

Toxic Material 22 (36) 152 (245) 1,230 (1,981) 

Flammable Material 13 (21) 50 (80) 496 (799) 

Explosive Material 6 (10) I 63 (102) 684 (1,102) 

TABLE F.6.2-1.-Number of Excess Latent Cancer Fatalities Due to Truck Emissions 
in Urban Areas 

ALTERNATIVE 

RISK MEASURE EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Excess LCF per Year 3.2 x w-2 6.6 x w-2 3.4 x 10-2 3.6 x w-2 
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F.6.3 Truck Accident Injuries and 
Fatalities 

The HIGHWAY code (Johnson et al. 1993) was 
used to detennine the distance traveled in each 
state for each of the centroids described in 
subsection F.6.1. The truck accident fatality, 
injury, and total accident rates in each state were 
taken from Saricks and Kvitek (1994). The 
rates in Table F.4.2.2-1 were used between 
Santa Fe and LANL, and the rates in Table 
F.4.2.3-1 were used on site. The results are 
given in Tables F.6.3-1 through F.6.3-3 for 
fatalities, InJunes, and total accidents, 
respectively. Approximately 65 percent of the 
impacts are due to RAM shipments, and 35 
percent are due to HAZMAT shipments. Again, 
all shipments are assumed to result in a return by 
an empty truck. 

F.6.4 Incident-Free Radiation 
Exposure 

The RADTRAN and ADROIT codes are used 
with the estimated number of off-site shipments 
in Tables F.5.3-1 and F.5.3-2 and with the 
estimated package surface radiation levels to 
obtain the results shown in Tables F.6.4-1 
through F.6.4-4. The aircraft segment is for 
overnight carrier service; the truck segment to/ 
from the airport is included in the truck results. 

:MEl dose occurs between LANL and 1-25 and 
is 3.0 X 10-4,3.8 X 10-4,3.2 X 10-4, and 3.4 X 10-4 

rem for the No Action, Expanded Operations, 
Reduced Operations, and Greener Alternatives 

' respectively. 

F.6.4.1 Driver Doses from On-Site 
Shipments of Radioactive 
Materials 

The number of on-site shipments of RAM for 
the baseline year 1994, was 1,187 shipments, 
(taken from Table F.5.2-2). The baseline 
number of on-site shipments of RAM for the 
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four SWEIS alternatives was taken from Table 
F.5.2-3. TableF.6.4.1-1 presentsasummaryof 
the total number of on-site shipments for all 
alternatives. 

Dosimetry data for 25 on-site LANL drivers 
were provided by LANL. For identification 
purposes, the drivers were assigned numbers 1 
through 25. Driver doses for 1994 were 
extracted from the dosimetry data package and 
are summarized in Table F.6.4.1-2. Driver 
number 2 did not have any dosimetry data for 
years beyond 1992, therefore, it was assumed 
that this driver is no longer working at LANL. 
He was dropped from further analysis. The 
driver doses were, therefore, based on 24 
drivers. 

To evaluate driver doses for the different 
SWEIS alternatives, it was assumed that the 
number of drivers (24) would be the same under 
each of the alternatives. In calculating the 
cancer risk associated with these doses a dose
to-risk conversion factor 4 x 1 o-4 exc~ss LCFs 
per person-rem was used (ICRP 1991). 

To evaluate doses associated with on-site 
shipments for the different alternatives the 
following procedure was followed: ' 

• A dose per shipment was calculated for the 
baseline year as follows: 

Dose (person-rem per shipment)= 
(total collective dose) per number of 
shipments. 

= 9.57 x w-4 

The baseline total dose of 1.136 
person-rem was taken from Table 
F.6.4.1-2. 
The total number of shipments for each 
alternative was then multiplied by 
9.57 X 10-4 to obtain the total collective 
dose per alternative. 
The total dose per alternative was then 
divided by 24 (the number of drivers) 
to obtain the average driver dose for 
each alternative. 
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TABLE F.6.3-1.-Annual Truck Accident Fatalities 

ALTERNATIVE 

ROUTE SEGMENT EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

On-Site 1.5 x w-4 3.3 x w-4 1.4 x w-4 1.5 x w-4 

LANL to U.S. 84/285 1.1 x w-3 3.4 x 10-3 1.8 x 10_3 1.9 X 10-3 

U.S. 84/285 to I-25 4.1 x 10-3 8.2 x w-3 4.3 X W 3 4.6 X 10-3 

Remainder of New Mexico 7.2 x w-2 1.5 x w-1 7.5 x w-2 8.0 X 10-2 

Outside New Mexico 3.0 X 10-1 6.2 x 10-1 3.3 X 10-1 3.5 X 10-1 

Total 3.8 x w-1 7.8 X W 1 4.1 x 10-1 4.4 X 10-1 

TABLE F.6.3-2.-Annual Truck Accident Injuries 

ALTERNATIVE 

ROUTE SEGMENT EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

On-Site 3.1 x w-3 1.0 x 10-3 2.9 X w-3 3.2 X 10-3 

LANL to U.S. 84/285 3.5 x w-2 7.1 x 10-2 3.7 x 10-2 4.0 X 10-2 

U.S. 84/285 to I-25 8.6 X 10-2 1.8 x 10-1 9.1 x 10-2 9.7 X 10-2 

Remainder of New Mexico 6.4 x 10-1 1.3 X 10° 6.8 x 10-1 7.2 X 10-1 

Outside New Mexico 3.0 X 10° 6.0 X 10° 3.3 X 10° 3.6 X 10° 

Total 3.8 X 10° 7.6 X 10° 4.1 X 10° 4.5 X 10° 

TABLE F.6.3-3.-Number of Annual Truck Accidents 

ALTERNATIVE 

ROUTE SEGMENT EXPANDED REDUCED NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

On-Site 1.5 x w-2 3.3 X W 2 1.4 X W 2 1.5 x 10-2 

LANL to U.S. 84/285 1.1 x 10-1 3.4 x 10-1 1.8 x w-1 1.9 X 10-1 

U.S. 84/285 to I-25 4.1 x 10-1 8.2 x 10-1 4.3 X 10-l 4.6 X 10-l 

Remainder of New Mexico 6.7 X 10-l 1.4 X 10° 7.0 X 10-l 7.6 X 10-l 

Outside New Mexico 3.2 X 10° 6.4 X 10° 3.6 X 10° 3.8 X 10° 

Total 4.5 X 10° 9.0 X 10° 4.9 X 10° 5.2 X 10° 
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TABLE F .6.4--1.-Annual Incident-Free Population Dose and Excess Latent Cancer Fatality for the 
No Action Alternative 

TRUCK OR AIR NONOCCUPATIONAL 

CREW ALONG ROUTE SHARING ROUTE STOPS 
ROUTE SEGMENT 

PERSON EXCESS PERSON EXCESS PERSON- EXCESS PERSON- EXCESS 
-REM/ LCF/ -REM/ LCF/ REM/ LCF/ REM/ LCF/ 
YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR 

LANL to U.S. 84/285 5.9 X 10° 2.4 x 10_3 3.2 x 10_2 1.6 x 10-5 5.1 x 10-1 2.6 x 10-4 3.2 X 10° 1.6 x 10-3 

U.S. 84/285 to I-25 7.9 X 10° 3.2 x 10-3 3.8 x 10-1 1.9 x 10-4 3.6 X 10° 1.8 x w-3 3.3 X 10° 1.6 x w-3 

Remainder of New 4.5 X 101 1.8 x 10-2 1.0 x 10-1 5.o x 10-5 1.7 X 10° 8.5 x 10-4 2.4 X 101 1.2 x 10-2 

Mexico 

Outside New Mexico 4.1 X 102 1.6 x 10-1 2.8 X 10° 1.4 x 10-3 2.4 X 101 1.2 x 10-2 1.8 X 102 9.0 x 10-2 

Aircraft 2.4x10° 1.2xlo-3 NA NA NA NA NA NA 

NA =Not applicable 

TABLE F.6.4-2.-Annual Incident-Free Population Dose and Excess Latent Cancer Fatality for the 
Expanded Operations Alternative 

TRUCK OR AIR NONOCCUPATIONAL 

CREW ALONG ROUTE SHARING ROUTE STOPS 
ROUTE SEGMENT 

PERSON- EXCESS PERSON- EXCESS PERSON EXCESS PERSON EXCESS 
REM/ LCF/ REM/ LCF/ -REM/ LCF/ -REM/ LCF/ 
YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR 

LANL to U.S. 84/285 7.4 X 10° 3.0 x 10_3 4.0 x w-2 2.0 x 10-5 6.5 x w- 3.2 x 10-4 4.0 X 10° 2.0 x 10-3 

1 

U.S. 84/285 to I-25 1.0 X 101 4.0 x 10-3 4.9 x w-1 2.4 X 10-4 4.6 X 10° 2.3 x 10-3 4.2 X 10° 2.1 x 10-3 

Remainder of New 5.5 X 101 2.2 X 10-2 1.2 x w-1 6.2 X 10-5 2.1 X 10° 1.0 x 10-3 3.0 X 101 1.5 x 10-2 

Mexico 

Outside New Mexico 5.1xl02 2.0 x 10-1 3.5 X 10° 1.8 x 10_3 3.0 X 101 1.5 x 10-2 2.3 X 102 1.2 x 10-1 

Aircraft 2.4x10° 1.2x1 o-3 NA NA NA NA NA NA 

NA =Not applicable 
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TABLE F.6.4-3.-Annual Incident-Free Population Dose and Excess Latent Cancer Fatality for the 
Reduced Operations Alternative 

TRUCK OR AIR NONOCCUPATIONAL 

CREW ALONG ROUTE SHARING ROUTE STOPS 
ROUTE SEGMENT 

PERSON EXCESS PERSON EXCESS PERSON- EXCESS PERSON EXCESS 
-REM/ LCF/ -REM/ LCF/ REM/ LCF/ -REM/ LCF/ 
YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR 

LANL to U.S. 84/285 6.4 X 10° 2.6 x 10-3 3.4 x w-2 u x 10-5 5.6 x 10-1 2.8 x 10-4 3.4 X 10° 1.7 x w-3 

U.S. 84/285 to I-25 8.7 X 10° 3.5 x 10-3 4.2 x w- 1 2.1 x 10-4 3.4 X 10° 1.1 x 10_3 3.6 X 10° 1.8 x 10-3 

Remainder of New 5.0 X 101 2.0 X 10-2 1.2 X 10-1 6.0 x 10-5 1.9 X 10° 9.5 x 10-4 2.7 X 101 r.4 x 10-2 

Mexico 

Outside New Mexico 4.4 X 102 1.8 x 10-1 2.9 X 10° 1.4 x w-3 2.5 X 101 1.2 x 10-4 2.0 X 102 1.0 X 10-1 

Aircraft 2.4 X 10° 1.2 x 10-3 NA NA NA NA NA NA 

NA =Not applicable 

TABLE F.6.4-4.-Annual Incident-Free Population Dose and Excess Latent Cancer Fatality for the 
Greener Alternative 

TRUCK OR AIR NONOCCUPATIONAL 

CREW ALONG ROUTE SHARING ROUTE STOPS 
ROUTE SEGMENT 

PERSON EXCESS PERSON EXCESS PERSON- EXCESS PERSON EXCESS 
-REM/ LCF/ -REM/ LCF/ REM/ LCF/ -REM/ LCF/ 
YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR 

LANL to U.S. 84/285 6.8 X 10° 2.7 x ro-3 3.6 x 10-2 1.8 x 10-5 5.9 x 10-1 3.0 x 10-4 3.6 x ro0 1.8 x ro-3 

U.S. 84/285 to I-25 9.2 X 10° 3.7 x ro-3 4.4 x ro-1 2.2 x 10-4 4.2 X 10° 2.1 x 10-3 3.8 X 10° 1.9 x 10-3 

Remainder of New 5.2 X 101 2.1 x ro-2 1.3 X 10-1 6.5 x 10-5 2.0 X 10° 1.0 x 10_3 2.8 X 101 1.4 x 10-2 

Mexico 

Outside New Mexico 4.6 X 102 1.8 X 10-1 3.0 x ro0 1.5 x 10-3 2.6 X r01 1.3 x ro-4 2.r X r02 1.0 x ro- 1 

Aircraft 2.4 X 10° 1.2 x 10-3 NA NA NA NA NA NA 

NA =Not applicable 
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TABLE F.6.4.1-1.-Annual Doses and Cancer Risks to Drivers from On-Site Shipment of 
Radioactive Materials 

BASELINE 
NO ACTION 

EXPANDED REDUCED 
GREENER 

(1994) OPERATIONS OPERATIONS 

Number of Shipments 1,187 4,372 10,754 4,454 4,728 

Collective Driver Dose 1.136 4.184 10.292 4.262 4.525 
(person-rem)a 

Average Driver Dose· 0.047 0.174 0.429 0.178 0.189 
(rem)b 

Cancer Riske 4.54 x w-4 1.67 x w-3 4.12 x w-3 uo x w-3 1.81 x w-3 

a This is the total collective dose to all 24 drivers working at LANL. This dose was obtained by multiplying the total number of 
shipments by 9.57 x 10-4. 

b This is the annual average dose to each of the 24 drivers, obtained by dividing the total dose by 24. 
c This is the sum of the excess LCF to all drivers from exposure to low level radiation. A dose-to-risk conversion factor of 4 x 10-4 

is used. 
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TABLE F.6.4.1-2.-Driver Dose Data for On-Site Shipments in 1994 

SKIN DOSE DEEP DOSE NEUTRON DOSE 
TOTAL 

DRIVER NUMBER (REM) (REM) (REM) 
DRIVER DOSE 

(REM) 

1 0 0 0 0 

2a - - - -
3 0 0 0 0 

4 0 0 0 0 

5 0 0 0 0 

6 0.01 0 0 0.01 

7 0 0 0 0 

8 0 0 0 0 

9 0 0 0 0 

10 0 0 0 0 

11 0 0 0 0 

12 0 0 0 0 

13 0 0 0 0 

14 0 0 0 0 

15 0.031 0 0.008 0.039 

16 0.017 0 0 0.017 

17 0.212 0.169 0.01 0.391 

18 0.216 0.163 0 0.379 

19 0.013 0 0 0.013 

20 0.116 0.01 0.059 0.185 

21 0.029 0 0 0.029 

22 0 0 0 0 

23 0 0 0 0 

24 0.03 0 0.015 0.045 

25 0.014 0.014 0 0.028 

Total Collective Dose 0.688 0.356 0.092 1.136 
(person-rem/year) 

Average Driver Dose (rem/year) 0.029 0.015 0.004 0.047 

3 No 1994 dosimetry data were available for driver No.2. It was assumed thatthe driver left the job prior to 1994, and therefore he was 
dropped from the analysis. 
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The collective driver dose was 
multiplied by a dose-to-risk conversion 
factor of 4 x 1 o-4 (cancer deaths per 
person-rem) to obtain the cancer risk. 

The results for driver doses and associated risks 
are presented in Table F.6.4.1-l. The average 
driver doses are well below the DOE radiation 
protection standard of 5 rem per year. The 
highest collective dose (under the Expanded 
Operations Alternative) is just over 10 person
rem per year. The cancer risk associated with 
this dose is 4.12 x 10-3 excess LCFs per year. 

F.6.5 Accidents 

Analyses are conducted for scenarios leading to 
the release of either RAM or HAZMAT. The 
materials selected for analysis are those that 
represent bounding risks. Results are given for 
off-site shipments of RAM and HAZMAT. 
This subsection concludes with results for on
site RAM shipment. 

F.6.5.1 Determination of Bounding 
Materials 

Selection of the bounding material shipments is 
described in the following subsections. 

Radioactive Materials 

The shipments described in Tables F.5.3-1 and 
F.5.3-2 were evaluated as described in this 
subsection to determine those that would likely 
present the largest risk. These are referred to as 
the bounding materials. To determine the 
transportation risk, the shipment of bounding 
materials is evaluated in more detail. The 
bounding materials are those that have the 
largest value of 

MAR X ARF X RF X ID, (F-4) 

Where: 

MAR= material at risk (gram), 

Transportation Risk Analysis 

ARF = airborne release fraction, 

RF =respirable fraction, and 

ID = inhalation dose conversion factor 
(rem per gram). 

The ARF values used are the RADTRAN 
default values, e.g., 1 x 10-6 for bulk metal, 
1 x 10-2 for chunks, 1 x 10-1 for powder, and 1.0 
for gases and volatile liquids. The RADTRAN 
default value for RF is 1.0 for gases and volatile 
liquids and 0.05 otherwise. 

The bounding shipments determined by this 
approach are as follows: 

• Off-site in an SST, plutonium-238 oxide 
powder (Table F.5 .3-1, entries for 
plutonium operations and plutonium-238 
heat source shipments to SRS) 

• Off-site, americium-241 standards (Table 
F.5.3-1, americium-241 standard sales 
entry) 

• On-site, plutonium-238 solution samples 
(Table F.5.3-2, entries for weapons grade 
plutonium and plutonium-238 liquid 
samples) 

Equation F-4 is for materials that are hazardous 
due to their dispersion and subsequent exposure 
of persons to the airborne material. Another 
hazard is direct radiation from irradiated targets 
should the packaging fail (entry for irradiated 
targets in Table F.5.3-2). This hazard is 
bounding for its type. Some shipments 
associated with the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility are 
explosively configured, and the quoted values 
for ARF do not apply. DARHT shipments were 
not considered explicitly as bounding material; 
instead, the results from the DARHT EIS (DOE 
1995) were incorporated into subsection 
F.6.5.5. 

Risk includes both the consequence and the 
frequency of an event (subsection F.3.2). The 
bounding shipments were selected to produce 
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the highest calculated consequence. The 
frequency associated with the calculated 
bounding consequence is determined by adding 
together the number of bounding shipments and 
any other shipment that has a consequence (as 
estimated by using Equation F-4) that is greater 
than 10 percent of the bounding consequence. 
This approach is conservative and is used for 
both RAM and HAZMAT shipments. 

Shipments of CH TRU to WIPP exceed the 10 
percent criterion and would be included in the 
frequency term for off-site shipments of 
americium-241 standards, but RH TRU 
shipments do not exceed the 10 percent 
criterion. Both shipment types are analyzed 
explicitly in this appendix because of the 
potential public interest in the results. Off-site 
shipments of pits in an SST trailer were also 
analyzed explicitly for the same reason. 

Off-site shipments of plutonium-238 oxide 
powder in an SST trailer were conservatively 
aggregated with other strategic nuclear material 
also shipped in SST trailers. (ADROIT analyses 
of SST shipments were provided by SNL). 

On-site shipments of some activated 
components (e.g., beam stops) as a result of 
accelerator operations exceed the 10 percent 
criterion and are included in the frequency term 
for on-site shipments of irradiated targets, as are 
DARHT shipments. (Some activated 
components may exceed the radiation level for 
irradiated targets, but irradiated targets are 
judged to pose the greater risk due to the 
packaging.) 

On-site shipments ofweapons-grade plutonium 
solution samples are included in the plutonium-
238 solution samples frequency term. 

Description of Bounding Radioactive 
Material Shipments 

Pressed plutonium-238 oxide powder is 
enclosed in a welded capsule that is then 
enclosed in a welded vessel. The vessel is 
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loaded into the 5320 packaging described in 
subsection F.2.4.5. Powder is transported to 
LANL from the Savannah River Site (SRS) in 
an SST. The 5320 package limit is 12.6 ounces 
(357 grams) of plutonium, but 15.6 ounces (441 
grams) (17.6 ounces [500 grams] as plutonium 
dioxide) was used in the analysis to allow for 
possible increases in loading with another 
package. 

The FL-Type container described in subsection 
F.2.4.1 is used to transport pits in an SST. 

Up to 1 ounce (28 grams) americium-241 may 
be shipped in oxide form in a 30-gallon (114-
liter) 6M package (subsection F.2.4.4); up to 
four packages may be shipped at a time. The 
oxide is enclosed in a stainless steel vial with a 
screw top and the vial is enclosed in a crimped 
can. This assembly is then placed in a 2R 
container in the 6M package. 

Wastes transported to WIPP are enclosed in 
either the TRUP ACT -II packaging described in 
subsection F.2.4.2 or the 72-B cask described in 
subsection F.2.4.6. One 72-B cask or three 
TRUP ACT -II packages are transported in a 
single shipment. The waste parameters are 
those used in the WIPP Draft Supplemental EIS 
(DOE 1990c); additional details can be obtained 
from that document. 

Samples of plutonium-238 in solution are 
transported from the Chemistry and Metallurgy 
Research (CMR) Facility to TA-55 in an 
armored vehicle that carries one to four 
packages. Each package consists of a stainless 
steel container enclosing three 0.5-gallon 
(2-liter) bottles. Each bottle is double sealed in 
plastic bags. The maximum concentration is 
0.07 ounce (2 grams) plutonium-238 per 0.5-
gallon (2-liter) bottle; all shipments are 
conservatively assumed to be at the maximum 
concentration. The LANL roads used are closed 
to traffic during the shipment. 

The irradiated target package is a cylinder 
measuring 44 inches (112 centimeters) high, 



with a 26-inch (66-centimeter) diameter. The 
packaging is constructed of 5.8 tons (5.266 
kilograms) of depleted uranium, lead, and 
stainless steel. The package is equipped with a 
sliding door on the bottom so that targets can be 
loaded into the packaging by means of special 
remote handling tools. The package is 
transported on a dedicated truck that has a 
keyhole-shaped receptacle recessed into the 
bed. 

F.6.5.2 Analysis of Off-Site 
Accidents Producing 
Bounding Radioactive 
Materials Releases 

The RADTRAN and ADROIT codes were used 
to analyze the bounding off-site RAM 
shipments described in subsections F.6.5.1. The 
MEl doses do not vary with route segment or 
alternative and are given in Table F.6.5.2-1 for 
each material analyzed with RADTRAN. 
ADROIT results that are separated into 
frequency and consequence components are not 
readily available. The product, MEl dose risk, 
varies with the number of shipments and the 
various shipment types. The population dose 
risks (consequence times frequency) and 
corresponding excess LCF risks are given in 
Tables F.6.5.2-2 through F.6.5.2-5 for each 
alternative. 

F.6.5.3 Analysis of Accidents 
Producing Chlorine 
Releases 

An event tree analysis produced the following 
accident scenarios that could lead to a major 
chlorine release: 

• Release from a small hole caused by a 
puncture of the cylinder or failure of a valve 
from puncture or impact accidents 

• Opening of a fusible plug as a result of fire 
• Catastrophic failure in an impact accident 
• Catastrophic failure as a result of a fire 

Transportation Risk Analysis 

The probability of each of these scenarios was 
determined from the event trees by using 1-ton 
(908-kilogram) container failure thresholds 
(Rhyne 1994a) and force magnitude 
probabilities (Dennis et al.). (Although LANL 
is not expected to store or handle chlorine 
containers this large, they have in the past, and 
the risks associated with transport of this size 
container bound the risks of toxic material 
shipments.) The ALOHA computer model 
(NSC 1995) was used to estimate release rates 
from the 1-ton (908-kilogram) container, and 
the DEGADIS (Havens and Spicer 1985) dense 
gas dispersion model was used to predict 
downwind chlorine concentrations following 
the four postulated releases. (A separate version 
of DEGADIS is used because the version 
incorporated in ALOHA does not readily 
provide time variation of downwind 
concentrations.) 

In this analysis, exposures to toxic chemicals are 
compared to Emergency Response Planning 
Guidelines (ERPGs ). ERPGs are explained in 
detail in appendix G, section G.2.2. ERPG-2 is 
the maximum airborne concentration below 
which it is believed that nearly all individuals 
could be exposed for up to 1 hour without 
experiencing or developing irreversible or other 
serious health effects or symptoms that could 
impair their abilities to take protective action. 
ERPG-3 is the maximum airborne 
concentration below which it is believed that 
nearly all individuals could be exposed for up to 
1 hour without experiencing or developing life
threatening health effects. The model predicts 
the length and width of the cloud for which 
concentrations are greater than those at 
ERPG-2 and ERPG-3. The area affected, the 
maximum exposure duration, the maximum 
downwind distance affected, and the maximum 
chlorine cloud width are shown in Table 
F.6.5.3-1 for the bounding release, which is 
release from a small hole with fire. 
(Catastrophic releases are of very short duration 
and a high escape fraction is likely.) 
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TABLE F.6.5.2-1.-Maximally Exposed Individual Doses and Associated Frequencies for Off-Site 
Radioactive Materials Accidents 

SIDPMENT TYPE 

ROUTE SEGMENT AMERICIUM-241 CHTRU RHTRU 

MEl DOSE FREQUENCY MEl DOSE FREQUENCY MEl DOSE FREQUENCY 
(REM) PER TRIP (REM) PER TRIP (REM) PER TRIP 

LANL to U.S. 84/285 59 1.8 x 10-7 21 6.4 x 10-8 0.16 6.0 x 10-9 

U.S. 84/285 to I-25 59 2.5 x 10-7 21 7.4 x 10-8 0.16 5.6 x 10-9 

Remainder of New Mexico 59 9.9 x 10-7 21 1.4 x 10-6 0.16 1.3 x w-7 

Rest of U.S. 59 1.1 x 10-5 NA NA NA NA 

TABLE F .6.5.2-2.-Bounding Radioactive Materials Off-Site Accident Population Risk for the No 
Action Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SHIPMENT TYPE 
ROUTE SEGMENT 

AMERICIUM-241 CHTRU RHTRU PLUTONIUM-238 PITS TOTAL 

PERSON-REM/ PERSON- PERSON- PERSON-REM/ PERSON- PERSON- EXCESS LCF/ 
YEAR REM/YEAR REM/YEAR YEAR REM/YEAR REM/YEAR YEAR 

LANL to U.S. 84/285 1.s x w-2 1.4 x w-3 3.1 x 10-6 4 x 10_7 2 x 10-6 1.6 x 10-2 8.0 x 10-6 

U.S. 84/285 to I-25 2.4 x 10-1 1.9 x 10-2 4.2 X 10-5 1 x 10-6 1 x 10-5 2.6 x 10-1 1.3 x 10-4 

Remainder of New 3.1 x w-2 1.2 x w-2 2.6 x 10-5 4 x 10-7 4 x w-6 4.3 x 10-2 2.2 x 10-5 

Mexico 

Rest of U.S. 2.5 X 10° NA NA 4 x 10_6 2 x w-5 2.5 X 10° 1.2 x 10-3 

TABLE F.6.5.2-3.-Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Expanded Operations Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SHIPMENT TYPE 
ROUTE SEGMENT 

AMERICIUM-241 CHTRU RHTRU PLUTONIUM-238 PITS TOTAL 

PERSON-REM/ PERSON- PERSON- PERSON-REM/ PERSON- PERSON- EXCESSLCF/ 
YEAR REM/YEAR REM/YEAR YEAR REM/YEAR REM/YEAR YEAR 

LANL to U.S. 84/285 1.6 x 10-2 1.9 x 10-3 3.8 x 10_6 1 x 10_6 6 x 10-6 1.8 x 10-2 9.0 x 10_6 

U.S. 84/285 to I-25 2.5 x 10-1 2.4 x 10-2 5.3 x 10-5 2 x 10-6 2 x 10-5 2.7 x 10-1 1.4 x 10-4 

Remainder of New 3.3 x 10-2 1.6 x 10-2 3.3 x 10-5 1 x 10-6 8 x 10-6 4.9 x 10-2 2.4 x 10-5 

Mexico 

Rest of U.S. 2.7 X 10° NA NA 8 x 10-6 4 x 10-5 2.7 X 10° 1.4 x 10-3 
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(NSC 1995) was used to estimate release rates 
from the 1-ton (908-kilogram) container, and 
the DEGADIS (Havens and Spicer 1985) dense 
gas dispersion model was used to predict 
downwind chlorine concentrations following 
the four postulated releases. (A separate version 
of DEGADIS is used because the version 
incorporated in ALOHA does not readily 
provide time variation of downwind 
concentrations.) 

In this analysis, exposures to toxic chemicals are 
compared to Emergency Response Planning 
Guidelines (ERPGs). ERPGs are explained in 
detail in appendix G, section G.2.2. ERPG-2 is 
the maximum airborne concentration below 
which it is believed that nearly all individuals 
could be exposed for up to 1 hour without 
experiencing or developing irreversible or other 
serious health effects or symptoms that could 
impair their abilities to take protective action. 
ERPG-3 is the maximum airborne 
concentration below which it is believed that 
nearly all individuals could be exposed for up to 
1 hour without experiencing or developing life
threatening health effects. The model predicts 
the length and width of the cloud for which 
concentrations are greater than those at 
ERPG-2 and ERPG-3. The area affected, the 
maximum exposure duration, the maximum 
downwind distance affected, and the maximum 
chlorine cloud width are shown in Table 
F.6.5.3-1 for the bounding release, which is 
release from a small hole with fire. 
(Catastrophic releases are of very short duration 
and a high escape fraction is likely.) 

The number of fatalities or injuries would 
depend on the population density and the ability 
of people to avoid harmful exposure by going 
indoors or leaving the affected area. The 
frequency of occurrence of this accident would 
depend on the truck accident rate. The accident 
rate and population density would vary for the 
different route segments. The ability of people 
to avoid harmful exposure (to escape) would 
depend on various factors; an escape fraction of 
0.98 is used for all route segments. This fraction 
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is based on analysis of a transportation accident 
producing fatal releases of ammonia (Glickman 
and Raj 1992) and should be applicable to 
chlorine because the same dispersion 
coefficients apply, resulting in similar plume 
shapes and gradients of concentration. For both, 
there will be objectionable odor a short period 
prior to concentrations that have serious effects. 
The plumes tend to be visible and of modest 
transverse dimension, with very objectionable 
odor and strong respiratory irritation at their 
edges, permitting recognition and urging 
prompt escape on foot. The estimated 
frequency of a major chlorine release and the 
estimated number of associated fatalities and 
injuries are given in Table F.6.5.3-2 for 
different population densities along the routes. 
The risk values (i.e., annual frequency times 
consequences analogous to Tables F.6.5.2-2 
through F.6.5.2-5) are given for the SWEIS 
alternatives in Table F.6.5.3-3. 

F.6.5.4 Analysis of Accidents 
Producing Propane 
Releases 

The bounding consequence from a propane 
release would be the generation of a fireball. 
The fireball would likely occur too soon after 
the postulated truck accident for evacuation to 
be effective. The fireball would have a radius of 
about 148 feet ( 45 meters) and would bum for 
about 3 seconds. Many persons would be 
protected by buildings or automobiles for this 
short duration. It is assumed that 50 percent of 
the available population would be shielded from 
the fireball, 10 percent would be fatalities, and 
the remainder would be injured (PNL 1980). In 
addition, fatal second-degree bums might be 
experienced out to a radius of 620 feet (189 
meters). The percentages of available persons 
that would be exposed to the radiant heat flux 
are assumed to be 0.16 percent, 12 percent, and 
19 percent in urban, suburban, and rural areas, 
respectively (PNL 1980). 
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TABLE F.6.5.2-4.-Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Reduced Operations Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SHIPMENT TYPE 
ROUTE SEGMENT 

AMERICIUM-241 CHTRU RHTRU PLUTONIUM-238 PITS TOTAL 

PERSON-REM/ PERSON- PERSON- PERSON-REM/ PERSON- PERSON- EXCESS 
YEAR REM/YEAR REM/YEAR YEAR REM/YEAR REM/YEAR LCFfYEAR 

LANL to U.S. 84/285 1.5 x w-2 1.4 x w-3 2.9 x w-6 4 x w-7 2 x w-6 1.6 x w-2 8.0 x w-6 

U.S. 84/285 to I-25 2.4 x w-1 1.9 x w-2 4.0 x w-5 1 x w-6 8 x w-6 2.6 X 10·1 u x w-4 

Remainder of New 3.1 x w-2 1.2 x w-2 2.5 x w-5 4 x w-7 4 x w-6 4.3 X 10·2 2.2 X 10·5 

Mexico 

Rest of U.S. 2.5 X 10° NA NA 4 x w-6 1 x w-5 2.5 X 10° 1.2 x w·3 

TABLE F.6.5.2-5.-Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Greener Alternative 

ANNUAL POPULATION DOSE RISK AND EXCESS LCF RISK 

SHIPMENT TYPE 
ROUTE SEGMENT 

AMERICIUM-241 CHTRU RHTRU PLUTONIUM-238 PITS TOTAL 

PERSON-REM/ PERSON- PERSON- PERSON-REM/ PERSON- PERSON- EXCESS 
YEAR REM/YEAR REM/YEAR YEAR REM/YEAR REM/YEAR LCFfYEAR 

LANL to U.S. 84/285 1.6 X 10-2 1.5 X 10"3 3.2 X 10"6 4 x w-7 2 X 10"6 1.8 x w-2 9.o x w-6 

U.S. 84/285 to I-25 2.5 X 10"1 2.0 X 10"2 4.4 x 10·5 1 x w·6 8 x w-6 2.7 x w·1 1.4x 10"4 

Remainder of New 3.3 x w-2 u x w-2 2.7 x w-5 4 x w·7 4 X 10"6 4.6 x w-2 2.3 x w-5 

Mexico 

Rest of U.S. 2.7 X 10° NA NA 4 x w-6 1 x w-5 2.7 X 10° 1.4 x w-3 

TABLE F.6.5.3-1.-Exposure Parameters of Bounding Chlorine Accident 

MAXIMUM MAXIMUM DOWNWIND MAXIMUM CLOUD 

ACCIDENT EXPOSURE DISTANCE WIDTH 

DESCRIPTION DURATION (KILOMETERS) (KILOMETERS) 

(MINUTES) EPRG-2 EPRG-3 EPRG-2 EPRG-3 

Fire Causes Opening of a 8.4 4.2 2.1 0.28 0.15 
Fusible Plug 

EPRG =Emergency Response Planning Guideline 
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TABLE F.6.5.3-2.-Frequencies and Consequences of a Major Chlorine Release 

ROUTE FREQUENCY 
ESTIMATED ESTIMATED 

AREA NUMBER OF NUMBER OF 
SEGMENT PER 1RIP 

FATALITIES INJURIES 

LANL to U.S. 84/ Rural 3.lx10"7 6.5 x 10·2 2.4 X 10"1 

285 
Suburban 5.1 x 10·8 1.5 X 10° 5.6 X 10° 

U.S. 84/285 to I-25 Rural 2.4 x 10·7 5.3 x 10·2 2.0 x 10·1 

Suburban 5.2 x 10·7 3.0 X 10° 1.1 X 101 

Urban 1.6 x 10·7 1.1 X 101 4.0 X 101 

Remainder of New Rural 1.8 x 10·6 1.5 x w-2 5.6 x 10·2 

Mexico 
Suburban 1.9 x w-7 1.5 X 10° 5.5 X 10° 

Urban 3.1 x w-8 8.4 X 10° 3.2 X 101 

Remainder of U.S. Rural u x w-5 2.8 x w-2 1.0 x 10·1 

Suburban 3.3 x 10·6 1.6 X 10° 6.1 X 10° 

Urban 7.8 x 10·7 1.0 X 101 3.9 X 101 

TABLE F.6.5.3-3.-Major Chlorine Accident Risks 

ALTERNATIVE 

NO ACTION 
EXPANDED REDUCED 

GREENER ROUTESEG:MENT OPERATIONS OPERATIONS 

FATALITIES INJURIES FATALITIES INJURIES FATALITIES INJURIES FATALITIES INJURIES 
PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR 

LANL to U.S. 84/285 8.6 x w-6 3.2 x w-5 1.9 X 10"5 7.2 x w·5 8.0 X 10-6 3.o x w-5 8.6 X 10"6 3.2 x w-5 

U.S. 84/285 to I-25 2.9 X 10-4 1.1 x w·3 6.4 X 10-4 2.4 X 10"3 2.7 X 10-4 1.0 x w·3 2.9 X 10-4 1.1 x 10·3 

Remainder ofNew 5.2 x 10·5 1.9 X 10"4 1.1 x 10·4 4.2 X 10-4 4.8 x w·5 1.8 X 10-4 5.2 x w·5 1.9 X 104 

Mexico 

Remainder of U.S. 1.2 x w·3 4.7 x w·3 2.8 x w·3 1.0 x w·2 1.2 x w·3 4.4 x w·3 1.2 x w·3 4.7 x w·3 
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The number of fatalities or injuries would 
depend on the population density and the ability 
of people to avoid harmful exposure by going 
indoors or leaving the affected area. The 
frequency of occurrence of this accident would 
depend on the truck accident rate. The accident 
rate and population density would vary for the 
different route segments. The ability of people 
to avoid harmful exposure (to escape) would 
depend on various factors; an escape fraction of 
0.98 is used for all route segments. This fraction 
is based on analysis of a transportation accident 
producing fatal releases of ammonia (Glickman 
and Raj 1992) and should be applicable to 
chlorine because the same dispersion 
coefficients apply, resulting in similar plume 
shapes and gradients of concentration. For both, 
there will be objectionable odor a short period 
prior to concentrations that have serious effects. 
The plumes tend to be visible and of modest 
transverse dimension, with very objectionable 
odor and strong respiratory irritation at their 
edges, permitting recognition and urging 
prompt escape on foot. The estimated 
frequency of a major chlorine release and the 
estimated number of associated fatalities and 
injuries are given in Table F.6.5.3-2 for 
different population densities along the routes. 
The risk values (i.e., annual frequency times 
consequences analogous to Tables F.6.5.2-2 
through F.6.5.2-5) are given for the SWEIS 
alternatives in Table F.6.5.3-3. 

F.6.5.4 Analysis of Accidents 
Producing Propane 
Releases 

The bounding consequence from a propane 
release would be the generation of a fireball. 
The fireball would likely occur too soon after 
the postulated truck accident for evacuation to 
be effective. The fireball would have a radius of 
about 148 feet (45 meters) and would burn for 
about 3 seconds. Many persons would be 
protected by buildings or automobiles for this 
short duration. It is assumed that 50 percent of 
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the available population would be shielded from 
the fireball, 10 percent would be fatalities, and 
the remainder would be injured (PNL 1980). In 
addition, fatal second-degree burns might be 
experienced out to a radius of 620 feet (189 
meters). The percentages of available persons 
that would be exposed to the radiant heat flux 
are assumed to be 0.16 percent, 12 percent, and 
19 percent in urban, suburban, and rural areas, 
respectively (PNL 1980). 

The number of persons that would be affected 
depends on the population density; the 
frequency of the accident would depend on the 
truck accident rate. Both of these parameters 
would vary for the different route segments. 
The truck accident frequency of a major 
propane release and the estimated numbers of 
fatalities and injuries are gtven m 
Table F.6.5.4-1 for different population 
densities along the routes. The fatality and 
injury risks are given in Table F.6.5.4-2 for the 
four SWEIS alternatives. The frequency of 
large explosive shipments was added to the 
frequency of large flammable shipments. 

F.6.5.5 Analysis of On-Site 
Accidents Producing 
Bounding Radioactive 
Materials Releases 

The bounding on-site shipments involving 
RAM are the transport of plutonium-238 
solution from CMR to TA-55 and the transport 
of irradiated targets from the LANSCE to 
T A-48. Both types of shipments are made with 
the roads closed to all persons except personnel 
directly involved in the transport. Therefore, no 
member of the public would be expected to be 
involved in the postulated truck accident or to be 
a bystander after the postulated truck accident. 

MEl dose is calculated using the following 
assumptions. In the case of plutonium-238 
solution, it is assumed that a person would stand 
very close to the evaporating liquid for 10 
minutes before being warned away. In the case 
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TABLE F.6.5.4-1.-Frequencies and Consequences of a Major Propane Release 

ROUTE FREQUENCY 
ESTIMATED ESTIMATED 

AREA NUMBER OF NUMBER OF 
SEGMENT PER TRIP 

FATALITIES INJURIES 

LANL to U.S. 84/ Rural u x 10-7 2.8 x 10-1 1.1 X 10° 
285 

Suburban 2.2 x 10-8 4.2 X 10° 1.7 X 101 

U.S. 84/285 to I-25 Rural 1.0 x 10-7 2.3 x 10-1 9.2 X 10-l 

Suburban 2.2 x 10-7 8.4 X 10° 3.4 X 101 

Urban 6.7 x 10_8 1.8 X 10° 7.3 X 10° 

Remainder of New Rural 8.7 x 10-7 1.5 x 10-1 6.o x 10_1 

Mexico Suburban 2.8 x 10-7 5.1 X 10° 2.0 X 101 

Urban 3.5 x 10-8 1.5 X 10° 6.1 X 10° 

Remainder of U.S. Rural 1.1 x 10-6 9.o x 10-2 3.6 x w-1 

Suburban 1.4 x 10-7 4.8 X 10° 1.9 X 101 

Urban 7.2 x 10_8 1.9 X 10° 7.5 X 10° 

TABLE F.6.5.4-2.-Major Propane Accident Risk 

ALTERNATIVE 

NO ACTION 
EXPANDED REDUCED 

GREENER ROUTE SEGMENT OPERATIONS OPERATIONS 

FATALITIES INJURIES FATALITIES INJURIES FATALITIES INJURIES FATALITIES INJURIES 
PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR PER YEAR 

LANL to U.S. 84/285 9.7 x w-6 3.9 x 10-5 2.2 x 10_5 8.6 x Io-5 9.2 x 10-6 3.7 x 10-5 9.7 x w-6 3.9 x 10-5 

U.S. 84/285 to 1-25 1.5 x 10-4 6.0 x 10-4 3.3 x 10-4 u x 10-3 1.4 x w-4 5.7 x 10-4 1.5 x w-4 6.0 x w-4 

Remainder of New 1.2 x 10-4 4.8 x 10-4 2.6 x 10-4 1.1 x w-3 1.1 x 10-4 4.5 x 10-4 1.2 x 10-4 4.8 x 10-4 

Mexico 

Remainder of U.S. 6.7 x 10-5 2.7 x 10-4 1.5 x 10-4 5.9 x 10-4 6.3 x 10-5 2.5 x 10-4 6.7 X 10-5 2.7 x 10-4 
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of the irradiated target cask failure, a narrow 
radiation beam would be produced that would 
be lethal after 10 minutes of continuous 
exposure at a distance of 6 feet (1.8 meters) 
from the cask, and it is assumed that a person 
would stand in this beam for 10 minutes. 

The resulting MEl doses and frequencies are 
given in Table F.6.5.5-1, and MEl risk is given 
in Table F.6.5.5-2 for the four SWElS 
alternatives. The plutonium-238 solution 
sample shipment frequency terms includes 
weapons-grade plutonium solution sample 
shipments, and the irradiated target shipment 
frequency term includes activated inserts and 
beam stops (Table F.5.3-2) shipments. 
DARHT shipment accidents could result in an 
off-site MEl dose of 76 rem and fatalities to 
LANL truck crews and other individuals within 
80 feet (24 meters) of the explosion (DOE 
1995). The frequency of DARHT shipments 
has been added to the frequency of irradiated 
target shipments. 

F.6.6 Transportation of Waste Off 
Site 

Transportation of waste is imbedded in the 
transportation risk assessment. Because the 
methodology is directed at identifying the 
greatest risks associated with shipments of 
materials, both from the standpoint of incident
free shipments as well as accidents, the lesser 
quantities of materials per package typically 
found in wastes (as compared to stock 
materials) tend to screen them from a detailed 
analytical presentation in this assessment. 
Waste shipments have been found to be of 
public interest; and it is useful, therefore, to 
discuss the manner in which the impacts of these 
shipments are considered. This qualitative 
presentation is also illustrative of the overall 
methodology. 

Numbers of shipments of waste per year in the 
categories of radioactive and nonradioactive 
hazardous material were included in the mileage 
calculations for shipment of other materials in 
the same class for the purpose of evaluating 
impacts due to vehicle emissions, direct 

TABLE F.6.5.5--1.-Maximally Exposed Individual Doses and Frequencies for On-Site 
Radioactive Materials Accidents 

SHIPMENT TYPE PER 1RIP FREQUENCY MEl DOSE 

Plutonium-238 Solution 6.9xlo-10 8.7 rem 

Irradiated Targets 3.4xl0-8 fatal 

TABLE F.6.5.5--2.-0n-Site Radioactive Materials Accident Maximally Exposed Individual Risk 

MEl RISK PER ALTERNATIVE 
SHIPMENT 

TYPE EXPANDED REDUCED 
GREENER NO ACTION 

OPERATIONS OPERATIONS 

Plutonium-238 7.7 x 10-7 rernlyear 1.4 X 10-6 rernfyear 7.7 X 10-7 rernfyear 7.7 X 10-7 rernfyear 
Solution (3.1 X 10-10 excess (5.8 x 10-10 excess (3. 1 X 10-10 excess (3.1 x 10-IO excess 

LCF/year) LCF/year) LCF/year) LCF/year) 

Irradiated Targets 3.1 x 1 o-6 fatalities/ 3.2 X 10-6 fatalities/ 2. 9 X 1 o-6 fatalities/ 3.2 X 10-6 fatalities/ 
year year year year 
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exposure to radiation, and accidents not 
involving the release of cargo. Specifically, 
TRU waste shipments to WIPP are less than 10 
percent of the total number of shipments under 
any alternative (and because of the relatively 
short distance between LANL and WIPP, these 
shipments would constitute an even smaller 
percentage contribution to incident-free impacts 
attributed to radioactive material shipments), 
LL W shipments for off-site disposal under the 
Reduced Operations and Greener Alternatives 
are about 30 percent of the total shipments under 
these alternatives (LL W constitutes about 15 
percent and less than 1 percent of off-site 
shipments under the No Action and Expanded 
Operations Alternatives, respectively), and 
about 10 percent of the total number of 
hazardous (nonradioactive) shipments would be 
expected to be waste shipments. (This is based 
on historical information-hazardous waste 
shipments were not specifically projected and 
are not reflected as individual shipments in the 
off-site shipment projections in this appendix.) 
Although the numbers of hazardous waste 
shipments were not individually projected, they 
are included in the numbers of shipments in 
Table F.5.3-3 and considered in the total 
mileage and impacts projected for hazardous 
material shipments. 

Routes for the shipment of waste are typical of, 
and represented by, the routes chosen for 
analysis that covered the U.S. by sector in terms 
of population density as well as the category of 
road (except that WIPP shipment routes, as 
noted above, are much shorter than most of the 
nonwaste radioactive material shipment routes); 
thus, the contribution of waste shipments to the 
total risks due to vehicle emissions and 
accidents without a cargo release could be 
estimated using the percentages in the previous 
paragraph (although this would be very 
conservative for WIPP shipments). The 
amount of material in a given container is orders 
of magnitude less for waste shipments than for 
product shipments (see accidents discussion 
below), so the incident-free radiation exposure 
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attributable to waste shipments would be a very 
small percentage of that presented in this 
appendix and in chapter 5. 

Accidents involving the release of cargo were 
based on factors such as the greatest quantity of 
the material known to be shipped, the most 
toxic, and the least protective packaging. 
Accident risk associated with the transportation 
of transuranic waste to WIPP was specifically 
analyzed and presented in this appendix and in 
chapter 5 due to public interest in such 
shipments, and they are not discussed further 
here. LLW and low-level mixed waste 
(LLMW) shipments involve, at most, from 
0.001 percent (for plutonium-238) to 0.01 
percent (for americium-241 and plutonium-239) 
of the total material considered in the off-site 
radioactive materials accidents specifically 
presented in this appendix. The mileage 
associated with LLW waste shipments is 
conservatively estimated at 30 percent of that 
used in the radioactive materials accident 
analyses presented in this appendix. Therefore, 
the risk associated with waste shipments is 
conservatively estimated to be 0.003 percent of 
that analyzed and presented for radioactive 
materials, as presented in this analysis. 

Similarly, shipments of hazardous chemical 
(nonradioactive) waste contain much less of the 
hazardous material content than do the 
shipments of chlorine and propane analyzed and 
presented in this appendix and in chapter 5. 
While no estimates of waste contents were 
available for use in this SWEIS, such shipments 
would not be likely to exceed 10 percent of the 
amounts used for chlorine and propane 
accidents (and would likely be a much smaller 
fraction of these quantities). On that basis, 
hazardous chemical waste shipments, which 
constitute about 10 percent of the total number 
of hazardous chemical shipments, would not be 
expected (conservatively) to result in risks that 
exceed 1 percent of those presented in this 
SWEIS for hazardous material shipments. 
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F. 7 ANALYSIS OF THE SANTA FE 

RELIEF ROUTE OPTION 

F.7.1 Introduction 

The effect of the proposed relief route would be 
to replace 6.5 miles (10.5 kilometers) on U.S. 
84/285 through Santa Fe to exit number 282 of 
I-25 with 13.8 miles (22.2 kilometers) starting 
from U.S. 84/285 north of Santa Fe to exit 
number 276 ofl-25, south of Santa Fe. Because 
of the location where the Relief Route meets 
I-25, travel on I-25 south of Santa Fe would be 
reduced by six miles of highway travel, and 
travel on I-25 north of Santa Fe would be 
increased by 6 miles of highway travel if the 
Relief Route were used. The route between exit 
number 282 ofl-25 and the junction ofU.S. 84/ 
285 with NM 502 consists of 1.2 miles (1.9 
kilometers) of urban, 3.9 miles (1.9 kilometers) 
of suburban, and 14.9 miles (24 kilometers) of 
rural highway (Table F.4.3-1). For this 
analysis, the 6.5 mile (10.5 kilometer) segment 
replaced is assumed to consist of all of the urban 
and suburban highway plus 1.4 miles (2.3 
kilometers) of rural highway. The 13.8-mile 
(22.2-kilometer) relief route is assumed to 
consist of 9.6 miles (15.4 kilometers) of 
suburban and 4.2 miles (6.8 kilometers) of rural 
highway. 

The four risk measures evaluated in section F.6 
are evaluated in this section for the relief route 
option. 

F.7.2 Results 

The effect of the proposed relief route on truck 
emissions in urban areas would be to eliminate 
1.2 miles (1.9 kilometers) of urban highway. 
The overall reduction in excess LCFs would be 
small, as shown in Table F.7.2-1. 

A comparison of the annual number of fatalities 
and injuries from truck accidents is shown in 
Tables F.7.2-2 and F.7.2-3, respectively. The 
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variation in truck accidents is shown in Table 
F.7.2-4. 

Only the route segments affected by the relief 
route option are described. The effect of the 
relief route on the remainder of New Mexico 
route segment is negligible, but the effect on the 
U.S. 84/285 to I-25 route segment is reduced by 
about one-half for the relief route option. The 
reason is that the accident rate assumed on the 
relief route is approximately one order of 
magnitude less than that for some parts of the 
route through Santa Fe, in contrast to the 
distance which increases by 50 percent. 

A comparison of the annual incident-free 
population doses for the No Action, Expanded 
Operations, Reduced Operations, and Greener 
Alternatives is given in Tables F.7.2-5 through 
F. 7.2-8, respectively. In general, the changes 
are small with a few exceptions. The 
occupational and stops doses are directly 
proportional to the length and inversely 
proportional to the truck speed, and they 
increase for the relief route. The dose to those 
sharing the route is directly proportional to the 
traffic density, which is significantly reduced on 
the relief route. This dose decreases for the 
relief route. 

A comparison of the change in accident 
frequencies is shown in Tables F.7.2-9 and 
F.7.2-10 for radioactive and HAZMAT, 
respectively. The change in the remainder of 
New Mexico route segment depends on whether 
the shipment direction is southwest or northeast. 
Chlorine is the representative material for all 
toxic materials, whose representative source is 
the northeast; and propane is the representative 
material for all flammable materials, whose 
representative source is the southwest. (The 
comment in the next paragraph about potential 
exaggeration applies to Tables F.7.2-9 and 
F.7.2-10.) 

The changes in bounding RAM accident 
population dose risks are shown in Tables 
F. 7.2-11 through F. 7.2-14 for the four SWEIS 
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TABLE F. 7.2-1.-Comparison of Excess Latent Cancer Fatalities per Year Due to Truck Emissions 

ALTERNATIVE 

ROUTE OPTION EXPANDED REDUCED 
NO ACTION 

OPERATIONS OPERATIONS 
GREENER 

Route Through Santa Fe 3.2 x 10-2 6.6 x 10-2 3.4 x w-2 3.6 x 10-2 

Relief Route 3.1 x 10-2 6.4 x 10-2 3.3 x 10-2 3.5 x 10-2 

TABLE F.7.2-2.-Comparison of Annual Truck Accident Fatalities 

ALTERNATIVE 
ROUTE 

ROUTE SEGMENT 
OPTION NO ACTION 

EXPANDED REDUCED 
GREENER OPERATIONS OPERATIONS 

Route Through U.S. 84/285 to I-25 4.1 x 10_3 8.2 x 10-3 4.3 x 10_3 4.6 x 10-3 

Santa Fe Remainder of New 7.2 x 10-2 1.5 x 10-1 7.5 x 10-2 8.0 x 10-2 

Mexico 

Relief Route U.S. 84/285 and Relief 2.3 x 10-3 4.7 x 10-3 2.4 x 10-3 2.6 x 10-3 

Route 

Remainder ofNew 7.2 x 10-2 1.5 x 10-1 7.6 x 10-2 8.1 x 10-2 

Mexico 

TABLE F. 7 .2-3.-Comparison of Annual Truck Accident Injuries 

ALTERNATIVE 
ROUTE ROUTE 
OPTION SEGMENT NO ACTION 

EXPANDED REDUCED 
GREENER 

OPERATIONS OPERATIONS 

Route Through U.S. 84/285 to I-25 8.6 x w-2 1.8 x w-1 9.1 x w-2 9.7 x w-2 

Santa Fe 
6.4 x w-1 1.3 X 10° 6.8 x w-1 7.2 x w-1 Remainder of New 

Mexico 

Relief Route U.S. 84/285 to I-25 4.9 x w-2 9.8 x w-2 5.2 x w-2 5.5 x w-2 

Remainder of New 6.5 x w-1 1.3 X 10° 6.8 x w-1 7.3 x w-1 

Mexico 

TABLE F.7.2-4.-Comparison of Number of Annual Truck Accidents 

ALTERNATIVE 
ROUTE 

ROUTE SEGMENT 
OPTION EXPANDED REDUCED 

NO ACTION 
OPERATIONS OPERATIONS GREENER 

Route Through U.S. 84/285 to I-25 4.1 x w-1 8.2 x w-1 4.3 x w-1 4.6 x w-1 

Santa Fe 
6.7 x w-1 1.4 X 10° 7.0 x 10-1 7.6 x w-1 Remainder ofNew 

Mexico 

Relief Route U.S. 84/285 to 1-25 2.3 x w-1 4.7 x w-1 2.4 x 10-1 2.6 x w-1 

Remainder ofNew 6.7 x w-1 1.4 X 10° 7.lx10-1 7.6 x w-1 

Mexico 
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TABLE F.7.2-5.-Comparison of Annual Incident-Free Population Dose for the 
No Action Alternative 

NONOCCUPATIONAL 
OCCUPATIONAL (PERSON-REM/YEAR) 

ROUTE OPTION ROUTE SEGMENT (PERSON-REM/ 
YEAR) ALONG SHARING 

STOPS 
ROUTE ROUTE 

Route Through Santa Fe U.S. 84/285 to 1-25 7.9 X 10° 3.8 X 10-1 3.6 X 10° 3.3 X 10° 

Remainder of New Mexico 4.5 X 101 1.0 X 10-1 1.7 X 10° 2.4 X 101 

Relief Route U.S. 84/285 to 1-25 1.1 X 101 3.8 x 10-1 2.2 X 10° 4.8 X 10° 

Remainder of New Mexico 4.5 X 101 1.2 X 10-1 1.7 X 10° 2.4 X 101 

TABLE F. 7 .2-6.-Comparison of Annual Incident-Free Population Dose for the 
Expanded Operations Alternative 

NONOCCUPATIONAL 
OCCUPATIONAL (PERSON-REM/YEAR) 

ROUTE OPTION ROUTE SEGMENT (PERSON-REM/ 
YEAR) ALONG SHARING 

STOPS 
ROUTE ROUTE 

Route Through Santa Fe U.S. 84/285 to 1-25 1.0 X 101 4.9 x 10_1 4.6 X 10° 4.2 X 10° 

Remainder of New Mexico 5.5 X 101 1.2 X 10-1 2.1 X 10° 3.0 X 101 

Relief Route U.S. 84/285 to I-25 1.5 X 101 4.8 x 10-1 2.8 X 10° 6.1 X 10° 

Remainder of New Mexico 5.5 X 101 1.3 x 10-1 2.1 X 101 3.0 X 101 

TABLE F.7.2-7.-Comparison of Annual Incident-Free Population Dose for the 
Reduced Operations Alternative 

NONOCCUPATIONAL 
OCCUPATIONAL (PERSON-REM/YEAR) 

ROUTE OPTION ROUTE SEGMENT (PERSON-REM/ 
YEAR) ALONG SHARING 

STOPS 
ROUTE ROUTE 

Route Through Santa Fe U.S. 84/285 to 1-25 8.7 X 10° 4.2 x 10-1 3.4 X 10° 3.6 X 10° 

Remainder of New Mexico 5.0 X 101 1.2 X 10-1 1.9 X 10° 2.7 X 101 

Relief Route U.S. 84/285 to 1-25 1.2 X 101 4.lx10-1 2.4 X 10° 5.2 X 10° 

Remainder of New Mexico 5.} X 101 u x 10_1 1.9 X 10° 2.7 X 101 
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TABLE F.7.2-8.-Comparison of Annual Incident-Free Population Dose for the 
Greener Alternative 

NONOCCUPATIONAL 
OCCUPATIONAL (PERSON-REM/YEAR) 

ROUTE OPTION ROUTE SEGMENT (PERSON-REM/ 
YEAR) ALONG SHARING 

STOPS 
ROUTE ROUTE 

Route Through Santa Fe U.S. 84/285 to I-25 9.2 X 10° 4.4 x 10-1 4.2 X 10° 3.8 X 10° 

Remainder of New Mexico 5.2 X 101 u x 10-1 2.0 X 10° 2.8 X 101 

Relief Route U.S. 84/285 to I-25 1.3 X 101 4.8 x 10-1 2.5 X 10° 5.5 X 10° 

Remainder of New Mexico 5.3 X 101 u x 10-1 2.0 X 10° 2.9 X 101 

TABLE F.7.2-9.-Comparison of Off-Site Radioactive Materials Release Frequencies 

FREQUENCY PER TRIP 

ROUTE OPTION ROUTE SEGMENT AMERICIUM-
241 

CHTRU RHTRU 

Route Through Santa Fe U.S. 84/285 to I-25 2.5 x 10-7 7.4 x 10_8 5.6 x 10-9 

Remainder of New Mexico 9.9 x 10-7 1.4 x 10-6 u x 10-7 

Relief Route U.S. 84/285 to I-25 2.0 x 10_7 6.8 x 10-8 6.1 x 10-9 

Remainder of New Mexico 1.0 x 10_6 1.4 x 10-6 1.3 x 10_7 

TABLE F.7.2-l0.-Comparison of Chlorine and Propane Major Release Frequencies 

FREQUENCY PER TRIP 
ROUTE OPTION ROUTE SEGMENT 

CHLORINE PROPANE 

Route Through Santa Fe U.S. 84/285 to I-25 9.1 x w-7 3.9 x w-7 

Remainder of New Mexico 2.0 x w-6 1.2 x w-6 

Re1iefRoute U.S. 84/285 to I-25 4.6 x w-7 2.0 X 10-7 

Remainder of New Mexico 2.3 x w-6 1.1 X 10-6 
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TABLE F. 7 .2-11.-Comparison of Bounding Radioactive Material Off-Site Accident Population Risk for the No Action Alternative 
--------~--·--- ------ - . - - - --- --

POPULATION RISK (PERSON-REM/YEAR) FOR SHIPMENT 
TOTAL 

1YPES 

ROUTE OPTION ROUTE SEGMENT EXCESS 
AMERICIUM 

CHTRU RHTRU 
PLUTO MUM 

PITS 
PERSON-

LCF/ 
-241 -238 REM/YEAR 

YEAR 

Route Through Santa U.S. 84/285 to 1-25 2.4 X 10-l 1.9x10-2 4.2 x w-5 1 x w-6 1 x w-5 2.6 X 10-l 1.3 x w-4 

Fe 
Remainder of New Mexico 3.1 x w-2 1.2 x w-2 2.6 x w-5 4 x w-7 4 x w-6 4.3 x w-2 2.2 x w-5 

Relief Route U.S. 84/285 to 1-25 6.8 x w-2 5.6 x w-3 1.2 x w-5 4 x w-7 4 x w-6 7.4 x w-2 3.7 x w-5 

Remainder of New Mexico 8.4 x w-2 1.9 x w-2 4.2 x w-5 4 x w-7 4 x w-6 1.0 x w-1 5.o x w-5 

TABLE F.7.2-12.-Comparison of Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Expanded Operations Alternative 

POPULATION RISK (PERSON-REM/YEAR) FOR SHIPMENT 
TOTAL 

TYPES 

ROUTE OPTION ROUTE SEGMENT EXCESS 
AMERICIUM PLUTO MUM- PERSON-

-241 
CHTRU RHTRU 

238 
PITS 

REM/YEAR 
LCF/ 

YEAR 

Route Through Santa U.S. 84/285 to 1-25 2.5 X 10-l 2.4 x w-2 5.3 x w-5 2 x w-6 2 x w-5 2.7 X 10-l 1.4 x w-4 

Fe 
Remainder of New Mexico 3.3 x w-2 1.6 X w-2 3.3 x w-5 1 x w-6 8 x w-6 4.9 x w-2 2.4 x w-5 

Relief Route U.S. 84/285 to 1-25 7.3 x w-2 7.3 x w-3 1.5 x w-5 1 x w-6 8 x w-6 8.o x Io-2 4.0 x w-5 

Remainder of New Mexico 9.o x w-2 2.5 x w-2 4.9 x w-5 1 x w-6 8 x w-6 1.2x 10-l 6.0 X w-5 
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TABLE F.1.2-13.-Comparison of Bounding Radioactive Materials Off-Site Accident Population Risk for the 
Reduced Operations Alternative 

~~~------------ --- ---· -------- -------

POPULATION RISK (PERSON-REM/YEAR) FOR SHIPMENT 
TOTAL 

TYPES 
ROUTE 

ROUTE SEGMENT 
OPTION AMERICIUM PLUTONIUM PERSON-

-241 
CHTRU RHTRU 

-238 
PITS 

REM/YEAR 

Route Through U.S. 84/285 to 1-25 2.4 x w-1 1.9 x w-2 4.o x w-5 1 x w-6 8 x w-6 2.6 X 10-l 
Santa Fe 

Remainder of New Mexico 3.1 x w-2 1.2 X w-2 2.5 x w-5 4 x w-7 4 x w-6 4.3 x w-2 

Relief Route U.S. 84/285 to I-25 6.8 x w-2 5.6 x w-3 1.2 x w-5 4 x w-7 2 x w-6 7.4 x w-2 

Remainder of New Mexico 8.4 x w-2 1.9 x w-2 4.o x w-5 4 x w-7 4 x w-6 1.0 X 10-l 

EXCESS 
LCF/ 

YEAR 

1.3 x w-4 

2.2 x w-5 

3.7 x w-5 

5.o x w-5 

TABLE F.1.2-14.-Comparison of Bounding Radioactive Materials Off-Site Accident Population Risk for the Greener Alternative 
-~---------------------- ----------- --------- --- ----- -- ------------ --· --------- --- ----- ---------------------~----~ 

POPULATION RISK (PERSON-REM/YEAR) FOR SHIPMENT 
TOTAL 

TYPES 

ROUTE OPTION ROUTE SEGMENT EXCESS 
AMERICIUM-

CHTRU RHTRU 
PLUTONIUM-

PITS 
PERSON-

LCF/ 
241 238 REM/YEAR 

YEAR 

St. Francis Drive U.S. 84/285 to I-25 2.5 X 10-l 2.0 x w-2 4.4 x w-5 1 x w-6 8 x w-6 2.7 X W 1 1.4 x w-4 

Remainder of New Mexico 3.3 x w-2 u x w-2 2.7 x w-5 4 x w-7 4 x w-6 4.6 x w-2 2.3 x w-5 

Relief Route U.S. 84/285 to I-25 7.3 x to-2 5.9 x w-3 u x w-5 4 x w-7 2 x w-6 7.9 X w-2 4.o x w-5 

Remainder of New Mexico 9.0 x w-2 2.0 x w-2 4.3 x w-5 4 x w-7 4 X W 6 1.1 x w-1 5.5 x w-5 
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alternatives. The change in injury and fatality 
risks of major releases of chlorine and propane 
is shown in Tables F.7.2-15 through F.7.2-18 
for the four SWEIS alternatives. The 
RADTRAN results in Tables F.7.2-11 through 
F.7.2-14 show a major increase for the 
remainder of New Mexico route segment, but 
the ADROIT results show no change. The 
difference in these sets of results is due to the 
difference in the way the portion of I-25 
between exits 276 and 282 was modeled in the 
two computer programs. All of the RAM 
shipments analyzed in Tables F.7.2-ll through 
F.7.2-14, as well as chlorine shipments in 
Tables F.7.2-15 through F.7.2-18, are expected 
to follow I-25 north for 6 miles further with the 
relief route option than for the route through 
Santa Fe, in contrast to propane shipments that 
would go south on I-25 and experience 6 miles 
less travel on I-25. The RADTRAN, chlorine, 
and propane analyses are based on the 
conservative assumption that the 6 miles on 
I-25 are in an area with a population density 
characteristic of suburban areas. The changes in 
the remainder of New Mexico values for 
americium-241, CH TRU, RH TRU, chlorine, 
and propane are therefore somewhat 
exaggerated. The changes for the 6 miles on 
I-25 are accurately computed in the ADROIT 
analysis of plutonium-238 and pits, but are 
tabulated in the U.S. 84/285 to I-25 route 
segment rather than the remainder of New 
Mexico route segment. The ADROIT computer 
code has the capability to access population data 
at the census block level. 

F.8 UNCERTAINTY AND 

CONSERVATISM IN THE 

ANALYSIS 

The major steps in the transportation risk 
analysis are as follows: 

• Determination of the amount and 
characteristics of materials that will be 
needed or generated and thus moved to or 
from the LANL site. 
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• Estimation of the amount per shipment 
(e.g., packaging requirements and 
efficiency of truck capacity utilization, 
which may conflict with other logistics 
considerations such as storage requirements 
until a truck can be filled). 

• Determination of the bounding material in a 
category and the number of shipments of 
this and similar materials that should be 
aggregated for frequency analysis. 

• Selection of appropriate origin and 
destination and determination of the route 
and its characteristic population, accident 
rate, etc. 

• Estimation of package release probabilities. 
• Estimation of the amount released from the 

packaging and the fraction airborne that is 
respirable. 

• Calculation of dispersion, exposure, and 
health effect. 

Uncertainties are associated with each step. The 
overall approach to dealing with uncertainty is 
to estimate conservative values for parameters 
and to estimate consistently. On the other hand, 
estimates are not knowingly chosen to be 
conservative by orders of magnitude because 
that approach could obscure differences 
between alternatives. The focus of this analysis 
was on shipments that could contribute 
significantly to the transportation risk. The total 
number of shipments is important, as are the 
shipments of large amounts of dispersible and 
toxic material. The following subsections 
contain descriptions of sources of uncertainty 
and the resulting conservatism for each of the 
major analysis steps. Emphasis is placed on 
uncertainty unique to the SWEIS. 

F.8.1 Material Amount and 
Characterization 

Because a detailed analysis of every type of 
LANL shipment would be impractical, 
shipments of similar types were aggregated on 
the basis of the most hazardous material. 
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TABLE F. 7 .2-15.-Comparison of Major Chlorine and Propane Accident Risks for the 
No Action Alternative 

CHLORINE PROPANE 

ROUTE OPTION ROUTE SEGMENT FATALITIES INJURIES FATALITIES INJURIES 
PER YEAR PER YEAR PER YEAR PER YEAR 

Route Through Santa Fe U.S. 84/285 to I-25 2.9 X 10"4 1.1 X 10"3 1.5 x w-4 6.0 X 10"4 

Remainder of New Mexico 5.2 X 10"5 1.9 X 10"4 1.2 x w-4 4.8 X 10"4 

Relief Route U.S. 84/285 to I-25 4.2 X 10"5 1.6 X 10"4 4.4 x w-5 1.7 X 10"4 

Remainder of New Mexico 8.4 X 10"5 3.2 X 10"4 7.4 x w-5 3.0 x w-4 

TABLE F. 7 .2-16.-Comparison of Major Chlorine and Propane Accident Risks for the 
Expanded Operations Alternative 

CHLORINE PROPANE 

ROUTE OPTION ROUTE SEGMENT 
FATALITIES INJURIES FATALITIES INJURIES 
PER YEAR PER YEAR PER YEAR PER YEAR 

Route Through Santa Fe U.S. 84/285 to I-25 6.4 x w-4 2.4 X 10"3 3.3 x w-4 1.3 X 10"3 

Remainder of New Mexico 1.1 x w-4 4.2 X 10"4 2.6 X 10"4 1.1 X 10"3 

Relief Route U.S. 84/285 to I-25 9.4 x w-5 3.6 X 10"4 9.6 x w-5 3.8 )( 10"4 

Remainder of New Mexico 1.9 x w·4 7.0 X 10"4 1.6 X 10"4 6.6 X 10"4 

TABLE F. 7.2-17 .-Comparison of Major Chlorine and Propane Accident Risks for the 
Reduced Operations Alternative 

CHLORINE PROPANE 

ROUTE OPTION ROUTE SEGMENT 
FATALITIES INJURIES FATALITIES INJURIES 

PER YEAR PER YEAR PER YEAR PER YEAR 

Route Through Santa Fe U.S. 84/285 to I-25 2.7x 10"4 1.0 X 10"3 1.4 x w-4 5.7 x w-4 

Remainder of New Mexico 4.8 x w-5 1.8 x w-4 1.1 x w-4 4.5 x w-4 

Relief Route U.S. 84/285 to I-25 3.9x10"5 1.5 x w·4 4.1 x w-5 1.6 x w-4 

Remainder of New Mexico 7.8 x w-5 3.0 x w-4 7.1 X 10"5 2.8 X 10"4 
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TABLE F. 7 .2-18.-Comparison of Major Chlorine and Propane Accident Risks for the 
Greener Alternative 

ROUTE OPTION ROUTE SEGMENT 

Route Through Santa Fe U.S. 84/285 to I-25 

Remainder of New Mexico 

Relief Route U.S. 84/285 to I-25 

Remainder of New Mexico 

Chemicals were grouped in classes of materials 
such as flammable materials. RAMs were 
grouped in many more categories. First, general 
categories such as LLW, pits, samples, and 
irradiated targets were used. Then the general 
categories were divided into groups within 
which significant packaging differences could 
occur. For example, LLMW transported on site 
was aggregated into three groups: materials 
likely to be packaged in 55-gallon drums, 
materials likely to be transported in bulk, such 
as in covered dump trucks (soil and debris), and 
materials likely to be transported in 96-cubic 
foot boxes (contaminated lead and non-RCRA 
waste). 

The incident-free risk is proportional to the TI 
value. The maximum legal value of 10 millirem 
was used unless there were data to the contrary. 
The conservatism in TI estimation is significant 
because most shipments are much less than the 
regulatory maximum. 

Some small shipments are likely to have been 
missed. For example, on-site shipment of small 
quantities of special nuclear materials and 
chemicals are thought to have been overlooked 
in the data-gathering activity. These small 
shipments have no effect on the risk of bounding 
accidents and would contribute little to the 
incident-free and truck-related risk measures. 
The net effect is a significantly conservative 
estimate. 
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CHLORINE PROPANE 

FATALITIES INJURIES FATALITIES INJURIES 
PER YEAR PER YEAR PER YEAR PER YEAR 

2.9 X J0-4 1.1 x w-3 1.5 x w-4 6.0 x w-4 

5.2 x w-5 1.9 x w-4 1.2 x w-4 4.8 x Io-4 

4.2 x Io-5 1.6 x w-4 4.4 x Io-5 1.7 X 10-4 

8.4 x Io-5 3.2 x w-4 7.5 x w-5 3.0 x w-4 

F.8.2 Amount per Shipment 

In almost all cases, the number of packages per 
shipment was selected as less than full use ofthe 
truck capacity. In the case of contaminated 
laundry, for example, the current one truckload 
per week (sometimes with less than full 
capacity) is assumed to continue and the number 
of laundry bags is assumed to vary with 
alternative and with week-to-week and 
year-to-year variability in operations. The only 
exception to weekly shipments is that the 
increase for the expanded alternative was large 
enough to change the projection from a 
shipment every five working days to one every 
three working days. 

Another example of less than full truck capacity 
is the case ofLL W transported off-site. A waste 
volume equivalent to 65, 55-gallon drums, with 
an 80 percent volume utilization, was used for 
both LLMW and for LL W consisting of soil and 
debris. A tractor-trailer can hold 80 drums if 
weight limits are not exceeded. The volume per 
shipment, 389 cubic feet (10.9 cubic meters), 
also corresponds to that of a standard covered 
dump truck, but larger trucks could also be used. 
LLMW would likely go to several facilities, and 
full truck loads could be impractical. On the 
other hand, soil and debris would likely go to the 
same facility (in a given time frame), and full 
shipments would be a realistic expectation. 



The objectives were to be conservative but not 
overly so, in estimating amounts per shipment 
and to be consistent across alternatives. 

F.8.3 Bounding Materials 

It is impractical to compute the accident risk 
from every shipment. As described in 
subsection F.6.5.1, the approach is to select 
bounding materials for consequence analysis. 
Selection of the bounding materials was based 
on quantity, dispersibility, and health effects. 
Selection of bounding chemicals was 
straightforward: the toxic or flammable bulk 
gases are the obvious primary candidates. 
Highly dispersible actinides are the primary 
candidates for RAM; dispersion is enhanced by 
the physical form; e.g., powder, or by the 
presence of another dispersion-causing 
material; e.g., explosives. Highly irradiated 
materials are in a separate category, as are fissile 
materials. 

Estimates of the number ofbounding shipments 
are less straightforward because the frequency 
of shipments of similar materials should also be 
included. Obviously, shipments of materials 
that are slightly less dangerous than the 
bounding material should contribute to the 
frequency component of risk. The question is, 
how much less dangerous? As described in 
subsection F.6.5.1, the measure of danger 
chosen was the amount of material, and if the 
amount exceeded 1 0 percent of the bounding 
amount, then the shipment was counted in the 
frequency term. This is a conservative 
approach. The term "amount" for RAM was 
considered as the product of the weight in 
grams, the respirable airborne release fraction 

' and the health risk conversion factor of rem per 
gram. 

F.8.4 Origin and Destination 

A major simplification was the aggregation of 
the numerous origin and destination cities (other 
than the LANL site) to only a few cities. Doing 

Transportation Risk Analysis 

otherwise would have been impractical. The 
methodology introduced major conservatism in 
the route length of most shipments. The 
centroid city of each of the five regions was 
chosen so that the great majority of shipments 
were going to a city no farther away than the one 
chosen. First, the average HAZMAT shipping 
distance was determined for historical large 
shipments. Then a city in the northeast (toxic), 
southeast (explosives), and southwest 
(flammable) that was at that average shipping 
distance or farther from LANL was chosen. The 
conservatism introduced for HAZMAT 
shipments is likely much less than that for RAM 
shipments, because an average distance was 
computed for HAZMAT shipments, and a 
near-upper-bound distance was chosen on the 
basis of historical shipments for the RAM 
shipments. 

The choice of SRS for the southeast centroid 
when material has historically also been shipped 
to Florida, illustrates the logic underlying the 
choice of a near-upper-bound distance. Portions 
of Florida are farther from LANL than is SRS. 
However, approximately 94 percent of the 
historical ground shipments are to destinations 
no farther from LANL than is the SRS, and 
approximately 80 percent are to destinations 
significantly closer than the SRS. Therefore, 
choosing the upper bound distance (Florida) 
would be overly conservative because only 
about 6 percent of the shipments actually go to 
Florida. The logical choice 1s the 
near-upper-bound distance to the SRS. 

Given the chosen city, no special conservatism 
was introduced when choosing other factors 
such as route, population density, or accident 
rate. 

F.8.5 Package Release Probability 

The package release probability is based on 
performance requirements for all packages of a 
given type (e.g., Type B). The package release 
probability used in this analysis would 
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correspond to the release probability of a 
package meeting the minimum performance 
requirements for its type. The conservatism 
would have to be quantified on a 
package-specific basis and such quantification 
would require substantial analyses. 

F.8.6 Package Release Fractions 
and Respirable Airborne 
Release Fractions 

The package release fraction is also based on 
performance for all packages of a given type, 
and the conservatism would have to be 
quantified for a specific package and contents. 

The respirable airborne release fraction used for 
analysis for general commerce shipments 
corresponds to that for a loose, noncombustible 
powder that suddenly loses all barriers 
preventing its release (i.e., its packaging 
suddenly becomes equivalent to an open-top 
container). In fact, the actual powder is not 
loose, but compressed, and the packaging is 
unlikely to fail such that a line-of-sight opening 
develops. Rather, realistic package failures are 
more likely to produce an indirect path to the 
environment that would significantly reduce the 
fraction that could be made airborne and 
respirable in the environment. The respirable 
airborne release fraction used is estimated to be 
conservative by several orders of magnitude. 
Further definite quantitative refinement of the 
value used is not practical given the variety of 
packaging and release mechanisms considered. 
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F.8.7 Dispersion and Exposure 

Standard dispersion computer programs 
(RADTRAN, ADROIT, DEGADIS, and 
ALOHA ™) were used with the programs' 
default or recommended meteorological input. 
To establish population densities, most 
exposure calculations were based on census 
data; time-of-day variation could increase or 
decrease these values. The chlorine accident 
escape fraction and propane accident shielding 
fractions are intended to be average values, but 
few data are available to support the values 
used. The MEl doses are intended to be upper 
bounds for the default meteorological 
conditions. 

F.8.8 Summary 

Four risk measures (section F.3) are used in this 
appendix and each has a consequence and a 
frequency component. Although the 
uncertainties described previously do not apply 
uniformly to the eight risk components, a 
general statement can be made that each risk 
component is much more likely to be 
significantly conservative than to be slightly not 
conservative enough. This statement applies to 
all alternatives. A major ramification of the 
conservatism is that shipments in addition to 
those described in Tables F.5.3-l and F.5.3.2-3 
are enveloped by the present analysis. 
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APPENDIXG 
ACCIDENT ANALYSIS 

G.l INTRODUCTION 

The NEP A decision maker and the stakeholders 
need to know the consequences of the different 
SWEIS alternatives. Some but not all of the 
consequences are those of the possible 
accidents. Accidents are defined as unexpected 
or undesirable events that lead to the release of 
hazardous material within a facility or into the 
environment (DOE 1996a), exposing workers 
and/or the public to hazardous materials or 
radiation. 

There are two benefits from this SWEIS 
accident analysis. First, the analysis 
conservatively characterizes the overall risk 
posed by the operation, creating a context for 
the decision maker and putting the site in 
perspective for the public. Second, it quantifies 
the increment in risk among the several 
alternatives, as an input into the decision. 

G.l.l Characterization of the Risk 
from Accidents 

Characterization includes a consideration of the 
type of the accident (e.g., fire, explosion, spill, 
leak, depressurization, criticality, etc.), the 
initiator (e.g., human error, chemical reaction, 
earthquake, strong wind, flood, vehicle 
accident, mechanical failure, etc.) the material 
at risk (e.g., plutonium, tritium, toxic chemical, 
explosives, inflammable gas, etc.). 
Characterization also considers the type of 
consequences of the accident (e.g., immediate 
fatalities, prompt reversible and irreversible 
health effects, latent cancers-some of which 
lead to eventual death), and the magnitude of the 
consequences (e.g., to workers only, to 
hypothetical members of the public, to a few, 
some or many real individuals off site, etc.). 

Finally, characterization considers the 
likelihood that an accident will occur. 

Because LANL is a complex and diverse site, 
there are (as at any site) a wide range of accident 
scenarios that can be hypothesized, with a 
corresponding range of likelihoods and 
consequences, both realistic and imagined. For 
this SWEIS we analyze accidents that could 
result in the release of hazardous materials from 
particular facilities and operations. While such 
releases are not routinely expected, because 
controls are in place to prevent such releases or 
limit their consequences, there are many 
scenarios that could potentially end in such a 
release. The analyses in this SWEIS select the 
more probable scenarios. 

To characterize the accident risk at LANL, this 
analysis has deliberately chosen a range of types 
of accidents and a range of consequences, 
including among these accidents for which the 
public has shown concern. This analysis does 
not attempt to identify every possible accident 
scenario, but instead selects accidents that 
characterize or dominate the risk to the public 
from site operations (referred to as risk
significant accidents). It thereby provides an 
objective context for the public to evaluate the 
risk posed by site operations and a context for 
the decision among alternatives. 

Accident scenarios may be considered "risk
significant" when they pose risks that are 
significant in the context of the total risk posed 
by the site and when compared to other site 
accidents. The term "risk-significant" does not 
imply a threshold or particular magnitude of 
risk. If the risk posed by the site is small or very 
small, then a risk-significant accident at that site 
has a correspondingly small or very small risk. 
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By identifying the locations of appreciable 
quantities of hazardous material, the accidents 
associated with these materials can be assessed. 
By grouping these accidents according to their 
likelihood or frequency and the magnitude of 
their consequences, it is possible to select 
accidents for further characterization and 
qualitatively portray their relative risk. The 
accidents selected for this detailed analysis are 
those with bounding consequences as well as 
those that characterize the risk of operating 
LANL. 

Such grouping or "binning" of accidents is 
illustrated in Figure G.l.l-1. Accidents 
assigned to bins within a row vary in terms of 
their consequences but not their frequencies. 
Accidents assigned to bins within a column vary 
in terms of their frequency but not their 
consequences. Accidents have an increasing 
level of risk going from left to right within a row 
or from bottom to top within a column. 
Accidents that are in the same bin have about 
the same risk. Thus, when accidents are 
considered within the context of this matrix, 
they can be compared qualitatively, and their 
relative risk ranking can be used for decision 
making. 

There can be, however, a large number of 
different potential accidents or scenarios at a 
site such as LANL, especially of those in the 
high probability-low consequence bins (for 
example, minor industrial accidents). However, 
the risk changes exponentially as one goes from 
one column or row to another. Therefore, by 
selecting accidents with the highest 
consequences for a particular frequency row, 
the accidents that contribute the most to the 
overall risk to the public from site operations 
can be considered. Also, these accidents can be 
characterized by the type of material-at-risk, 
accident initiators, their scenario progression, 
and the type and magnitude of their 
consequences. In particular, the question can 
now be considered as to the degree by which the 
risk-significant accidents change across the 
alternatives. In other words, is there a decision 
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within this SWEIS that could and should be 
influenced by a change in risk? Not until the 
potential accidents change, from at least one 
frequency range or consequence range to 
another, or accidents are added or deleted as a 
result of changes in mission and operations, 
does the risk profile for the site change 
significantly. 

Any particular facility or inventory can be 
affected by a wide variety of accidents that may 
have about the same frequency and about the 
same consequences. For instance, some of the 
gases in cylinders at a gas cylinder storage 
facility can be released by fire or by impact from 
a variety of initial causes. All ofthese accidents 
might have similar frequencies and 
consequences, and so can be represented by a 
"representative accident." (In the analysis, the 
frequency of that representative accident might 
be increased to account for other initiators that 
lead to the same release.) Conversely, there 
may be at that storage facility, at times, a larger 
inventory of a particularly toxic gas whose 
probability of release is low but that would have 
larger consequences than releases of the other 
gases. This postulated accident would be a 
"bounding accident" whose consequences 
would not be exceeded with any reasonable 
possibility or probability. For purposes of a 
SWEIS, the bounding accidents are intended to 
provide an envelope that captures variations in 
routine operations and inventories whose details 
cannot be predicted. 

These representative and bounding accidents 
characterize the many accidents that could be 
postulated for that material or facility. There 
would be no benefit gained in a SWEIS from 
analyzing each of the many accidents so 
characterized. 
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FIGURE G.l.l-1.-Facility Accident Risk Matrix. 
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G.1.2 The Meaning of Risk and 
Frequency as Used in this 
SWEIS 

The word "risk" is defined in the dictionary as 
the probability that a specific loss or injury will 
occur. However, if the injury would be small, 
then most people would agree that the risk posed 
by the venture is small also. Therefore, DOE 
couples the consequence of an event with the 
probability that it will occur, and calls this 
combination the "risk." Note that a high
consequence event would not necessarily have 
significant risk (in the context of NEP A 
analysis) if its probability is very low. 

For many events, the risk can be expressed 
mathematically as the product of the 
consequence and its probability. In illustration, 
if the expected public consequence of an 
accident at a particular facility is one cancer per 
accident, and if the accident has a probability of 
occurring once during a period of 1,000 years, 
then the continuing risk presented by that 
accident is 1 x 1/1000 or 0.001 excess latent 
cancer per year. This product of consequence 
and probability is called "societal risk" in this 
SWEIS. It permits the ready comparison of 
accidents and alternatives without the burden of 
the details. The details are presented in this 
appendix. 

The probability of the accident is typically 
expressed as its estimated frequency; that is, an 
accident with a frequency of 1 x 1 o-3 per year 
has a probability of occurring once in 1,000 
years and twice in 2,000 years. This is another 
way of saying that the probability of the 
accident occurring in any particular year is 1 in 
1,000. In the case of natural phenomena, this is 
also expressed as a "return period" of 1,000 
years. This does NOT mean that once the 
phenomenon occurs, it will be another 999 years 
before it occurs (returns) again, because the 
probability is with regard to its occurring in any 
selected 12-month period 1. 
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G.1.3 Determining the Increment in 
Risk Among Alternatives 

Although it is possible to characterize or 
represent the risk posed by the operation, there 
are too many possibilities and uncertainties to 
quantify the total absolute risk. Any attempt to 
adjust the expected frequency and calculated 
consequences of risk-dominant accidents so that 
their sum would equal the total risk of all 
accidents would be self-deceptive, as all these 
innumerable possibilities are not independent of 
one another nor accurately quantifiable. 

In this SWEIS analysis, it was found that the 
nature of the accidents did not change among 
the alternatives; but the frequency and 
consequence of some of the accidents did 
change somewhat. Recalling that risk is the 
product of the consequence and its probability, 
it is therefore possible to provide the decision 
maker with estimates of the difference in risk 
among the alternatives. These differences are 
discussed later (in summary) in Table G.S-1. 

To communicate the types of risk present at 
LANL, the detailed methodology and results are 
described below. The methodology considers 
accidents that are reasonably foreseeable. 
Although "reasonably foreseeable" does not 
have a precise definition, the accident analysis is 
guided by the primary purpose of making 
reasonable choices among alternatives. 
"Reasonably foreseeable" includes impacts that 
may have very large or catastrophic 

1. This statement is correct from a statistical standpoint 
but must be qualified for certain events. In the case of 
natural phenomena, every occurrence and every 
nonoccurrence adds to the database from which the 
probabilities are estimated, so the probabilities do change. 
In the case of earthquakes, an occurrence may relieve 
stresses and reduce the probability of another quake for 
some time; whereas, in the case of heavy flooding, several 
occurrences in a few years suggest that floods may be 
more likely than the original data indicated. The 
important point is that the frequency and/or return period 
are estimated measures of the probability of an 
occurrence, not predictions of when it will occur. 



consequences, even if their frequency of 
occurrence is low, provided that the impact 
analysis is supported by credible scientific 
evidence, is not based on pure conjecture, and is 
within the rule of reason. 

If an accident is not reasonably foreseeable 
(incredible), DOE does not consider that it 
contributes substantially to the risk of operating 
LANL (DOE 1993a). If, on the other hand, a 
hazardous material has a reasonable chance of 
being involved in an accident, then the 
consequences and the likelihood of the accident 
are considered. 

Specific accidents that contribute substantially 
to, or envelop the risk, are considered risk
dominant accidents or bounding accidents. 
They are not exceeded by other accidents 
analyzed or believed to be possible that involve 
that inventory. For instance, there may be a 
number of accidents that could disperse 
plutonium, with different initiators or different 
mitigation; but they are represented by the risk
dominant accident involving plutonium 
dispersal. This accident also may bound the 
consequences for other facilities that may have 
more sensitive site characteristics, such as larger 
populations, but have lesser inventories than 
those addressed by the analyses. 

There is no intent or expectation that the sum of 
the consequences of these accident scenarios 
will add quantitatively to the total risk of the 
LANL site. However, from the results of this 
methodology, the decision maker is informed of 
the nature and magnitude of the risk posed by 
operating LANL facilities. 

G.1.4 The Methodology for 
Selection of Accidents for 
Analysis 

The analysis began with the establishment of the 
baseline risk from current operations, plus 
planned activities, that together constitute the 
No Action Alternative. The baseline was 
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established by a process of safety 
documentation review, interviews with facility 
management, physical inspections (walkdowns) 
of facilities, and discussions with facility 
management. Changes in the baseline risk were 
estimated for the Expanded Operations 
Alternative, the Reduced Operations 
Alternative, and the Greener Alternative to 
ascertain the human health impacts of the 
alternatives2. 

Assessing the human health consequences of 
accidents for the alternatives is a four-step 
process. The first step was to identify a broad 
spectrum of potential accident scenarios. These 
scenarios were obtained from available site
specific safety and environmental documents, 
programmatic documents, discussions with 
facility management, and physical inspections 
(walkdowns) of the facilities. 

The second step in the process used screening 
techniques to identify the specific scenarios that 
contribute significantly to risk (i.e., the 
scenarios that contribute an appreciable fraction 
of the total risk). Due to the large number of 
potential accident scenarios that could impact 
human health, it is impractical to evaluate them 
all in detail. This is a common problem 
encountered in risk assessments, and the 
standard approach (which was adopted here) is 
to apply rough bounding calculations during the 
screening steps. 

2· Recall, from chapter 3, that the No Action 
Alternative is the continuation of current operations 
without change in mission or the nature of operations. 
The Reduced Operations Alternative would be a 
reduction in activities to those necessary to maintain the 
capability in the near term. Under the Expanded 
Operations Alternative, operations could increase to the 
highest reasonably foreseeable levels over the next l 0 
years that can be supported by the existing infrastructure 
(including upgrades and construction). The Greener 
Alternative uses existing capabilities, but also places an 
emphasis on basic science, waste minimization, 
dismantlement of weapons, nonproliferation, and other 
non weapons areas of importance, resulting in increased 
activities and operations in those areas of interest. 
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The calculations are performed to progressively 
greater degrees of detail until it becomes clear 
that the accident is either, not risk-significant, or 
requires a detailed analysis in order to determine 
the frequency and consequences of the accident 
(i.e., its risk). 

Rigorous evaluations (the third step in the 
process) were only performed for the potentially 
risk-dominant scenarios identified in step two, 
that is, those which had a frequency of 1 o-6 or 
more and led to off-site consequences beyond 
insignificant. 

During the third step in the process, it was 
determined that a number of scenarios that had 
appeared to be risk-significant during the earlier 
screening steps were in fact insignificant 
contributors to risk. This situation arises due to 
the conservative approaches to frequency 
binning used in safety analysis reports (SARs), 
as described in DOE Standard 3009-94 
(DOE 1994a). DOE facilities for which SARs 
are prepared are subjected to the most detailed 
assessments; less hazardous facilities are the 
subject of less detailed evaluations, in 
accordance with the graded approach to safety 
analysis. For facilities with SARs, potential 
accidents are assigned to one of the frequency 
bins identified in Table G.1.4-1 (DOE 1994a). 
In the DOE Standard 3009-94 approach, 
accident frequency binning is essentially a 
qualitative process rather than the product of a 
rigorous quantitative analysis. Accordingly, 
frequency bin assignments are made 
conservatively such that if a detailed 
quantification were performed, the calculated 
frequency would not place the accident in a 
higher bin and would in fact be more likely to 
result in placement in a lower frequency bin. 
Sometimes, simple methods are used for 
frequency binning, such as assigning a 
conditional probability of 1 for dependent 
events, a conditional probability of0.1 to human 
errors, and a conditional probability of0.01 to 
genuinely independent events. 
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At the end of the detailed accident analyses, it 
was found that a number of accidents had been 
assigned to higher frequency bins than 
warranted. Specifically, this was the case for 
RAD-02, RAD-04, RAD-06, RAD-IO, 
RAD-11, and RAD-14, all of which were found 
to have mean frequencies of less than 1 o-6 per 
year. (The sequence of events described for 
RAD-IO was found to be credible for worker 
consequences because release out of the 
building is not necessary to result in worker 
exposures.) 

The fourth step in assessing the human health 
impact of accidents for the alternatives was to 
carefully evaluate the effect of the alternatives 
on the accident scenarios. The important 
considerations involved in this evaluation were 
whether the alternative would result in the 
elimination of some accidents and the addition 
of others, whether the alternative would result in 
an increase or decrease in the frequency of some 
accidents, and whether the alternative would 
result in an increase or decrease in the amount of 
hazardous materials released. The results of the 
analysis indicate that, while a number of 
accidents are potentially affected by the 
alternatives, few of them pose significant risk to 
the public. 

In the context of LANL, it is important to 
recognize that, as a result of several factors (the 
nature of the activities performed, the design 
features of the facilities at which the activities 
are performed, the conditions under which the 
activities are performed, and the location of the 
facility vis-a-vis the public), accidents are more 
likely to impact facility workers than they are to 
impact the public. This is true even though at 
LANL the public has access to many areas of 
laboratory via roadway (public access to roads 
through LANL can be controlled by DOE in the 
event of an accident). Even for facility workers, 
the consequences in many cases would be 
dependent on the use by facility workers of 
personal protective equipment (PPE) and on the 



effectiveness of emergency response and 
mitigation actions taken to limit consequences 
(e.g., the timeliness of evacuation from the 
facility). 

G.1.5 Comparison of Other 
Accident Analysis to the 
SWEIS 

The DOE, through its safety and environmental 
programs, conducts a variety of hazard and 
safety analyses for various purposes. Because 
all of the safety and hazard analyses are 
performed for different purposes, varying levels 
of conservatism, and therefore, different 
assumptions are made about physical 
phenomena and preventive and mitigative 
controls. In the analysis, ifthe applicable safety 
objectives or standard criteria can be met with a 
very conservative set of assumptions, then 
detailed analysis is not considered necessary. 
Further analysis is generally done to more 
accurately predict an outcome when greater 
realism is sought, or when very conservative 
assumptions lead to results that exceed safety 
objectives or criteria. Detailed analysis requires 
sophisticated calculations, and therefore, 
greater expenditure of resources. If a very 
conservative estimate of consequences 
demonstrates that the impacts to the public, 
environment, and worker are acceptable within 
regulation or guidelines, then it is unnecessary 
to incur higher costs to more accurately predict 
the outcome. This fact may be acknowledged in 
the safety or hazard analysis, but no further 
quantification of actual doses is made. This 
graded approach to accident analysis IS an 
explicit part of the DOE safety policy. 

In order to understand the results of the accident 
analysis as presented in this SWEIS compared 
to other safety analyses and environmental 
assessments, a brief discussion of hazard 
assessments is given in the following sections. 
This discussion assumes a release of 
radiological material. 

Accident Analysis 

G.1.5.1 DOE Hazard Assessments 

The hazard assessment is a comprehensive 
evaluation of hazards associated with a 
particular activity or operation. The hazard 
analysis provides a clear definition of the 
activity and the facilities in which the activities 
will be conducted. The hazard analysis 
identifies potential accident scenarios. From 
this preliminary analysis, preventative and 
mitigative equipment (i.e., systems, structures 
and components) are identified, and controls on 
features are established. Not every scenario is 
analyzed but several (often hundreds) are 
postulated, and those with the greatest potential 
for off-site consequences are usually selected as 
"bounding." 

The hazard assessment starts with a very 
conservative analysis of an accident. Although 
activities are not conducted without the use of 
controls, a hypothetical baseline is established 
that considers only the physics of the accident, 
such as atmospheric dispersion, not the controls 
that would either prevent or mitigate the 
consequences. This accident may be referred to 
as a "parking lot scenario" or a "what-if' 
scenario. It is a hypothetical scenario used to 
gage the reduction in consequences or 
frequency provided by control mechanisms. 

Given this estimate of a material release and 
considerations of atmospheric transport, the 
consequences are evaluated for a member of the 
public standing at the site boundary. This 
hypothetical individual receives a dose from 
their exposure to a passing cloud of hazardous 
material. The individual is assumed to remain at 
this location for the entire passage of the cloud 
or plume. These assumptions are designed to 
give a maximum exposure from the hazardous 
material release. If the dose to this individual is 
less than the DOE safety evaluation guideline, 
then the equipment associated with this activity 
does not need to be designated as safety class 
equipment. This implies that quantifying the 
reduction in consequences due to additional 
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safety controls is not necessary. However, 
hazard assessments will often give an expected 
dose based on taking credit for barriers such as 
building high efficiency particulate air (HEPA) 
filters, building confinement, etc. This 
equipment will then have necessary controls 
placed on it in order to assure its operability in 
the event ofthe analyzed bounding accident. 

G.1.5.2 Accident Analysis for this 
SWEIS 

As described above, the hazard assessment may 
provide a more conservative value for the 
frequency of an event. This result usually 
reflects an estimate of the frequency of initiating 
events and not the overall frequency of public 
impacts. The final results for the SWEIS, 
however, included the consideration of multiple 
barriers; generally it considered administrative 
barriers, process design barriers, and facility 
design barriers, as appropriate. Although, the 
consequences of a what-if scenario were 
considered, they were placed in the context of 
their frequency of occurrence. 

As a rule of thumb, most process events become 
"incredible." If an initiating event is considered 
anticipated, or has a frequency on the order of 
w-l, and there are three independent controls 
(each with an estimated probability offailure of 
1 o-3), then the overall frequency of the event 
becomes incredible at w-10. Therefore, once 
the SWEIS took credit for these barriers, the 
frequen~ of many of the accidents became less 
than w- . 

Several scenarios, even though they are 
incredible, are provided in this appendix to 
illustrate the defense-in-depth policy of the 
DOE. These accidents are retained in this 
appendix to preserve the information they 
contain, in illustration of the range of the 
analyses, and in demonstration of the 
conservative nature of the screening. Incredible 
accidents are not relevant to the decision and so 
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are segregated from credible accidents m 
volume I of the SWEIS. 

The lower frequencies are difficult to 
comprehend. To provide a perspective for these 
frequencies, some examples of natural 
phenomena events at LANL are provided in 
Table G.1.5.2-1. Estimates of large meteor 
impact frequencies are included in order to be 
able to attain the lowest frequency range. 

Although specific scenarios were analyzed, the 
results of the detailed evaluation represent a risk 
profile for LANL, given the types of operations 
described under each alternative. As long as 
specific process configurations support the 
same type of operations as considered in these 
alternatives and are implemented consistent 
with the DOE safety program, then the risks 
would be represented by the same set of 
accidents as presented for each alternative in 
this SWEIS. 

G.1.6 Conservatism in the Analyses 

At all steps, when faced with uncertainties, the 
analysts selected the most probable or 
conservative value for accident likelihoods and 
the quantity of hazardous materials released. 
Accepted models and conservative atmospheric 
dispersion parameters were used in the 
modeling. Exposure conditions (e.g., location, 
material released, time in the plume) were used 
that would maximize exposure of the total 
population and of individuals. The maximum 
risk factor for excess latent cancer fatalities 
(LCFs) was used to calculate health effects; 
whereas, the true risk factor may be 
considerably less, as described in appendix D, 
section D.l. The resulting estimates of risks are 
considered to be quite conservative. Incredible 
accidents are not relevant to the decision and so 
are segregated from credible accidents in 
volume I of the SWEIS. 



Accident Analysis 

TABLE G.1.5.2-l.-Frequency of Some Natural Phenomena Events at LANL 

RANGE OF 
DESCRIPTNE ANNUAL 

PHENOMENON AND ITS FREQUENCY 
WORDS FREQUENCY OF 

OCCURRENCE 

Anticipated 10-2 to 10-1 awind of 80 mph, 10-2. 11.2 inches precipitation in one month and 
64.8 inches snowfall in one monthb, 1.2 x 10-2 

Unlikely 10-4 to 10-2 a wind of 95 mph, 1 o-3. 0 Snowfall adding 35.0 inches in depth in 24 
hours, 5 x 10-3, rainfall of 2. 7 inches in 24 hours, 5 x 10-3. dMeteor 

causing destructive tidal wave somewhere on earth, 2 x 10-4 

eMagnitude 6.5 earthquake causing walls to fall, houses to shift 
from unsecured foundation, and cracks to open in wet ground, 1 o-4 

Extremely Unlikely 10-6 to 10-4 astraight line wind of 120 mph, 10-5. Tornado with wind of70 
mph, 10-5. 

Incredible < 10-6 aTomado with wind 150 mph or greater, 2.5 x 10-7. dMeteor at least 
three miles in diameter striking somewhere on the earth, 10-7. 

a Reference for LANL wind and tornado frequency (LLNL 1985). mph= miles per hour 
b Estimated from the record annual precipitation at LANL during November 1910 to December 1997 (Source: http:// 

weather.lanl.gov) 
c Reference for 24-hour precipitations: LANL 1990a 
d Estimates of worldwide meteor probability: PC 1998 
e LANL earthquake data from Tables 4.2.2.2-2 and 4.2.2.2-3 in chapter 4. 

G.2 HAZARDOUS MATERIALS 

IMPACTS ON HUMAN HEALTH 

This section addresses the human health 
impacts resulting from exposure to hazardous 
materials. The sources of radiation pertinent to 
this SWEIS are examined in the first subsection. 
This discussion is followed by a discussion of 
health impacts resulting from exposure to 
hazardous chemicals. Finally, the computer 
models used to evaluate the consequences from 
both chemical and radiological accidents are 
discussed to provide an understanding of the 
applications and limitations of the models. 

G.2.1 Sources of Radiation 

The sources of radiation pertinent to the 
accident analysis in this SWEIS are facility 
specific. These sources include industrial 
sources used to generate x-rays and other types 

of electromagnetic radiation for nondestructive 
examination of components and assemblies. 
Exposure to these sources of radiation only 
poses a potential risk to workers and to others 
with authorized access to the facilities where 
these sources are in use. Facility-specific 
sources of radiation also include materials 
released into the environment as a result of an 
accident. In most cases, these materials are 
tritium and various mixtures of uranium and 
plutonium isotopes. In some cases where 
experiments involve pulse reactors or critical 
assemblies, or where criticality occurs 
inadvertently, fission products also can be 
released. Each accident scenario that involves 
radioactive materials includes a discussion of 
the isotopes and quantities considered. (The 
nature of radiation, and its effects on human 
health are discussed in section D.l of 
appendix D, Human Health.) 
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G.2.2 Human Health Effects of 
Exposure to Hazardous 
Chemicals 

Human health effects resulting from exposure to 
hazardous chemicals vary according to the 
specific chemical of interest and the exposure 
route and concentration. The most immediate 
risks to human health from exposure to 
chemicals in the environment arise from 
airborne releases of toxic gases, and it is this 
route of exposure upon which the accident 
analysis for the SWEIS is focused. (The effects 
of toxic chemicals are discussed in section D.1 
ofappendixD, Human Health.) In this analysis, 
exposures to toxic chemicals are compared to 
Emergency Response Planning Guidelines 
(ERPGs). ERPGs are community exposure 
guidelines derived by groups of experts in 
industrial hygiene, toxicology, and medicine. 
ERPGs are then published by the American 
Industrial Hygiene Association (AlliA) after 
review and approval by their ERPG Committee. 
ERPGs are defined as follows (AIHA 1991): 

• ERPG-1 is the maximum airborne 
concentration below which it is believed 
that nearly all individuals could be exposed 
for up to one hour without experiencing 
other than mild, transient adverse health 
effects or perceiving a clearly defined 
objectionable odor. 

• ERPG-2 is the maximum airborne 
concentration below which it is believed 
that nearly all individuals could be exposed 
for up to one hour without experiencing or 
developing irreversible or other serious 
health effects or symptoms that could 
impair their abilities to take protective 
action. 

• ERPG-3 is the maximum airborne 
concentration below which it is believed 
that nearly all individuals could be exposed 
for up to one hour without experiencing or 
developing life-threatening health effects. 
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Human responses to chemical exposure do not 
occur at precise exposure levels, but rather, 
extend over a wide range of concentrations. The 
values derived for ERPGs do not protect 
everyone, but are applicable to most individuals 
in the general population. Furthermore, the 
ERPG values are planning guidelines, not 
exposure guidelines. They do not contain the 
safety factors normally associated with 
exposure guidelines (AIHA 1991). 

In developing an ERPG, emphasis is given to 
the use of acute or short-term exposure data. 
Human experience data are emphasized; but 
usually only animal exposure data are available. 
When it is believed that adverse reproductive, 
developmental, or carcinogenic effects might be 
caused by a single acute exposure, the data are 
considered in the ERPG derivation. 

Unless one is provided information to the 
contrary by toxicologists, it is necessary to 
regard ERPGs as ceiling concentrations (i.e., the 
highest concentration acceptable for the time 
period). As such, the ERPG would be treated as 
an exposure that should not be exceeded within 
1 hour. Any extrapolation from the ERPG is not 
to be made without significant considerations; 
specifically, to make such an adjustment, the 
ERPG documentation for each chemical must 
be reviewed fully by toxicologists. The effects 
of exposure times longer than 1 hour may not be 
limited to those associated with the ERPG. 

In addition to ERPGs, this analysis incorporated 
the temporary emergency exposure limits 
(TEELs) developed by the DOE Emergency 
Management Advisory Committee, 
Subcommittee of Consequence Analysis and 
Protective Actions (SCAP A). Published ERPG 
values were available for only 69 chemicals. 
TEEL values are interim, temporary, or ERPG
equivalent exposure limits provided for an 
additional 297 chemicals. In the absence of 
ERPG or TEEL values, the hierarchy developed 
by SCAP A and published in the AIHA Journal 
was utilized (Craig et al. 1995). 



ERPG-1 defines a level that does not pose a 
health risk to the community but that may be 
noticeable due to slight odor or mild irritation. 
Above ERPG-2, for some members of the 
community there may be significant adverse 
health effects or symptoms that could impair an 
individual's ability to take protective actions. 
These symptoms might include severe eye or 
respiratory irritation or muscular weakness. 
Above ERPG-3 there may be life-threatening 
effects and, at sufficiently high concentrations 
and exposure times that vary with the chemical, 
there could be death. The length of an 
individual's exposure to high concentrations 
will depend upon that individual's situation and 
response (that is, by his/her recognition of the 
threat and its location, attaining shelter, and 
escaping). Later in this analysis, consequences 
are presented as the number of people exposed 
to concentration greater than the ERPG-2 and 
ERPG-3 guidelines; but there are too many 
uncertainties to speculate as to the specific 
effects that would occur to those people. 

G.2.3 Chemical 
Accidents-ALOHA ™ Code 

The Areal Locations ofHazardous Atmospheres 
(ALOHA ™) code developed by EPA, the 
National Oceanographic and Atmospheric 
Administration (NOAA), and the National 
Safety Council (NSC), was used for the analysis 
of chemical releases. It is listed by DOE 
(DOE 1994c) and EPA (EPA 1996) as an 
acceptable code for air dispersion modeling. 

The ALOHA ™ code is designed to be used for 
emergency responders in the case of chemical 
accidents. The code predicts the rate at which 
chemical vapors may escape to the atmosphere 
from broken gas pipes, leaking tanks, and 
evaporating puddles and predicts how the 
resulting hazardous gas cloud disperses 
horizontally and vertically into the atmosphere 
following release (NSC 1995). 

Accident Analysis 

Especially near the source of a release, short
term gas concentrations depart markedly from 
average values in response to random turbulent 
eddies and are unpredictable. As the cloud 
moves downwind, concentrations within the 
cloud become more similar to ALOHA ™ 
calculations. ALOHA ™ shows concentrations 
that represent averages for time periods of 
several minutes and predicts that average 
concentrations will be highest near the release 
point and along the center line of the release 
cloud (this is typical Gaussian plume modeling). 
The concentration is modeled as dropping off 
smoothly and gradually in the downwind and 
crosswind directions. 

ALOHA ™ models neutrally buoyant gases with 
a Gaussian plume model. Airborne particulates 
are assumed to be passive; that is, they behave 
as nonbuoyant gases. Heavy gases are modeled 
using a variation of the DEGADIS heavy gas 
model. Some simplifications were 
implemented into ALOHA-DEGADIS to speed 
computational procedures and reduce the 
requirement for input data that would be 
difficult to obtain during an accidental release. 
These simplifications include the assumptions 
that: (1) all heavy gas releases originate close to 
ground level; (2) mathematical approximations 
are faster but less accurate than those in 
DEGADIS; and (3) modeling sources for which 
the release rate changes over time as a series of 
short, steady releases rather than a number of 
individual point source puffs. The authors 
worked closely to ensure a faithful 
representation of DEGADIS model dynamics, 
and the resulting ALOHA-DEGADIS model 
was checked to ensure that only minor 
differences existed in results. 

Although ALOHA ™ models the dispersion of 
heavy gases, the model assumes that the terrain 
is flat. Thus, if canyons are located between the 
release point and a potential receptor, 
ALOHA ™ models the scenario as though the 
canyon were not present. This is a conservative 
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approach because receptors are offered no 
protection from heavy gases by intervening 
canyons. Under the most stable atmospheric 
conditions (most commonly found late at night 
or very early in the morning), there is little wind, 
reduced turbulence, and less mixing of the 
release with the surrounding air. High gas 
concentrations can build up in small valleys or 
depressions and remain for long periods of time. 
ALOHA ™ does not account for buildup of gas 
concentrations in low-lying areas. The 
properties of a heavy gas are discussed in 
section G.5.5. 

ALOHA ™ allows the user to enter only a single 
wind speed and wind direction, and assumes 
that these remain constant throughout the 
release and travel. In reality, air flow changes 
speed and direction when confronted with 
changes in terrain such as slopes, valleys, and 
hills. ALOHA ™ ignores these effects. Because 
wind is likely to shift direction and change 
speed over both distance and time ALOHA ™ 

' will not make predictions for more than 1 hour 
after a release begins, or for distances more than 
6.2 miles (10 kilometers) from the release point. 
In general, wind direction is least predictable 
when the wind speed is low and at the lowest 
wind speed modeled in the code (1 meter per 
second), ALOHA ™ presents the footprint as a 
circle. ALOHA ™ does not calculate particulate 
settling and deposition. The ALOHA ™ code 
presumes the ground beneath a leak or spill to be 
flat, so that the liquid expands evenly in all 
directions. 

Combustion products rise rapidly while moving 
downwind, until they cool to the temperature of 
the surrounding air. ALOHA ™ does not 
account for this rise. ALOHA ™ models the 
release and dispersion of pure chemicals only, 
and the properties of chemicals in its chemical 
library are valid only for pure chemicals. 
ALOHA™ also does not account for chemical 
reactions of any kind. (This limitation can be 
avoided by modeling the resulting chemicals, if 
known. In the case of the seismic collapse of 
TA-3-66, the SWEIS has modeled the 
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hydrogen cyanide that evolved from mtxtng 
metal cyanide solution and nitric acid.) 

The limitations of ALOHA ™ do not detract 
from its use in this SWEIS for screening 
chemical accidents and bounding their daytime 
consequences. During the preparation of this 
SWEIS, as upgrades to ALOHA ™ code became 
available they were used. Trial calculations 
showed that the upgrades provided the same 
results as previous versions for the same inputs. 

G.2.4 Radiological 
Accidents-MACCS 2 Code 

The MACCS 2 computer code models the 
consequences of an accident that releases a 
plume of radioactive materials to the 
atmosphere. Should such an accident occur the 
radioactive aerosols and/or gases in the pl~me 
would be transported by the prevailing wind 
while dispersing horizontally and vertically in 
the atmosphere. MACCS 2 uses a straight-line 
Gaussian plume model and the source term data 
input by the user to model the atmospheric 
dispersion and deposition of radionuclides 
released from facilities. Plume rise, dry 
deposition, and precipitation scavenging (below 
cloud washout) of aerosols, and resuspension of 
particulate matter that has deposited from the 
plume is explicitly modeled. The chronic 
exposure model calculates the resulting doses 
for all inhabitants living in the area. In the 
intermediate and long-term phases, the 
inhalation shielding factor for normal activity is 
used in the dose calculations. Decay of 
radionuclides to daughter products is accounted 
for. 

The MACCS 2 calculations also estimate the 
range and probability ofhealth effects caused by 
radiation exposures that are not avoided by 
protective actions. In these EIS calculations no 
credit was taken for protective measures ~hat 
might and would be used to decrease exposures. 
(MACCS 2 permits the modeling of various 
protective measures, such evacuation, 



sheltering, and relocation. A variety of 
protective measures can be taken in the long
term phase in order to reduce doses to 
acceptable levels: decontamination, 
interdiction, and condemnation of property.) 

MACCS 2 divides the accident into three time 
phases: the emergency phase, the intermediate 
phase, and the long-term phase. The emergency 
phase begins immediately after the accident and 
could last up to 7 days following the accident. 
In this period, the exposure of the population to 
both radioactive clouds and contaminated 
ground is modeled. In the intermediate phase, 
the radioactive clouds are gone, and decisions 
are made regarding the type of protective 
actions that need to be taken; the only exposure 
pathways are those resulting from ground 
contamination. The long-term phase represents 
all time subsequent to the intermediate phase, 
and again, the only exposure pathways 
considered are those resulting from the 
contaminated ground. 

In accidents there is an initial release, and there 
may be a continuing release thereafter. A single 
MACCS 2 calculation can handle four separate 
releases. To account for reduction of the source 
as it was depleted by the continuing suspension, 
the continuing release was treated as three 
consecutive continuing releases of 8 hours each. 
For those accidents that have both an initial and 
a continuing release, the releases were stopped 
no later than 24 hours after the initial release. 

The region surrounding the site is divided into a 
polar coordinate grid centered on the facility 
from which the release originates. The angular 
divisions used to define the spatial grid 
correspond to the 16 directions ofthe compass. 
The user specifies the number of radial divisions 
as well as their endpoint distances. Up to 35 of 
these divisions may be defined, extending out to 
a maximum distance of 6,213 miles 
(10,000 kilometers). 

The emergency phase calculations use dose
response models for early fatality and early 
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injury, and are performed on a finer grid than the 
calculations of the intermediate and long-term 
phases. For this phase, the 16 compass sectors 
are divided into 3, 5, or 7 user-specified 
subdivisions in the calculations. 

Each radiological release site was assigned to 
the closest one of the four weather stations 
(located in TA-6, TA-49, TA-53, and TA-54). 
The 1995 meteorological data were used for 
these calculations. Sensitivity calculations 
using data from 1991 to 1995 have been 
performed for one accident scenario to 
investigate the possible impact on consequences 
of using weather data from a particular year. In 
the near field (out to 1,312 feet [400 meters]), an 
approximate maximum 30 percent variation 
occurred in the calculated doses, depending 
upon which year is used. The results indicated 
that 1995 yields the largest consequence results 
of this 5-year period for the scenario modeled 
(Steele et al. 1997). 

Consequence results were calculated for both 
ground level and elevated releases, according 
to the facility and the scenario. Downwind 
concentrations of radionuclides up to a distance 
of 50 miles (80 kilometers) were calculated for 
each of the 16 compass directions around the 
facility. Radiation doses to the on-site and off
site population were calculated bJ the dosimetry 
models within MACCS 2 , using the 
concentrations. Exposure pathways were: 
direct radiation from the passing plume, direct 
radiation from radioactive material deposited on 
the ground and skin, inhalation while within the 
plume, and inhalation of resuspended ground 
contamination. Subsequent ingestion, which 
normally represents only a small fraction of 
total exposure and can be controlled, was not 
considered. 

3· MACCS dosimetry models use risk factors that vary 
by nuclide, and result in approximately, but not exactly, 
an effective risk factor of 5 x w-4 excess LCFs per 
person-rem of exposure. This is discussed in the primer 
on the effects of radiation in section D .1 of appendix D, 
Human Health. 
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Because population is not evenly distributed 
around the source, the consequences of an 
accident vary with wind direction. The 
probability of the consequence thus depends on 
the probability of that wind direction. 
Therefore, the results of the calculations are 
presented as the average of the consequences for 
all 16 directions weighted by the probability of 
the wind being toward that direction. Note that 
the calculations used both daytime and 
nighttime winds; whereas, the population 
distribution used was the daytime population 
described in section G.3 .2. Because the daytime 
population is larger than the nighttime 
population, this overestimates the mean 
consequences. 

Having the results from the multiple model 
runs, it was possible to calculate the mean dose 
to hypothetical individuals at points of closest 
public access; at points on the site boundary 
(referred to as doses to maximally exposed 
individuals [MEis]); and mean doses at public 
population centers, such as towns, pueblos, and 
schools. 

Note that these calculations capture all 
meteorological conditions, including the most 
adverse conditions, each weighted by its 
frequency of occurrence in the entire year. An 
alternative approach, use of the dispersion 
condition for which dispersion is greaterthan 95 
percent the time (referred to as 95th percentile 
meteorology) is often used for screening. It 
maximizes the concentrations downwind, but 
does not consider the population distribution. 
Therefore, it does not provide as much useful 
information. 

Note that uncertainties as to the models' 
abilities to predict concentrations and 
exposures, and uncertainties in the range of 
meteorological conditions, apply equally to all 
the alternatives. 
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G.3 ACCIDENT SCENARIO 

SCREENING 

LANL is one of the largest multiprogram 
research laboratories in the world, and a number 
of factors combined to make the selection of 
accident scenarios for the SWEIS a challenging 
task. These factors included: 

• DOE NEPA guidance that mandates 
consideration of accidents within the design 
basis, as well as those beyond the design 
basis, to identify a spectrum of potential 
accident scenarios that could occur during 
the activities encompassed by the proposed 
action and analyzed alternatives. 

• The diversity of activities performed at 
LANL, including: pit production; high 
explosives research, development, 
production, and testing; special nuclear 
material (SNM) processing, research and 
development, and storage; hydrodynamic 
testing and dynamic experimentation; 
accelerator operations, research, and 
development; fusion power research and 
development; operation critical assemblies 
and fast burst reactors; and radioactive, 
chemical, and mixed waste processing, 
characterization, disposal, and storage. 

• A wide range of accident initiators 
(including process hazards, man-made 
hazards, and natural phenomena hazards) 
and the resulting human, system, and 
structural responses to those initiators. 

• A large number of accident scenarios 
identified in underlying programmatic and 
LANL-specific NEPA documents (e.g., the 
Stockpile Stewardship and Management 
PElS, and the Dual Axis Radiographic 
Hydrodynamic Test [DARHT] Facility 
EIS). 

• The availability and vintage of a variety of 
hazard assessment and safety analysis 
documentation, performed to evolving 
DOE guidance. 



• The diversity of material that could 
potentially be released in an accident 
(referred to as "material-at-risk" or MAR), 
including: tritium, plutonium, various 
enrichments of uranium, toxic chemicals 
such as chlorine, bulk acid storage, high 
explosives, and a wide variety of other 
chemicals and radioactive materials. 

• The presence of some relatively complex 
facilities such as the Plutonium Facility 
(TA-55-4), the Chemistry and Metallurgy 
Research (CMR) Building (TA-3-29), the 
Tritium System Test Assembly (TSTA) 
Facility (TA-21-155), the Tritium Science 
and Fabrication Facility (TSFF, 
TA-21-209), the Weapons Engineering 
Tritium Facility (WETF, TA-16-205), and 
the critical assembly and fast burst reactor 
facilities at the Pajarito site (TA-18), for 
which hazard and safety analyses have 
identified dozens to hundreds of credible 
accident scenarios for each ofthese 
facilities. 

The large number of facilities and processes at 
LANL, combined with the diversity of MAR 
and the variety of accident initiators, produce 
credible accident scenarios numbering at least 
in the many thousands. Analyzing each of these 
scenarios in detail is neither required under 
NEP A nor practical. Ideally, a comprehensive 
risk assessment would express the total human 
health risk as the sum of all potential accident 
scenarios. It is neither practical (due to cost) or 
necessary (from a NEPA compliance 
standpoint) to rigorously quantify all of these to 
produce a summation of the total risk. The 
purpose of screening is to identify for detailed 
analysis a suite of accidents that constitute a 
large fraction of the total risk. 

Accident analyses, for a NEP A document, 
involve considerably less detail than a formal 
probabilistic risk assessment (PRA), but make 
use of PRA techniques and insights (such as 
event trees, failure rate data, and initiating event 
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occurrence data) to identify risk-significant 
accident scenarios. 

G.3.1 Accident Initiator Screening 

It was recognized, based on review of available 
safety documentation for several important 
facilities, that there would be a very large 
number of credible accident scenarios for 
LANL facilities. The SWEIS accident analysis 
began with a detailed examination and 
screening of accident initiators and accident 
types in order to focus the attention of the 
remainder of the analysis on those accident 
initiators most important to risk. Accident 
initiators and accident types were identified and 
categorized into three broad classes: (1) process 
hazards, (2) man-made hazards, and (3) natural 
phenomena hazards (NPHs). Military action, 
sabotage, terrorism, or other forms of 
deliberately malevolent actions were not 
included. The magnitudes of the likelihood and 
consequences of such acts are independent of 
the site operations, under the purview of 
security and protection forces, and are 
considered to be outside the purview of accident 
analysis. 

The list of accident types and initiators, arrayed 
into these three categories, is provided as 
Table G.3 .1-1. These accident types and 
initiators were evaluated in the context of their 
likelihood and their potential for resulting in a 
release of hazardous materials or for causing an 
event that could result in such a release (e.g., a 
fire or explosion). Hazardous materials at 
LANL include radioactive materials, chemicals, 
biohazards, and high explosives. 

The intent is to capture all accidents that have a 
frequency in excess of 1 x 1 o-6 per year. It is 
not possible to estimate accurately the 
likelihood (frequency) of accidents with very 
low probability. Therefore, accident types and 
accident initiators that could produce an 
accident with a frequency in excess of 1 x 10-7 

per year when realistically estimated, or a 
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frequency in excess of 1 x 1 o-6 per year when 
conservatively estimated, were treated as 
"credible" and "reasonably foreseeable." 

Accidents with frequencies less than 1 X 1 o-6 

were not dismissed without considering whether 
they were capable of producing worse 
consequences than credible accidents. Large 
earthquakes would affect the entire LANL site 
simultaneously. As a result, it is not considered 
plausible that many individual but unlikely 
accidents could rival earthquakes in overall risk, 
and thus, were not retained for detailed analysis. 

A suite of accident type and accident initiator 
screening criteria was developed for the purpose 
of evaluating the master event list in Table 
G.3 .1-1. It is important to recognize that, while 
some of the accident types or initiating events 
listed in Table G.3.1-1 may appear to some 
readers to stray into the realm of the absurd, the 
goal of the master listing and the screening 
process was to demonstrate that the 
consideration of accident types and accident 
initiators was as comprehensive as possible. 

The accident types and initiators in the master 
list were screened, using the screening criteria in 
Table G.3 .1-2. Results of the screening for 
process hazards, man-made hazards, and natural 
phenomena hazards are reported separately in 
Tables G.3.1-3, G.3.1-4, and G.3.1-5, 
respectively. 

Table G.3.1-6 summarizes the three preceding 
tables as events the survived that screening. 
These were subsequently evaluated on a 
facility-specific basis, using detailed safety 
documentation review and facility walkdowns, 
as described in the following section GJ .2. 

G.3.2 Facility Hazard Screening 

DOE assigns different hazard categories to its 
facilities on the basis of the magnitude of 
maximum potential injuries and fatalities on site 
and off site. Although the system has a different 
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purpose than identification of facilities to be 
considered m EIS analyses, the past 
categorization constituted an effective 
screening of facilities for this SWEIS. 

In hazard classification, no credit is given 
designed active safety features4, administrative 
controls (other than those limiting the total 
quantity of hazardous materials in the facility), 
or prompt emergency response. Credit for 
mitigation is assumed only for substantial 
passive primary barriers or natural removal or 
dispersal mechanisms associated with the 
distance between the facility and the receptor 
location (LANL 1995a). Hazard classification 
is therefore considered to represent an 
appropriate basis for an initial screening of 
LANL facilities to focus the attention of the 
SWEIS accident analysis on those facilities that 
have the most significant potential for causing 
impacts to workers, the public, and the 
environment. 

This screening step is based on the hazard posed 
by the facility. There may be other reasons for 
including facilities in the accident analysis (e.g., 
stakeholder interest). Such additional facilities 
were selected by expert judgment. The facilities 
that were identified in the initial hazard 
categorization process are listed in Table 
G.3.2-1. Following detailed discussions with 
LANL, walkdowns of more than 40 facilities, 
and review of updated safety documentation, 
many of the facilities in Table G.3 .2-1 were 
screened from further analysis. Table G.3.2-2 
provides a listing of the facilities that were 
screened and a summary of the reasons for their 
exclusion from detailed analysis. Table G.3.2-3 
provides the final list of facilities that were 
subjected to screening consequence analysis in 

4· An "active safety feature" is one that is fallible, 
through its dependence upon maintenance, electrical 
power, human operation, etc. Examples would be a 
smoke alarm, filtering system or automatic electrical 
switch. A "passive" feature or barrier is one that does not 
require dependable human attention for its operation. 
Examples are a berm, catch basin, or firewall. 
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TABLE G.3.l-l.-Accident Type and Initiating Event Master Oassification List 

NATURAL PHENOMENA 
NATURAL 

PROCESS HAZARDS MAN-MADE HAZARDS PHENOMENA 
HAZARDS HAZARDS (CONT.) 

Biohazard Spill Aircraft Crashh Avalanche Lightning Strikebb 

Chemical Spina Arson Barometric Pressure8 Liquefactioncc 

Container Failure Co-Located Facilitiesi Biological Hazardst Low Water Level 

Criticality Eventb Dam Failurei Blizzardsu Nontectonic Deformation 

Explosionc Dike F ailurei Climatic Changev Precipitation Extremes 

Fired Explosionk Coastal Erosion River Diversion 

Floodinge Fire1 Drought Sand Storms 

Hardware Failuref Floodingi Dust Storms Seiche 

Human Errorg Levee Failurei Earthquakesw Sink Holes and Collapse 

Radioactive Spill Military Actionm Extraterrestrial Objectsx Slope Stability 

Nuclear Detonationn Fog Snow 

Pipeline Failure0 Frost Soil Consolidation 

Sabotage and TerrorismP Glacial ActivityY Soil Shrink/Swell 

Satellite Orbital Decay Hail Storm Surge 

Shipwrecks High Wateri Temperature Extremesdd 

Vandalismq High Windz Tomadoesee 

Transportationr Hurricanes Tsunami 

Ice and Ice Jams Volcanismff 

Landslides and Mudflowsaa Waves 

Notes: 
3 Includes release of chemicals, including toxic gases, liquids, solids, high explosives, etc. that disperse into the facility or 

environment. Also includes uncontrolled chemical reactions due to inadvertent mixing of chemicals (e.g., mixing of metal 
cyanide solution and acid, which liberates hydrogen cyanide). 

b Represents all accidental or unplanned nuclear criticality events, including criticality in solid systems, aqueous solutions, and 
waste forms. Does not include planned criticality during critical assembly experiments or fast burst reactor operations. 

c Represents explosions due to sources of explosive materials (gases, etc.) originating within the facility. Does not include 
ingestion of explosive gases into the heating, ventilation, and air conditioning (HVAC) system from outside the facility. 
Explosions may be accompanied by a fire. 

d Represents fires originating within a facility. 
e Represents flooding originating within a facility (due, for example, to a pipe break or an inadvertent actuation of a fire sprinkler 

system). 
f Includes hardware failures due to any cause (such as aging, overheating, overcooling, lubrication system failure, etc.) except 

military action, sabotage, terrorism, or other forms of deliberately malevolent actions. 
g Includes human errors in any phase of design, construction, fabrication, operation, maintenance, modification, design control, 

management, emergency response, etc. 
h Includes direct impact on the facility as well as a crash near the facility followed by the skidding of the aircraft or aircraft 

components into the facility. Also includes fires or explosions resulting from aircraft crash (due to combustion of aviation fuel 
and/or the contents of the aircraft), as well as impacts of missiles on the facility resulting from the aircraft crash or resulting fire/ 
explosion. 

i Represents accidents at nearby facilities (off-site industrial facilities, other on-site facilities, military facilities, etc.) that cause an 
impact at the facility under evaluation. Such accidents would include explosions, fires, chemical accidents, toxic gas releases, 
etc.). 
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TABLE G.J.l-1.-Accident Type and Initiating Event Master Classification List-Continued 

j Includes failures due to human errors (such as design errors, failure to anticipate sufficiently severe flood and debris conditions, 
construction errors, etc.). 

k Includes explosions from sources outside the facility, but does not include explosions due to pipeline accidents, sabotage, or 
military action. 

1 Includes fires from sources outside the facility, such as wildfires. 
m Includes acts of war, as distinguished from sabotage, terrorism, arson, etc. Also includes war-like actions during internecine 

conflicts. 
n Includes only the inadvertent detonation of a nuclear explosive device. No nuclear weapons or nuclear explosive devices will be 

assembled, disassembled, or otherwise handled at LANL under any of the alternatives. 
0 Includes accidents involving natural gas pipelines that can result in fires and/or explosions. 
P Includes acts committed by authorized insiders (persons with authorized access to the facility) or outsiders (including visitors) 

that are committed with the intent of causing a release of radioactive materials, hazardous chemicals, high explosives, or 
biohazards or that are committed with the intent of causing a nuclear criticality event. The acts could take place at the facility or 
outside the facility (e.g., destruction of a dam, deliberate crash of an aircraft, etc.). 

q Includes acts committed by authorized insiders or outsiders (including visitors) that are not intended to cause a release of 
radioactive materials, hazardous chemicals, high explosives, or biohazards or that are not intended to cause a criticality, but that 
nonetheless result in such occurrences contrary to the intent ofthe perpetrators. 

r Includes accidents resulting in release of radioactive materials, hazardous chemicals, high explosives, or biohazards, or that result 
in a nuclear criticality event, occurring in all modes oftransportation (truck, car, rail, aircraft, or ship) that involve material being 
shipped to or from the facility. Also includes impact of a vehicle from all modes of transportation (except aircraft, which is 
analyzed separately in this appendix) on the facility that causes damage to the facility (but that may or may not be transporting 
hazardous cargo). 

s Includes normal changes in barometric pressure. Does not include changes in air pressure due to the passage of a tornado, which 
is analyzed separately. 

1 Includes accidents caused by biological factors such as ingestion of plant debris by cooling systems, blockage of cooling systems 
by mussel and clam infestations, excessive biological growth on the exterior of facility structures, etc. Does not include fire 
involving plants (wildfire), which is analyzed separately. 

u Includes effects from excessive loads due to snow accumulation on or against facility structures. 
v Includes such effects as global warming (and its impacts), glaciation (and its impacts), and other impacts of changes in weather 

that are not within the range of normally expected conditions. Does not include impacts due to existing glaciers. 
w Includes effects such as seismically initiated liquefaction, dam failures, fires, and flooding, as well as surface deformation, 

tectonic subsidence, tectonic uplift, and damage due to ground accelerations (vertical and horizontal). 
x Includes direct impact on the facility of meteorites, comets, asteroids, and other extraterrestrial bodies, as well as collateral 

damage resulting from impacts elsewhere (surface deformation, missile impacts, flooding, etc.). 
Y Includes impacts due to glaciers existing at the time of the analysis. Such impacts include the effects of both the advance and 

retreat of glaciers. 
z Includes straight winds, as distinguished from hurricanes and tornadoes, and also includes wind-borne missiles. 
aa Does not include landslides and mud flows due to volcanic activity. 
bb Includes the impacts of fires caused by lightning strikes. For structures with lightning protection, this requires consideration of 

possible failures of lightning protection systems. 
ccDoes not include seismically initiated liquefaction, which is included under earthquakes. 
dd Includes effects of freezing of equipment due to low external temperatures. 
ee Includes impacts due to tornado-borne missiles, differential pressure due to nearby tornado passage, and lightning strikes, hail, 

rain, and other phenomena due to storms associated with the tornado weather system. 
ffincludes such effects as ash falls, rock falls, nuee ardente, rapid snow-pack-melt-induced flooding, mud flows, siltation, 

sedimentation, phreatomagmatism, pyroclastic activity, etc. and fire/explosion. 
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TABLE G.3.l-2.-Accident Type and Accident Initiator Screening Criteria 

SCREENING 
SCREENING CRITERION DESCRIPTION 

CRITERION 

1 The accident type or initiating event is within the facility design basis, and the frequency in 
combination with the conditional probability of a sufficiently severe design error affecting 
parameters that would cause failure of the facility is considered to be incredible (i.e., frequency 
less than 1 x 10·6 per year (conservatively evaluated); or 

2 The initiating event does not occur close enough to the facility to affect it (this is a function of the 
magnitude of the event and the proximity of the facility to the event); or 

3 The accident type or initiating event is included in the definition of another event due to the 
similarity of impacts on the facility, and the frequency contribution of the other event includes the 
contribution from this event; or 

4 The event has a sufficiently cataclysmic impact on the facility as well as on the surrounding 
region such that the consequences of the event on the surrounding region would not be 
significantly affected by the destruction of the facility; or 

5 The accident type or initiating event has a conservatively estimated mean frequency of less than 
1 X 10"6 or a realistically estimated mean frequency of less than 1 X 10"7 per year; or 

6 The accident type or initiating event is under the purview of the security and protection forces and 
the security and safeguards related administrative and physical controls, and is the result of 
deliberate act; these events are considered to be outside the purview of an "accident" analysis, 
which is concerned with unanticipated events that occur at random. 
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TABLE G.3.1-3.-Process Hazards Screening Results 

SCREENING 
ACCIDENT TYPE OR CRITERIA SCREENS 

NOTES 
INITIATING EVENT OUT (YIN) 

1 2 3 4 5 6 

Biohazard Spill No Applicable to workers only; no 
credible scenario for spread of 
biohazard beyond the LANL 

workforce 

Chemical Spill No Chemical spill hazards bounded by 
toxic gases and liquids that are 

easily dispersed 

Container Failure X Yes Contributing event to chemical 
spill and radioactive spill 

Criticality Event No Applicable to workers only; public 
dose consequences of criticality 
event are less than 1 00 millirem 

Explosion No 

Fire No 

Flooding X X Yes Possible contributing cause for 
criticality events; criticality 

retained 

Hardware Failure X Yes Embedded in other events as 
contributory causes; also 

represented as causes of system 
failures after an initiating event 

Human Error X Yes Embedded in other events as 
contributory causes; also 

represented as causes of system 
failures after an initiating event 

Radioactive Spill No 
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TABLE G.3.1-4.-Man-Made Hazards Screening Results 

SCREENING 
ACCIDENT TYPE OR CRITERIA SCREENS 

NOTES 
INITIATING EVENT OUT (YIN) 

1 2 3 4 5 6 

Aircraft Crash No Analysis to be performed per DOE 
Standard 3014-96 (DOE 1996c) 

Arson X Yes Malevolent act 

Co-Located Facilities No 

Dam Failure X X Yes 

Dike Failure X X Yes 

Explosion No 

Fire No 

Flooding No TA-18 only; other hazardous 
facilities located on mesa tops 

Levee Failure X X Yes 

Military Action X Yes Malevolent act 

Nuclear Detonation X X Yes No nuclear weapons or nuclear 
explosive devices are assembled, 

disassembled, handled, or 
otherwise processed at LANL 

Pipeline Failure No TA-3-29 only 

Sabotage and Terrorism X Yes Malevolent acts 

Satellite Orbital Decay X Yes 

Shipwrecks X X Yes 

Transportation No Transportation analysis performed 
separately from accident analysis 

Vandalism X Yes Malevolent acts 
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TABLE G.J.l-5.-Natural Phenomena Hazards Screening Results 

ACCIDENT TYPE OR 
SCREENING CRITERIA 

SCREENS 
INITIATING EVENT OUT (YIN) 

NOTES 
1 2 3 4 5 6 

Avalanche X Yes 

Barometric Pressure X Yes 

Biological Hazards X Yes 

Blizzards X Yes 

Climatic Change X Yes 

Coastal Erosion X Yes 

Drought X Yes 

Dust Storms X Yes 

Earthquakes No 

Extraterrestrial Objects X Yes 

Fog X Yes 

Frost X Yes 

Glacial Activity X Yes 

Hail X Yes 

High Water X Yes 

High Wind No 

Hurricanes X Yes 

Ice and Ice Jams X Yes 

Landslides and Mud Flows X Yes 

Lightning Strike No 

Liquefaction X Yes 

Low Water Level X Yes 

Nontectonic Deformation X Yes 

Precipitation Extremes X Yes 

River Diversion X Yes 

Sand Storm X Yes 

Seiche X Yes 

Sink Holes and Collapse X Yes 

Slope Stability No 

Snow X Yes 

Soil Consolidation X Yes 

Soil Shrink/Swell X Yes 

Storm Surge X Yes 

Temperature Extremes X Yes 

Tornado X Yes 

Tsunami X Yes 

Volcanism No 
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TABLE G.3.1-6.-Credible Accident Types 
and Accident Initiators that 
Survived Early Screening 

PROCESS HAZARDS 

Biohazard Spill 
Chemical Spill 

Criticality Eventa 
Explosion (Internal to Facility) 

Fire (Internal to Facility) 
Radioactive Spill 

MAN-MADE HAZARDS 

Aircraft Crash-analyzed based on DOE 
Standard 3014-96 (DOE 1996c) 

Co-Located Facilitiesb 
Explosion (External to Facility)b 

Fire (External to Facility) 
Flood (External to Facility)-TA-18 onlyb 

Pipeline Failure-TA-3-29 only; other facilities 
screened 

Transportation Accidents-analyzed separately 
from facility accidents 

NATURAL PHENOMENA HAZARDS 

Earthquakes 
High Windb 

Lightning Strikeb 
Slope Stability-TA-18 onlyb 

Volcanismc 

a Screened out for public risk based on low dose; retained 
as a worker accident. 

b Later screened out, based on subsequent facility- and 
site-specific review. 

c Credible, but not used, based on higher level of risk 
posed by earthquakes. 

order to select the final suite of facilities for 
detailed analysis. 

G.3.2.1 Description of the DOE 
Hazard Category System 

As background information only, this 
subsection describes the hazard categorization 
system used by DOE. 

Facilities performing radiological operations 
are subdivided into hazard categories pursuant 
to DOE Order 5480.23 and DOE Standard 
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1027-92 (DOE 1992). There are three hazard 
categories based on the type of facility (Hazard 
Category 1) or the radiological inventory 
(Hazard Categories 2 and 3). These facilities 
are defined as nuclear facilities. Facilities that 
do not meet the threshold requirements for 
Hazard Category 3 but that still contain 
radioactive materials are categorized as 
radiological facilities. 

The three hazard categories for these facilities 
are defined as follows (DOE 1992): 

• Hazard Category 1. Hazard analysis shows 
the potential for significant off-site 
consequences (limited to Category A 
reactors and other facilities designated by 
the Program Secretarial Officer). (Note: 
There are no facilities at LANL designated 
by LANL or DOE as Hazard Category 1 ). 

• Hazard Category 2. Hazard analysis shows 
the potential for significant on-site 
consequences (includes facilities with the 
potential for nuclear criticality events or 
with sufficient quantities of hazardous 
materials and energy that would require on
site emergency planning activities). 
Threshold quantities of radionuclides for 
Hazard Category 2 facilities are shown in 
Appendix A of DOE Standard 1027-92 
(DOE 1992), with LANL-specific 
elaboration provided in a separate 
document (LANL 1995b ). 

• Hazard Category 3. Hazard analysis shows 
the potential for only significant localized 
consequences. Threshold quantities of 
radionuclides for Hazard Category 3 
facilities are shown in Appendix A ofDOE 
Standard 1027-92, with LANL-specific 
elaboration provided in a separate 
document (LANL 1994a). 

• Radiological Facilities. Facilities not 
meeting at least Hazard Category 3 
threshold criteria but that still possess some 
amount of radioactive materials. No other 
hazard identified than normal office or 
laboratory environment (electrical 
equipment, glassware, tools, etc.). 
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HAZARD CATEGORY 2 
NUCLEAR FACILITIES 

TA-2-1, Omega West Reactor 

TA-3-29, Chemistry & 
Metallurgy Research Building 

Dynamic experiment 
activities involving Special 

Nuclear Materialsa 

TA-16-205 Weapons 
Engineering Tritium Facility 

TA-18-32, Pajarito Site Kiva 
#2 

TA-21-155, Tritium Systems 
Test Assembly 

TA-21-209, Tritium Science 
and Fabrication Facility 

TA-50-37, Radioactive 
Materials Research, 

I 
Operations, and 

I 
Demonstration Facility 

' 
TA-54-229, TA-54-230, 

, TA-54-231, and TA-54-232, 
Transuranic Waste Inspectable 

Storage Project 

TA-54-48, TA-54-153, 
TA-54-224, TA-54-226,and 

TA-54-286, Transuranic 
Waste Storage Domes 

TA-55-4, Plutonium Facility 

TABLE G.3.2-1.-LANL Facilities Identified in Initial Hazard Categorization 
- -

HAZARD CATEGORY 3 MODERATE HAZARD LOW HAZARD 
NUCLEAR FACILITIES CHEMICAL FACILITIES CHEMICAL FACILITIES 

TA-3-66, Sigma Facility TA-00-1109, Chlorinator TA-3-39, Shops Building 

TA-3-159, Sigma Thorium TA-00-111 0, Chlorinator TA-3-141, Beryllium 
Storage Facility Technology Building 

TA-18-23, Pajarito Site Kiva TA -00-1113, Chlorinator TA-3-1698, Materials 
#I Science Laboratory 

TA-18-26, Pajarito Site TA-00-1114, Chlorinator TA-21-5, Chemistry Building 
Hillside Vault 

TA-18-116, Pajarito Site TA-3-31, Chemical TA-21-150, Molecular 
Kiva #3 Warehouse Chemistry Building 

TA-18-168, Pajarito Site TA-3-170, Gas Plant TA-43-1, Health Research 
Solution High-Energy Burst Laboratory 

Assembly (SHEBA) 

TA-21-146, Filter Building TA-3-476, Toxic Gas Storage TA-59-1, Occupational 
Shed Health 

TA-35-2, Laboratory TA-14-5, Toxic Gas Storage TA-54-39, polychlorinated 
biphenyl (PCB) Waste 

Storage 

TA-35-27, Nuclear TA-16-560, Chlorinator TA-60-29, Pesticide Storage 
Safeguards Laboratory 

TA -48-1, Radiochemistry TA-21-3, Chemistry Building 
Facility 

TA-50-1, Radioactive Liquid TA-21-4, Chemistry Building 
Waste Treatment Facility 

-------

FACILITIES SELECTED 
BASED ON JUDGMENT 

TA-3-30, General Warehouse 

TA-3-35, Press Building 

TA-3-102, Shops Building 

TA-3-164, Uranium Storage 
Building 

TA-3-166, Wastewater 
Treatment Plant 

TA-9-21, Analytical 
Chemistry Building 

TA-9-23, Shops Building 

TA-11-30, Vibration Test 

TA-15-184, Pulsed High-
Energy Radiation Machine 

Emitting X-Ray (PHERMEX) 

TA-16-260, High Explosives 
Processing (Example) 

TA-16-305, High Explosives 
Chemical Storage (Example) 
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TABLE G.3.2-1.-LANL Facilities Identified in Initial Hazard Categorization-Continued 
- ~ - ----------------------------- ~------- --------

HAZARD CATEGORY 2 HAZARD CATEGORY 3 MODERATE HAZARD LOW HAZARD FACILITIES SELECTED 
NUCLEAR FACILITIES NUCLEAR FACILITIES CHEMICAL FACILITIES CHEMICAL FACILITIES BASED ON JUDGMENT 

TA-55-41, Nuclear Materials TA-50-69, Waste TA-35-213, Target TA-16-340, High Explosives 
Storage Characterization, Reduction, Fabrication Facility Pressing (Example) 

and Repackaging Facility 

Isotope production activities TA-46-340, Wastewater TA-41-1, Ice House 
and radiation effects Treatment Facility 

experiments at the Los Chlorination Building 
Alamos Neutron Science 

Center (LANSCE)b 

TA-54-38, Radioassay and TA-54-216, Legacy Toxic TA-46-154, Applied 
Nondestructive Testing Gas Storage Photochemistry 

Facility 

TA-55-185, Transuranic TA-54-1008, Chlorinator 
(TRU) Drum Staging Facility 

TA-72-3, Chlorinator 

TA-73-9, Chlorinator 

3 Activities utilize or occur at several host facilities at which special nuclear material associated with Hazard Category 2 may reside for short durations. These host facilities 
include TA-8--23 (Radiography), TA-16-411 (Assembly Building), and TA-15 (PHER.MEX), and the DARHT facility when it is completed. 

b LANSCE, TA-53, is a nonnuclear facility that hosts several activities typically oflimited duration that are considered to be Hazard Category 3, including isotope production and 
experiments using small quantities of actinides. The risks associated with these occasional, short duration activities involving these materials at these facilities have been 
evaluated in DOE safety analyses and controls are in place while the material is in the facilities. 
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TABLE G.3.2-2.-LANL Facilities Screened from Analysis, with Screening Rationale 

FACILITY FACILITY NAME AND SCREENING RATIONALE 

TA-0-1113 Potable Water Chlorinator-Located in canyon; chlorine is a heavy gas that in high 
concentrations will proceed down the canyon, away from populated areas; no unique worker 
accidents; no biohazards; no radioactive materials. 

TA-0-1114 See TA-0-1113. 

TA-2-1 Omega West Reactor-Not scheduled for operation in a SWEIS alternative. All nuclear 
material has been moved from this facility, and the facility has been removed from the site's 
nuclear facility list. 

TA-3-30 General Warehouse-No radioactivity or biohazards; chemical inventory screened; no 
unique worker hazards. 

TA-3-31 Chemical Warehouse-No radioactivity or biohazards; chemical inventory screened; no 
unique worker hazards. 

TA-3-35 Press Building-Radiological facility only; radiological hazards bounded by other nearby 
facilities. No chemicals or biohazards. No unique worker hazards. 

TA-3-39 Shops Building-No unique worker hazards; no biohazards. Impacts from depleted 
uranium or beryllium bounded by other facilities (TA-3-66, TA-3-141 ). 

TA-3-102 See TA-3-39. 

TA-3-141 Beryllium Technology Building-No credible public accidents. No biohazards; no 
radioactivity. 

TA-3-142 Shipping and Receiving Warehouse-Transient radioactivity only (less than Hazard 
Category 3 quantities). Chemical inventory screened (ERPG-3 < 100 meters). No 
biohazards. No unique worker hazards. 

TA-3-159 Sigma Thorium Storage Facility-Facility contains only thorium; consequences bounded by 
other facilities; passive storage only, nonpyrophoric forms, low combustible loading. 

TA-3-164 Uranium Storage Facility-Inventory removed. No use projected for any SWEIS 
alternative. 

TA-3-166 Wastewater Treatment Plant-Chlorine inventory removed; facility no longer treats 
wastewater. No biohazards or radioactivity. No unique worker hazards. 

TA-3-170 Compressed Gas Processing Facility-No radioactivity or biohazards. No unique worker 
hazards. Chemical inventory screened (ERPG-3 <100 meters). 

TA-3-1698 Materials Science Laboratory (MSL)-No credible accidents; radioactivity and chemical 
inventories screen. No unique worker hazards; no biohazards. 

TA-8-22 Radiography-Facility performs radiography of (among other things) pits and DARHT 
assemblies. Low combustible loading and similar seismic resistance to other facilities at 
which these materials will be present for a much greater percentage of the time. The risks of 
accidents at TA-8-22 are bounded by the risks of accidents at the other facilities. No unique 
worker accidents (radiography performed at other facilities as well). 

TA-8-23 See TA-8-22. 

TA-9-23 Shops Building-Radiological inventory below Hazard Category 3; chemical inventory 
screens (ERPG-3 <100 meters). No biohazards. No unique worker hazards. Remote 
location. 
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TABLE G.3.2-2.-LANL Facilities Screened from Analysis, with Screening Rationale-Continued 

FACILITY FACILITY NAME AND SCREENING RATIONALE 

TA-9-30 Nuclear Material Storage-Maximum radiological inventory is 100 kilograms of depleted 
uranium and less than 0. 1 grams of tritium (less than Hazard Category 3). Chemical 
inventory screens (ERPG-3 < 100 meters). No biohazards. No unique worker hazards. 
Remote location; depleted uranium accident consequences bounded by other facilities with 
greater inventory and in more densely populated area. 

TA-11-30 Vibration Test Building-Transient radiological inventory only (same materials present at 
other facilities in greater quantity and/or more frequently). No chemicals or biohazards. No 
unique worker hazards. 

TA-14-5 Toxic Gas Storage Building-Inventory removed. No use projected for any SWEIS 
alternative. 

TA-15-184 PHERMEX-Firing site with no unique hazards (any hazards at PHERMEX bounded by 
those at DARHT and other facilities). No unique worker hazards. No biohazards. More 
remote than other facilities with similar MAR. 

TA-16-260 High Explosives Processing-No radioactivity or biohazards. No unique worker hazards. 
Detonation hazards limited to workers due to exclusion area and blowout panels. 

TA-16-305 High Explosives Chemical Storage-No radioactivity or biohazards. No unique worker 
hazards. Chemical inventory screens (ERPG-3 < 100 meters). Contained in former high 
explosives magazine. 

TA-16-340 High Explosives Pressing Facility-No radioactivity or biohazards. No unique worker 
hazards. Detonation hazards limited to workers due to exclusion area and blowout panels. 

TA-16-410 Assembly Facility-Activities at TA-16-410 are comparable to those at TA-16-411, and 
the MAR at TA-16-410 is bounded in hazard and quantity by MAR at TA-16-411. 

TA-16-560 Potable Water Chlorinator-Consequences limited to area containing few buildings. No 
public consequences (except possibly a limited number of commuters on West Jemez Road). 
No unique worker hazards; no biohazards; no radioactivity. Impacts bounded by other 
potable water chlorinators. 

TA-18-26 Pajarito Site Hillside Vault-Passive vault storage of plutonium and highly enriched 
uranium (HEU) in a vault built into the side of a mesa. Very low combustible loading, no 
active HVAC systems. Infrequent access. Seismic collapse would bury MAR with no 
significant release to the environment. No credible accidents; very low frequency accidents 
bounded by those at other storage facilities (TA-3-29, TA-55-4). 

TA-21-3 Chemistry Building-Facility undergoing decontamination and decommissioning; 
completion scheduled prior to final SWEIS issuance. 

TA-21-4 See TA-21-3. 

TA-21-5 See TA-21-3. 

TA-21-146 Filter Building-Filter building for former plutonium activities at TA-21. Decontamination 
and decommissioning will be completed prior to final SWEIS issuance. 

TA-21-150 See TA-21-3. 

TA-35-2 Laboratory-The only MAR is radioactive sources, which screen under DOE Standard 
1027-92 (DOE 1992). 

TA-35-27 Nuclear Safeguards Laboratory-The only MAR is radioactive sources, which screen under 
DOE Standard 1027-92. 
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TABLE G.3.2-2.-LANL Facilities Screened from Analysis, with Screening Rationale-Continued 

FACILITY FACILITY NAME AND SCREENING RATIONALE 

TA-35-213 Target Fabrication Facility-No radioactive materials (except less than Hazard Category 3 
quantities of depleted uranium and tritium). No biohazards. Some toxic chemicals present, 
but located in fume hoods with active ventilation. Under seismic collapse conditions, toxic 
effects remain within TA (facility adjacent to canyon, which will preclude transport of high 
concentrations of heavy gases); workers would be impacted by the seismic collapse in any 
event. 

TA-41-1 Ice House-Former radiological inventory removed (residual contamination only). No 
storage or processing in any SWEIS alternative. No chemicals or biohazards. No unique 
worker hazards. 

TA-46-154 Applied Photochemistry-No radioactivity or biohazards. No unique worker hazards. 
Chemical inventory screens (ERPG-3 < 100 meters). 

TA-48-1 Radiochemistry Facility-All MAR (radioactive and chemical) screen (i.e., radioactivity 
less than Hazard Category 3, except for hot cells; chemicals screen at ERPG-3 at less than 
100 meters). Any impacts would be limited to the TA-48 site area. 

TA-53 LANSCE and Manuel Lujan Neutron Scattering Center (MLNSC)-No credible accidents. 
No unique worker accidents. No biohazards. 

TA-54-33 Drum Preparation Facility-No chemicals or biohazards. No unique worker hazards. MAR 
limited and bounded by other nearby facilities (TA-54-38, TA-54-G Transuranic Waste 
Inspectable Storage Project [TWISP]). 

TA-54-49 Low-level Mixed Waste Storage Dome-No biohazards. No unique worker hazards. 
Radiological hazards bounded by other nearby facilities with much larger inventories 
(TA-54-G, TWISP). 

TA-54--1008 Potable Water Chlorinator-No receptors within ERPG-2 distance. No unique worker 
hazards; no biohazards or radioactivity. 

TA-55-5 Plutonium Facility Warehouse-Chemical inventory removed; staging area only with 
transitory chemical inventory. No changes expected for any SWEIS alternative. Bounded 
by TA-55-4 chemical accidents (e.g., chlorine, hydrogen fluoride gas, nitric acid, 
hydrochloric acid). 

TA-55-41 Nuclear Materials Storage Facility (NMSF)-Storage activities at TA-55-41 mirror those at 
TA-55-4. No unique hazards at TA-55-41. TA-55-41 connected to TA-55-4 via an 
underground tunnel. Risks at TA-55-41 bounded by those at TA-55-4. 

TA-60-29 Pesticide Storage Building-Passive storage facility; chemicals screen or are bounded by 
the effects of chemical releases at other nearby facilities. No biohazards or radioactivity. 

TA-72-3 Potable Water Chlorinator-No receptors within ERPG-2 distance. No unique worker 
hazards; no biohazards or radioactivity. 

TA-73-1 Los Alamos Airport-Covered under transportation accident analysis. Aircraft crash 
associated with missed landings, etc., covered in facility aircraft crash accident analysis 
(DOE Standard 3014-96, DOE 1996b). 

TA-73-9 Potable Water Chlorinator-Located on steep hill. Chlorine is a heavy gas that in high 
concentrations will proceed downhill into a canyon. Any impacts to commuters on State 
Road 502 will be bounded by chlorine release from other potable water chlorinators 
(TA--0--1109, TA--0-1110). 
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TABLE G.3.2-3.-Final List ofLANL Facilities to be Subjected to Screening Consequence Analysis 

1ECHNICAL AREA AND FACILITY NAME 
BUILDING NUMBER 

TA-0-1109 Potable Water Chlorinator 

TA--0-1110 Potable Water Chlorinator 

TA-3-29 CMR Building 

TA-3-66 Sigma Facility 

TA-3-476 Toxic Gas Storage Shed 

TA-9-21 Analytical Chemistry Building (worker hazard only) 

TA-15-312 DARHT Facility 

TA-16-205 WETF 

TA-16-411 Assembly Building 

TA-18-23 Pajarito Site Kiva #1 (seismic and aircraft crash only) 

TA-18-32 Pajarito Site Kiva #2 (seismic and aircraft crash only) 

TA-18-116 Pajarito Site Kiva #3 

TA-18-168 Pajarito Site SHEBA Building (seismic and aircraft crash only) 

TA-21-155 TSTA 

TA-21-209 TSFF 

TA-43-1 Health Research Laboratory (HRL) (seismic only) 

TA-46-340 Waste Water Treatment Facility (WWTF) 

TA-50-1 Radioactive Liquid Waste Treatment Facility (seismic only) 

TA-50--37 Radioactive Materials Research, Operations, and Demonstration Facility 
(RAMROD) 

TA-50-69 Waste Characterization, Reduction, and Repackaging (WCRR) Facility 

TA-54-G TWISP (TA-54-229, TA-54-230, TA-54-231, and TA-54-232); Transuranic 
Waste Storage Domes (TA-54-48, TA-54-153, TA-54-224, TA-54-226, and 
TA-54-283); Tritium Waste Sheds (TA-54-1027, TA-54-1028, TA-54-1029, and 
TA-54-1041) 

TA-54-38 Radioactive Assay and Nondestructive Test (RANT) Facility 

TA-54-39 PCB Waste Storage Facility 

TA-54-216 Legacy Toxic Gas Storage Facility 

TA-55-4 Plutonium Facility 

TA-55-185 Transuranic Waste Drum Staging Building 

TA-59-1 Occupational Health Laboratory (worker hazard only) 
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Facilities that do not perform radiological 
operations are subdivided into three hazard 
classes based on the hazard potential of the 
chemical inventory according to guidance in 
DOE Order 5481.1B and DOE EM Standard 
5502-94 (DOE 1994b). Facilities that do not 
fall into one of the three hazard classes are 
considered as nonhazardous facilities (i.e., no 
hazards identified other than a normal office 
environment) (LANL 1995a). 

The four nonnuclear facility hazard classes are 
defined as follows (DOE 1994b ): 

High Hazard Hazards with a potential for 
on-site and off-site impacts to large 
numbers of people or for major impacts to 
the environment. (Note: There are no 
facilities at LANL designated by LANL or 
DOE as High Hazard). 

• Moderate Hazard Hazards that present 
considerable potential on-site impacts to 
people or the environment but at most only 
minor off-site impacts. 

• Low Hazard Hazards that present minor 
on-site and negligible off-site impacts to 
people and the environment. 

• Nonhazardous. No hazards beyond those 
routinely encountered in an office 
environment (electrical equipment, 
glassware, tools, etc.). 

G.3.2.2 Use of Facility Safety 
Documentation and 
Walkdowns 

Based on the results of the accident initiator 
screening and facility screening, available 
facility safety documentation was reviewed. All 
other things being the same, potential accident 
scenarios with the largest release potential 
within each frequency row were selected for 
more detailed review and assessment. Prior to 
the conduct of facility interviews and 
walkdowns (in most cases), a preliminary list of 
accident scenarios was prepared based on 
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facility safety documentation review in order to 
facilitate the walkdown and discussions with 
facility operations personnel. 

A pre-visit facility walkdown/interview data 
collection form was prepared for each facility 
and transmitted to facility representatives 
(through the LANL SWEIS Project Office). 
Facility representatives, in coordination with 
the LANL SWEIS Project Office points-of
contact, then arranged for a facility discussion 
and walkdown. The walkdown/interview data 
collection forms were created to facilitate the 
collection of a consistent set of facility data. In 
preparing the forms, the previous experience of 
SWEIS accident analysis team in conducting 
previous accident evaluations (including safety 
analyses, probabilistic risk assessments, and 
process hazard analyses) was considered. In 
addition, the following specific source 
documents were considered: 

• DOE Handbook 1100-96, Chemical 
Process Hazard Analysis, February 1996 
(DOE 1996b). 

• DOE EM Standard 5502-94, Hazard 
Baseline Documentation, August 1994 
(DOE 1994b). 

• DOE Standard 1027-92, Hazard 
Categorization and Accident Analysis 
Techniques for Compliance with DOE 
Order 5480.23, Nuclear Safety Analysis 
Reports, December 1992 (DOE 1992). 

• DOE Standard 3009-94, Preparation Guide 
for US. Department of Energy Nonreactor 
Nuclear Facility Safety Analysis Reports, 
July 1994 (DOE 1994a). 

During and subsequent to the walkdowns, 
revised safety documentation was provided by 
the facility representatives. This documentation 
was subsequently reviewed, and a draft data 
collection document was prepared for each 
facility. These draft data collection documents 
were reviewed by the LANL SWEIS Project 
Office and facility representatives to ensure that 
the information about the facilities and their 



operation was correctly noted by the data 
collection team. 

Where a facility had current safety 
documentation, that documentation was used in 
the first instance to define accident scenarios. 
Owing to differences in scope between safety 
documentation and NEP A accident analyses, 
some supplementation of the safety 
documentation was necessary in a few instances 
in order to provide the required NEP A coverage 
(this was especially true in the area of 
seismically initiated sequences). The facility 
walkdowns were used to further evaluate the 
accident scenarios identified in the safety 
documentation, to evaluate whether additional 
accident scenarios were possible that were not 
included in the safety documentation, to 
evaluate whether there were accident frequency 
or accident consequence mitigation capabilities 
present that were not credited in the safety 
documentation, and to assess the impacts of the 
SWEIS alternatives on the accident scenarios. 
This latter consideration included the following 
aspects: 

• Evaluation of whether accident frequencies 
could increase or decrease across the 
alternatives 

• Evaluation of whether the MAR could 
increase or decrease across the alternatives 

• Evaluation of whether accident scenarios 
identified for the No Action Alternative 
would be eliminated across the remaining 
alternatives 

• Evaluation of whether any accident 
scenario not identified for the No Action 
Alternative would be possible in any of the 
other alternatives 

As a result of the facility walkdowns and 
interviews and the review of revised safety 
documentation for many facilities, a large 
number of credible radiological accident 
scenarios were identified and grouped by MAR 
(e.g., weapons grade plutonium, source material 
plutonium, tritium, highly enriched uranium, 
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depleted uranium, etc.) for further 
consideration. 

G.3.2.3 Population Distributions 

Population distributions were created (using the 
SECPOP90 program) based on 1990 Census 
data for residential population and based on 
1996 LANL workforce populations by TA. 

LANL workforce populations were included in 
the analysis by centering the total T A 
population in the direction from the accident 
origination facility that represents the largest 
concentration of TA population for each TA. 
Although this is an approximation method and 
results in some double counting because facility 
workers also may have residences within the 
50-mile (SO-kilometer) radius of LANL for 
which consequence calculations were 
performed, this is believed to be an appropriate 
means for including LANL workforce 
consequences. 

The aggregation of workforce population data 
by TA is the only available aggregation for 
which substantial questions do not exist. 
Although data are available on a building-by
building basis, those data represent where the 
LANL employees collect their mail and do not 
necessarily represent where they spend most of 
their work day. Neither is the LANL workforce 
varied across the alternatives for accident 
analysis purposes, although it is recognized that 
the LANL workforce varies in size by 
alternative. There is much greater variation in 
LANL workforce from shift to shift during any 
given day than there is across the alternatives. It 
is not practical nor feasible to refine the 
population within a TA quite close to a release 
point because such data are not available and 
would not be stable. The consequences are 
given in terms of collective exposure and the 
exposure at the MEl locations, which are 
adequate for differentiating among the 
alternatives for decision making. 
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In all cases in this accident analysis, the 
accidents are assumed to take place during the 
day shift with the maximum workforce 
population present. (Indeed, the entire 
workforce is represented in the aggregated 
workforce population data by TA, not just the 
daytime workforce.) The assumption of 
daytime conditions is conservative for those 
accidents that occur at random and are unrelated 
to processes in operation at any given time. 

G.3.2.4 Dispersion Parameters Used 
in Screening and 
Consequence Calculations 

Daytime populations, which are larger than 
nighttime populations near the source, were 
used for screening and calculating the 
consequences of chemical and radiological 
accidents. Accordingly, the meteorological 
conditions used were: (1) wind speed of9.2 feet 
per second (2.8 meters per second); (2) Pasquill
Gifford stability Class C; (3) ambient 
temperature of 48°F (8.9°C); (4) mostly sunny, 
cloud cover conditions; and (5) 51 percent 
relative humidity. These are representative of 
daytime conditions in this area (LANL 1990a). 
They provide conservative dispersion under 
daytime conditions and will be referred to as 
such in this SWEIS. (Class A and B stabilities 
also occur during the daytime, but their greater 
vertical air motions will produce lower ground 
level concentrations. Stable atmospheres, 
which will produce higher concentrations, can 
occur but are atypical and therefore not used for 
screening.) 

For the consequence assessment of chemical 
accidents, both conservative daytime dispersion 
and adverse dispersion conditions (stable 
atmosphere) were used. For radiological 
accidents, all meteorological conditions, in the 
relative frequency as they occurred in 1995, 
were used. 
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G.3.3 Chemical Accident Screening 

G.3.3.1 Summary of Chemical 
Accident Screening 

Thirty-seven chemicals were identified in the 
1992 LANL database that met all of the 
following criteria: 

• Has a time-weighted-average (TWA) less 
than 2 parts per million 

• Is found in readily dispersible form (i.e., a 
gas or liquid) 

• Has a boiling point less than 212°F (1 00°C) 
and vapor pressure greater than 0.5 
millimeter mercury 

These 37 chemicals were modeled for release of 
their largest 1992 inventory, using adverse 
dispersion conditions. The ten releases that 
exceeded the ERPG-3 guideline at 328 feet 
(100 meters) distance were retained for further 
analysis. To these were added another eight 
chemicals of interest. 

Releases of the actual inventories of these 18 
chemicals at 78 locations were then modeled to 
see which would exceed the ERPG-3 
concentration under conservative daytime 
dispersion conditions. In this modeling: 

• Release was at surface level 
• Gases were released over 10 minutes 
• Liquids were spilled instantaneously and 

then evaporated from a puddle 0.4 inch (1 
centimeter) deep 

The releases that exceeded the ERPG-3 
concentration were examined with 
consideration of: 

• Whether there is a large workforce nearby 
or if there is public exposure 

• If a heavy gas, whether the public is 
protected by intervening canyons 



• Whether the consequences are less than a 
release of the chemical from a different 
facility 

• Whether the consequences are less than 
those of another chemical released from the 
same facility 

With these considerations, a number of releases 
were selected and retained for detailed analysis. 
Formaldehyde also was retained because it 
represents the largest LANL inventory of a 
readily dispersible chemical carcinogen. These 
final selections are shown in Table G.3.3.1-3. 
The above process is described in detail in the 
following. 

Details of Chemical Screening 

There is a wide variety of chemicals in storage 
and in use at LANL facilities. This analysis 
assumes that all chemicals that are regulated or 
have established exposure guidelines are listed 
in the MUL TUS database (Dukes 1995). This 
commercially available database contains 
information on over 2,800 controlled chemicals 
and over 23,000 associated synonyms. Because 
there are far more TWAs than other guidelines 
for chemicals, TWAs were chosen to represent 
toxicity for screening purposes. An upper 
threshold value of 2 parts per million was 
selected because it is the TWA for nitric acid. 
(There is a 6,100-gallon [23,100-liter] nitric 
acid tank at TA-55 that, because of its volume, 
was likely to represent the bounding 
consequence chemical accident.) The 
MULTUS database was searched for chemicals 
with TWAs less than 2 parts per million, 
resulting in a list of330 chemicals. 

The 1992 LANL Automated Chemical 
Inventory System (ACIS) chemical database 
(which represented LANL baseline data) was 
searched for these same 330 chemicals. Only 
190 were found. Of these, if the chemical is 
ordinarily in solid form (nondispersible), it was 
screened from further analysis. (Although 
particles smaller than about 10 micrometers 
diameter are respirable, a liquid or gas is 
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expected to have greater consequences in terms 
of area of impact and time urgency; thus, the 
analysis was focused on liquids and gases.) 
Application of this criterion reduced the list to 
74 chemicals. 

If the chemical has a boiling point of greater 
than 212°F (100°C) and has a vapor pressure of 
less than 0.5 millimeters of mercury under 
ambient conditions, the material was screened 
from further analysis. This criterion was 
developed based on an American Conference of 
Governmental Industrial Hygienists 
(ACGIH 1992) hazard index (HI) (which 
assigns a low vaporization/dispersion hazard to 
materials with boiling points greater than 2l2°F 
[ 1 00°C]) and the EPA List of Regulated 
Substances and Thresholds for Accidental 
Release Prevention. (The latter establishes a 
criterion of a vapor pressure of less than 0. 02 
inch [0.5 millimeter] of mercury under ambient 
conditions for toxic liquids to capture most 
substances that have a relatively low volatility 
but may still pose an airborne hazard in 
accidental release [ 40 CFR 68].) Application of 
this criterion further reduced the list to 37 
chemicals. 

For each of the 37 chemicals, ALOHA™ 
dispersion modeling was performed using its 
largest inventory in the 1992 ACIS database. 
Adverse dispersion conditions were used to 
determine whether concentrations as great as 
ERPG-3 would occur at a distance of 328 feet 
(100 meters) (the approximate distance to 
noninvolved workers and general public 
access). Ten chemicals were found to produce 
ERPG-3 concentrations at distances beyond 
328 feet (100 meters): boron trifluoride, 
bromine, chlorine, formaldehyde, methyl 
hydrazine, nitric acid, phosgene, phosphorous 
oxychloride, selenium hexafluoride, and thionyl 
chloride. 

In addition to the ten chemicals to survive the 
above screening process, the following seven 
chemicals were identified in the "significant 
chemicals in hazard analysis" table of the 
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LANL hazard assessment document 
(LANL 1995a), and were included for analysis: 
diborane, fluorine, hydrogen cyanide, hydrogen 
fluoride, nickel carbonyl, perfluoroisobutylene, 
hydrochloric acid, and sulfur dioxide. In 
addition, a review of the TA-3-170 
Compressed Gas Processing Facility inventory 
resulted in the addition of nitric oxide to the list 
of chemicals of concern. 

An information request was submitted to LANL 
for storage locations, quantities, physical form, 
units of measurement, and other associated 
information for these 18 chemicals. Upon 
receipt of the information from LANL, the 
materials were aggregated into storage 
locations, converted into common units of 
measurement, and adjusted for concentration. 
This process resulted in 183 chemical sources at 
78 storage locations. The resulting chemical 
inventories were then modeled to determine 
which facilities contained total quantities that, if 
released, would exceed ERPG-3 concentrations 
at 328 feet (100 meters) under conservative 
daytime atmospheric dispersion conditions. 
This modeling identified chemical sources at 
the storage locations shown in Table G.3 .3 .1-1. 

The initial data source, as indicated above, was 
the 1992 ACIS baseline data. The following 
information sources were utilized to find 
additional storage locations and potential 
release sites for these chemicals: 

• The 1995 ACIS Database, which contains a 
listing of the chemicals ordered on an 
annual basis 

• TA-54 AreaL (hazardous waste 
management facility) gas cylinder 
inventory 

• STORES Database 
• Cheaper Database (recycled chemicals) and 

Gas Plant Database 
• Facility-Specific SARs, Safety 

Assessments (SAs ), and other safety 
documentation 
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TABLE G.3.3.1-l.-Preliminary ALOHA™ 
Chemical Screening Results 

CHEMICAL LOCATION 

Sulfur Dioxide TA-54-216 

Hydrochloric Acid TA-55-249 

Hydrogen Cyanide TA-3-{)6 

Nitric Acid TA-50-1 

TA-50-5 

TA-55-4 

TA-59-1 

Selenium Hexafluoride TA-54-216 

Chlorine TA-00-1109 

TA--00-1110 

TA--00-1113 

TA--00-1114 

TA-3-476 

TA-16-560 

TA-33-200 

TA-46-340 

TA-54-1108 

TA-55-4 

TA-72-3 

TA-73-9 

Fluorine TA-54-216 

Hydrogen Fluoride TA-54-216 

TA-55-4 

• LANL Spill Prevention, Control and 
Countermeasure (SPCC) Plan 

• Facility interview and walkdown data 
collection forms 

The results in Table G.3.3.1-1 were examined 
with a further consideration of population 
distributions surrounding the release sites and, 
for heavy gases, consideration of whether the 
potential atmospheric transport to populated 
areas would be interrupted by canyons. Based 
on these considerations, a number of release 
sites were screened from further consideration. 
The results of this initial binning effort are 
shown in Table G.3.3.1-2. 

The release sites and chemicals surviving this 
initial binning effort were then plotted on a map 
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TABLE G.3.3.1-2.-Preliminary Binning of Chemical Accident Release Sites 

CHEMICAL 
RELEASE PRELIMINARY BINNJNG COMMENTS 

SITE 

Chlorine TA-00-1109 Retained for detailed analysis; located on the edge of a neighborhood 

TA-00-1110 Retained for detailed analysis; located on the edge of a neighborhood 

TA-00-1113 Screened; located in a canyon; any impacts bounded by TA-0-1109/1110 

TA-00-1114 Screened; located in a canyon; any impacts bounded by TA-0-11 09/1110 

TA-03-476 Retained for detailed analysis; large LANL workforce nearby; intervening 
canyon prevents heavy gas transport to Los Alamos townsite 

TA-16-560 Screened; located at a site with no public receptors; impacts bounded by 
TA-03-476 

TA-33-200 Screened; located at a remote site with no public receptors and a very small 
LANL workforce population (less than 10); impacts bounded by TA-03-476 

TA-46-340 Screened; no credible accidents; release site is in a canyon; heavy gas plume 
will dissipate prior to reaching distant public receptors 

TA-54-1008 Screened; located at a remote site with no public receptors; impacts bounded by 
other chemicals released from TA-54-216 (closer to LANL workforce) 

TA-55-4 Retained for detailed analysis; intervening canyon prevents transport to public 
receptors; large LANL workforce population (TA-35, TA-48, TA-50, & 

TA-55) 

TA-72-3 Screened; located at a remote site with no public receptors; canyon prevents 
transport of a heavy gas to populated areas 

TA-73-9 Screened; located on a hill; heavy gas transport will be predominantly 
downslope into a canyon, away from public receptors and LANL workforce at 

TA-00 locations 
--

Fluorine TA-54-216 Screened; impacts bounded by sulfur dioxide and selenium hexafluoride 

Hydrochloric Acid TA-55-249 Retained for detailed analysis 

Hydrogen Cyanide TA-03-66 Retained for detailed analysis 

Hydrogen Fluoride TA-54-216 Screened; impacts bounded by sulfur dioxide and selenium hexafluoride 

TA-55-4 Screened; bounded by release of chlorine at the same site 

Nitric Acid (80%) TA-50-1 Screened; impacts bounded by chlorine and nitric acid release at TA-55-4 

TA-50-5 Screened; impacts bounded by chlorine and nitric acid release at TA-55-4 

TA-55-4 Retained for detailed analysis (large LANL workforce population at TA-55) 

TA-59-1 Screened; largest container is 2.6 gallons, bounded by much larger potential 
releases at other facilities 

Selenium TA-54-216 Retained for detailed analysis 
Hexafluoride 

Sulfur Dioxide TA-54-216 Retained for detailed analysis; other sites screened, bounded by release at 
TA-59-216 
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of Los Alamos County and evaluated based on 
the population grids (on-site and off-site) 
surrounding the respective chemical storage 
location. The population distributions for 
chemical release sites were generated from 
1990 Census data and current LANL TA 
populations as described above. The evaluation 
considered the probability that the wind would 
blow in the direction of the population at the 
time of release. 

In addition, the chemical storage locations were 
separated into the following bins relating to the 
potential accident scenario: natural phenomena 
hazards (e.g., seismic events), process hazards, 
and man-made hazards. This final binning 
effort is portrayed in Table G.3 .3 .1-3. 

Formaldehyde at TA-43-1, which was 
originally screened as resulting in 
concentrations less than ERPG-3 at 328 feet 
(100 meters) under conservative daytime 
dispersion conditions, was added back to the list 
on the basis that it represents the largest LANL 

inventory of a readily dispersible carcinogen 
from the 51 confirmed, suspected and animal 
carcinogens in the site inventory. 

G.3.3.2 Assumptions Inherent in the 
Screening 

The following assumptions are inherent in the 
process: 

• All hazardous LANL chemicals are in the 
MULTUS database. 

• All hazardous LANL chemicals of 
significant inventory are in the LANL 
ACIS database or otherwise captured in the 
safety documentation and walkdowns. 

• There are no readily dispersible particles 
that pose significant accident release 
consequence and that are not otherwise 
captured in the human health analyses and/ 
or in the site-wide and other accident 
scenanos. 

TABLE G.3.3.1-3.-Final Chemical Accident Binning 

RELEASE PROCESS MAN-MADE 
NATURAL 

CHEMICAL 
SITE HAZARD HAZARD 

PHENOMENA CARCINOGEN 
HAZARD 

Chlorine TA--00-1109 X X 

TA--00-1110 X X 

TA--03-476 X 

TA-55-4 X X 

Formaldehyde TA-43-1 X X 

Hydrochloric Acid TA-55-249 X 

Hydrogen Cyanide TA--03-66 X 

Nitric Acid TA-55-4 X 

Selenium Hexafluoride TA-54-216 X X 

Sulfur Dioxide TA-54-216 X X 

Note: These releases are heavy gas releases except for selenium hexafluoride and hydrogen chloride. Heavy gases in high 
concentrations would not be capable of crossing canyons from mesa to mesa, but would instead flow down into the canyons 
and proceed downslope. Such diversion into canyons is not modeled by ALOHA ™, which is a flat terrain model. Heavy gas 
behavior has been taken into account manually in the affected population results shown above. The formaldehyde release from 
TA-43-1 was screened on chemical consequence results. However, it was retained because it represents the largest inventory 
of a readily dispersible carcinogenic chemical. 
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• There are no solid (nondispersible) 
pyrophoric materials posing a release 
hazard of significant consequence that were 
not captured or bounded in one of the 
accidents considered. 

• Gases were modeled as a 10-minute release 
(rather than an instantaneous release) in 
accordance with the EPA Risk Management 
Plan Off-site Consequence Analysis 
Guidance (EPA 1996) and the EPA/FEMA/ 
DOT Technical Guidance For Hazards 
Analysis (EPA 1987). However, 
instantaneous release may be possible for 
some gases, producing much higher 
concentrations (though for a shorter time). 

• The terrain around LANL facilities is 
relatively flat in the first several hundred 
meters, and when not, this does not 
dramatically change the concentrations 
from those produced by ALOHA ™. 

• The surface around LANL facilities is 
represented by the surface roughness in the 
ALOHA ™ model, which in tum affects the 
dispersion rate. 

• The averaging time inherent in ALOHA ™ 
does not smooth, to an average less than 2 
parts per million, dangerously high 
momentary concentrations that would exist 
beyond 328 feet (100 meters). 

These assumptions are reasonable for screening 
because the resultant screening is sufficiently 
conservative to have a reasonable assurance of 
capturing all chemicals and chemical locations 
that pose a risk to the public and workers outside 
the facility. 

G.3.4 Facility Radiological Accident 
Screening 

G.3.4.1 Methodology for 
Consequence Screening 

To facilitate radiological facility accident 
screening, integrated population exposure was 
established as an evaluation criterion. 

Accident Analysis 

Consequences were calculated for the release of 
a unit of material and multiplied by the source 
term magnitude to obtain approximate 
consequences for screening. The calculations 
were performed with the MACCS 2 code (as 
described in section G.2.4) for both ground level 
releases and elevated releases (which varied 
from 18.3 to 100 meters, depending on the 
facility and the scenario of interest). The 
following distance intervals were used in each 
of the 16 compass directions: 0 to 1 kilometer, 
1 to 2 kilometers, 2 to 3 kilometers, 3 to 
4 kilometers, 4 to 8 kilometers, 8 to 
12 kilometers, 12 to 20 kilometers, 20 to 
30 kilometers, 30 to 40 kilometers, 40 to 
60 kilometers, and 60 to 80 kilometers. 

G.3.4.2 Source Terms 

For radiological accidents, there are two source 
terms of interest: the initial source term and the 
suspension source term. The initial source term 
is the radioactive material driven airborne at the 
time of the accident. The suspension source 
term is the radioactive material that becomes 
airborne subsequent to the accident as a result of 
evaporation, winds, or other processes. For 
most DOE nonreactor facilities, the dose from 
inhalation exposure dominates the overall dose 
from accidents. 

Source terms were estimated based on the 
accident progression for the scenario being 
considered. DOE Handbook 3010-94, Airborne 
Release Fractions/Rates and Respirable 
Fractions for Nonreactor Nuclear Facilities 
(DOE 1994d), was used as the primary 
reference for calculation of source terms. DOE 
Standard 3014-96 (DOE 1996c), which covers 
aircraft crash accidents, has a separate source 
term methodology identified in Table II of the 
standard. Although it is stated to be based on 
DOE Handbook 3010-94, it is more 
conservative than the handbook. In order to 
maintain consistency across the accident 
analyses, and in accordance with the provision 
in Section 7.2.5 of the DOE standard, which 
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provides that other methods can be used if 
justified, the DOE Handbook 3010-94 source 
term methodology has been applied to the 
aircraft crash accidents in this SWEIS. 

MAR estimates were obtained from safety 
documentation and verified during the course of 
facility walkdowns. Two source term equations 
are used: one for the initial source term and one 
for the subsequent continuing suspension source 
term. The initial equation has the following 
general form: 

Initial Source Term= (MAR) x (DR) x (ARF) x 
(RF) X (LPF) 

where: 

MAR = Material-at-risk (quantity of material 
available to be acted on by a given physical 
stress) 

DR = Damage ratio (the fraction of the MAR 
actually impacted by the accident-generated 
conditions) 

ARF =Airborne release fraction (the fraction of 
the material suspended in the air as an aerosol 
and, thus, available for transport due to the 
physical stresses from a specific accident or due 
to operation of HV AC systems) 

RF = Respirable fraction (the fraction of the 
aerosols that can be transported through the air 
and inhaled into the human respiratory system, 
commonly assumed to include particles of 
10 micrometers aerodynamic equivalent 
diameter or less) 

LPF = Leak path factor (the fraction of the 
respirable aerosols transported through some 
confinement or filtration mechanism) 

The suspension source term equation has the 
following general form: 

Suspension Source Term = (MAR) x (DR) x 
(ARR/hr) x (24 hrs) x (RF) x (LPF) 
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where: 

MAR= Material-at-risk 

DR= Damage ratio 

ARR/hr = Airborne release rate per hour 

RF =Respirable fraction 

24 hrs = Suspension calculational time period 

LPF = Leak path factor 

Note that the suspension source term includes 
all processes whereby material continues to 
become airborne. This includes evaporation of 
liquids, continuing leaks, and resuspension b_y 
air motions of material initially deposited. It 1s 
referred to as "suspension" to delineate it from 
resuspension, a term reserved for resuspension 
of deposited materials previously airborne. 

G.3.4.3 Identification of Accident 
Scenarios 

Two primary types of data sources were used for 
radiological accident analysis: (1) safety 
documentation, including SAs, hazard analyses 
(HAs), process hazard analyses (PrHAs), PRAs, 
and SARs; and (2) facility walkdown/interview 
data collection forms. Documentation relied 
upon for the radiological facility accident 
analysis included the following: 

• 

• 

• 

• 

The draft facility descriptions and hazard 
classification document for LANL, 
prepared by the LANL SWEIS Project 
Office (LANL 1995a) 
Descriptions of alternatives for key 
facilities prepared by the LANL SWEIS 
Project Office (LANL 1997c and LANL 
1998a) 

The LANL seismic hazard evaluation 
(Wong et al. 1995) 
The LANL aircraft crash hazard evaluation 
(LANL 1996c) 



• 

• 

• 

• 
• 
• 

Various LANL memoranda and 
miscellaneous documentation 

Basis for Interim Operation, Operational 
Safety Requirements, and Technical Safety 
Requirements for various LANL facilities 

Environmental Assessments (EAs) and 
EISs 
Various DOE guidance documents 

DOE orders and standards 
Other nuclear industry data sources (e.g., 
Swain and Guttmann 1983 and Mahn et al. 
1995) 

Based on the results of the review of facility 
safety documentation and the facility 
walkdown/interview data collection process, 
a large suite of accident scenarios were 
identified and their consequences quantified 
by conservative screening methods. 
Table G.3.4.3-l provides a consolidated listing 
of all of the various scenarios that were 
subjected to the conservative consequence 
screening analysis. Only those scenarios that 
were shown on a conservative screening basis to 
be potentially risk-dominant were then 
subjected to a more detailed analysis. (These 
are listed in Table G.4-l ). 

G.3.4.4 Addition of Site-Wide 
Wildfire to Screening 
Results 

In the screening methodology, wildfire was not 
put into the list of natural phenomena hazards 
that might initiate accidents. Instead, the DOE 
initially treated wildfire as a subset of manmade 
fires (Table G.3.1-1). Manmade fires were 
considered at individual facilities, but were 
eliminated as the most frequent accident 
initiator, or the bounding or representative 
accident for the facility. Because of this, and 
because wildfires are not common in facility
specific hazard analysis documents, site-wide 
wildfires escaped consideration in the Draft 
SWEIS. At the same time, there was a general 
recognition of the threat to LANL, as evidenced 
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by the multiple agency cooperation in an 
ongoing fuel reduction effort. This oversight 
was brought to the DOE's attention during the 
public hearings on the Draft SWEIS, and an 
analysis was immediately begun with input 
from the Espanola District of the Santa Fe 
National Forest, the Bandelier National 
Monument of the National Park Service, the Los 
Alamos Fire Department, and LANL 
departments and personnel. The final analysis 
appears as SITE-04. 

G.3.5 Worker Accident Screening 

Analysis of worker accidents was performed to 
provide estimates of potential health effects 
from chemical and radiological exposure for 
involved workers. (For purposes of this 
SWEIS, workers within the TA where the 
accident occurs are defined as "involved 
workers," and other on-site LANL employees 
are defined as "noninvolved workers.") 
Because worker health risk from industrial 
accidents (falls, electrical shock, crushing, etc.) 
dominates over worker health risk from 
exposure from radiological and chemical 
accidents, worker accident analysis is not as 
extensive or detailed as that for public impacts 
Also, there are far more low energy events 
whose impacts are highly dependent upon 
worker location and the details of the accident. 

Worker accidents were reviewed qualitatively 
in order to arrive at a list of accidents that is 
representative of the accident potential at LANL 
under the four alternatives. The process used 
was similar to the analysis of accidents with 
public impact. The purpose of the separate 
worker accident screening was to identify 
whether there are accident scenarios that could 
have greater consequence to workers than the 
worker consequence associated with the public 
accident scenarios. 

Data to support the accident analysis were 
obtained from a variety of sources, both facility
and site-specific as well as from industrial and 
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MATERIAL 
TYPE 

Highly Enriched 
Uranium, 
Depleted 
Uranium, 
Plutonium, 
Tritium, TRU 

Highly Enriched 
Uranium 

Plutonium 

G-40 

TABLE G.3.4.3-1.-Consolidated List of Accidents Subjected to 
Radiological Consequence 

HAZARD TYPE (PROCESS, 
FACILITY AND SCENARIO 

MAN-MADE, NATURAL DESCRIPTION 
PHENOMENA) 

Natural Phenomena Multiple facilities, site-wide earthquake 
resulting in structural damage or collapse 

Process TA-3-29, fire/explosion in ULISSES solvent 
extraction line or HEU foundry 

Process TA-3-29, inadvertent criticality event due to 
multiple procedural violations and/or 

equipment failures 

Man-Made TA-3-29, aircraft crash and fire 

Process TA -18-116, power excursion leading to fuel 
melting 

Process TA-3-66, foundry fire 

Man-Made TA-3-29, natural gas pipeline failure, 
ingestion of gas into building, explosion and 

fire 

Process TA -18-116, reactivity excursion, melting of 
Pu sample 

Man-Made TA-50-1, nonprocess-related boiler 
explosion, damage to clariflocculator 

Process TA-55-4, inadvertent criticality event due to 
multiple procedural violations and/or 

equipment failures 

Process TA-55-4, ion exchange column exothermic 
reaction and explosion, failure ofHEPA 

filters 

Process TA-55-4, explosion and fire in hydride-
dehydride glovebox, failure of HEPA filters 

Process TA-55-4, human error resulting in dropped 
plutonium oxide powder container, failure of 

HEPA filters 

Process TA-55-4, fire in heat source plutonium 
glovebox, fire suppression inoperable, HEPA 

filtration ineffective 

Process DARHT, inadvertent detonation 

Process DARHT, loss of containment 

ANNUAL 
FREQUENCY 

BIN 

10"6 to 10"4 

10-4 to 10"2 

w-6 to w-4 

10"6 to 10"4 

10"4 to 10"2 

10"6 to 10"4 

10"6 to 10"4 

w-2 to w-1 

w-6 to w-4 

10"6 to 10"4 

w-6 to w-4 

10"4 to 10"2 

10"6 to 10"4 

< w-6 

w-7 to w-6 



MATERIAL 
TYPE 

Depleted 
Uranium 

Tritium 

TRUWaste 

TABLE G.3.4.3-1.-ConsolidatedList of Accidents Subjected to 
Radiological Consequence-Continued 

HAZARD TYPE (PROCESS, 
FACll..ITY AND SCENARIO 

MAN-MADE, NATURAL 
DESCRIPTION 

PHENOMENA) 

Process TA-3-66, foWldry fire 

Process TA-16-205, inadvertent opening ofLP-50 
container 

Process TA-16-205, high pressure gas handling 
system failure, ventilation isolation failure 

Process TA-16-205, tritium waste treatment system 
failure, ventilation isolation failure 

Process TA-21-155, release of tritium from 
nonsecondary contained system during 
maintenance, or release of tritium from 

glovebox due to leaking component 

Process TA-21-155, distillation column failure, 
vacuum jacket failure, fire 

Process TA-21-155, tritium leak, tritium waste 
treatment system failure 

Man-Made TA-21-155, aircraft crash and fire 

Process TA-21-209, molecular sieve regeneration 
error 

Man-Made TA-21-209, aircraft crash and fire 

Man-Made TA-54-1027, TA-54-1028, TA-54-1029, 
and TA-54-1041, unsuppressed wild fire, 
aircraft crash and fire, or truck fuel system 
leak and fire at tritium waste storage sheds 

Process TA-55-4, special recovery line de-inerting 
and fire 

Man-Made TA-50-37, aircraft crash and fire 

Process TA-50-69, TRU waste drum puncture by 
forklift outdoors 

Man-Made TA-50-69, truck fuel system leak and fire at 
outdoor container storage area 

Man-Made TA-54-38, truck fuel system leak and fire at 
outdoor container storage area 

Man-Made TA-54-229, TA-54-230, TA-54-231, and 
TA-54-232, aircraft crash and fire or 

WlSUppressed wild fire at TWISP storage 
domes 

Accident Analysis 

ANNUAL 
FREQUENCY 

BIN 

10-4 to 10-2 

10-2 to 10-l 

w-4 to w-2 

w-4 to w-2 

w-2 to w-1 

w-6 to w-4 

w-4 to w-2 

w-6 to w-4 

w-4 to w-2 

w-4 to w-2 

1 o-6 to 1 o-4 

w-6 to w-4 

w-4 to w-2 

w-4 to w-2 

w-4 to w-2 

w-4 to w-2 

w-6 to w-4 
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nuclear generic databases and compilations. 
Data sources included the following: 

• Safety and hazard analysis documentation 
• Data forms generated during the facility 

walkdowns 
• LANL SWEIS alternatives documentation: 

generic data from industry and nuclear 
facilities including the following: 

Component Failure Rate Data with 
Potential Applicability to a Nuclear 
Fuel Plant (Dexter and Perkins 1982) 
General Component Failure Data Base 
for Light Water and Liquid Sodium 
Reactor PRAs (Eide et al. 1990) 
Handbook of Human Reliability 
Analysis with Emphasis on Nuclear 
Power Plant Application (Swain and 
Guttman 1983) 
Natural Phenomena Hazards Modeling 
Project: Seismic Hazard Models for 
Department of Energy Sites (Coats and 
Murray 1984) 
Office ofNuclear and Facility Safety, 
Office ofEnvironment, Safety and 
Health, U.S. Department ofEnergy, 
Washington, DC. Maintains and 
compiles a series of databases and 
reports on worker accidents in DOE 
facilities, including: (1) Occurrence 
Reporting and Processing System 
(ORPS) reports for LANL and other 
DOE facilities; (2) Office of Operating 
Experience Analysis and Feedback, 
Safety Notices; and (3) Office of 
Operating Experience Analysis and 
Feedback, Operating Experience 
Weekly Summary 
Occupational Safety and Health 
Administration Form 200 Injury /Illness 
Reports for LANL and other DOE 
facilities 

The summary listing identified more than 600 
potential worker accident scenarios. Potential 
worker accident scenarios were then sorted by 
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material hazard and initiators and ranked 
according to relative risk. Risk was 
qualitatively assigned on the basis of the 
frequency and consequence ranking matrix for 
hazard evaluation described in DOE Standard 
3009-94 (DOE 1994a) and shown in 
Figure G.1.1-1. The array of worker 
accidents was not dissimilar from the array of 
accidents with public impact, so that the worker 
accident component of the selected public 
accidents also provides a representative picture 
of the worker accident potential. 

There are, however, some accidents that pose 
risk to workers but not to the public. Ar; 
example is the medical research at TA-43-L 
field work on small mammal capture and blood 
sampling, where the exposures to workers are 
localized and the exposure to the population 
from a release would be mitigated by 
environmental attenuation. Another exception 
is energetic hazards, where potential hazardous 
sources do not involve the public. Examples of 
energetic hazards are: 

• High explosives 
• Laser 
• Pressurized gas 
• Radiofrequency 
• Liquid nitrogen/cryogen 
• Neutron generator 
• High pressure 
• Hydrogen 

Representative energetic hazard accidents 
include: 

• Low pressure steam line failures 
(TA-16-205) 

• Failure of cryogenic systems (TA-3-170, 
liquid nitrogen and liquid argon; 
TA-3-1698, liquid nitrogen; TA-16--205, 
liquid nitrogen; and TA-21-155, liquid 
nitrogen) 

• Rupture of nontoxic gas bottles 
(TA-15-184, TA-50-1, TA-50-69, 
TA-54-39, and TA-59-1) 



• Failure of noncombustible gas tube trailer 
(TA-3-29 and TA-50-69) 

• Failure of pressurized gas lines 
(TA-16-205, TA-16-411) 

• Electrical shock (all facilities) 
• Laser accidents (TA-3-1698) 
• Electromagnetic fields (TA-15-312 and 

TA-53) 
• High explosive detonation (TA-15-184, 

TA-15-312, TA-16-260, TA-16-340,and 
TA-16-411) 

The ranked worker accident scenarios were then 
compared to the public impact accidents with 
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comparable risk rankings. From the review of 
the chemical and radiological accidents selected 
for detailed quantification of public risk, as well 
as a screen of these accidents against the worker 
accidents, the following worker accidents were 
selected for more detailed evaluation: 

• Inadvertent high explosives detonation 
• Biohazard contamination of a single worker 
• Inadvertent criticality event 
• Inadvertent exposure to electromagnetic 

radiation (x-rays, accelerator beam, laser, or 
RF source) 
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G.4 EVALUATION OF RISK

DOMINANT ACCIDENTS 

The risk-dominant accidents that were selected 
for detailed evaluation and impact 
quantification are shown in Table G.4-1. These 
are five site-wide accidents (earthquakes of 
varying severity and a wildfire), six chemical 
accidents, sixteen radiological accidents, and 
four worker hazard accidents. 

G.4.1 Accident Frequency 
Assessment 

This section contains the methodology used to 
determine the frequency of the different 
accident scenarios. The resulting frequencies, 
summarized in Table G.4.1-1, cover a wide 
frequency range. To place these frequencies in 
perspective, Table G.1.5-1 (section G.1 of this 
chapter) gives the probability of some natural 
phenomena at LANL and the probability of 
large meteors impacting somewhere in the 
world. 

G.4.1.1 Earthquake Frequencies 

The frequency of accidents arising from 
earthquakes is predicated upon a methodology 
set forth in DOE Standard 1020-94, Natural 
Phenomena Hazards Design and Evaluation 
Criteria for Department of Energy Facilities 
(DOE 1994e). Conceptually, the earthquake 
accident frequency assessment considers two 
parameters: (1) the frequency per year that 
earthquakes of different ground acceleration 
levels occur and (2) the conditional probability 
of component or structural failure, given those 
ground accelerations. 

In practice, facilities are designed for 
earthquakes according to their hazard potential. 
The design for general industry is based on the 
Uniform Building Code (UBC), which has 
evolved considerably over the period of time 
during which currently active facilities at LANL 
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have been constructed (early 1950's through the 
1990's). DOE nuclear facilities have design 
basis earthquake standards (depending upon the 
hazard potential of the facility) and performance 
requirements for avoiding hazardous material 
releases. 

The treatment of earthquakes in facility safety 
documentation varies from the simple 
(screening earthquakes based on meeting the 
design basis earthquake guidance) to the 
bounding (assuming complete structural 
collapse) to the detailed (seismic margin 
analysis). In order to try to place the assessment 
of system and structural response for all LANL 
facilities on a consistent basis, estimates were 
made of a parameter known as the high 
confidence in low probability of failure 
(HCLPF). This is the ground acceleration level 
at which the analyst is very confident that the 
probability of failure is very low. The HCLPF 
value can be mathematically related to the 
seismic hazard (annual frequency of ground 
acceleration) to produce a point estimate of 
frequency at which system or structural failure 
will occur. 

The seismic hazard at LANL was the subject of 
a state-of-the-art probabilistic seismic hazard 
analysis (PSHA) prepared for the laboratory and 
DOE by Woodward-Clyde Federal Services. 
The methodology used in the study is similar to 
(but more advanced in some areas) that 
approved by the U.S. Nuclear Regulatory 
Commission (NRC) for commercial nuclear 
power plant sites located east of the Rocky 
Mountains. The PSHA produces a variety of 
results expressing the annual frequency of 
ground motion at the LANL site. Among the 
more important results and implications of the 
LANL PSHA are the following: 

• Many important facilities at LANL were 
designed and constructed in the 1950's 
through the late 1970's and do not compare 
favorably with current DOE seismic design 
requirements. 
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TABLE G.4-1.-Risk-Dominant Accidents at LANL 

PROCESS HAZARD ACCIDENTS 

CHEM-01 Single cylinder release of chlorine (ISO pounds) from a potable water chlorinator (TA-00-1109, 
bounding) due to equipment failure or human error during chlorine cylinder replacement or 
maintenance activities 

CHEM-03 Single cylinder release of chlorine (ISO pounds) from toxic gas cylinder storage facility 
(TA-3-476) due to human error during cylinder handling or cylinder deterioration due to 
unintended long-term exposure to weather 

CHEM-06 Chlorine gas release (ISO pounds) from a process line at the Plutonium Facility (TA-SS-4) due 
to mechanical damage to a supply manifold 

RAD-03 Reactivity excursion accident at Pajarito Site Kiva #3 (TA-18-116) with Godiva-IV outside the 
kiva, vaporizing part of the highly enriched uranium fuel and melting the remainder 

RAD-04 Inadvertent detonation of a plutonium-containing assembly at or near the DARHT Facility firing 
point, resulting in an elevated, explosive-driven release of plutonium (TA-1S) 

RAD-09 Transuranic waste drum failure or puncture at TA-S4, Area G (bounding) 

RAD-IO Plutonium release from a degraded storage container in the Plutonium Facility (TA-SS-4) vault 
during container retrieval (Note: Determined by detailed analysis to be a worker accident only.) 

RAD-11 Container breach after detonation of a plutonium-containing assembly at the DARHT firing 
point (TA-IS), resulting in a ground-level release of plutonium 

RAD-13 Plutonium melting and release accident at Pajarito Site Kiva #3 (TA-18-116) 

RAD-14 Plutonium release from ion exchange column thermal excursion at TA-SS-4 (Note: Determined 
by detailed analysis to be a worker accident only.) 

RAD-15 Plutonium release from hydride-dehydride glovebox fire at TA-55-4 (Note: Determined by 
detailed analysis to be a worker accident only.) 

WORK-01 Worker fatality due to inadvertent high explosive detonation 

WORK-02 Worker illness or fatality due to inadvertent biohazard contamination 

WORK-03 Multiple worker fatality due to inadvertent nuclear criticality event 

WORK-04 Worker injury or fatality due to inadvertent electromagnetic radiation exposure (x-ray, 
accelerator beam, laser, or RF source exposure) 

MAN-MADE HAZARD ACCIDENTS 

CHEM-02 Multiple-cylinder chlorine release (l,SOO pounds) due to explosion or unsuppressed fire 
affecting a toxic gas storage facility (TA-3-476) 

CHEM-04 Single cylinder release of toxic gas (selenium hexaflouride, historical bounding chemical) from 
the legacy toxic gas storage facility (TA-54-216) due to random cylinder failure or a forklift 
accident 

CHEM-05 Cylinder release of toxic gas (sulfur dioxide, historical bounding chemical) from the legacy toxic 
gas storage facility (TA-S4-216) due to a fire, a propane tank boiling-liquid expanding vapor 
explosion (BLEVE), or a propagating random failure 

RAD-01 Plutonium release due to container storage area fire involving transuranic waste drums 
(TA-S4-38) 

RAD-02 Plutonium release due to natural gas pipeline failure near TA-3-29, with no immediate ignition, 
ingestion of gas into facility, followed by explosion and fire 

RAD-05 Aircraft crash with explosion and/or fire at TA-21 resulting in a tritium oxide release 
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TABLE G.4-l.-Risk-Dominant Accidents at LANL-Continued 

RAD--06 Aircraft crash with explosion and/or fire at TA-50-37, resulting in a plutonium release from 
transuranic waste drums (Note: Retained based on preliminary calculations; fmal calculations 
determined that this accident screened on frequency less than 1 x 1 o·7 per year.) 

RAD--07 Plutonium release due to container storage area ftre involving transuranic waste drums 
(IA-50-9) 

RAD--08 Aircraft crash with explosion and/or fire at the transuranic waste dome area at TA-54 
(IA-54-229, TA-54-230, TA-54-231, and TA-54-232) 

RAD-16 Aircraft crash with explosion and/or fire at TA-3-29 resulting in a plutonium release 

NATURAL PHENOMENA HAZARD ACCIDENTS 

SITE--01 Site-wide earthquake, resulting in damage to low capacity structure or internal components at 
multiple facilities 

SITE--02 Site-wide earthquake, resulting in damage to moderate capacity structures or internal 
components at multiple facilities 

SITE--03 Site-wide earthquake, resulting in structural damage or collapse to all facilities 

SITE--03, Site-wide earthquake with accompanying surface rupture on subsidiary faults, resulting in 
Surface Rupture structural damage or collapse to all facilities 

SITE--04 Site-wide wildfire, consuming combustible structures and vegetation. 

RAD-12 Plutonium release from a seismically initiated event 
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TABLE G.4.l-l.-Accident Annual Frequency Results, by Alternative 

ACCIDENT NO ACTION 
EXPANDED REDUCED 

GREENER 
SCENARIO OPERATIONS OPERATIONS 

SITE-01 2.9 x w-3 same same same 

SITE-02 4.4 x 10-4 same same same 

SITE-03 7.1 X 10-5 same same same 

SITE-03, 1 to 3 X 10-5 same same same 
Surface Rupture 

SITE-04 0.1 same same same 

CHEM-01 1.2 x w-3 1.3 X 10-3 1.1 x w-3 1.2 X 10-3 

CHEM-02 1.3 X 10-4 1.5 x w-4 1.2 X 10-4 1.3 X 10-4 

CHEM-03 1.2 x w-4 same same same 

CHEM-04 4.1 X 10-3 same same same 

CHEM-05 s.1 x w-4 same same same 

CHEM-06 6.3 x Io-2 same same same 

RAD-01 1.6 x w-3 same same same 

RAD-02 < w-6 (Incredible) same same same 

RAD-03 3.4 x w-6 4.3 x w-6 3.4 x w-6 3.4 X 10-6 

RAD-04 < 1 o-6 (Incredible) same same same 

RAD-05 3.8 X 10-6 (TSTA) same same same 
5.3 X 10-6 (TSFF) 

RAD-06 < w-6 (Incredible) same same same 

RAD-07 1.5 X 10-4 3.0 X 10-4 1.1 X 10-4 1.5 X 10-4 

RAD-08 4.3 X 10-6 same same same 

RAD-09 4.1 X 10-3 4.9 X 10-3 3.9 X 10-3 4.1 X 10-3 

0.4 0.49 0.38 0.4 

RAD-10 < 10-6 (Incredible) same same same 

RAD-11 < 1 o-6 (Incredible) same same same 

RAD-12 1.5 X 10-6 same same same 

RAD-13 1.6 x w-5 same same same 

RAD-14 < 1 o-6 (Incredible) same same same 

RAD-15 3.2 x w-5 same same same 

RAD-16 3.5 x w-6 same same same 

WORK.-01 0.001 to 0.01 same same same 

WORK.-02 0.01 to0.1 same same same 
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TABLE G.4.1-l.-Accident Annual Frequency Results, by Alternative-Continued 

ACCIDENT 
NO ACTION 

EXPANDED REDUCED 
GREENER 

SCENARIO OPERATIONS OPERATIONS 

WORK--03 < 1.0 x w-5 same same same 

WORK--04 0.01 to 0.1 same same same 

WORK--05 0.23 same same same 
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• 

• 

• 

Earthquakes simultaneously affect all 
LANL facilities. 
All risk-significant facilities at LANL are 
located within 3.5 miles (5.6 kilometers) of 
the Pajarito Fault, which runs parallel to the 
western boundary ofLANL and slopes 
down-to-the-east und~r the laboratory. The 
Pajarito Fault, along with the Embudo Fault 
(which runs to the north ofLANL), is the 
principal source of large ground motions at 
LANL. 
The PSHA indicates that, for all eight 
LANL locations for which detailed 
calculations were performed, the frequency 
of a 1.0 g (where "g" is the acceleration due 
the Earth's gravity) peak horizontal ground 
acceleration is approximately 1 X 1 o-5 years 
(about once in one hundred thousand 
years), which is both well within the bounds 
of what is considered to be "credible" under 
NEPA (DOE 1993a) and large enough to 
heavily damage essentially all LANL 
facilities. 

In order to evaluate earthquake damage to 
LANL facilities, HCLPF values were estimated 
based on a variety of sources of information, 
including detailed seismic margin studies1 (e.g., 
TA-3-29 and TA-55-4) and safety 
documentation. Where no detailed information 
was available, HCLPF values were based on 
expert judgment and facility walkdowns. The 
HCLPF values were mathematically related to 
the PSHA results such that the HCLPF value is 
directly related to an annual frequency of 
occurrence. When this was done the 

' frequencies of failure of the facilities fell into 
three groupings for which the frequencies of 
occurrence differ by only a factor of 3 to 4 
within the group. Considering the approximate 
method used to generate the results, this is 
considered to represent appropriate groupings 
for accident analysis purposes. The three 

1. A Seismic Margin Study is a study undertaken to 
quantify the ability of a structure, system, or component 
to withstand an earthquake greater than it was designed 
for and still achieve its function. 

Accident Analysis 

earthquake scenarios, and their corresponding 
frequencies, are as follows: 

• 

• 

• 

SITE-01, HCLPFs ranging from 0.04 g to 
0.10 g, with a frequency of3 x 10-3 per 
year, corresponding to failures of 
components and structures with relatively 
low seismic capacities. 
SITE-02, HCLPFs ranging from 0.10 g to 
0.25 g, with a frequency of 4 x 10-4 per 
year, corresponding to failures of 
components and structures with moderate 
seismic capacities. 
SITE-03, HCLPFs ranging from 0.25 g to 

0.44 g, with a frequency of7 x 10-5 per 
year, corresponding to failure of 
components and structures with 
comparatively high seismic capacities. 

Seismic studies recently completed and 
currently in progress have further evaluated the 
potential for ground faulting. These studies 
indicate the possibility of such events is low, but 
credible, at some locations on the LANL site. In 
addition, the potential of ground faulting at one 
facility of concern, the C:MR Building, will be 
discussed as a subsection ofthe SITE-03 event. 
Section 4.2.2.2 (in volume I, chapter 4) and 
appendix I discuss further the recently 
completed studies and their implication for 
LANL and DOE. 

In practice, with significant analytical resources 
assigned, it would be possible to derive robust 
HCLPF values and then convolve that 
information with the seismic hazard curve to 
identify failure frequencies for all important 
LANL facilities. However, even were this done, 
the uncertainties in the results would be 
substantial due to the uncertainty in the seismic 
hazard. For example, the range in ground 
acceleration from the sth to the 95th percentile, 
result at a frequency of 1 x 1 o-5 per year, is from 
0. 55 g to more than 1. 0 g. The representation of 
the earthquake risks by using the three site 
accidents identified above provides a reasonable 
level of resolution for the purposes of NEP A 
accident analysis. 

G-49 



LANLSWEIS 

G.4.1.2 Fire and Other Accident 
Frequencies and 1969 
Rocky Flats Fire 

Accident frequency assessments were 
performed for accidents other than those caused 
by earthquakes and aircraft crash using PRA
based methods and available LANL and 
industry data sources. The accidents were 
examined in a step-by-step method that 
carefully examined the sequential progression 
of the accidents, beginning with an initiating 
event and continuing through the chain of 
equipment failures, human actions, and 
phenomenological events that constitute the 
accident scenario. General guidance for such 
calculations is provided in a Sandia National 
Laboratories (SNL) publication (Mahn et al. 
1995), and this general guidance has been 
supplemented by numerous LANL-specific and 
other studies in order to provide a defensible 
basis for the accident frequency analysis. 

It should be recognized that the DOE safety 
analysis guidance does not require PRA 
calculations to be performed in order to 
categorize the likelihood of accident scenarios 
(DOE 1994a). Rather, coarse binning efforts 
are undertaken to qualitatively rank the accident 
scenarios into frequency bins for the purposes of 
hazards analysis. 

Fire other than from earthquake and aircraft 
crash was postulated to release MAR in several 
of the analyses (e.g., RAD-0 1 and RAD-07). A 
truck fire was considered more likely than other 
fire initiators (such as wildfire, lightning, and 
forklift fires) in outdoor areas and was used. 
However, a leaking fuel system on a truck that 
goes unnoticed long enough to pool a large 
amount of fuel, then followed with an ignition 
capable of igniting the nonvolatile diesel fuel, 
has a low frequency that is difficult to quantify. 
The same is true for wildfire in paved areas and 
for fires initiated by lightning. However, these 
accidents were retained for analysis because the 
combined frequency of fires from all causes is 
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thought to pose a credible accident. (The 
explosive potential of diesel fuel tanks on trucks 
and other vehicles is very small and was 
screened out by more likely accident initiators at 
facilities where trucks might visit.) 

In the Final Programmatic Environmental 
Impact Statement for Stockpile Stewardship and 
Management (SSM PElS) (DOE 1996f) the 
reassignment of pit manufacturing to LANL 
was analyzed. In the resulting Record of 
Decision (ROD) (61 CPR 68014), DOE 
discussed the decision made, that is, to move pit 
manufacturing to LANL. Historically, pit 
manufacturing was conducted at the Rocky 
Flats Plant (now known as the Rocky Flats 
Environmental Technology Site [RFETS]). At 
RFETS, a major fire occurred in 1969, and 
minor fires occurred on other occasions in 
similar accidents. Plutonium was released in 
the 1969 fire-related accident. 

To provide a better idea of the differences 
between the operations at Rocky Flats in 1969 
and the operations in TA-55 today, a 
description of the 1969 Rocky Flats fire, as 
provided by the Atomic Energy Commission 
(AEC) at the time of the fire, is provided below 
(AEC 1969). This description includes the 
findings presented by the AEC. These findings 
have since been used to improve design 
characteristics and operating procedures in all 
DOE nuclear facilities. Thus, a similar 
sequence of events would not be possible either 
because of built in barriers that would restrict 
the initiation of such an event or would prevent 
the propagation of such a fire. 

The LANL Plutonium processing facility, 
TA-55-4, was designed to correct the 
deficiencies that led to the 1969 Rocky Flats 
fire. In the following discussion, the AEC 
findings are crosswalked to design features and 
operating procedures that exist in TA-55 today. 
As demonstrated in this crosswalk, if the 
preventative measures that exist in TA-55 today 
were present at Rocky Flats in 1969, the major 



fire that resulted in release of plutonium would 
not have happened. 

Fire is always a concern when working with any 
pyrophoric material such as plutonium. 
However, TA-55 was designed with specific 
engineering features to prevent fire and is where 
plutonium has been worked with, handled, and 
stored for many years. Its past and current 
research and development missions have been 
specifically focused on understanding 
plutonium and its material properties. 
Introducing pit production at Los Alamos, 
therefore, does not dramatically increase the 
potential for fire because TA-55-4 is where 
plutonium has been stored, handled, and 
processed since the facility's original inception. 

In fact, the fire at Rocky Flats began in a process 
development area not a production area. The 
major differences in TA-55-4 that prevent a 
building-wide fire are specific operating 
procedures and design features (barriers) that 
were established based on lessons learned from 
fires such as that which happened at Rocky 
Flats. These barriers prevent the fire from 
starting, as well as prevent its spread should a 
fire start. As presented in the following 
discussion, the inference that TA-55-4 will 
have a building wide fire now that the facility is 
producing pits is misleading. 

Description of the 1969 Fire at the Rocky 
Flats Plant 

The available evidence indicates that the fire 
originated on the lower shelf of the storage 
cabinet in Glovebox 134-24 (see 
Figure G.4.1.2-l) in the North Line. Plutonium 
briquettes (discs 3 inches [8 centimeters] in 
diameter and 1 inch [3 centimeters] thick of 
either pressed scrap metal or lathe turnings) and 
some loose scrap metal were stored in 
uncovered cans in the storage cabinet. The 
exact cause of ignition is unknown; however, 
plutonium in the form of chips or lathe turnings 
is pyrophoric and caught fire. The heat from the 
burning plutonium metal evidently caused the 

Accident Analysis 

storage cabinet, which was constructed mostly 
of cellulosic laminate material and plastic, to 
char and generate flammable gases that may 
have been ignited by burning plutonium. The 
heat of the burning gases may have ignited other 
briquettes and initiated a slow burning of the 
storage cabinet materials, particularly in the 
cracks between the joined sections of the 
cellulosic materials. Regardless of the process, 
the fire spread to the outer surfaces of the 
cabinet. 

The smoke in the exhaust system of the North 
Line gradually clogged the filters. The flames 
on the outer surfaces of the cabinet spread to the 
combustible gloves and plastic windows on 
Glovebox 134-24. Up to this time, the fire was 
still undetected by the few people who were in 
the building that day because the smoke, flames, 
and heat were contained within the glovebox 
system. Because the heat detectors were located 
outside and under Glovebox 134-24 and were 
insulated by the floor of the storage cabinet, 
they were incapable of sensing the fire. 
(Similar detectors elsewhere in the glovebox 
system subsequently did function, and the alarm 
was sounded.) 

Once the plastic windows of Glovebox 134-24 
were breached, the air rushing in fanned the fire 
and caused it to spread into the North Conveyor 
Line and into the gloveboxes east of Glovebox 
134-24. 

The airflow in the North Conveyor Line 
normally flowed from east to west. However, 
because of the clogged filters, the airflow in the 
line reversed and followed the second 
ventilation system, which was part of the North
South Line and the Center Line. When the fire 
reached the North-South Line, it turned south 
because oftwo factors: a closed metal door in 
the North Line and the direction of the airflow. 
On reaching the Center Line, the fire again went 
east because of the airflow. 

The first indication of a fire was an alarm 
received in the plant's fire station at 2:27 p.m. 

G-51 



? 
Vl 
IV 

·,Cellulosic 
Laminate 

FIGURE G.4.1.2-1.-Rocky Flats Site, Glovebox 123-24 

~ 
~ 
V:l 

~ 
C;3 



on May 11, 1969, from the heat-sensing system 
that monitored temperatures at various locations 
in the glovebox systems in Building 776-777. 
Although the fire department responded 
promptly, the dense smoke, crowded 
conditions, and presence of large quantities of 
combustible shielding material made the fire 
very difficult to fight and extinguish. Because 
of the concern about the possibility of a nuclear 
criticality accident (a chain reaction), the 
standard firefighting procedures then in effect 
for Building 776-777 did not specify the use of 
water, except as a last resort. For this reason, 
there was no automatic sprinkler system in this 
area of the building. The first attack on the fire 
was made with carbon dioxide and was 
ineffective. Less than 10 minutes after the fire 
alarm was received, the fire captain initiated the 
use ofwater. Thereafter, water was used almost 
exclusively in the firefighting activities. No 
nuclear criticality occurred. The fire was 
brought under control about 6:40 p.m., but 
continued to burn or recur in isolated areas 
throughout the night. 

The damage to Building 776-777 and its 
equipment was extensive. In addition to the 
actual fire and smoke damage, the building was 
heavily contaminated internally with plutonium. 
Substantial parts of the utility systems within 
the building were severely damaged. Some of 
the interconnected buildings sustained minor 
interior contamination. The fire did not breach 
the building roof, but slight exterior 
contamination was measured on the roof of 
Building 776 and an adjoining building, 
apparently due to a minor failure of a filter. 
Instrument readings indicated a level of 
0.02 microcuries per 100 square centimeters 
with a few spots up to 0.2 microcuries per 
100 square centimeters. Plutonium also was 
tracked out of Building 776 by the firefighters 
and was detectable on the ground around the 
building. Survey instrument readings in these 
areas indicated from 0.02 to 0.2 microcuries per 
100 square centimeters. 

Accident Analysis 

AEC Findings on the May 1969 Rocky Flats 
Plant Fire 

The AEC Report presented the following 
findings from the May 1969 fire at the Rocky 
Flats Plant (AEC 1969). 

• 

• 

• 

• 

• 

• 

• 

With the available evidence, the AEC has 
no basis for concluding that the fire was set 
intentionally. 
The plastic windows contributed heavily to 
the spread of the fire and the extent of the 
loss. These windows, a major structural 
part of the containment system, provided a 
fuel surface on the inside of the glovebox
conveyor systems. Continued operation of 
the glovebox ventilation systems provided a 
supply of air to support the combustion. 
Under these conditions, burning of the 
windows and plutonium would have 
resulted essentially in the same loss as was 
experienced even if no other combustible 
materials had been present. 
Less than 1 percent of the total of almost 
600 tons of combustible radiation shielding 
was consumed in the fire. 
The long interconnected conveyor system 
without physical barriers provided a path 
for the fire to spread. The closed metal 
door in the North Line demonstrated the 
effectiveness of even a simple firebreak in 
the line. 
The storage of plutonium briquettes in cans 
without lids provided potential ignition 
sources. 
Without the plastic and cellulosic laminate 
cabinet in Glovebox 134-24, it is unlikely 
that a plutonium briquette burning in an 
open metal container would have ignited 
the plastic windows. 
The addition of the storage cabinet, which 
nullified the heat-sensing system in 
Glovebox 134-24, prevented an earlier 
warning of fire. 
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Crosswalk of Design Barriers and Operating 
Procedures Between Rocky Flats in 1969 and 
TA-55-4 in 1998 

The Rocky Flats fire started from the burning of 
plutonium metal scraps that were stored in metal 
containers without lids. In TA-55, plutonium is 
stabilized prior to storage. In this case, storage 
of scrap material is not permitted in open 
containers. 

The storage containers at Rocky Flats were 
placed in storage cabinets that were made out of 
plastic and cellulosic laminate material, 
providing a fuel source for the burning 
plutonium. At TA-55, these types of storage 
cabinets are not used. Studies on combustible 
loadings are required for all operations that will 
be conducted within the gloveboxes, and 
restrictions are placed on the quantities of 
combustible materials to ensure that fires cannot 
be sustained and then propagated. Good 
housekeeping as well as other control measures 
such as conducting machining operations 
without oil has lead to a drastic reduction in 
incipient fires. 

Once the fire at Rocky Flats was started, the fire 
detection systems did not sense the fire because 
the detectors were located on the outside ofthe 
gloveboxes, and the fire in its early stages was 
confined to the inside of the gloveboxes. 
Additionally, the glovebox acted to insulate the 
sensor from the heat of the fire-in effect 
preventing an early warning. In TA-55-4, the 
gloveboxes, have sensors both on the inside as 
well as on the outside of the gloveboxes, and 
additional sensors exist within the rooms. If the 
processes within the gloveboxes are modified, it 
is required to check the sensors to ensure that 
they have not been blocked. 

Once the storage cabinets at Rocky Flats were 
set on fire, the fire propagated to the plastic 
gloves and plastic window on the glovebox, 
burned through, and created a breach in 
containment. Without the charring of the 
cabinets and the production of combustible 
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gases, the fire would probably not have spread 
to the glovebox; however, in this case, the fire 
was sustained to the point that it could propagate 
to the glovebox. At TA-55-4 the gloveboxes 
themselves are required to provide a fire barrier 
between material in the glovebox and the room 
itself. 

Once the fire at Rocky Flats breached the 
gloveboxes, there was radiation shielding that 
surrounded the gloveboxes and the conveyor 
lines. This material also was combustible, and a 
small percentage of it burned in the Rocky Flats 
fire. At TA-55-4 combustible loading within 
the separate laboratories is kept to a minimum. 
Also, due to the integration of safety 
management functions, the solution to one 
safety concern (such as the use of radiation 
shielding) is looked at for the potential to cause 
other safety concerns (such as the propagation 
of fires). Thus, radiation shielding used at 
TA-55-4 is not typically flammable. 

At Rocky Flats there were no automatic 
sprinklers in this area of the building due to 
concerns about a criticality accident. At the 
time of the fire, the standard firefighting 
procedure was not to use water, except as a last 
resort. Within 10 minutes of the fire alarm, the 
firefighters used water and no criticality 
occurred. Automatic sprinkler systems are 
available in TA-55 to stop the spread of fires. 
In addition, fire water traps, that contain neutron 
absorbing material, are available to ensure that a 
criticality event does not occur. 

The fire at Rocky Flats propagated east along 
the conveyor line, turning south following the 
airflow of the second ventilation system. 
Continuation of the fire through the North Line 
conveyor was stopped because of a closed metal 
door and the prevalent airflow conditions. The 
glovebox lines in TA-55-4 have automatic 
dampers that close in the event of a fire. These 
dampers are at the junction with each trunk line 
and between rooms. Also, the ventilation 
system is shutdown in the event of a fire to 
prevent airflow. 



The degree of contamination in the buildings at 
Rocky Flats was due to regularly spaced 
plutonium material in the conveyor system and 
in the gloveboxes. Pit production at TA-55-4 
will not come close to the capacity that was 
required at Rocky Flats. Thus, the amount of 
plutonium in the gloveboxes will be 
considerably less than was present at Rocky 
Flats. The processing lines will be configured in 
such a manner that a continuous source of 
exposed plutonium will not be present. 
Plutonium stored in the gloveboxes also must be 
in closed containers. 

Additionally, Building 776-777 at Rocky Flats 
did not have an operations center that was 
staffed 24 hours a day providing full-time 
monitoring of systems. TA-55-4 has a fully 
staffed operations center to provide monitoring 
of systems and alarms on a 24-hours per day 
basis. 

Summary of Differences Between Rocky 
Flats and TA-55-4 

Substantial differences exist between the 
nuclear facility and operations being conducted 
in TA-55-4 today and those that were present at 
Rocky Flats in 1969. The above crosswalk 
illustrates the barriers that are in place at 
TA-55-4 that would have prevented the 
building wide fire at Rocky Flats. TA-55-4 
was designed to correct the deficiencies 
detected in older facilities such as RFETS and is 
being upgraded to meet the even more stringent 
requirements ofthe 1990's, including enhanced 
seismic resistance and fire containment. Alarms 
are monitored, and the Operations Center is 
manned continually at TA-55. The amount of 
plutonium required for production at LANL is 
about half that required during RFETS 
operations. The manufacturing operations are 
substantively different than those at RFETS 
significantly reducing risk. The concern tha~ 
building wide fires will occur at TA-55-4 due 
to pit production operations being located at this 
facility is not plausible considering the controls 
that exist today. 

Accident Analysis 

Consideration of Fires at TA-55-4 in the 
SWEIS 

The SWEIS, however, does consider the 
potential for fire in TA-55-4. A glovebox fire 
is analyzed in RAD-14, section G.5.6.14. A 
glovebox fire is considered credible; but the 
release of material to the public is not a credible 
event. A building-wide fire was screened based 
on the very low probability of propagating a 
glovebox fire to a laboratory, a laboratory fire to 
a wing, and a wing fire to the entire building. 
With the enhancement of pit production, the 
characterization of accidents at TA-55-4 and 
therefore, the risk in operating the site does no~ 
change. 

G.4.1.3 Aircraft Crash Frequencies 

This section of the accident appendix presents 
an analysis of the frequency of an aircraft crash 
into structures located within the various TAs at 
LANL. In 1996, LANL issued a study 
performed by Selvage (LANL 1996c) that used 
the K. Solomon Model as a basis for aircraft 
crash frequency assessment. The LANL 
assessment has been overtaken by subsequent 
events. 

In October 1996, DOE issued a final standard 
for Accident Analysis for Aircraft Crash into 
Hazardous Facilities that presents a 
standardized approach (DOE 1996c ). The new 
standard was developed by an inter-agency 
working group with membership from DOE, the 
Defense Nuclear Agency, Westinghouse 
Savannah River Corporation, the Federal 
Aviation Administration (FAA), the EPA, and 
the NRC. The working group chairman and an 
expert panel (with technical experts from 
private industry, government, and the national 
laboratories) developed the standard. Technical 
support teams (data, modeling, structural, and 
exposure), which also included membership 
from private industry, government, and the 
national laboratories, provided technical input 
and data used in developing the standard. The 
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standard was issued with a number of 
supporting technical documents for use in safety 
analysis. 

In November 1996, the Final EIS on continued 
operation of the Pantex Plant and storage of 
nuclear weapon components was issued by 
DOE (DOE 1996a). Appendix E of the Pantex 
EIS included an aircraft crash frequency 
analysis prepared using the July 1996 draft of 
DOE Standard 3014. The final version of the 
DOE aircraft crash standard methodology was 
applied to LANL facilities to estimate the 
frequency of an aircraft crash into those 
facilities (DOE 1996c). Current and projected 
data describing air traffic are used in the 
analysis; aircraft traffic rates for Los Alamos 
Airport traffic reflect projected traffic for the 
year 2003, which is considered to be a 
reasonable approximation to the traffic in 2006 
(the end of the SWEIS analytical period). The 
projected air traffic includes air taxi service to 
Los Alamos Municipal Airport (LAM), 
although no such service currently exists. This 
traffic component was retained because air taxi 
service has existed in the recent past and there is 
no way of knowing whether it will resume 
during the SWEIS analytical period extending 
to 2006. 

An estimate of the frequency of an aircraft crash 
into any of the facilities of interest was 
generated and is shown in Table G.4.1.3-l. 
Table G.4.1.3-2 presents the projected number 
of aircraft operations at LAM. 

Site Analysis of Crash Risk 

Because there are no alternative sites included 
in the SWEIS, LANL is the only site that is 
analyzed with respect to the risk due to aircraft 
crash. LANL is located within 1 mile (1.6 
kilometers) of LAM at its closest point. LAM 
consists of one runway, which runs from east to 
west. The primary purpose of LAM is to 
support the missions of the DOE and LANL 
(Greiner 1994) Due to local conditions, all 
takeoffs are to the east, and all landings are to 
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the west. The west end of the runway is only 
used for runups and taxiing. There is prohibited 
airspace over LANL (Restricted Airspace 
R-5101) up to 14,000 feet (4,267 meters). The 
restricted airspace forces flights taking off from 
or landing at LAM to follow a path around 
LANL. During certain inclement weather flight 
conditions, LANL grants permission to overfly 
the Live Firing Range (TA-72). To perform 
this overflight, pilots must receive prior 
permission, and the firing range ceases 
operations during the overflight (LANL 1996c). 

Note that the DOE standard (DOE 1996c) does 
not provide for a reduction in crash frequency to 
account for restricted airspace. Restricted 
airspace is an administrative control; no 
physical barriers exist. In the event of an 
aircraft accident, loss of control is presumed. 
Thus, the aircraft could, in principle, crash 
anywhere, including within a restricted 
airspace. Moreover, flights above 14,000 feet 
(4,267 meters) can overfly LANL in any event. 
Thus, while giving no credit to the restricted 
airspace in terms of reducing crash frequencies 
may be conservative, the degree of 
conservatism is not believed to be large enough 
to warrant a departure from the DOE Standard. 

In addition to LAM, there are two airports in the 
vicinity ofLANL. Santa Fe Municipal Airport 
is located approximately 18 miles 
(29 kilometers) southeast of LANL. 
Albuquerque International Airport is located 
approximately 56 miles (90 kilometers) 
southwest of LANL. These two airports are 
outside of the probability density function 
boundary for all categories of aircraft. Thus, 
only LAM airport activity and nonairport (in
flight) aircraft were included in the analysis as 
described in the DOE standard (DOE 1996c). 

In this analysis, 1993 data obtained from the Los 
Alamos Airport Master Plan (Greiner 1994) 
indicate that there are approximately 12,431 
operations per year at LAM. This number is 
split between Ross Aviation operations, permit 



TABLE G.4.1.3-l.-Aircraft Crash Rates 

AIRCRAFT CATEGORY TAKEOFF 
(PER TAKEOFF) 

COMMERCIAL 

Air Carrier 1.9 x w-7 

Air Taxi 1.0 x w-6 

MILITARY 

Large a 5.7 x w-7 

Smallb 1.8 x w-6 

GENERAL AVIATION 

Fixed-Wing, Single-Engine 1.1 x w-5 

Fixed-Wing, Multiple-Engine Piston 9.3 x w-6 

Fixed-Wing, Turboprop 3.5 x w-6 

Fixed-Wing, Turbojet 1.4 x w-6 

a Large military aircraft include bomber, cargo, and tanker aircraft. 
b Small military aircraft include fighter, attack, and trainer aircraft. 
Source: DOE 1996c 

CRASH RATE 

Accident Analysis 

LANDING 
(PER LANDING) 

2.8 x w-7 

2.3 X 10-6 

1.6 x w-6 

3.3 x w-6 

2.0 x w-5 

2.3 X 10-5 

8.3 x w-6 

4.7 x w-6 

TABLE G.4.1.3-2.-Projected LAM Yearly Flight Operations (Year 2003) 

AIRCRAFT FLIGHT 
TAKEOFFS LANDINGS 

CATEGORY OPERATIONS 

Air Carrier 0 0 0 

Air Taxi 5,400 2,700 2,700 

Large Military 0 0 0 

Small Military 0 0 0 

Single-Engine Piston 11,781 5,891 5,891 

Multiple-Engine Piston 794 397 397 

Turboprop 13 6 6 

Turbojet 13 6 6 

Total 18,000 9,000 9,000 

Source: Greiner 1994 
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(based) aircraft operations, and transient aircraft 
operations. 

The LAM Master Plan study forecasted future 
annual aircraft operations of 18,000 for the year 
2003. This total includes 5,400 air taxi 
operations, 10,600 pennit aircraft operations, 
and 2,000 transient aircraft operations. These 
projected numbers are used in the analysis, 
assuming half are takeoffs and half are landings. 

According to the LAM Master Plan study, more 
than 99.9 percent of the aircraft forecasted to 
use LAM are Class A (12,500 pounds or less, 
single-engine) and B (12,500 pounds or less, 
multiple-engine) small aircraft. Less than 
0.1 percent are Class C (12,500 to 
300,000 pounds, multiple-engine), and no 
Class D (over 300,000 pounds, multiple-engine) 
aircraft can operate at LAM (Greiner 1994). 

Based on the above percentages, the 13,800 
general aviation operations were split between 
the four DOE standard (DOE 1996c) general 
aviation categories. The LAM Master Plan 
study indicates that the number of general 
aviation operations is dominated by "based" 
aircraft. Because based aircraft are 
predominately single-engine piston aircraft, the 
split between single-engine and multiple-engine 
aircraft was based on the percentage of based 
aircraft from these classes. Thus, 93 .5 percent 
of the operations were assigned to single-engine 
aircraft, 6.3 percent to multiple-engine aircraft, 
and 0.1 percent each to turboprops and 
turbojets. One hundred percent of the air taxi 
operations were assumed to be accomplished 
using DHC-6 Twin Otter aircraft 
(Greiner 1994). This aircraft is considered an 
air taxi by the DOE standard technical support 
material (LLNL 1996). The actual wingspan of 
this aircraft is 65 feet (20 meters) (Jane's 1995). 
This wingspan was used in the calculation. 

Because LANL TAs are within the aircraft 
category dependent exclusion distance from 
LAM, the aircraft operations of interest for this 
analysis are takeoff, landing, and in-flight 
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modes. The length of the east-west runway at 
LAM is approximately 1.0 mile 
(1.61 kilometers). Due to the aircraft category 
dependent exclusion distance, all aircraft 
considered as in airport operation on the east
west runway were either in the takeoff or 
landing mode. For this runway, 50 percent of 
operations are takeoffs and 50 percent are 
landings. LANL resides within the aircraft 
category dependent exclusion distances, so a 
near-airport analysis was required, and 
probability density function values were used in 
this analysis. 

The NPf (x,y) values provided in DOE Standard 
3014-96 (DOE 1996c) for the various aircraft 
categories reflect the crashes per square mile, 
per year, centered at a given site for nonairport 
operations. In this analysis, the following NPf 
(x,y) values (in crashes per square mile per year, 
centered at the site) for LANL were used 
(DOE 1996c ): 

NPf(x,y) General Aviation= 2 x 10-4 

NPf (x,y) Air Carrier= 2 X w-7 

NPf(x,y) Air Taxi= 3 X w-6 

NPf(x,y) Large Military= 1 X w-7 

NPf(x,y) Small Military= 5 x 10-6 

These values are specific to the LANL site, and 
are based on an analysis ofthe locations of past 
aircraft crashes within the continental U.S. The 
data are substantial for general aviation aircraft 
(over 1,000 crashes), while the available data 
for other aircraft categories (air carrier, large 
military, etc.) are very limited. Crash location 
frequencies for general aviation aircraft were 
based on the assumption that future levels of 
activity and flight patterns will be similar to the 
historical record. 

Nonairport commercial and military crash 
frequencies are based on the assumption that the 
aircraft will fly point-to-point under the new 



FAA regulations, rather than in specific 
airways. The model for these aircraft assumes 
that the traffic density within an Air Route 
Traffic Control Center (ARTCC) is uniform, 
and that given a crash within the ARTCC, the 
location of the crash is random. The crash rate 
is assumed to be uniform for the continental 
U.S. and proportional to the aircraft traffic 
volume handled at each ARTCC. 

For small military aircraft, however, the number 
of crashes per year is estimated for each 
ARTCC based on the distribution of crash 
locations in the historical record. It is important 
to recognize that the in-flight analysis for 
military aviation applies only to normal in-flight 
operations outside military operations areas and 
low-level flight ranges. 

Frequency of Releases as a Result of Aircraft 
Crash 

It was recognized early in this SWEIS analysis 
that seismic events can cause simultaneous 
releases of hazardous materials from multiple 
facilities at frequencies in the range of 1 x w-5 

per year and higher. Accordingly, detailed 
aircraft crash consequence calculations were 
only performed if it appeared that the frequency 
and source term of the aircraft crash accident 
were risk-significant compared with the seismic 
event; that is, the products of the consequence 
and frequency were comparable. In this 
analysis, facilities that contain plutonium, 
tritium, and hazardous chemicals were 
considered. 

The DOE Standard 3 014-96 (DOE 1996c) 
provides methodologies for: (1) estimating the 
frequency of aircraft impact into a facility, 
based on a conservative, simplified equation; 
(2) determining the effect of the impact on the 
facility through structural response analysis; 
(3) determining the frequency of a release of 
hazardous materials from the facility, given an 
aircraft impact; and ( 4) evaluating the exposure 
resulting from such a release. 

Accident Analysis 

The DOE Standard 3 014-96 approach to aircraft 
crash analysis is intended for use in safety 
analysis. The methodology provides an 
approximate level of risk, rather than a detailed 
risk assessment. As a result, the methodology 
adopts typical accident analysis practice by 
addressing uncertainty through the use of 
analytical margin instead of a formal 
uncertainty analysis. The focus is on analyzing 
the risk posed to the health and safety of the 
public and on-site workers. The standard does 
not consider the risk to the occupants of the 
aircraft, the risk to individuals inside a building 
affected by a crash, nor the risk to other 
individuals on the ground (either inside or 
outside a facility boundary) who might be 
directly impacted by the crash (DOE 1996c). 
The methodology also does not consider 
malicious acts (e.g., sabotage, terrorism, and 
war) (DOE 1996c). 

Estimating the frequency of hazardous material 
releases as a result of aircraft involves a series of 
calculations of increasing analytical 
sophistication, to the level required to 
demonstrate that aircraft crash either does or 
does not cause a level of risk equivalent to that 
from other risk sources. The analysis considers 
the structural properties of the affected facility 
as well as its inventory of hazardous materials. 

Local impacts to facilities include penetration, 
perforation, and scabbing. Penetration occurs 
when the missile (flying debris) striking a 
facility intrudes into the outer surface of the 
structure. Perforation occurs when the missile 
punctures a hole all the way through the 
concrete or steel surface. Scabbing occurs when 
the missile does not perforate, but does cause 
concrete to be ejected from inside face of the 
target into the facility. 

Because heavy, high-speed aircraft have much 
greater potential to damage than do slow, light 
aircraft, the method requires that the population 
of aircraft in the skies around the site be 
resolved into subpopulations by weight and 
speed. A structural calculation is performed to 
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determine if an aircraft that hits a facility will 
cause sufficient damage to warrant further 
analysis. Aircraft missiles (i.e., flying objects 
from the crash) for the structural calculations 
are selected by using representative engine 
weights and diameters. The structural analysis 
is performed by calculating the scabbing and 
perforation thickness for each aircraft category 
into the facility using an empirical model. 

The first step in the process is to determine the 
representative type of aircraft for each category. 
Next, the effective area of a facility is 
determined based upon the length, width, and 
height of the facility and the aircraft's wingspan, 
flight path angle, heading relative to the heading 
ofthe facility, and the length of its skid. Using 
the calculated area of a facility, the number of 
operations near a facility, and crash rate density 
function, the frequency of hitting the facility for 
each aircraft category is calculated. The total 
frequency is the sum of all the aircraft category 
frequencies. If the total frequency of hitting a 
facility is greater than 1 X 10-6, further analysis 
is conducted. 

The calculations are refined to eliminate aircraft 
categories that cannot cause a release of 
hazardous materials, leaving only those that 
could, through impact and/or fire, release 
radionuclides or toxic chemicals. If the 
frequency of hitting a facility and causing either 
scabbing or perforation is greater than 1 X 10-6, 

the DOE standard requires that a consequence 
analysis be performed (DOE 1996c). 

Calculation of Facility Effective Area. The 
total effective area of a facility is the sum of the 
true area (the facility base area adjusted for 
aircraft dimension), the shadow area (defined by 
the facility height and the angle of postulated 
impact), and the skid area (the area covered by a 
skidding aircraft after impact with the ground). 

The analysis was done on a building-by
building basis, treating each facility 
individually. The topographic features of the 
LANL site are such that the actual skid distances 
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can be less than the skid distances given in the 
DOE standard. Subsequently, the skid distances 
were reduced based on actual site conditions. 
The majority of reduced skid distances affect 
only commercial and military aircraft. The 
angle of impact chosen was based on the values 
presented in the DOE standard (DOE 1996c ). A 
total effective area for each facility was 
calculated using the reduced skid distance. 

Table G.4.1.3-3 presents the various building 
dimensions. Table G.4.1.3-4 presents the 
aircraft operational data used, including the skid 
distances. Both the DOE standard and 
maximum wingspans for aircraft in the vicinity 
of LAM are given. Maximum wingspans were 
determined by selecting representative aircraft 
from Jane's All the World's Aircraft (Jane's 
1995). The skid distances in the table 
correspond to the skid distances presented in 
DOE Standard 3014-96 (DOE 1996c). 

Hit Frequency Calculation. Based on the 
center-line and perpendicular distances to the 
TA facilities of interest, all aircraft using LAM 
were analyzed using the near-airport model. 
The impact frequency was obtained for each 
facility by multiplying the number of flights, the 
impact area, the crash rate, and the crash density 
function for each category. Table G.4.1.3-5 
contains the crash frequencies for landings, 
takeoffs, and the nonairport aircraft for each 
facility. 

Structural Calculation. For this analysis, 
70th percentile velocities of aircraft were used 
(LLNL 1996). The velocities chosen were in 
either takeoff or landing operations, whichever 
was the largest. For facilities with overburden, 
these velocities were reduced according to the 
earth overburden velocity reduction equation. 

The local response equations for rigid missiles 
impacting reinforced concrete structures were 
applied to applicable facilities, and the local 
response steel equations for rigid missiles were 
applied to applicable facilities. A reduction in 
penetration depth was taken because the 



Accident Analysis 

TABLE G.4.1.3-3.-LANL Building Dimensions 

BUll..DING BUll..DING BUll..DING WALL ROOF 
BUILDING LENGTH WIDTH HEIGHT THICKNESS THICKNESS 

(ft) (ft) (ft) (in.) (in.) 

TA-3-29CMR 550 254 50 8 6 

TA-3-476 18 12 9 0 0 

TA-16-205 WETF 131 112 14 8 4 

TA-16-411 87 24 20 8 6 

TA-21-155 TSTA 70 15 26 1 3 

TA-21-209 TSFF 40 35 20 1 2 

TA-50-37 RAMROD 142 110 46 8 24 

TA-5~9 Container 90 24 6 0 0 
Storage Area 

TA-54 TWISP 414 286 38 0 0 

TA-55-4 284 265 22 14 10 

TA-18-26 Hs. Vault 18 12 10 18 12 

TA-18-32 Kiva #2 59 58 25 15 4 

TA-18-116 Kiva #3 81 64 36 18 8 

TA-55-185 60 40 14 0 0 

TA-8-22 42 39 21 8 8 

TA-8-23 48 40 30 30 6 

TA-15DARHT 6 6 6 0 0 

TA-18-23 Kiva #1 61 48 26 8 3 

TA-18-168 SHEBA 20 20 18 0 0 

TA-54-38 Container 12 8 6 0 0 
Storage Area 

Source: Safety analysis documentation, site location maps, and miscellaneous sources 
Note: TSTA and TSFF wall thicknesses are based on an approximate reinforced concrete equivalence for concrete block, 

based on the Pantex EIS analysis of similar construction (DOE 1996a). 
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TABLE G.4.1.3-4.-Aircraft Operational Data: Takeoff, In Flight, and Landing 

GENERAL AVIATION 
AIR LARGE SMALL 

CARRIER 
AIR TAXI 

MIUTARY MILITARY SINGLE MULTI-
ENGINE ENGINE 

IDRBOPROP IDRBO.JET 

DOE Standard 98 59b 223 78 50 50 73 50 
Wingspan (ft) 

Maximum 211 75 223 93 50 50 80 78 
Wingspan (ft) 

Takeoff Skid 1,440 1,440 7802 246 60 60 60 60 
Length (ft) 

Landing Skid 1,440 1,440 368 4472 60 60 60 60 
Length (ft) 

• Conservatively used for inflight 
b Actual wingspan is 65 feet This wingspan is used in the calculation and does not change the overall hit frequency because hit frequency is 

dominated by general aviation. 
Source: DOE 1996c, Jane's 1995, and calculated values 
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TABLE G.4.1.3-5.-Aircraft Crash Frequencies 

CRASH FREQUENCIES (PER YEAR) 

BUILDING TAKEOFF LANDING NONAIRPORT TOTAL 

TA-3-29 C.MR 7.1 x w-8 5.o x w-6 3.6 x w-6 8.6 x w-6 

TA-3-476 1.6 x w-9 1.1 x w-7 8.5 x w-8 2.0 x w-7 

TA-16-205 and TA-16-205A 0 1.7 x w-7 4.7 x w-7 6.4 x w-7 

TA-16-4lla 0 1.4 x w-7 2.8 x w-7 4.1xl0·7 

TA-21-155 TSTA u x w·5 2.1 x w-5 2.7 x w-7 4.1 x w-5 

TA-21-209 TSFF 1.0 x w-5 2.1 x w-5 2.1 x w-7 3.1 x w-5 

TA-50-37 RAMROD 1.8 x w-6 2.8 x w-6 9.5 x w-7 5.5 x w-6 

TA-50-69 Container Storage 2.9 x w·7 4.5 x w-7 1.6 x w·7 9.o x w·7 

Area 

TA-54 TWISP 8.9 x w-7 7.4 x w-7 2.6 X 10"6 4.3 x w-6 

TA-55-4 4.5 x w·6 4.5 x w-6 1.5 x w-6 1.1 x w-5 

TA-18-26 3.2 x w-9 3.0 x w-8 5.5 x w-8 8.8 x w-8 

TA-18-32 1.8 x w-8 1.8 x w-7 3.1 x w-7 5.1 x w-7 

TA-18-116 3.2 x w-8 2.0 x w-7 4.8 x w-7 7.1 X 10·7 

TA-55-185 7.3 x w-8 6.0 x w-7 2.1 x w·7 8.9 x w-7 

TA-8-22b 0 9.1 x w·8 2.3 x w-7 3.2 x w-7 

TA-8-23b 0 1.2 x w-7 3.o x w-7 4.3 x w-7 

TA-15 DARHra 0 1.0 x w-8 4.9 x w-8 5.9 x w-8 

TA-18-23 1.8 x w-8 1.7 x w-7 3.1 x w-7 5.o x w-7 

TA-18-168 7.7 x w-9 7.4x 10·8 u x w-7 2.2 x w-7 

TA-54-38 Container Storage 3.2 x w-9 3.1 x w-8 5.5 x w-8 8.9 x w-8 

Area 

Source: calculated values 
a Note: This is the raw crash frequency for this facility. There is a conditional probability of MAR being present that must be 

multiplied times the crash frequency to obtain the frequency of a crash with MAR present. The conditional probability is classified 
for this facility. 

b Note: This is the raw crash frequency for this facility. There is a conditional probability of MAR being present that must be 
multiplied times the crash frequency to obtain the frequency of a crash with MAR present. The conditional probability is less than 
5 percent. 
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missiles were nonrigid. In cases where the 
structural equations presented in the DOE 
standard do not apply (e.g., due to the facility 
construction), it was assumed that significant 
building damage to these facilities was a 
certainty (i.e., probability of 1, given impact). 
In this analysis, the aircraft engine was 
investigated as the missile of concern. These 
engines were treated in the equations as 
nonrigid missiles. Table G.4.1.3-6 presents 
maximum engine weights and diameters for 
aircraft landing and taking off at LAM. 
Maximum engine weights and diameters were 
determined by selecting representative aircraft 
from Jane's All the World's Aircraft (Jane's 
1995). Maximum engine weights and diameters 
were then used in the structural calculations. 

Local response structural calculations were 
performed for the various overburden and 
building thicknesses. Table G.4.1.3-7 presents 
the results for perforation. 

Perforation and Scabbing Frequency 
Calculation. For this analysis, it was assumed 
that for facilities such as the TRU waste domes 
in TA-54, which are constructed of a rigid arch 
frame covered by a tensioned membrane, the 

release frequency due to aircraft crash is the 
same as the hit frequency. For facilities with 
high explosives, the bounding accident is a 
perforation or scab leading to an explosion. For 
facilities without high explosives, the bounding 
accident is a perforation leading to a fire. 
Scabbing leading to an explosion in steel 
facilities is not possible because steel does not 
scab. The areas for the facilities were reduced 
using the structural analysis results. The 
reduced areas were then used to recalculate 
perforation and scabbing frequencies. 
Table G.4.1.3-8 presents the frequencies of 
perforation leading to an explosion, and 
Table G.4.1.3-9 presents the frequencies of 
perforation leading to a fire for landings, 
takeoffs, and the nonairport aircraft for each 
facility. 

The true, shadow, and skid areas for the various 
facilities were reduced for perforation and 
scabbing (Table G.4.1.3-7). If the facility roof 
does not sustain damage, then the true area is 
reduced to zero. If the facility walls do not 
sustain damage, then the shadow and skid areas 
are reduced to the width of the building times 
the skid distance. 

TABLE G.4.1.~6.-Aircraft Missile Characteristics 

AIRCRAFT CATEGORY 
IMP ACT VELOCITY ENGINE WEIGHT ENGINE DIAMETER 

(ft/sec) (lb) (in.) 

Air Carrier 282 9,874 86 

Air Taxi 282 861 31 

Large Military 439 8,731 105 

Small Military 513 4,201 51 

Single-Engine Piston 152 500 30 

Multiple-Engine Piston 152 596 25 

Turboprop 152 465 19 

Turbojet 152 2,574 37 

Sources: LLNL 1996 and Jane's 1995. Impact velocities are based on 70th percentile values, corresponding to the skid distance 
values used in DOE Standard 3014-96 (DOE 1996c) and this analysis. 
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TABLE G.4.1.3-7 .-Structural Perforation Calculation Summary 

BUILDING 

TA-3-29 

TA-3-476 

TA-16-205 

TA-16-4ll 

TA-21-155 

TA-21-209 

TA-5Q-37 

TA-5D-69 

TWISP 

TA-55-4 

TA-18-26 

TA-18-32 

TA-18-116 

TA-55-185 

TA-8-22 

TA-8-23 

DARHT 

TA-18-23 

TA-18-168 

TA-54-38 

R=Roof 
W =Walls 

AIR 
CARRIER 

R w 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

AIR TAXI 

R w 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X = Damage; perforation occurs. 

LARGE 
MILITARY 

R w 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

Blank =No damage; perforation does not occur. 
Source: Calculated values 

SMALL 
MILITARY 

R w 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X X 

GENERAL AVIATION 

SINGLE MULTIPLE llJRBO llJRBO 
ENGINE ENGINE PROP JET 

R w R w R w R w 

X X X X X 

X X X X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X 

X X X X X X X X 

X X X X X X X X 

X 

X X X X 

X 

X X X X X X X X 

X X 

X X X X 

X X X X X X X X 

X X X X X 

X X X X X X X X 

X X X X X X X X 
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TABLE G.4.l.3-8.-Aircraft Crash Frequencies per Year for Perforation Leading to Explosion 

FREQUENCY (PER YEAR) 

BUILDING TAKEOFF LANDING NONAIRPORT TOTAL 

TA-3-29 0 0 0 0 

TA-3-476 1.6 x w-9 u x w-7 8.5 X 10-8 2.0 x w-7 

TA-16-205 0 0 0 0 

TA-16-411 0 1.7 x w-8 5.o x w-8 6.7 x w-8 

TA-21-155 0 0 0 0 

TA-21-209 0 0 0 0 

TA-50-37 0 0 0 0 

TA-50-69 0 0 0 0 
Container Storage 
Area 

TA-54 TWISP 0 0 0 0 

TA-55-4 0 0 0 0 

TA-18-26 0 0 0 0 

TA-18-32 0 0 0 0 

TA-18-ll6 0 0 0 0 

TA-55-185 0 0 0 0 

TA-8-22 0 < 1.0 x w-9 1.6 x w-8 1.6 x w-8 

TA-8-23 0 u x w-8 4.7 x w-8 6.3 x 10-8 

DARIU 0 1.0 x w-8 4.9 x w-8 5.9 x w-8 

TA-18-23 0 0 0 0 

TA-18-168 0 0 0 0 

TA-54-38 0 0 0 0 
Container Storage 
Area 

Source: Calculated values 
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TABLE G.4.l.3-9.-Aircraft Crash Frequency per Year for Perforation Leading to Fire 

FREQUENCY (PER YEAR) 
BUILDING 

TAKEOFF LANDING NONAIRPORT TOTAL 

TA-3-29CMR 2.7 x w-8 2.0 x w-6 1.5 x w-6 3.5 x w-6 

TA-3-476 1.6 x w-9 1.1 x w-7 8.5 x w-8 2.0 x w-7 

TA-16-205 and TA-1-205A < 1.0 x w-9 6.3 x w-8 1.9 x w-7 2.6 x w-7 

WETF 

TA-16-411 Assembly Building < 1.0 x w-9 1.7 x w-8 5.o x w-8 6.7 x w-8 

TA-21-155 TSTA 1.0 x w-6 2.8 x w-6 3.5 x w-8 3.8 x w-6 

TA-21-209 TSFF 1.6 x w-6 3.7 x w-6 4.2 x w-8 5.3 x w-6 

TA-50-37 RAMROD 6.7 x w-9 1.4 x w-8 4.4 x w-8 6.5 x w-8 

TA-50-69 Container Storage 2.9 x w-7 4.5 x w-7 1.7 x w-7 9.0 x w-7 

Area 

TA-54 TWISP 8.9 x w-7 7.4 x w-7 2.6 x w-6 4.3 x w-6 

TA-55-4 Plutonium Facility < 1.0 x w-9 3.3 x w-9 8.o x w-6 8.4 x w-8 

TA-18-26 Hillside Vault < 1.0 x w-9 < 1.0 x w-9 < 1.0 x w-9 < 1.0 x w-9 

TA-18-32 Kiva #2 4.3 x w-9 3.2 x w-8 7.3 x w-8 1.1 x w-7 

TA-18-116 Kiva #3 < 1.0 x w-9 < 1.0 x w-9 1.6 x w-8 1.6 x w-8 

TA-55-185 TRU Staging 7.3 x w-8 6.0 x w-7 2.1 x w-7 8.9 x w-7 

TA-8-22 Radiography < 1.0 x w-9 < 1.0 x w-9 1.6 x w-8 5.5 x w-8 

TA-8-23 Radiography < 1.0 x w-9 1.5 x w-8 3.9 x w-8 5.9 x w-8 

TA-15DARHT < 1.0 x w-9 1.0 x w-8 4.9 x w-8 5.9 x w-8 

TA-18-23 Kiva #1 3.9 x 10-9 2.8 x w-8 6.7 x w-8 9.9 x w-8 

TA-18-168 SHEBA 7.7 x w-9 7.4 x w-8 u x w-7 2.2 x w-7 

TA-54-38 Container Storage 3.2 x w-9 3.1 x w-8 5.5 x w-8 8.9 x w-8 

Area 

Source: Calculated values 
Note: In the cases ofTA-8-22, TA-8-23, TA-15 DARHT, and TA-16-411, there is a conditional probability significantly 

less than one of MAR actually being present. 
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Discussion of Aircraft Crash and Release 
Frequencies 

The aircraft crash frequencies in 
Table G.4.1.3-5 provide an indication of the 
frequency with which personnel injuries or 
fatalities could occur as a result of an aircraft 
crash at the facilities listed in the table. Note 
that a crash is not necessarily equivalent to a 
release of hazardous material; however, the 
conditional probability of a release given a crash 
is dependent on the design and construction of 
the facility and the nature of the aircraft 
impacting the facility. 

Two types of release scenarios were considered: 
perforation leading to an explosion and 
perforation leading to a fire. The perforation
induced explosion results are presented in 
Table G.4.1.3-8. The results, particularly when 
the conditional probability of explosives being 
present is taken into account, indicate that 
perforation-induced explosion is a very minor 
contributor to risk. With the exception of the 
TA-3--476 facility, the other facilities 
potentially affected have perforation-induced 
explosion frequencies of less than 1 X 1 o-& per 
year. This frequency is so low compared with 
the seismic structural damage/collapse 
scenarios (which can result in a large source 
term) that perforation-induced explosion is not 
considered further. 

The perforation-induced fire results indicate 
that four facilities with hazardous materials 
have perforation-induced fire frequencies above 
1 X 1 o-6 per year. The frequency of perforation
induced fire aircraft crash events at these 
facilities was examined in comparison with the 
seismic structural damage/collapse scenarios in 
order to evaluate whether aircraft crash 
accidents needed to be evaluated in detail. 

It is important to recognize that the DOE aircraft 
crash standard (DOE 1996c) was intended for 
use as a safety analysis screening tool. For 
facilities that, after full analysis in accordance 
with the standard, still have aircraft crash 
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frequencies in excess of the evaluation 
guidelines in the standard (crash frequency of 
greater than 1 X 1 o-6 per year), it WaS intended 
that a more detailed analysis be performed in 
order to determine whether aircraft crash should 
be considered to be an evaluation basis accident 
for safety analysis purposes. For NEPA 
purposes, the results indicate that the TA-3-29 
(CMR), TA-21-155 (TSTA), TA-21-209 
(TSFF), and TA-54 TWISP facilities dominate 
the aircraft crash-induced release frequency. 
The releases from TSTA and TSFF due to 
aircraft crash represent bounding tritium release 
scenarios for LANL because they occur at a 
relatively high frequency (compared with other 
large tritium release accidents) and, because of 
the accompanying fire, the tritium released 
would be in oxide form (which is more 
radiologically hazardous than elemental tritium 
gas). 

Plutonium release from the CMR Building 
(RAD-16), plutonium release (from 1RU 
waste) at TA-54 TWISP (RAD-08), and tritium 
oxide release from TSTNTSFF (RAD-05) due 
to aircraft crash and fire were retained as risk
dominant accidents. 

Having the crash frequency estimates, a 
consequence analysis was performed for each 
accident. (An analysis also was conducted for 
an "incredible" aircraft crash at RAMROD 
(RAD-06). The consequence analyses are 
similar to the consequence analyses for other 
accident scenarios, except that release fractions 
specified in the DOE aircraft crash standard 
(DOE 1996c) are used, rather than release 
fractions from DOE Standard 3010-94 (DOE 
1994d). 

The remammg perforation-induced fire 
scenarios identified in Table G.4.1.3-9 are 
considered to be bounded in risk by seismic 
release scenarios that occur at a much higher 
frequency. (Seismic releases occur in the 
frequency range Of to 7.1 X 10-S to 2.9 X 10-3 per 
year; whereas, the remaining aircraft crash with 
perforation-induced fire releases occur in the 



frequenc1 range from to 1.3 x 10-IO to 
8.9 x 10- per year.) For an aircraft crash 
accident to dominate over a seismic release for 
the remaining facilities, the source term for the 
aircraft crash accident would have to be orders 
of magnitude greater than for the seismic 
structural damage/collapse. No such release 
potential was identified. 

G.4.2 Accident Source Term 
Assessment 

The "source term" is a description of the 
physical and chemical characteristics of the 
materials released inside the facility or to the 
environment. The source term parameters 
include not only the MAR and the amount and 
rate of release, but also parameters that 
determine the subsequent transport, dispersion, 
and effects. These include whether the material 
is gas or particulate, in elemental or oxide form 
(e.g., for tritium and plutonium), and whether 
the release occurs at ground level or at some 
elevation above the ground. The plume source 
height is determined by the intensity of the fire 
or explosion, or, if the release is from a stack, 
the stack parameters (e.g., stack height diameter 
and velocity, heat content, etc.). 

G.4.2.1 Chemical Accident Source 
Terms 

Chemical accident source terms are estimated in 
a straightforward manner for the SWEIS. The 
screening analysis identified toxic gases and 
liquids that could easily disperse in the event of 
an accident. The source terms are based on the 
MAR quantities appropriate to the accident 
initiator. For example, in the case of a building 
structural collapse due to an earthquake, the 
entire gaseous/liquid chemical contents of the 
building are assumed to be released. For a 
process-related accident, such as the failure of a 
valve on a 150-pound capacity cylinder of 
chlorine, the source term is the maximum 
contents of the cylinder (even though it is 

Accident Analysis 

recognized that the container may not be full 
when the valve failure occurs). 

Where there are physical constraints on the 
release, these are recognized in the modeling. 
The 150-pound chlorine cylinder release is a 
good illustration of this sort of constraint. The 
chlorine inventory in the cylinder is partially 
gaseous and partially liquid. When the valve 
fails, the gaseous chlorine depressurizes very 
quickly, releasing a jet ofliquid. However, this 
act results in a cooling of the cylinder below the 
boiling temperature of the liquid chlorine, 
halting the large release. As a result, not all 150 
pounds of chlorine are released quickly. 
Simulation predicts the release of 68 pounds in 
the first 4 5 seconds at a flow rate of 91.5 pounds 
per minute. The flow rate then decreases 
sharply (Gephart and Moses 1989). The 
remaining chlorine would be released slowly as 
the container heats up to ambient temperature. 
Such a slow release rate would not pose 
significant hazards downwind of the release 
point. This type of release can be modeled with 
ALOHA™. 

In some cases, conservative assumptions must 
be made in order to model the accident. A good 
example of this is the fire at TA-3-476, which 
results in chlorine release by melting fusible 
plugs in the chlorine cylinders (which melt at 
165°F [74°C] and release the chlorine at a pre
defined rate in order to prevent sudden rupture 
of the cylinder). There are potentially ten 
affected cylinders in this accident. In reality, 
not all ten would release at exactly the same 
time. Due to modeling limitations, however, it 
was necessary to assume a simultaneous release. 
This is a conservative and bounding 
representation of the accident, but is not 
necessarily the most realistic portrayal of the 
accident. Table G.4.2.1-1 provides a summary 
of source terms for the chemical accidents. 
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TABLE G.4.2.1-l.-Summary ofChemicalAccidentSource Term Calculations 

ACCIDENT SCENARIO AFFECTED FACILITY CHEMICAL SOURCE1ERM 
DESIGNATOR RELEASED INFORMATION 

CHEM-D1 TA-{)0-1109 chlorine 150 pounds 

CHEM-D2 TA-3-476 chlorine 1 ,500 pounds 

CHEM-D3 TA-3-476 chlorine 150 pounds 

CHEM-D4 TA-54-216 selenium hexafluoride 75 liters 

CHEM-D5 TA-54-216 sulfur dioxide 300 pounds 

CHEM-D6 TA-55-4 chlorine 150 pounds 

SITE-D1 TA -{)0-11 09 chlorine 300 pounds 

TA-D0-1110 chlorine 300 pounds 

TA-3-66 hydrogen cyanide 7.6liters 

TA-3-476 chlorine 150 pounds 

TA-9-21 phosgene 3 pounds 
TA-43-1 formaldehyde 30 liters 

SITE-D2 TA-D0-1109 chlorine 300 pounds 

TA-D0-1110 chlorine 300 pounds 

TA-3-66 hydrogen cyanide 7.6liters 

TA-3-476 chlorine 150 pounds 

TA-9-21 phosgene 3 pounds 

TA-43-1 formaldehyde 30 liters 

TA-55-4 chlorine 150 pounds 

TA-55-4 nitric acid 6,100 gallons 

TA-55-249 hydrochloric acid 5,200 gallons 

SITE-D3 TA-D0-11 09 chlorine 300 pounds 

TA-D0-1110 chlorine 300 pounds 

TA-3-66 hydrogen cyanide 7.6liters 

TA-3-476 chlorine 150 pounds 

TA-9-21 phosgene 3 pounds 

TA-43-1 formaldehyde 30 liters 

TA-55-4 chlorine 150 pounds 

TA-55-4 nitric acid 6,100 gallons 

TA-55-249 hydrochloric acid 5,200 gallons 

SITE-D4 TA-43-1 formaldehyde 30 liters 
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G.4.2.2 Radiological Accident 
Source Terms 

DOE has issued standard guidance on 
estimating source terms for nonreactor nuclear 
facility accidents as DOE Handbook 3010-94 
(DOE 1994d). (Note: aircraft crash source 
terms were not calculated using DOE Handbook 
3010-94. Rather, DOE Standard 3014-96 
specifies the source term methodology for 
aircraft crash accidents. Although DOE 
Standard 3014-96 cites DOE Handbook 3010-
94 as a basis for its values, there are differences, 
and DOE Standard 3014-96 was used for 
aircraft crash accidents.) 

DOE Handbook 3010-94 received extensive 
peer review within the DOE technical 
community and is the best available current 
information on the subject. Although the 
handbook presents both median and bounding 
values in many cases, this accident analysis 
employs the bounding values. (Accordingly, 
where SARs have used more realistic, less 
conservative source terms, the SARs have 
projected lesser consequences.) Although the 
availability of a median and bounding estimate 
might result in a temptation to generate a 
statistical distribution of values, the handbook 
specifically cautions against such an approach 
(DOE 1994d): 

Accident Analysis 

"The generation and suspension of particles is 
the result of the interaction of multiple 
physiochemical variables that have not been 
completely characterized as the majority of the 
experiments performed were designed in an 
attempt to reflect reasonably bounding 
conditions for specific industrial situations of 
concern. Accordingly, the data obtained are 
more accurately characterized as selected points 
from multiple distributions against multiple 
parameters than as different values from a 
common distribution. Even if this point is 
neglected, there are still practically intractable 
problems in attempting to generate statistical 
distributions. While the data are presumed to be 
bounding for the purpose intended, it is largely 
unknown whether the data values are 
truly 90th percentile, 99th percentile, 
99.9th percentile, etc. Further, in many cases it 
is considered likely that accident specific ARFs 
are actually distributed in a highly irregular 
manner (i.e., multi-modal or truncated 
distributions). Assuming a typical distribution 
(i.e., log-normal, Poisson) using standard 
deviations will produce seriously distorted 
values that may have little or nothing to do with 
reality." 

The handbook also cautions against over 
reliance on the values contained therein 
(DOE 1994d). Table G.4.2.2-1 provides the 
details of source terms for radiological 
accidents. 
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TABLE G.4.2.2-l.-Source Terms of Radiological Accidents at LANL 

ACCIDENT 
AFFECTED 

SCENARIO 
FACILITY 

MATERIAL RELEASED SOURCE 1ERM INFORMATION 
DESIGNATOR 

SITE--01 TA-3-29 Pu-239 96.9 g ofPu-239 initial; 9.4 g suspension 

TA-18-23 HEU 22.9 g ofHEU initial; 0.22 g suspension 

TA-21-155 triti urn oxide 200 g of tritium oxide 

TA-21-209 tritium oxide 200 g of tritium oxide 

TA-50-1 Pu-238, Pu-239, Am-241 5.8 X w-5 g ofPu-238, 0.27 g ofPu-239 & 0.005 g of Am-241 initial; 

1.3 X w-4 g Pu-238, 5.85 g Pu-239 & 0.11g of Am-241 suspension 

TA-50-37 Pu-239 1.0 Pu-239 PE-Ci initial; 0.96 Pu-239 PE-Ci suspension 

TA-54-38 Pu-239 0.339 Pu-239 PE-Ci initial; 0.033 Pu-239 PE-Ci suspension 

TWISP Pu-239 0.19 Pu-239 PE-Ci initial; 1.2 Pu-239 PE-Ci suspension 

SITE--02 TA-3-29 Pu-239 102.8 g ofPu-239 initial; 9.4 g suspension 

TA-16-205 tritium oxide 100 g of tritium oxide 

TA-18-23 HEU 22.9 g ofHEU initial; 0.22 g suspension 

TA-18-32 Pu-239, HEU 0.22 g Pu-239 

TA-18-116 Pu-239, HEU O.Q28 g Pu-239 

TA-18-168 HEU 0.85 g HEU initial; 18.4 g suspension 

TA-21-155 tritium oxide 200 g of tritium oxide 

TA-21-209 tritium oxide 200 g of tritium oxide 

TA-50-1 Pu-238, Pu-239, Am-241 5.8 x w-5 g ofPu-238, 0.27 g ofPu-239 & 0.005 g of Am-241 initial; 

1.3 x 10-4 g Pu-238, 5.85 g Pu-239 & 0.11 g of Am-241 suspension 

TA-50-37 Pu-239 1.0 Pu-239 PE-Ci initial; 0.96 Pu-239 PE-Ci suspension 

TA-50-69 Pu-239 0.39 Pu-239 PE-Ci initial; 0.037 Pu-239 PE-Ci suspension 

TA-54-38 Pu-239 0.339 Pu-239 PE-Ci initial; 0.033 Pu-239 PE-Ci suspension 

TWISP Pu-239 0.12 Pu-239 PE-Ci initial; 1.2 Pu-239 PE-Ci suspension 

TA-55-4 Pu-239, Pu-238, Pu-242, HEU 0.0174 g Pu-238, 5.31 g Pu-239, 0.201 g Pu-242 & 0.242 g HEU 

initial; 0.056 g Pu-238, 56.7 g Pu-239, 1.68 g Pu-242 & 0.025 g HEU 
suspension 
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TABLE G.4.2.2-1.-Source Terms of Radiological Accidents at LANL-Continued 

ACCIDENT 
AFFECTED 

SCENARIO 
FACILITY 

MATERIAL RELEASED SOURCE TERM INFORMATION 
DESIGNATOR 

SITE-03 TA-3-29 Pu-239 140.8 g Pu-239 initial; 13.1 g suspension 

TA-16-205 tritium oxide, tritium gas 172 g oftritium oxide, 1,188 gtritium gas 

TA-18-23 HEU 22.9 g ofHEU initial; 0.22 g suspension 

TA-18-32 Pu-239, HEU 0.22 g ofPu-239 

TA-18-116 Pu-239,HEU 0.028 g ofPu-239 

TA-18-168 HEU 0. 85 g HEU initial; 18.4 g suspension 

TA-21-155 tritium oxide 200 g of tritium oxide 

TA-21-209 tritium oxide 200 g of tritium oxide 

TA-50-1 Pu-238, Pu-239, Am-241 5.8x1o-5 g ofPu-238, 0.27 g ofPu-239 & 0.005 g of Am-241 initial; 

1.3x10-4 g Pu-238, 5.85 g Pu-239 & 0.11 g of Am-241 suspension 

TA-50-37 Pu-239 1.0 Pu-239 PE-Ci initial; 0.96 Pu-239 PE-Ci suspension 

TA-50-69 Pu-239 0.39 Pu-239 PE-Ci initial; 0.037 Pu-239 PE-Ci suspension 

TA-54-38 Pu-239 0.339 Pu-239 PE-Ci initial; 0.033 Pu-239 PE-Ci suspension 

TWISP Pu-239 0.25 Pu-239 PE-Ci initial; 2.4 Pu-239 PE-Ci suspension 

TA-55-4 Pu-239, Pu-238, Pu-242, HEU 2.04 g Pu-238, 69.2 g Pu-239, 0.062 g Pu-240, 3.36 g Pu-242 & 3.74 g 

HEU initial; 1.95 g Pu-238, 71.2 g Pu-239, 0.3 g Pu-240, 3.22 g 

Pu-242 & 3.6 g HEU suspension 

TA-55-185 Pu-239 0.006 Pu-239 PE-Ci initial; 0.06 Pu-239 PE-Ci suspension 

SITE-03, TA-3-29 Pu-239 788.5 g Pu-239 initial; 27.6 g suspension 
Surface Rupture TA-16-205 tritium oxide, tritium gas 172 g of tritium oxide, 1,188 g tritium gas 

TA-18-23 HEU 22.9 g ofHEU initial; 0.22 g suspension 

TA-18-32 Pu-239, HEU 0.22 g ofPu-239 

TA-18-116 Pu-239, HEU 0.028 g ofPu-239 

TA-18-168 HEU 0. 85 g HEU initial; 18.4 g suspension 

TA-21-155 tritium oxide 200 g of tritium oxide 

TA-21-209 tritium oxide 200 g of tritium oxide 

TA-50-1 Pu-238, Pu-239, Am-241 5.8x1o·5 g ofPu-238, 0.27 g ofPu-239 & 0.005 g of Am-241 initial; 

1.3x10-4 g Pu-238, 5.85 g Pu-239 & 0.11 g of Am-241 suspension 

TA-50-37 Pu-239 1.0 Pu-239 PE-Ci initial; 0.96 Pu-239 PE-Ci suspension 

TA-50-69 Pu-239 0.39 Pu-239 PE-Ci initial; 0.037 Pu-239 PE-Ci suspension 

I TA-54-38 Pu-239 0.339 Pu-239 PE-Ci initial; 0.033 Pu-239 PE-Ci suspension 

TWISP Pu-239 0.25 Pu-239 PE-Ci initial; 2.4 Pu-239 PE-Ci suspension 

TA-55-4 Pu-239, Pu-238, Pu-242, HEU 2.04 g Pu-238, 69.2 g Pu-239, 0.062 g Pu-240, 3.36 g Pu-242 & 3.74 g 

HEU initial; 1.95 g Pu-238, 71.2 g Pu-239, 0.3 g Pu-240, 3.22 g 

Pu-242 & 3.6 g HEU suspension 

TA-55-185 Pu-239 0.006 Pu-239 PE-Ci initial; 0.06 Pu-239 PE-Ci suspension 

SITE-04 TA-16-205 tritium gas 1,360 g tritium gas 

TA-21-155 tritium oxide 200 g tritium oxide 

TA-21-209 tritium oxide 100 g tritium oxide 

TA-54 Pu-239 0.16 Pu-239 PE-Ci initial release (elevated); 0.74 Pu-239 PE-Ci 
suspension release (ground level) 

RAD-01 TA-54-38 Pu-239 0.13 Pu-239 PE-Ci initial release (elevated); 0.60 Pu-239 PE-Ci 
suspension release (ground level) 

RAD-02 TA-3-29 Pu-239 504 g Pu-239 released in 60 seconds (explosion), 6 g Pu-239 released 
in 2 hours (fire), 0.48 g Pu-239 suspension release (ground level) 
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TABLE G.4.2.2-1.-Source Terms of Radiological Accidents at LANL-Continued 

ACCIDENT 
AFFECTED 

SCENARIO MATERIAL RELEASED SOURCE 1ERM INFORMATION 
DESIGNATOR 

FACILITY 

RAD--03 TA-18-116 HEU, Fission Products 7,194 g HEU and fission products initial release (ground level); 56.1 g 
HEU suspension release (ground level) 

RAD--04 DARHT Pu Elevated release of Pu 

RAD--05 TA-21-155 and/ tritium oxide 200 g tritium oxide, elevated release (ftre ), no suspension release 
or TA-21-209 

RAD--06 TA-50-37 Pu-239 0.63 Pu-29 PE-Ci released in 30 minutes (elevated release); 2.8 
Pu-239 PE-Ci suspension release (ground level) 

RAD--07 TA-50--69 Pu-239 0.28 Pu-239 PE-Ci released in 2.4 minutes (elevated); 0.52 Pu-239 
Container Storage PE-Ci suspension release (ground level) 

Area 

RAD--08 TWISP Pu-239 0.16 Pu-239 PE-Ci initial release (elevated); 0.74 Pu-239 PE-Ci 
suspension release (ground level) 

RAD--09 TWISP Pu-239 High activity container, 0.066 Pu-239 PE-Ci initial release (ground 
level; 0.63 Pu-239 PE-Ci suspension release (ground level); Average 
activity container, 0.0012 Pu-239 PE-Ci initial release, 0.012 Pu-239 
PE-Ci suspension release 

RAD-10 TA-55-4 Weapons-Grade Pu 2. 7 g weapons-grade Pu initial release (stack); 4.3 g weapons-grade 
Pu suspension release (ground level) 

RAD-11 DARHT Pu Ground-level release ofPu 

RAD-12 TA-16-411 Pu Elevated release of plutonium 

RAD-13 TA-18-116 Weapons-Grade Pu, 6 g weapons-grade Pu initial release, plus ftssion products (ground 
Fission Products level); 0.6 g weapons-grade Pu suspension release (ground level) 

RAD-14 TA-55-4 Weapons-Grade Pu 2.5 g weapons-grade Pu initial release (stack); 0.0983 g weapons-
grade Pu suspension release (ground level) 

RAD-15 TA-3-29 Weapons-Grade Pu 6.6 g weapons-grade Pu initial release; 4.34 g weapons-grade Pu 
suspension release (Expanded Operations Alternative only) 

RAD-16 TA-3-29 Pu-239 0.69 g Pu-239 initial release (elevated); 0.21 g Pu-239 suspension 
release (ground level) 

Note: As plutoniwn-239 (Pu-239) ages, there is an ingrowth of the daughter americium-241 (Arn-241) that affects the gamma radiation levels. However, an analysis 
shows that health effects from the combined uptake are quite independent of the aging. Therefore, the MAR does not distinguish as to age of the material released. 
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G.S ACCIDENT CONSEQUENCE 

ASSESSMENT 

This section provides the detailed description 
and analysis results for each of the accident 
scenarios for which impact quantification is 
performed. Table G.S-1 provides a summary of 
the consequences to the public from risk
significant accidents at LANL. The annual 
frequency at which these consequences occur 
(that is, their probability of occurrence in any 
year), can be put into a common perspective by 
reference to Table G.1-2. When the term 
"societal risk" is encountered, recall that the 
product of consequence and probability is called 
societal risk in the SWEIS. It permits the ready 
comparison of accidents and alternatives 
without the burden of the details found in this 
section. 

G.S.l Note on Worker 
Consequences 

Table G.5.1-1 provides a similar summary for 
consequences to workers in the facilities at 
which the accidents originate. The 
consequences are characterized rather than 
quantified. In most cases, it is possible to 
estimate the number or range in number of 
people that may be present as determined from 
expenence, the stze of the task, or 
administrative limits. However, it is not 
generally possible to quantify the number of 
injuries and fatalities this close to the source 
because: (1) the details of the contaminant 
distribution, fires, projectiles, and explosive 
forces close to the accident point are not known 
and are not predictable; (2) the numbers and 
locations of workers change frequently; and 
(3) worker response, which has a large effect in 
increasing or decreasing consequences, is not 
predictable. 

Accident Analysis 

G.5.2 Note on Soil Contamination 

There is also soil contamination that results 
from deposition of plumes from radiological 
releases. When provided by the model, the 
predicted mean soil contamination levels are 
given in tables at the end of the descriptions of 
those radiological accidents that release more 
than a small amount of uranium or plutonium. 
(There is negligible deposition of tritium on 
soil.) The deposited material may subsequently 
become airborne by wind or other disturbances. 
The resulting potential for exposures through 
inhalation is small compared to the initial 
plume; nevertheless, the dose from such is 
calculated in the modeling and is included in the 
exposures in Table G.S-1. 

Over the long term, the soil contamination has 
potential for further exposure through inhalation 
of air and ingestion of food products. The 
federal government, under the Federal 
Radiological Emergency Response Plan 
(61 Federal Register [FR] 20944), responds to a 
radiological emergency and provides resources 
to assist in the evaluation and mitigation of 
potential long-term exposure pathways to 
humans. Specifically, EPA will assume 
responsibility from DOE for long-term 
monitoring and remediation, assist in the 
preparation of area restoration plans, and 
recommend cleanup criteria. The U.S. 
Department of Agriculture (USDA) will inspect 
meat and meat products, poultry and poultry 
products, and egg products to ensure they are 
safe for human consumption. In addition, the 
USDA in conjunction with the U.S. Department 
of Health and Human Services (HHS) will assist 
in monitoring the production, processing, 
storage, and distribution of food through the 
wholesale level to eliminate or reduce 
contamination to a safe level. HHS will assist 
with the assessment, preservation, and 
protection of human health, and will assist state 
and local governments in making evacuation 
and relocation decisions. 
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TABLE G.S--1.-Summary of Consequences from Risk-Significant Accidents at LANL a 

SCENARIO DESCRIPTION 
BASELINE BASELINE CONSEQUENCE EFFECT OF 

LIKELIHOODb MEASURESC ALTERNATIVESd 

SITE--01 Moderate earthquake. Approximately Mean population dose approximately NOA-baseline. 
on the Pajarito Fault or a 2.9 X 10"3 per year 27,726 person-rem, resulting in 

No difference among 
large earthquake in the (i.e., one such approximately 16 excess LCFs; MEl 

alternatives; the MAR 
Rio Grande Rift zone, event in dose 20 rem; several tens of people 

and accident conditions 
resulting in structural approximately exposed at or above ERPG-2 or are unaffected by the 
damage and/or severe 350 years). ERPG-3 levels at distances to a 

alternatives. 
internal damage to substantial fraction of 1 mile from 
comparatively low- multiple sources. 
capacity facilities. 

SlTE--02 Large earthquake on the Approximately Mean population dose approximately NOA-baseline. 
Pajarito Fault, resulting 4.4 x 10-4 per year 41,340 person-rem, resulting in 

No difference among 
in structural damage (i.e., one such approximately 24 excess LCFs; 

alternatives: the MAR 
and/or severe internal event in MEl dose 34 rem; appro xi mate! y 

and accident conditions 
damage to low- and approximately 100 people exposed above ERPG-2 

are unaffected by the 
moderate-capacity 2,300 years). or ERPG-3 levels to a distance of alternatives. 

facilities. about 1 mile from multiple sources. 

SlTE--03 Very large earthquake Approximately Mean population dose approximately NOA-baseline. 
on the Pajarito Fault and 7.I X 10"5 per year 210,758 person-rem, resulting in 

No difference among 
perhaps the Embudo (i.e., one such approximately 134 excess LCFs; 

alternatives; the MAR 
Fault, resulting in event in MEl dose 247 rem; approximately 

and accident conditions 
structural damage to approximately IOO people exposed above ERPG-2 

are unaffected by the 
essentially all facilities. I4,000 years). or ERPG-3 levels to a distance of 

alternatives. 
about I mile from the sources. 

SITE--03, Very large earthquake Approximately Mean population dose approximately NOA-baseline. 
Surface on the Pajarito Fault, 1 to 3 X 10"5 per 344,58I person-rem, resulting in 

No difference among 
Rupture resulting in structural year (i.e., one such approximately 233 excess LCFs; 

alternatives; the MAR 
damage to essentially all event in 95,000 to MEl dose < 380 rem; approximately 

and accident conditions 
facilities with surface 32,000 years). I 00 people exposed above ERPG-2 

are unaffected by the 
rupture possible on or ERPG-3 levels to a distance of 

alternatives. 
subsidiary faults. about I mile from multiple sources. 

SlTE--04 Site-wide wildfire Approximately 0.1 Mean population dose approximately NOA-baseline. 
consuming combustible per year 675 person-rem, resulting in 

No difference among 
structures and (i.e., one every 10 approximately 0.34 excess LCFs; 

alternatives; the MAR 
vegetation. years). MEl dose < 25 rem; potential for and accident conditions 

limited exposure to chemicals. 
are unaffected by the 

alternatives. 

CHEM--OI Large leak chlorine Approximately For the risk-dominant large leak NOA-baseline. 
release (69 to 75 !b) I.2 X I 0"3 per year scenario, an average of 

EXP-approximately 5% 
from potable water (i.e., one such approximately 43 people exposed 

more likely. 
treatment station due to event in above ERPG-2 levels, and 

human error during approximately approximately 12 people exposed RED-approximately 5% 
cylinder changeout or 800 years). above ERPG-3 levels to distances of less likely. 
maintenance, or due to up to a few tenths of I mile. GRN-same as baseline; 

random hardware no change in severity. 
failures. 

G-76 



Accident Analysis 

TABLE G.S-1.-Summary of Consequences from Risk-Significant Accidents at LANL "-Continued 

SCENARIO DESCRIPTION 
BASELINE BASELINE CONSEQUENCE EFFECT OF 

LIKELIHOODb MEASURESC ALTERNATIVESd 

CHEM---02 Multiple cylinder Approximately Average of292 people within LANL NOA-baseline. 
release (1,500 lb) from 1.3 x 10-4 per year (ranging from none to 1,000 

EXP-approximately 
toxic release gas storage (i.e., one in depending upon wind direction) 14% more likely. 
shed at Gas Plant due to approximately exposed at or above ERPG-2 or 

fire or aircraft crash. 8,000 years). ERPG-3 levels; town protected by RED-approximately 5% 
canyon from highest concentrations. less likely. 

GRN-same as baseline; 
no change in severity. 

CHEM---03 Chlorine release (68 to Approximately An average of approximately 263 NOA-baseline. 
75lb) from toxic gas 1.2 X 10-4 per year people exposed above ERPG-2 

No difference among 
storage shed at Gas (i.e., one in levels or 239 above ERPG-3 levels alternatives; the MAR 
Plant due to random approximately at distances to a fraction of 1 mile, 

and accident conditions 
failure or human errors 8,000 years). all within LANL; town protected by 

are unaffected by the 
during cylinder canyon from highest concentrations. 

alternatives. 
handling. 

CHEM--04 Bounding single Approximately Average number of off-site people NOA-baseline. 
container release of 4.1 X 10-3 per year exposed above ERPG-2 level is 

No change in likelihood 
toxic gas (selenium (i.e., one in zero; toxic effects generally limited 

or severity among the 
hexafluoride) from approximately 250 to the source's technical area 

alternatives. 
waste cylinder storage. years). (TA-54). 

CHEM---05 Bounding multiple Approximately Under conservative daytime NOA-baseline. 
cylinder release oftoxic 5.1 x 10-4 per year conditions, no one outside the source 

No change in likelihood 
gas (sulfur dioxide) (i.e., one event in area (TA-54) would see levels above 

or severity among the 
from waste cylinder approximately ERPG-2. Under least favorable 

alternatives. 
storage. 2,000 years). conditions, 13 people could be 

exposed above ERPG-3 levels and 
59 above ERPG-2 levels. 

CHEM---06 Chlorine gas release Approximately Average number of people exposed NOA-baseline. 
outside Plutonium 6.3 X 10-2 per year at or above ERPG-2 doses is 

No change in likelihood 
Facility. (i.e., one event in approximately 102, and above or severity among the 

approximately ERPG-3, approximately 7 at ranges 
alternatives. 

16 years). to a fraction of 1 mile. 

RAD---01e Plutonium release from Approximately Mean population dose approximately NOA-baseline. 
RANT Facility 1.6 X J0-3 per year 72 person-rem, resulting in 

No change in likelihood 
transuranic waste (i.e., one event in approximately 0.04 excess LCF; 

or severity among the 
container storage area approximately MEl dose at nearest public access 

alternatives. 
fire. 600 years). (on Pajarito Road) approximately 46 

rem; at most exposed residence 
approximately 4 rem. 

RAD---02 Plutonium release from Negligible Mean population dose approximately NOA-baseline. 
the CMR Building due likelihood,< 10-6 120,000 person-rem, resulting in 

No change in likelihood 
to natural gas pipe-line per year or> approximately 57 excess LCF s; MEI 

or severity among the 
break, gas ingestion into 1,000,000 years dose at nearest public access 
facility, and subsequent between (Diamond Road) approximately 

alternatives. 

explosion and fire. occurrences. 4000 rem; at nearest residence 
approximately 170 rem. 
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TABLE G.5-l.-Summary of Consequences from Risk-Significant Accidents at LANL a -Continued 

SCENARIO DESCRIPTION 
BASELINE BASELINE CONSEQUENCE EFFECI'OF 

LIKELIHOODb MEASURESC ALTERNATIVESd 

RAD4l3 Highly enriched Approximately Mean population dose approximately NOA-baseline. 
uranium release from 3.4x 10-6peryear 110 person-rem, resulting in EXP-approximately 

power excursion (i.e., one event in approximately 0.06 excess LCF; 25% more likely. 
accident with Godiva- 300,000 years). MEl dose at nearest public access 
IV outside Kiva #3. (Pajarito Road) approximately RED and GRN-no 

150 rem; at nearest habitation change in likelihood. 

approximately 0.5 rem. No change in severity 
among the alternatives. 

RAD4l4f Inadvertent detonation Negligible Mean population dose approximately NOA-baseline. 
of plutonium-containing likelihood,< 10-6 9,000 person-rem, resulting in 

No change in likelihood 
assembly at DARHT per year or> approximately 5 excess LCFs; MEl ' 

or severity among the 
firing point. 1,000,000 years dose for nearest public access (State 

alternatives. 
between Route 4) approximately 76 rem. 

occurrences. 

RAD4l5 Tritium oxide release 5.3 x 10-6 per year Mean population dose approximately NOA-baseline. 
due to aircraft crash at (i.e., one accident 24 person-rem; 0.012 excess LCF or 

The same for all 
TSFF. in 190,000 years). negligible chance of excess LCF. alternatives, except with 

MEl approximately 0.01 rem.g 
RED, the tritium 

available for release is 
reduced by 25% in one 
but not both buildings. 

RAD4l6 Plutonium release due to Negligible Mean population dose approximately NOA-baseline. 
aircraft crash at likelihood,< 10-6 7,900 person-rem, resulting in 

No change among 
RAMROD. per year or> approximately 4 excess LCFs. 

alternatives. 
1,000,000 years 

between 
occurrences. 

RAD--07 Plutonium release from 1.5 x 10-4 per year Mean population dose approximately NOA-baseline. 
WCRRF transuranic (i.e., one in 1,300 person-rem, resulting in 

EXP-likelihood doubles 
waste container storage 7,000 years). approximately 0.7 excess LCF; MEl 

due to higher waste 
area fire. dose at closest public access 

throughput. 
(Pajarito Road) approximately 
74 rem; at closest habitation RED-likelihood reduced 

approximately 4 rem. by 25%. 

GRN-same as baseline; 
no change in severity. 

RAD--08 Plutonium release from 4.3 x 10-6 per year Mean population dose approximately NOA-baseline. 
TWISP transuranic (i.e., one event in 400 person-rem, resulting in 

No effect of alternatives 
waste storage domes approximately approximately 0.2 excess LCF; MEl on crash likelihood or 

due to aircraft crash and 200,000 years). dose at nearest public access 
maximum waste loading 

fire. (Pajarito Road and nearest border 
assumed in the analysis. 

with White Rock) 22 rem. 
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TABLE G.S-1.-Summary of Consequences from Risk-Significant Accidents at LANL 0 -Continued 

SCENARIO DESCRIPTION 
BASELINE BASELINE CONSEQUENCE EFFECT OF 

LIKELIHOODb MEASURESC ALTERNATIVESd 

RAD--09 PI utoni urn release due to 4.1 X 10-3 per year Mean population dose (high-activity NOA-baseline. 
transuranic waste drum (i.e., one in drum) approximately 230 person- Number of drum 
failure or puncture (for approximately rem, 0.12 excess LCF. Mean operations, and thus 
high and typical activity 250 years for high- population dose (typical-activity 

likelihood, up 20"/o for 
in drum). activity drum); drum) approximately 4.3 person- EXP; down 5% for RED. 

0.4 per year (i.e., rem, with 0.0022 excess LCF or 
1 in 2.5 years for negligible risk. MEI dose of GRN-same as baseline. 
typical-activity 0.41 rem. 

drum). 

RAD-10 Plutonium release from < 1 o-6 per year; For the incredible accident, mean NOA-baseline. 
degraded storage negligible population dose approximately Alternatives do not alter 

container at plutonium likelihood of 560 person-rem, with 0.28 excess the likelihood or severity 
facility. external release LCF. MEI dose of approximately 44 ofthese accidents 

(i.e., < 10-6 per rem at Pajarito Road boundary. associated with the 
year). 

repackaging of stored 
plutonium. 

RAD-11f Container breach after Negligible Mean population dose NOA-baseline. 
detonation of likelihood,< w-6 approximately 210 person-rem, Alternatives do not alter 

plutonium-containing per year or> resulting in< 1 excess LCF; MEI 
the likelihood or severity 

assembly at DARHT 1,000,000 years dose (maximum dose point on State 
of such accidents. 

firing point. between Route 4) approximately 14 rem. 
occurrences. 

RAD-12f Explosively driven 1.5 X 10-6 per year Mean population dose approximately NOA-baseline. 
dispersal of plutonium or about 1 in 35,800 person-rem; 18 excessLCFs. 

Alternatives do not alter 
at TA-16-411. 670,000 years. MEI (maximum dose at closest site the likelihood or severity 

boundary) 138 rem. of such accidents. 

RAD-13 Plutonium release from 1.6 x 10-5 per year Mean population dose approximately NOA-baseline. 
flux trap irradiation (i.e., one event in 160 person-rem, resulting in 0.08 Alternatives do not alter 

experiment at TA-18. 62,000 years). excess LCF; MEI dose at closest 
the likelihood or severity 

public access (Pajarito Road) is of such accidents. 
approximately 120 rem; at closest 

habitation is approximately 
0.12 rem. 

RAD-14 Plutonium release from < 1 o-6 per year Mean population dose approximately NOA-baseline. 
ion exchange column (i.e.,< 1 in one 130 person-rem (i.e., 0.063 excess 

Alternatives have no 
thermal excursion at million years). LCF); MEI dose 0.45 rem atPajarito 

effect on likelihood or 
Plutonium Facility. Road and 0.32 rem at closest severity of such 

habitation. 
accidents. 
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TABLE G.S-1.-Summary of Consequences from Risk-Significant Accidents at LANL 0 -Continued 

SCENARIO DESCRIPTION 
BASELINE BASELINE CONSEQUENCE EFFECT OF 

LIKELIHOODb MEASURESC ALTERNATIVESd 

RAD-15 Plutonium release from NOA-baseline. 
the ARIES process: EXP-

(1) Hydride-dehydride (1) 3.6 X 10-5 per ( 1) Mean population dose 4.5 (1) Increases the severity 

glove box fire. year person-rem; approximately 0.0023 of the accident by 
excess LCFs; MEl at closest public approximately 4 times 

access: approximately 4.1 rem. that of the NOA. 

(2) Plutonium release (2) 3.2 x w-5 (i.e., (2) Mean population dose (2) Increases the severity 

from wing fire. 1 in about 30,000 approximately 1,700 person-rem; of the accident by 

years for both approximately 0.85 excess LCFs, approximately 100% over ' 

accident MEl at closest public access: theNOA. 

scenarios). approximately 91 rem. 

RED and GRN-remain 
the same as the NOA. 

Frequencies remain the 
same across alternatives. 

RAD-16g Plutonium release due to Approximately Mean population dose: NOA-baseline. 
aircraft crash at the 3.5 x 10-6 per year approximately 56 person-rem; 0.03 

Alternatives do not alter 
CMR Building. (i.e., one event in excess LCFs expected; MEl dose at 

the likelihood or severity 
approximately closest public access approximately 

of such accidents. 
300,000 years). 3 rem; at nearest habitation 

approximately 0.03 rem. 

WORK.-01 Inadvertent detonation w-3 to w-2 per 1 to 10 fatalities or injuries. NOA-baseline. 
of high explosives. year (i.e., one in 

EXP-50% increase in 
approximately 100 

likelihood. 
to 1,000 years). 

RED-20% reduction in 
likelihood. 

GRN-40% reduction in 
likelihood. 

WORK.-02 Biohazard w-2 to w-1 per One casualty. NOA-baseline. 
contamination of a year (i.e., one in 

No differences among 
single worker. approximately 10 

alternatives apart from the 
to 100 years). 

addition of one more 
pathogen in EXP. 

WORK.-03 Inadvertent criticality < w-5 per year Substantial doses to those few NOA-baseline. 
event at the CMR (i.e., one in more workers in the immediate vicinity, 

Alternatives have little 
Building, Critical than 100,000 with possible fatalities from acute 

effect on likelihood and 
Experiments Facility, or years). exposures. 

none on severity of such 
Plutonium Facility. 

accidents. 

WORK.-04 Inadvertent exposure of w-2 to w-1 per Typically one, rarely several, NOA-baseline. 
workers to year (i.e., one in casualties. 

Alternatives have little 
electromagnetic approximately 10 

effect on likelihood and 
radiation. to 100 years). 

none on severity of such 
accidents. 
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TABLE G.S--1.-Summary of Consequences from Risk-Significant Accidents at LANL 0 -Continued 

SCENARIO DESCRIPTION 
BASELINE BASELINE CONSEQUENCE EFFECT OF 

LIKELIHOODb MEASURESc ALTERNATIVESd 

WORK-OS Plutonium release from 0.23 per year (i.e., Significant but nonlethal doses to NOA-baseline. 
degraded storage onem one to two operators. 

Alternative have little 
container at Plutonium approximately effect on likelihood and 

Facility 5 years). 
none on severity of such 

accidents. 

a See the individual narratives for each accident in section G.S for additional information. 
b Accident likelihood estimates are conservative, given the information available. However, for the particularly unlikely accidents, 

it is possible that there are causal mechanisms that were missed; therefore, the possibility of a more probable scenario cannot be 
rigorously ruled out. The frequency per year is more correctly described as the probability of occurrence in any 12-month period. 
See detailed explanation under Meaning ofRisk and Frequency in section G.l. 

c Conservative assumptions have been employed in estimating the quantity and form of the hazardous materials available for 
release. Accident consequences are generally conservative (pessimistic) but do not bound the effects of accidents occurring under 
unusually unfavorable weather conditions. The results quoted for radiological accidents are weather-averaged. MEis for each 
location are hypothetical individuals who do not leave and do not take protective actions to avoid exposure. Excess LCFs are 
cancers resulting from, and that develop well after, exposure to ionizing radiation. The excess LCF is the product of the dose and 
the risk factor of 5 x 10-4 excess LCF/person-rem. This is discussed in the primer on the effects of radiation in section D.l of 
appendix D, Human Health. 

d Explanations ofthe alternatives: No Action (NOA), Expanded Operations (EXP), Reduced Operations (RED), and Greener 
(GRN) appear in the introduction to this appendix and in chapter 3. The baseline risk is the risk from current operations, plus 
planned activities. Together, these constitute the NOA. There is frequently no difference among the alternatives in accident 
frequency and public consequence. The inventories used in the analyses are typically those of bounding permitted or 
administrative limits, rather than realistic values that would be more likely to change among the alternatives. The accident 
frequencies depend upon the accident initiators, many of which are independent of the operations and of inventory, and therefore, 
do not change among alternatives. Frequencies that depend upon operations, such as the number of drums being processed, do not 
necessarily translate into change in frequency of an environmental release, but may affect the frequency of worker accidents. 

e As with other plutonium doses, these 4,000 rem are the total dose that accumulates over a 50-year lifetime as a result of the initial 
intake. 

f These accidents are taken from the DARHT EIS (DOE 1995a) and utilize different modeling from the others shown in this table; 
therefore, the results may not be strictly comparable. For example, the integrated exposures for these accidents do not include 
exposures to on-site workers. The DARHT EIS treated the on-site workers as noninvolved workers. The doses were given as an 
individual dose and not included in the integrated population numbers. For this reason, integrated population doses in this EIS are 
higher than those in the DARHT EIS; however, both EISs assessed the consequences to noninvol ved workers. See text under each 
accident for elaboration. 

g This is at 360-meter distance. The closest public access would likely be involved in the crash. 
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SCENARIO 

SITE--01 

SITE--02 

SITE--03 

SITE-D4 

CHEM--01 

G-82 

TABLE G.S.l-1.---Summary of Consequences to Workers at 
Accident Origination Facilities 

DESCRIPTION FACILITY WORKER CONSEQUENCES 

Moderate earthquake on the Pajarito Workers in buildings that are structurally damaged or that 
Fault or a large earthquake in the Rio suffer partial or total collapse (unusual, but possible) could 

Grande Rift zone, resulting in be injured or killed. Worldwide experience with very severe 
structural damage and/or severe earthquakes indicates that a priori predictions of the numbers 

internal damage to comparatively of injuries and fatalities are not possible. The experience 
low-capacity facilities. clearly indicates that large numbers of fatalities (i.e., many 

hundreds to thousands of deaths) are not commonly 
experienced except under special conditions. These special 
conditions include severe earthquakes with large numbers of 

people in severely substandard structures that suffer 
complete collapse. Modern structures do not often 

experience such failures, even in very severe earthquakes. 
Other circumstances under which large numbers of fatalities 

can occur include seismically induced, widespread fires. 
Other impacts to workers can include delayed emergency 

response (including medical assistance) and indirect effects 
from releases of hazardous materials (both inside facilities 

and to the environment). 

Large earthquake on the Pajarito See SITE--0 1. 
Fault, resulting in structural damage 

and/or severe internal damage to 
comparatively moderate-capacity 

facilities. 

Very large earthquake on the Pajarito See SITE--0 1. 
Fault and perhaps the Embudo Fault, 

resulting in structural damage to 
essentially all facilities. 

Site-wide wildfire consuming All threatened workers would be evacuated prior to arrival of 
combustible structures and the fire front. Aircraft crashes have occurred while dropping 

vegetation. slurry on wildfires. Firefighters are at risk if they enter an 
area without an alternate escape route, and there have been 

historical fatalities from such events. However, because life 
safety is given first priority over protection of property at 
LANL, it is not likely that there will be worker fatalities. 

Some firefighters and other emergency personnel are likely 
to have significant but transient effects from smoke 

inhalation. 

Chlorine release (up to 150 pounds) For the cylinder rupture event, it is unlikely that workers will 
from potable water treatment station be present because due to the nature of the event, it is 
due to human error during cylinder assumed to occur at random rather than as a result of worker 

changeout or maintenance, or due to activity. Even with very prompt response by workers inside 
random hardware failures. the building when the release occurs, severe injury or fatality 

is possible with large chlorine leak rates. The number of 
injuries and fatalities depends on the exact number and 

location of workers at the facility at the time of the event. 
For small leak rates, the likelihood of injury or death is low 

due to the self-annunciating nature of the event. 



SCENARIO 

CHEM-02 

CHEM-03 

CHEM-04 

CHEM-OS 

CHEM-06 

RAD-01 

RAD-02 
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TABLE G.S.l-1.-Summary of Consequences to Workers at 
Accident Origination Facilities-Continued 

DESCRIPTION FACILITY WORKER CONSEQUENCES 

Multiple-cylinder release Workers present at the Gas Plant (TA-3-170 and environs) 
(1,500 pounds) from toxic gas can be injured or killed, depending upon wind direction and 

storage shed at Gas Plant due to fire wind speed. However, the chlorine gas and fire causing the 
or aircraft crash. release will be readily visible, and escape from the plume, 

even on foot, is likely. Workers attempting to fight the fire 
without personal protective equipment can be overcome by 

chlorine gas. 

Chlorine release (150 pounds) from Gas Plant workers who are directly involved in handling the 
toxic gas storage shed at Gas Plant cylinders of chlorine can be exposed to ERPG-2 or ERPG-3 
due to random cylinder failure or concentrations from the human error contributor to this 

multiple human errors during event. In the case of random failures, it is unlikely that 
cylinder handling. workers will be in the immediate vicinity of the cylinder. 

Gas Plant workers can be exposed to high concentrations of 
chlorine if located outdoors; but these employees will be able 

to evacuate the area rapidly, which would tend to reduce 
exposure consequences. 

Bounding single-cylinder release of There are typically four or five employees in the area during 
toxic gas (selenium hexafluoride) normal work hours. Injuries or fatalities can occur due to 

from waste cylinder storage. exposures as well as missiles from cylinder rupture. Workers 
are trained to leave the area in the event of a gas release. 
Consequences will depend on wind speed and direction. 

Bounding multiple-cylinder release See CHEM-04. 
of toxic gas (sulfur dioxide) from 

waste cylinder storage. 

Chlorine release outside Plutonium Air intakes at TA-55-4 are on the west end of the building, 
Facility. about 18 feet (5 meters) above the ground, and the chlorine 

release location is on the north side of the building at ground 
level. In addition, there is an isolation valve in the intake 
ductwork. Thus, it is unlikely that chlorine will be drawn 

into the building. Personnel located outdoors can be exposed 
to ERPG-2 and ERPG-3 concentrations of chlorine; but 
these employees will be able to evacuate the area rapidly, 

which would tend to reduce exposure consequences. 

Plutonium release from RANT There are about a dozen employees at the facility during day 
Facility transuranic waste container shift who can be at risk of plutonium inhalation as a result of 

storage area fire. this fire. However, the employees would be expected to take 
shelter or evacuate the area, which would reduce exposures. 

No lethal exposures would be expected. 

Plutonium release from the CMR Workers in the wing affected by the explosion can be 
Building due to natural gas pipeline severely injured or killed due to the dynamics of the 
break, gas ingestion into facility, and explosion and the subsequent fire. Workers not directly 

subsequent explosion and fire. affected by the explosion can inhale airborne plutonium that 
results from the explosion and subsequent fire. 

Contaminated air can be drawn into the building and 
dispersed to otherwise unaffected wings of the building. 
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RAD-03 

RAD-04 

RAD-OS 

RAD-06 

RAD-07 

RAD-08 
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TABLE G.5.l-l.-Summary of Consequences to Workers at 
Accident Origination Facilities-Continued 

DESCRIPTION FACILITY WORKER CONSEQUENCES 

Highly enriched uranium release Personnel will not be located outdoors during an experiment 
from power excursion accident with leading to this accident. The TA-18 control building 

Godiva-IV outside Kiva #3. provides 400/o attenuation of gamma radiation; ventilation 
systems will be secured in the event of an accident, 

minimizing the air exchange rate with the outdoors. No 
acute fatalities are expected for this accident. 

Inadvertent detonation of plutonium- Up to 15 fatalities can occur among workers directly affected 
containing assembly at DARHT by blast effects. Other workers farther away can be injured 

firing point. and/or exposed to airborne radioactivity (the latter depends 
on wind speed and direction and the location of the workers). 

Workers not directly affected by the blast could receive 
nonlethal exposures of up to 160 rem at 1 ,300 feet 

(400 meters) and up to 90 rem at 2,430 feet (750 meters). 

Tritium oxide release due to aircraft An aircraft crash into the building can result in severe 
crash at TSFF or TSTA. injuries or deaths to nearly all the occupants of the building. 

Nearby workers not within the facility can also be injured or 
killed as a result of the crash dynamics, explosion, fire, 

missiles, etc. Workers not directly affected by the aircraft 
crash can be exposed to tritium oxide, but the release plume 
will be elevated and may skip over the immediate crash site 

before returning to the ground at some distance. 

Plutonium release due to aircraft An aircraft crash into the building can result in severe 
crash at RAMROD. injuries or deaths to nearly all the occupants of the building. 

Nearby workers not within the facility can also be injured or 
killed as a result of the crash dynamics, explosion, fire, 

missiles, etc. Workers not directly affected by the aircraft 
crash could be exposed to plutonium, but the release plume 
will be elevated and may skip over the immediate crash site 
before returning to the ground at some distance. (Note that 

this scenario was found, after detailed analysis, to screen on a 
frequency less than I X w-7 per year.) 

Plutonium release from WCRRF There are typically five WCRRF workers present during 
transuranic waste container storage normal operations. The postulated accident will not result in 

area fire. an immediate release, providing time for implementation of 
evacuation or other protective measures. No fatal exposures 

are expected. 

Plutonium release from TWISP A small number of workers may be present during normal 
transuranic waste storage domes due operations and can be directly affected by crash dynamics, 

to aircraft crash and fire. explosion, fire, missiles, etc. Worlcers not directly affected 
by the aircraft crash can be exposed to plutonium, but the 

release plume will be elevated and may skip over the 
immediate crash site before returning to the ground at some 

distance. 
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RAD-09 

RAD-10 

RAD-11 

RAD-12 

RAD-13 

RAD-14 

RAD-15 

RAD-16 

WORK-01 
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TABLE G.S.l-1.-Summary of Consequences to Workers a1 
Accident Origination Facilities-Continued 

DESCRIPTION FACILITY WORKER CONSEQUENCES 

Plutonium release due to transuranic The accident results in an immediate dispersal of plutonium 
waste drum failure or puncture. to the area where the work is being performed. The dose to 

the worker will be dependent on ambient conditions and the 
speed with which protective actions can be taken (e. g., 
evacuation). No acute fatalities are expected for this 

accident. 

Plutonium release from degraded The workers present when a container fails could be exposed 
storage container at Plutonium to plutonium inhalation with substantial doses possible, 

Facility. depending upon the usage ofPPE and the speed with which 
workers exit the inunediate area. 

Container breach after detonation of No fatalities are expected for the containment failure event 
plutonium-containing assembly at because workers will be inside the facility and protected 

DARHT firing point. from material releases. Workers not directly involved with 
the experiment can receive nonlethal doses of up to 60 rem at 

1,300 feet (400 meters) and up to 20 rem at 2,460 feet 
(1,750 meters). 

Plutonium release from seismically Workers within the facility would be killed by the explosion 
initiated event at TA-16-411. and building collapse. 

Plutonium release from flux trap SeeRAD-03. 
irradiation experiment at TA-18. 

Plutonium release from ion exchange Workers in the room where the event occurs can be injured or 
column thermal excursion at killed due to the dynamics of the accident. Plutonium 

Plutonium Facility. particulate inhalation is also possible. No fatalities have 
occurred in past resin thermal excursion events at other 

facilities. 

Plutonium release from hydride- From one to three workers may be present attending the 
dehydride glovebox fire. operations. These workers can be killed or injured due to the 

direct effects of a laboratory fire or can be exposed to 
plutonium particulates via inhalation. Other workers can be 
affected by smoke inhalation. Workers outside the facility 
will not be expected to be impacted due to redundant trains 

ofHEPA filtration between the accident location and the 
outside environment. 

Plutonium release due to aircraft An aircraft crash into the CMR Building can result in severe 
crash at the CMR Building. injuries or deaths to nearly all the occupants of the building. 

Nearby workers not within the facility can also be injured or 
killed as a result of the crash dynamics, explosion, fire, 

missiles, etc. Workers not directly affected by the aircraft 
crash can be exposed to plutonium, but the release plume 

will be elevated and may skip over the immediate crash site 
before returning to the ground at some distance. 

Inadvertent detonation of high One to several workers can be killed due to explosion 
explosives. dynamics. The actual number of workers depends on the 

circumstances of the explosion (e.g., type of activity in 
progress, quantity of explosives involved, distances of 

workers from explosion site, etc.). 
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WORK-02 

WORK-03 

WORK-04 

WORK-OS 
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TABLE G.S.l-1.-Summary of Consequences to Workers at 
Accident Origination Facilities-Continued 

DESCRIPTION FACILITY WORKER CONSEQUENCES 

Biohazard contamination of a single One worker can be contaminated by this accident. The 
worker. outcome of the contamination depends on the nature of the 

agent involved and the extent and efficacy of medical 
intervention. Fatality is possible but not likely, based on 

experience in the medical and research communities. 

Inadvertent criticality event at the One or more workers can be killed due to acute radiation 
CMR Building, Critical Experiments exposure, but the lethal zone is limited to tens of meters from 

Facility, or Plutonium Facility. the site of the criticality event. Other workers can receive 
sublethal exposures or can inhale fission products. 

Inadvertent exposure of workers to Severe injury or death is possible in the worst case. 
electromagnetic radiation. Sublethal effects (e.g., eye injuries) are also possible. 

Plutonium release from degraded The workers handling the container can be exposed to 
storage container at Plutonium plutonium particulates by inhalation. Significant but 

Facility. nonlethal doses are possible depending on the usage of 
personal protective equipment and the speed with which the 

workers exit the immediate area. 



G.5.3 Note on the Consequences 
from Earthquakes 

For the site-wide earthquakes, the earthquake 
frequency, the MAR (dominant contributors), 
and accident consequences across the 
alternatives are also projected to be comparable. 

G.5.4 Site-Wide Earthquake and 
Wildfire Accidents 

LANL is located within the Rio Grande Rift, a 
tectonically active province in the western U.S. 
Although only six historic earthquakes of 
Richter magnitude (ML) of 5.0 or greater have 
occurred in the LANL region, the period of 
historical observation is short (from about 1850 
for events of ML 5.5) (Wong et al. 1995). 
Although no surface faulting has occurred in 
historic times, detailed paleoseismic 
investigations have found evidence of surface 
faulting in prehistoric times. Seismic studies 
currently in progress have further evaluated the 
potential for ground faulting. These studies 
indicate the possibility of such events is low, but 
credible, at some locations on the LANL site. 
Section 4.2.2.2 (in volume I, chapter 4) and 
appendix I further discuss the recently 
completed studies and their implication to DOE 
andLANL. 

In order to evaluate the seismic hazards at 
LANL more fully, and in accordance with the 
guidance contained in DOE Standards 1020 and 
1023 (DOE 1994e and DOE 1995b), LANL 
contracted with Woodward-Clyde Federal 
Services to perform a state-of-the-art PSHA. 
PSHA provides estimates of the frequency of 
various levels of ground movement (e.g., peak 
horizontal ground acceleration [PGA], 
represented in terms of the multiple of the force 
of gravity, represented by the letter "g'). The 
analysis evaluated the contribution of 25 faults 
to the seismic hazard at LANL, accounting for 
all known faults within 93 miles 
(150 kilometers) of the site that could produce 
ground accelerations of0.05 g or greater (e.g., a 

Accident Analysis 

PGA of 0.05 g is representative of the onset of 
strong ground shaking) (Wong et al. 1995). In 
addition, areal seismic sources were considered 
in an attempt to account for hidden faults that 
could produce earthquakes of up to magnitude 
6.5 (larger faults would produce surface 
ruptures that would be represented already). 

The Woodward-Clyde analysis found that most 
of the seismic hazard at LANL is due to 
projected seismic activity in the Rio Grande Rift 
and along the Pajarito, Rendija Canyon, Guaje, 
Sawyer Canyon, and Embudo faults. The 
surface expression of the Pajarito fault runs 
along the western boundary of LANL. The 
fault, which is a down-to-the-east fault, 
underlies the entire laboratory; all significant 
facilities at LANL are within 3.5 miles 
(5.6 kilometers) of the surface expression of the 
fault. The two facilities with the largest 
radiological hazard potential at LANL are the 
CMR.Building and TA-55-4 facility, which are 
0.4 and 1.9 miles (0.7 and 3.1 kilometers), 
respectively, from the surface expression ofthe 
Pajarito Fault. Therefore, the structures at 
LANL are considered to be near-field for the 
purposes of an earthquake along the Pajarito 
Fault. This near-field status means that large 
vertical displacements could occur in an 
earthquake along the Pajarito Fault, along with 
the horizontal displacements. Modeling 
performed by Woodward-Clyde indicates that 
vertical accelerations could exceed the 
horizontal acceleration at near-source distances 
ofup to 6 miles (10 kilometers). 

PSHA for Los Alamos indicates that the 
frequency of a very large peak horizontal 
ground acceleration (1.0 g) is approximately 
one in one hundred thousand per year, or 
1.0 X w-5 per year. Because the most 
structurally robust facility atLANL has a design 
basis earthquake of 0.31 g, it is clear that 
earthquakes have a potential to cause significant 
damage to LANL facilities. 

The risks posed by earthquakes at LANL have 
been assessed on a site-wide basis, unlike 
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existing safety documentation, which considers 
the facilities independently. The seismic 
analysis herein is based on PSHA, on available 
safety documentation (which in many cases 
provides information on the seismic capacity of 
important structures), on facility walkdowns 
conducted by the SWEIS accident analysts, and 
on engineering judgment. The approach taken 
in the analysis was to estimate conservative 
structural failure thresholds (referred to as 
HCLPF values), which correspond roughly to a 
high confidence that the conditional probability 
of structural failure is 5 percent or less at a given 
ground acceleration. By estimating 
conservative HCLPF values, the frequency of 
failure can be established with greater 
confidence than if the median or mean fragility 
values were estimated using limited resources. 
This approach places most of the uncertainty in 
failure frequency on the down side of the risk 
estimates; that is, it is much more likely that the 
actual failure frequency is lower than the 
estimated value than it is higher. Still, with a 
consistent approach to the analysis, the relative 
ranking of seismically initiated failures should 
be valid. 

Once the HCLPF values are estimated (these 
values are tabulated in Table G.5.4-1), the 
seismic hazard information can be convolved 
with the HCLPF values to calculate the failure 
frequency. Because the seismic hazard is not 
very different among the eight LANL sites 
analyzed, the seismic hazard from TA-55 was 
used in quantification. The frequency of failure 
corresponding to HCLPF values for TA-55 is 
presented in Table G.5.4-2. Using the 
information in Tables G.5.4-1 and G.5.4-2, 
seismic failure events and their corresponding 
frequencies of occurrence were estimated as set 
forth in Table G.5.4-3. 

In principle, if the assessment of seismically 
initiated accidents was being done as part of a 
full-scope PRA, the frequency of structural 
failure (or internal component/system damage) 
could be calculated uniquely for each structure 
and risks calculated separately for each 
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resulting chemical or radiological release. 
However, the SWEIS accident analysis is not a 
seismic PRA. The goal of the analysis is to 
identify for the decision maker and stakeholders 
the risks associated with the SWEIS alternatives 
and to evaluate whether there are any significant 
differences in accident risks across the 
alternatives. Examining the results of the 
analysis in Table G.5.4-3, and considering the 
approximate method by which the HCLPF 
values were assigned, the uncertainties in the 
results are such that grouping the failure events 
by frequencies within a factor of three or four of 
one another is not unreasonable. Based on 
Table G.5.4-3, three site-wide earthquakes 
were identified, as listed in Table G.5.4-4. In 
addition, the potential impact of ground faulting 
at one facility of concern, the CMR Building, 
will be discussed as a subsection of the SITE-03 
event. 

Appendix I summarizes the ongoing and 
recently completed seismic hazard studies, as 
well as the implications of these studies for 
DOE and LANL. The uncertainties in the 
estimated seismic risk are large. The seismic 
hazard estimate alone has significant 
uncertainties. To illustrate, the uncertainties in 
the seismic hazard are such that the 5th to 95th 
percentile horizontal PGA values at a frequency 
of 1 x 10-5 per year range from about 0.55£ to 
much greater than 1. 0 g. Similarly, the 5 to 
95th percentile frequency values, for a 
horizontal PGA of 1.0 g, spans the range from 
5 X 1 o-5 tO much less than 1 X 10-6 per year. 

G.5.4.1 SITE-OJ, Site-Wide 
Earthquake Causing 
Damage to Low-Capacity 
Structures/Internals 

Consequences of SITE-01 for Facility 
Workers and the Public 

The consequences of SITE-0 1 are presented 
separately for workers and the public. For 
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TABLE G.5.4-l.-Estimated High Confidence in Low Probability ofF ailure Capacities of LANL 
Structures and Internals 

FACILITY FAILURE 
NOTES 

DESIGNATION HCLPF8 

TA-00-1109 0.04 Unreinforced concrete block structure; large-diameter natural gas pipeline 
and pumping station located within SO feet of this structure; a small-diameter 
natural gas pipe also enters the structure; HCLPF based on judgment and 
Campbell et al. 1988. 

TA-00-1110 0.04 Unreinforced concrete block structure; two large water tanks located within 
100 feet of this structure; HCLPF based on judgment and Campbell et al. 
1988. 

TA-3 Admin. Complex 0.04 0.15 g PGA calculated as having a high probability offailure (Miller et aL 
1995); also consistent with LANL 1991a. 

TA-3-29 (CMR) 0.08 The CMR Building expected to fail at 0.17 g median fragility (LANL 199Sc ), 
corresponding to a HCLPF of 0.08 g. The basement vault is expected to 
survive intact, but may suffer damage and leakage at earthquake magnitudes 
comparable to a HCLPF of 0.34 g (frequency of 7.1 x 1 o-5 /yr.). 

TA-3-66 (Sigma) 0.05 Built in late 1950's; HCLPF based on LANL 1991a (original seismic design 
for 0.05 g) and PC 1996b (3 of 4 building sectors fail Federal Emergency 
Management Agency [FEMA] 178 life safety requirements corresponding to 
0.14gPGA). 

TA-3-476 0.25 Judgmental estimate for overturning the shed in an earthquake. 

TA-9-21 0.04 Judgmental estimate based on facility walkdown. 

TA-15DARHT NA No credible accident scenarios were identified wherein a seismic event could 
trigger a release from DARHT that would have any off-site impacts 
(DOE 199Sa). If an earthquake were to occur with an assembly loaded and 
the containment sealed, not only would the container supports have to fail, but 
the explosives in the assembly would have to detonate and the containment 
would have to fail in order for a release to the environment to occur. The 
congruence of a sufficiently large earthquake, the conditional probability of 
an assembly being installed in the containment, the explosives detonating, and 
the containment structurally failing are considered to be incredible. 

TA-16-205 (Vf.ETF) 0.14 Corresponds to 5 X w-4/yr frequency estimate in SAR based on Table 
G.S.l-2; this earthquake does not cause structural failure (LANL 1996e), but 
results in a tritium release due to failures internal to the facility coupled with 
failure of the ventilation isolation system (100 grams tritium oxide; 250 grams 
in the Expanded Operations Alternative). 

0.30 SAR estimates structural failure at 0.6 g (LANL 1996e); however, the 
frequency in the SAR (1.5 x w-5/yr) corresponds to an HCLPF of about 
0.53 g, for which the median fragility would be much higher than 0.6 g. 
Indeed, that SAR frequency corresponds to approximately a 1.0 g PGA 
earthquake; the value shown here is a judgment pending further evaluation. 
In addition, during drafting of this Svv.EIS, DOE was informed that a 
seismically related unidentified safety question is in progress for vv.ETF, 
which may lower the structural failure fragility to 0.3 g. 

TA-16-411 0.05 Built in early 1950's; HCLPF based on judgment and PC 1996b (fails FEMA 
178life safety requirements corresponding to 0.14 g PGA). 
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TABLE G.5.4-1.-Estimated High Confidence in Low Probability ofF ailure Capacities of LANL 
Structures and Internals-Continued 

FACILITY FAILURE NOTES 
DESIGNATION HCLPP 

TA-18-23 (Kiva #1) 0.05 Built in late 1940's to UBC criteria; HCLPF based on judgment and PC 
1996b (fails FEMA 178life safety requirements corresponding to 0.14 g 
PGA). Also calculated to be incapable of surviving the design basis 
earthquake of 0.22 g (LANL 1996f). 

TA-18-32 (Kiva #2) 0.22 Analyzed in the SAR using finite element analysis against University of 
California Research Laboratory (UCRL-15910) seismic criteria and found to 
survive the design basis earthquake for a Hazard Category 2 facility. 
Assuming facility is DOE Standard 1020-94 Performance Category 2, 
HCLPF judgmentally assigned at 0.22 g, which corresponds to the 
Performance Category 2 earthquake at TA-18 (Wong et al.1995). 

TA-18-116 (Kiva #3) 0.22 See notes for TA-18-32, above. 

TA-18-168 (SHEBA) 0.22 See notes for TA-18-32, above. 

TA-21-155 (TSTA) 0.10 Built in early 1950's; SAR indicates 0.33 g median fragility (LANL 1996g), 
but PC 1996b indicates that both sectors of building fail the FEMA 178 life 
safety requirements, corresponding to 0.14 g PGA. Building brought up to 
1976 UBC requirements for seismic and wind; but the upgrade was not meant 
to conform to UCRL-15910 or DOE Standard 1020 (LANL 1996g). 

TA-21-209 (TSFF) 0.10 Built in late 1960's; HCLPF based on SAR (LANL 1996h) and PC 1996b (all 
three sectors failed FEMA 178 life safety requirements, corresponding to 
0.14gPGA). 

TA-43-1 (HRL) 0.08 HCLPF based on LANL 1991a (capable of0.18 gresistance); 5 of 6 sectors 
failed FEMA 178 life safety requirements, corresponding to 0.14 g PGA 
(PC 1996b). 

TA-50-1 Radioactive 0.10 SAR states that the facility cannot withstand the 0.22 g design basis 
Liquid Waste earthquake for a Performance Category 2 facility (LANL 1995d); HCLPF 
Treatment Facility assigned by judgment based on SAR-reported frequency of 1.4 x 1 o-3 /yr 
(RLWTF) (LANL 1995d). 

TA-50-37 (RAMROD) 0.07 HCLPF assigned based on fragility of 0.15 g and corresponding frequency of 
2 X 1 o-3 /yr (LANL 1996i). 

TA-50-69 (WCCR 0.22 HCLPF assigned based on design basis earthquake of 0.22 g (LANL 1995e ). 
Facility) 

TA-54 TRU Domes 0.11 HCLPF assigned based on design basis earthquake of 0.22 g with a 
corresponding frequency of 1 x 10-3/yr (LANL 1995f); corresponds to 
structural collapse of the tension dome structures of four domes and impact of 
I 0% of the TRU waste drums on the top row of the stacks. 

0.31 HCLPF assigned based on beyond design basis earthquake of 0.57 g with a 
corresponding frequency of 1 x 1 o-4 /yr (LANL 1995f); corresponds to dome 
failure plus overturning of 10% of the TRU waste drums. 

TA-54-38 (RANT) 0.11 HCLPF assigned based on the SAR, which states that the facility was 
designed to withstand seismic Zone 2 earthquake loads and design live loads 
per UBC 1985, corresponding to a 0.11 g design basis earthquake. However, 
additional bracing (tying together the roof and walls to resist the 100-year 
wind) brings the seismic resistance to greater than 0.11 g but less than the 
required 0.22 g for the facility (LANL 1996j). 
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TABLE G.5.4-l.-Estimated High Confidence in Low Probability of Failure Capacities of LANL 
Structures and Internals-Continued 

FACn..ITY FAn..URE 
NOTES 

DESIGNATION HCLPF' 

TA-55-4 0.14 Design basis earthquake; facility structure remains intact, but some process 
enclosures collapse due to anchorage failure resulting in a free-fall spill of 
MAR and the rupture of process gas lines. Ventilation system fails due to loss 
of off-site power and failure of nonsafety -class ductwork within the building. 
LPF = 6% due to ventilation system failure and pressurized gas-driven 
release; frequency of this scenario is 4 x 10"4/yr (LANL 1996k). The release 
for this scenario, calculated on a spreadsheet basis, is estimated at 1.16 x 1 o-2 

grams of heat source plutonium, 5.17 grams of weapons-grade plutonium, 
0.201 grams ofplutonium-242, and 0.241 grams of highly enriched uranium 
(LANL 1996k). 

0.23 Beyond evaluation basis earthquake included in the SAR; similar to 0.30 gin 
that the structure remains intact with an LPF = 0.06, but more gloveboxes, 
etc., fail, increasing the source term. Release, calculated on a spreadsheet 
basis, is estimated at 1.74 x 10"2 grams of heat source plutonium, 5.31 grams 
of weapons-grade plutonium, 0.201 grams ofplutonium-242, and 0.242 
grams of highly enriched uranium (LANL 1996k). 

0.44 Beyond design basis earthquake not included in the TA-55 SAR; the structure 
has an HCLPF of 0.44 g, corresponding to an annual frequency of 
3.16x 10"5/yr(LANL 1996k). 

TA-55-185 0.31 TA-55-185 is a prefabricated metal building located on a concrete pad; it is a 
general use facility constructed in accordance with the 1988 UBC (DOE 
1996g). HCLPF assigned based on judgment considering design and 
considering TA-54 Area G analysis for toppling of top row of TRU drums 
(LANL 1995:f). 

TA-55-249 0.23 Based on beyond evaluation basis earthquake for TA-55-4 (see above). 

a Failure HCLPF is the ground acceleration where the probability of structural failure is 5% or less. 
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TABLE G.5.4-2.-HCLPF Values Versus Annual Frequency of Failure 

HCLPF FREQUENCY HCLPF FREQUENCY HCLPF FREQUENCY HCLPF FREQUENCY 

O.oi 9.93 x w-3 0.16 5.24 x w-4 0.31 1.01 x w-4 0.46 2.67 x w-5 

0.02 8.59 x w-3 0.17 4.60 x w-4 0.32 9.18 x w-5 0.47 2.46 X W 5 

0.03 6.38 x w-3 0.18 4.06 x w-4 0.33 8.36 x w-5 0.48 2.26 x 10-5 

0.04 4.67 x w-3 0.19 3.59 x w-4 0.34 7.62 x w-5 0.49 2.08 x 10-5 

0.05 3.54 x w-3 0.20 3.19 x w-4 0.35 6.95 x w-5 0.50 1.92 x w-5 

0.06 2.78 x w-3 0.21 2.84 x 10-4 0.36 6.35 x w-5 0.51 1.77 x w-5 

0.07 2.24 x w-3 0.22 2.54 X 10-4 0.37 5.80 x w-5 0.52 1.63 x w-5 

0.08 1.84 x w-3 0.23 2.27 X 10-4 0.38 5.31 x w-5 0.53 I. 5o x w-5 

0.09 1.53 x w-3 0.24 2.04 X 10-4 0.39 4.86 x w-5 0.54 1.39 x w-5 

0.10 1.29 x w-3 0.25 1.84 x w-4 0.40 4.45 x w-5 0.55 1.28 x w-5 

0.11 1.09 x w-3 0.26 1.66 x w-4 0.41 4.08 x w-5 0.56 1.18 x w-5 

0.12 9.29 X 10-4 0.27 1.49 x w-4 0.42 3.74 x w-5 0.57 1.09 x w-5 

0.13 7.99 x 10-4 0.28 1.35 x w-4 0.43 3.44 x w-5 0.58 1.01 x w-5 

0.14 6.90 x w-4 0.29 1.22 x w-4 0.44 3.16 x w-5 0.59 9.35 x w-6 

0.15 6.oo x w-4 0.30 1.11 x w-4 0.45 2.90 x w-5 0.60 8.65 x w-6 
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TABLE G.5.4-3.-Seismic Failures and Failure Frequencies A"ayed in Descending Order 

FREQUENCY HCLPF FACILITY AND FAILURE SCENARIO 

4.7 X 10-3 0.04 Administration Building structural failure 

0.04 TA--00-1109 structural failure 

0.04 TA--00-1110 structuralfailure 

0.04 TA-9-21 structural failure 

3.5 X 10-3 0.05 TA-3-66 (Sigma) structural failure 

0.05 TA-18-23 (Kiva#l) structural failure 

0.05 TA-16-411 structural failure 

2.2 X 10-3 0.07 TA-50-37 (RAMROD) structural failure 

1.8 X 10-3 0.08 TA-3-29 (CMR) structural failure 

0.08 TA-43-1 (HRL) structural failure 

1.1 X 10-3 0.10 TA-21-155 (TSTA) structural failure 

0.10 TA-21-209 (TSFF) structural failure 

0.10 TA-50-1 (RLWTF) structural failure 

0.11 TA-54 TRU domes structural failure, no drum overturning 

0.11 TA-54-38 (RANT) structural failure 

6.9x 10-4 0.14 TA-16-205 internal failures, structure remains intact 

0.14 TA-55-4 (Plutonium Facility) internal failures, structure remains intact 

2.5 X 10-4 0.22 TA-18-32 (Kiva #2) structural failure 

TA-18-116 (Kiva #3) structural failure 

TA-18-168 (SHEBA) structural failure 

TA-50-69 (WCRR Facility) structural failure 

2.3 X 10-4 0.23 TA-55-4 (Plutonium Facility) internal failures, structure remains intact; nitric acid 
tank and berm structural failure 

0.23 TA-55-249 (hydrochloric acid tank and berm) structural failure 

1.8 X 10-4 0.25 TA-3-476 overturning 

1.1 X 10-4 0.30 TA-16-205 structural failure 

1.0 X 10-4 0.31 TA-54 TRU domes structural failure, drums overturning 

0.31 TA-55-185 structural failure 

3.2 X 10-S 0.44 TA-55-4 (Plutonium Facility) structural failure 
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TABLE G.5.4-4.-ldentified Site-Wide Earthquakes'~ 

FREQUENCY RANGE/YR 
POINT ESTIMATE 

FREQUENCY 

SITE-01 2.9 x w-3 

1.1 x w-3 to 4.7 x w-3 

SITE-02 4.4 x w-4 

1.8 x w-4 to 6.9 x w-4 

SITE-03 7.1 x w-5 

3.2 x w-5 to 1.1 x w-4 

3 Based on the information provided in Table G.S. I -3. 

workers, the following consequences are 
identified: 

• Any time a facility occupied by workers is 
subjected to structural damage or collapse 
in an earthquake, injuries will occur and the 
potential for fatalities is also present. 
Worldwide experience with very severe 
earthquakes indicates that a priori 
predictions of the numbers of injuries and 
fatalities are not possible. The experience 
clearly indicates that large numbers of 
fatalities (i.e., many hundreds to thousands 
of deaths) are not commonly experienced 
except under special conditions. These 
special conditions include severe 
earthquakes with large numbers of people 
in severely substandard structures that 
suffer complete collapse. Modem 
structures do not often experience such 
failures, even in very severe earthquakes. 
Other circumstances under which large 
numbers of fatalities occur include 
seismically induced dam failures and 
seismically induced, widespread fires. 

• Workers trapped in nonhazardous buildings 
could be exposed to radioactivity and 
chemicals released into the atmosphere as a 
result of structural damage to other 
facilities and fires. 

• Medical assistance to injured workers could 
be delayed due to limited availability of 
immediate medical response resources as 
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CHARACTERIZATION OF EAR1HQUAKE 

Low capacity structures or internals fail 

Moderate capacity structures or internals fail 

Comparatively high capacity structures fail 

well as by damage to transportation routes 
(e.g., due to landslides or collapsed 
bridges). 

• These same considerations also apply to the 
off-site public. 

Under the SITE-01 earthquake scenario, LANL 
nuclear facilities, except for the CMR Building, 
and most of LANL nonnuclear facilities would 
not collapse. The general effect is the potential 
to spill, create a small fire, or otherwise cause 
limited damage to material. Material that is "in 
process" is more likely to experience this type of 
effect. As a conservative value, the wing or 
building limits have been used as the MAR in 
these accidents with all of this material subject 
to spills, free-fall impacts, and a limited amount 
involved in fires. Bounding values were used in 
determining the amount of this material that had 
the potential for airborne transport. If internal 
systems could be damaged, the LPF for the 
facility was assumed to be 1.0. (That is, given 
the occurrence of the earthquake, it is assumed 
that the facilities that would experience 
structural or systems damage would always do 
so in a manner that creates an unconstrained 
path for material release outside of the 
structure.) This is a very conservative 
assumption because such damage could also 
occur in a manner that does not result in the 
release of material outside ofthe structure. (For 
example, walls might crack, but material 
storage containers could remain intact, or only 



spill material within the structure.) For 
buildings that would not sustain internal 
structural or systems damage, the LPF was 
assumed to be zero. 

As a specific example, in evaluating the impact 
of hypothesized building damage from a 
SITE-0 1 earthquake affecting the CMR 
Building, it was assumed that the full amount of 
the MAR (the wing limits) were in powder 
form, uncontained and unprotected, subject to 
impacts and spills from the earthquake ground 
motion and falling objects. All ofthis material 
was assumed to be freely available for dispersal 
to the outside following the building damage. 
For comparison, generally only about 
40 percent of the material in the CMR Building 
is in powder form, the remainder being in metal 
or solution, and most of the materials are in 
storage containers during routine operations 
(most is not "in process"). Such storage 
containers would have to be breached in the 
course of or following the earthquake to make 
that material available for release. Thus, while 
there is a variety of scenarios that could be 
developed for the events resulting from such an 
earthquake, this approach represents a 
conservative case for the purposes ofNEP A. 

LANL nuclear facilities do meet the 
requirements for design basis earthquakes. This 
includes engineered controls to minimize the 
damage to internal structures and systems. 
However, for the purposes of NEP A, the 
seismic hazard is treated very conservatively. 
This approach is taken in recognition that the 
frequency and magnitude of earthquakes are 
uncertain. The uncertainty will remain until 
much more is known and understood about the 
causes of earthquakes and their effects, 
including the predictability of earthquake 
magnitudes for a given area. Far less uncertain 
is the response of buildings to given forces; 
however, the process for determining the exact 
values for building responses is both expensive 
and time consuming. For the purposes of this 
SWEIS and consistent with the requirements of 
NEP A, the analyses considered conservative 
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values for both the amount of material that could 
be affected in these scenarios and the ability for 
facilities and their systems to contain hazardous 
material. 

Based on the foregoing discussion and analysis, 
low capacity structures/internals subject to 
damage and resulting in radiological releases 
for a 2.9 x 10-3 annual frequency earthquake 
include TA-3-29 (CMR Building structural 
collapse), TA-18-23 (Kiva #1 structural 
failure), TA-21-155 (TSTA Facility structural 
failure), TA-21-209 (Tritium Science and 
Fabrication Facility structural failure), 
TA-50-1 (RLWTF structural failure), 
TA-50-37 (Radioactive Materials Research, 
Operations, and Demonstration Facility 
structural failure), TA-54 Area G (TWISP 
Storage Dome failure), and TA-54-38 
(Nondestructive Assay and Nondestructive 
Examination Facility structural failure). The 
dominant MAR and source terms are associated 
with TA-3-29, TA-50-1, TA-50-37, TA-54 
Area G, and TA-54-38. Note that facilities that 
pose small additional risk were not included in 
the analyses. An example is TA-16-411, where 
the MAR is in a very strong part of the structure 
(vault) and is there only part of the time, so that 
a release from this facility as a result of an 
earthquake is believed to border on the 
incredible. The probability of such a release is 
discussed in detail under section G.5.6.12, 
RAD-12. 

Note that these analyses (SITE-01, SITE-02, 
and SITE-03) do not attempt to evaluate the 
effect upon the population from the earthquake 
itself. Certainly, an earthquake in the Los 
Alamos area would have broader implications 
upon the local community than just the damage 
to LANL facilities. The population effects 
discussed here would only be incremental to the 
significant damage sustained from the 
earthquake itself. 

The mean collective population dose from the 
dominant source term contributors is projected 
to total about 27,726 person-rem total effective 
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dose equivalent (1EDE), resulting m 
approximately 16 excess LCFs. Some 97 
percent of the exposure rises from the CMR 
Building (TA-3-29), RAMROD (TA-50-37), 
and the RLWTF (TA-50-1). No acute 
(immediate) fatalities from radiation are 
expected to result from the earthquake event. 

Doses to the MEl member of the public from the 
subject facilities will generally not be additive 
because of the diverse locations of the facilities 
and the attendant requirement that different 
wind directions at each facility converging on 
the MEl would be necessary to obtain 
concurrent exposures (not physically possible). 
MEl doses for community residents and the 
corresponding release sources are summarized 
as follows: (1) 20.2 rem (TEDE), Los Alamos 
townsite resident (TA-3-29); (2) 20.1 rem 
(TEDE), Royal Crest Trailer Park resident 
(TA-3-29, TA-50-1, TA-50-37); and 
(3) 3.0 rem (TEDE), White Rock resident 
(TA-54 Area G). 

Chemical release consequences also have been 
calculated. Chemical releases include 
300 pounds of chlorine released from 
TA-00-1109 and TA-00-1110, 7.6 liters of 
hydrogen cyanide produced by collapse of the 
floor at the Sigma facility (TA-3-66), 3 pounds 
of phosgene released from collapse ofTA-9-21 
(a laboratory building), and 30 liters of 
formaldehyde released from the Health 
Research Laboratory (TA-43-1). The 
consequences of these releases are described 
below (note that no emergency response actions 
are assumed, with exposure assessed as though 
the people exposed are located outdoors; both 
assumptions are conservative). 

• TA-00-1109 and TA-00-1110, 300 pounds 
chlorine released at each. In both cases, 
the most likely outcome would be that the 
higher concentrations of chlorine (being a 
heavy gas) would proceed down into 
nearby canyons, and exposures to the public 
would be reduced. Under typical 
meteorological conditions, and assuming 
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flat terrain for the sake of conservatism, the 
ERPG-3 concentration of20 parts per 
million could be exceeded to a distance of 
361 yards (330 meters). Concentration 
profiles at 200 and 300 yards (183 and 
275 meters) show that the ERPG-3 value is 
exceeded for a little over 10 minutes for a 
person located outdoors. At a 1 00-yard 
(92-meter) distance, the ERPG-3 value is 
exceeded significantly, with an exposure of 
about 200 parts per million lasting for about 
10 minutes outdoors (see properties of 
chlorine gas under CHEM-02). Indoors, 
these values would be less, but the 
increment is not known due to damage to 
structures (with an intact single-story 
structure, the indoors concentration at 
328 yards [100 meters] does not exceed 
ERPG-3, with a maximum concentration of 
13.5 parts per million calculated). The 
circumstances of the release are such that 
the total release would be less than 
300 pounds. The failure mode is evaluated 
to be shearing of the valves offthe ends of 
the two tanks online. As discussed later 
under scenario CHEM-01, such a failure 
mode results in cooling the cylinder to a 
temperature less than the boiling point of 
chlorine, terminating the release before all 
the chlorine is released (actually, about half 
the total is released). The consequences of 
this would be no worse than those 
calculated for a single cylinder rupture, 
which releases 150 pounds from the 
building in 18.2 minutes. This results in 53 
people being exposed to greater than 
ERPG-2 and 12 people exposed to greater 
than ERPG-3 concentrations under 
conservative daytime dispersion conditions. 

• TA-3-66, 7.6liters ofhydrogen cyanide 
released Hydrogen cyanide (HCN) would 
form in the basement of the Sigma 
Building. However, HCN is lighter than air 
and would be expected to evolve from 
solution in the basement and reach ground 
level, at which point it can be modeled as a 
ground level release. In order to place 
bounds on the consequences, several 



scenarios were run. The most conservative 
release calculations assumed an 
instantaneous release of all 7. 6 liters of 
HCN under adverse dispersion conditions, 
which is extremely conservative. The 
resulting maximum ERPG-2 and ERPG-3 
distances were 0.60 and 0.43 miles (1 and 
0.7 kilometers), respectively. 

Another calculation was performed similar to 
those performed for EPA Risk Management 
Program (RMJ>) purposes, assuming a constant 
release rate with all the material released within 
10 minutes under adverse dispersion conditions. 
The resulting maximum ERPG-2 and ERPG-3 
distances were 0.45 and 0.28 miles (0.72 and 
0.45 kilometers), respectively. A similar case, 
which assumed evaporation from a puddle 
under adverse dispersion conditions, produced 
maximum ERPG-2 and ERPG-3 distances of 
0.27 and 0.17 miles (0.43 and 0.27 kilometers), 
respectively. 

EPA RMP-type calculations under conservative 
daytime dispersion conditions produced 
maximum ERPG-2 and ERPG-3 distances of 
119 yards (109 meters) and 75 yards 
(69 meters). Because ALOHA-calculated 
distances of the order of 100 yards or less are 
overestimates, this release scenario is of 
marginal consequence under conservative 
daytime dispersion. Even under adverse 
dispersion conditions, the ERPG-2 and 
ERPG-3 distances still did not extend to the Los 
Alamos townsite; any consequences would be 
limited to the LANL workforce population. The 
estimated numbers of people affected by 
concentrations greater than ERPG-2 and 
ERPG-3 are 15 and 15, respectively, for 
conservative daytime dispersion conditions and 
44 and 29, respectively, for adverse dispersion 
conditions. Given collapse of the floor at 
Sigma, personnel in that facility would likely be 
severely injured or killed by the seismic event 
alone. Any survivors would have to rapidly 
evacuate the structure to avoid exposure to high 
concentrations ofHCN. 

Accident Analysis 

• TA-3-476, 150 pounds of chlorine 
released. The consequences of this release 
are essentially identical to the consequences 
for accident scenario CHEM-03, as 
presented in Table G.5.6-1. 

• TA-9-21, 3 pounds of phosgene released 
TA-9-21 is a relatively isolated site at 
LANL (compared with, for example, TA-3 
or TA-55) with a low workforce population 
in the immediate area. Nonetheless, 
phosgene is a very toxic gas (the ERPG-3 
concentration for phosgene is 1 part per 
million; whereas, the ERPG-3 
concentration or chlorine is 20 parts per 
million). Using EPA RMP-type release 
parameters of a constant 1 0-minute release 
under adverse dispersion conditions, the 
ERPG-2 and ERPG-3 distances are 0.76 
and 0.0.32 miles (1.2 and 0.52 kilometers), 
respectively. Under conservative daytime 
dispersion conditions, the ERPG-2 and 
ERPG-3 distances decrease to 0.23 and 
0.10 miles (0.37 and 0.16 kilometers), 
respectively. The estimated number of 
people affected by concentrations greater 
than ERPG-2 and ERPG-3 is 2 and 1, 
respectively, under either adverse or 
conservative daytime dispersion conditions. 

• TA-43-1, 30 liters of formaldehyde 
released This release was modeled 
because it is the largest inventory of easily 
dispersed (by air) carcinogens at LANL. 
The Los Alamos Medical Center is adjacent 
to the Health Research Laboratory, just 
across the bridge from LANL in the town 
area. 

Similar to EPA RMP criteria, a 1 0-minute 
release was modeled under both adverse and 
conservative daytime dispersions. Under 
adverse dispersion, the ERPG-2 and ERPG-3 
distances were calculated to be 0.68 and 
0.41 miles (1.1 and 0.66 kilometers), 
respectively. Under conservative daytime 
conditions, the ERPG-2 and ERPG-3 distances 
were 0.17 and 0.10 miles (0.27 and 
0.16 kilometers), respectively. 
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The number of people exposed to 
concentrations greater than ERPG-2 and 
ERPG-3 under adverse dispersion conditions 
are 60 and 23, respectively. Under conservative 
daytime dispersion, the number of people 
exposed to greater than ERPG-2 and ERPG-3 
is 11 and 6, respectively. 

The MAR (dominant contributors), earthquake 
frequencies, and accident conditions are the 
same for all four SWEIS alternatives; 
consequently, accident consequences across the 
alternatives are also projected to be comparable. 

G.5.4.2 SITE-O~Sue-Utzde 

Earthquake Causing 
Damage to Low- and 
Moderate-Capacity 
Structures/] nternals 

As discussed in section G.5.4, the frequency of 
SITE-02 is 4.4 x 1 o-4 per year. The source term 
and consequences of this accident are also 
addressed in section G.5.4. 

Consequences of SITE-02 for Facility 
Workers and the Public 

In this earthquake scenario, the same 
conservative approach is used as was used in 
SITE-0 1. Facilities that sustain structural 
collapse would essentially consider all material 
in a facility as MAR. This includes stored 
material that could sustain damage from higher 
magnitude earthquakes. As with the SITE-01 
scenario, for facilities that sustain internal 
damage only, the process material is considered 
to be at risk. Facilities that do not sustain 
damage do not contribute to MAR. Once the 
facility is considered to be damaged, the same 
conservative values (as were applied from 
SITE-0 1) for determining the source terms 
were used. 

Moderate-capacity structures/internals subject 
to damage and resulting in radiological releases 
for a 4.4 x 10-4 annual frequency earthquake 
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include TA-16-205 (Weapons Engineering 
Tritium Facility internals damage), TA-18-32 
(Kiva #2 structural failure), TA-18-116 (Kiva 
#3 structural failure), TA-18-168 (SHEBA 
structural failure), TA-50-69 (WCRRF 
structural failure), and TA-55-4 (Plutonium 
Facility internals damage). The dominant MAR 
and source terms for moderate-capacity 
structures/internals are associated with 
TA-50-69 and TA-55-4. 

For the 4.4 x 10-4 annual frequency earthquake, 
the dominant source term contributors include 
the identified moderate-capacity structures/ 
internals (TA-50-69 and TA-55-4) and the 
low-capacity structures/internals evaluated for 
Scenario SITE-01. The mean collective 
population dose is projected to total 
41,340 person-rem (TEDE), resulting in 
approximately 24 excess LCFs. Most of the 
increase in exposure over the SITE-01 results 
comes from plutonium releases due to internal 
failures at the Plutonium Facility (TA-55-4); 
together, the TA-55-4 contribution and the 
contribution from the low-capacity facilities 
identified in SITE-01 account for 95 percent of 
the total integrated population dose. No acute 
fatalities are predicted to result from the 
earthquake event. 

A member of the public residing at the Royal 
Crest Trailer Park has the potential of receiving 
concurrent exposures to releases from 
TA-3-29, TA-50-1, TA-50-69, and TA-55-4 
for the postulated earthquake event. The MEl 
dose for this receptor location is conservatively 
projected to total 34.3 rem (TEDE) and 
primarily results from postulated releases 
associated with TA-55-4 (Plutonium Facility) 
TA-50-37 (RAMROD), and TA-3-29. 

The MAR (dominant contributors), earthquake 
frequencies, and accident conditions are the 
same for all four SWEIS alternatives; 
consequently, accident consequences across the 
alternatives are also projected to be comparable. 



Chemical release consequences also have been 
calculated. Chemical releases for SITE-02 
include the same releases as for SITE-01, plus 
additional releases of6,100 gallons ofnitric acid 
and 5,200 gallons of hydrochloric acid from 
tanks at TA-55. These tanks are located within 
a few hundred feet of one another, and the 
consequences of the hydrochloric acid release 
are far greater than the nitric acid release. 
Accordingly, the hydrochloric acid release was 
modeled in detail (note that no emergency 
response actions are assumed, with exposure 
assessed as though the persons exposed are 
located outdoors; both assumptions are 
conservative). The hydrochloric acid tank is 
contained inside a berm; consequently, the 
release rate is limited by the surface area within 
the berm. 

Consequence analyses were performed 
assuming a puddle of hydrochloric acid, which 
is the condition expected following seismic 
failure of the tank. The consequences of the 
release are provided in Table G.5.4.2-1 

G.5.4.3 SITE-03, Site-Wlde 
Earthquake Causing 
Damage to All Structures/ 
Internals 

As discussed in section G.5.4, the frequency of 
SITE-03 is 7.1 x 1 o-5 per year. The source term 
and consequences of this accident are also 
addressed above in section G.5.4. 

Accident Analysis 

Consequences of SITE-03 for Facility 
Workers and the Public 

In this case, high-capacity facility structures are 
subject to damage and collapse. Once these 
facilities are considered to be damaged by the 
earthquake, conservative values are used to 
estimate the source terms. These values are 
consistent with the conservative assumptions 
used in SITE-0 1 and SITE-02, but consider the 
larger magnitude of this earthquakes. The 
increase in impacts is associated with the greater 
inventories that are affected by the earthquake. 

High-capacity facility structures subject to 
damage and resulting in radiological releases 
for a 7.1 x 1 o-5 annual frequency earthquake 
include TA-16-205 (Weapons Engineering 
Tritium Facility structural failure), TA-54 
Area G (TRU drums overturn), TA-55-4 
(Plutonium Facility structural failure), and 
TA-55-185 (TRU Waste Staging Facility 
structural failure). The dominant MAR and 
source terms for this scenario are associated 
with TA-3-29, TA-54 Area G, and TA-55-4. 

For the 7.1 x 10-5 annual frequency earthquake, 
source term contributions include the identified 
dominant high-capacity structures (TA-54 
Area G and TA-55-4), the other dominant 
moderate-capacity (TA-50-69), and low
capacity (TA-3-29, TA-50-1, TA-50-37, 
TA-54-38, and TA-54 Area G) structures/ 
internals. The mean collective population dose 
is projected to total 210,758 person-rem 
(TEDE), resulting in approximately 134 excess 

TABLE G.5.4.2-1.-Consequences of a Hydrochloric Acid Release 

POINT OF COMPARISON ERPG-2 ERPG-3 

Distance, Adverse Dispersion 2.0 miles 0.72 miles 

Distance, Conservative Daytime Dispersion 1.0 miles 0.44 miles 

Adverse Dispersion, Exposed Population 194 93 

Conservative Daytime Dispersion, Exposed Population 124 36 
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LCFs. Projected doses and associated health 
effects primarily result from the postulated 
releases associated with TA-55-4 (accounting 
for almost 82 percent of the total) and TA-3-29 
(accounting for an additional 14 percent of the 
total). No fatalities from acute radiation 
exposure are predicted to result from the 
earthquake event. The bounding dose at the 
MEl location in the Royal Crest Trailer Park is 
approximately 247 rem. The LANL seismic 
event exposures are almost exclusively from 
inhalation of plutonium, for which the 
exposures are more protracted and the acute 
effects are correspondingly reduced or absent. 

The chemical release consequences for 
SITE-03 are the same as those for SITE-02 
(section G.5.4.2). 

The MAR (dominant contributors), earthquake 
frequencies, and accident conditions are the 
same for all four SWEIS alternatives; 
consequently, accident consequences across the 
alternatives are also projected to be comparable. 

Recent and ongoing seismic studies have 
identified the potential for ground faulting at the 
CMR Building (TA-3-29). The assessment of 
ground faulting impacts on facility damage is 
difficult to quantify. Forthe CMR.Building, the 
facility structure is assumed to collapse as part 
of the SITE-0 1 earthquake, with the CMR 
basement vault being intact until an earthquake 
magnitude comparable to a HCLPF of 0.34 g 
(frequency of 7.1 x 10-5 per year). The annual 
frequency associated with significant (greater 
than 50 centimeters) fault displacement is 
estimated to be 1 to 3 X 1 o-5 per year. Should 
fault displacement at the CMR Building occur 
in addition to other SITE-03 impacts, additional 
releases from the CMR.Building could result. A 
conservative sensitivity assessment of this 
impact was completed. It should be reiterated 
that a detailed understanding of the additional 
damage and associated releases at the CMR 
Building has not been completed. The 
conservative sensitivity assessment results in an 
additional 133,823 person-rem collective 
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population dose, resulting in about 99 additional 
excess LCFs. The MEl doses would increase by 
133.9 rem at the Los Alamos townsite and 
99.3 rem at the Royal Crest Trailer Park. 

G.5.4.4 SITE-04, Site-Wide Wildfire 
Consuming Combustible 
Structures and Vegetation 

General Scenario Description 

The LANL site and surrounding vicinity are 
generally forested areas with high fuel loading. 
Wildfires are frequent occurrences on nearby 
U.S. Forest Service land, with obvious potential 
for encroaching on the LANL site, as 
demonstrated by recent events. For this site
wide accident, it is postulated that a wildfire is 
initiated to the southwest of LANL near the 
border of the Bandelier National Monument and 
the Dome Wilderness Area. While there is a 
potential for initiation of a wildfire at many 
locations within and near the LANL site, this 
location was considered as resulting in the most 
widespread impact to the site and surrounding 
area. 

The fire begins mid day in the late April through 
June time frame, at a time of high or extreme 
fire danger, and is not extinguished in the first 
hour. The initial location is in an area populated 
with heavy ponderosa pine fuels that are found 
between roughly 6,500 and 8,200 feet (1,980 
and 2,500 meters) elevation. As the fire grows, 
local jurisdictions respond to the fire, but are not 
effective due to remoteness, travel time, lack of 
road access, fire behavior, etc. Resources from 
more distant jurisdictions are alerted, but cannot 
arrive in a short time because of distance, 
limited roads, and opposing evacuation traffic. 
It proves impossible to put out the fire with the 
available resources and existing forest access 
before it enters the laboratory. Unlike the Water 
Canyon fire (greater than 3,000 acres 
[1,200 hectares] in June 1954), La Mesa fire 
(15,270 acres [6,180 hectares] in June 1977), 
Dome fire (16,500 acres [6,680 hectares] 



April25 to May 5, 1996), and Oso fire (greater 
than 5,000 acres [2,000 hectares] in June 1998), 
the weather does not change in time to prevent 
the fire from sweeping across the western part of 
LANL and into the townsite. 

This specific analysis assumes a common 
meteorological situation that favors the fire. In 
this scenario, the fire begins about 10:00 a.m., 
reaches a size of 1,000 acres (400 hectares) in 
3 hours, and becomes a well developed crown 
fire on a broad fire front containing 6,000 acres 
(2,400 hectares) in the second day. Like the La 
Mesa fire (Foxx 1981), at times it advances at a 
rate of 38 chains 1 per hour (0.44 miles 
[0.7 kilometers]). It starts spot fires 0.5 to 
1.25 miles (0.8 to 0.2 kilometers) in advance, 
aided by prevailing southwest winds of20 miles 
per hour and low daytime humidity. It easily 
jumps canyons and existing fuel break lines 
around LANL and the townsite. 

The daytime convection column reaches to 20 
or 25,000 feet (6 to 7,600 meters). In the Oso 
fire, the fire burned as actively at night as in the 
day, with flame heights on the order of 100 feet 
(30 meters). In this scenario, in order to have a 
conservative (low height) plume rise, at night 
the temperature drops and the relative humidity 
increases. The nighttime plume rise is then 
about 2,000 feet (600 meters). The fire regains 
its intensity at 10:00 a.m. each day. Following 
fire passage, the smoldering remains of 
vegetation and structures emit smoke and 
contaminants at the surface level. 

The fire reaches State Road 4 and State Road 
501, the southwest edge ofLANL, at noon on 
the second day (see Figure G.5.4.4-1). 
Protective actions are already underway by 
LANL, such as relocating some radionuclides 
and barricading some windows, and releasing 
nonessential personnel following existing 
emergency plans. (Note that for this analysis, 
credit is given only for those protective 
measures that can be easily undertaken, such as 

1. 80 chains= 1 mile (1.6 kilometers). 

Accident Analysis 

ceasing operations or simple material transfers, 
are given credit.) The fuel break along these 
roads proves inadequate. At this point, the fire 
has progressed in areas where access is limited, 
hampering fire suppression activities due to 
concern for the safety of the firefighters. A 
control line is established at Pajarito Road and 
resources are concentrated there. Consequently, 
Pajarito Road is closed and not available for 
public evacuation. The fire burns forest to the 
west of and within LANL, but its eastern extent 
within LANL is constrained by pinyon-juniper 
woodlands and defined by fuel continuity and 
density. 

From aerial photographs, it is estimated that 
these continuous fuel lines threaten TA-37, 
TA-15, TA-16, and TA-66, and those TAs to 
their west, as well as areas in and on the edge of 
the forested canyons. Following the continuous 
fuel lines and steered somewhat by 
southwesterly winds, the fire enters and crosses 
Pajarito Canyon and Two Mile Canyon, and by 
1 :00 a.m. of the third day burns up to the 
Pajarito Road control line just west ofTA-66. 

Although it would be expected that the control 
line will contain most fires, in this conservative 
accident scenario an adverse meteorological 
situation exists. At noon on the third day, aided 
by a modest daytime wind speed pickup and low 
relative humidity, the fire crosses the Pajarito 
Road control line between TA-3 and TA-55. It 
surrounds TA-3 and TA-48, and enters Los 
Alamos Canyon either directly or by spotting. 
The fire continues down Los Alamos Canyon on 
both sides of Omega Road where TA-41 and 
TA-2 are located. Because Omega Road 
continues down Los Alamos Canyon as a dirt 
road below the Omega site, it is unsafe for 
firefighters to enter Los Alamos Canyon, and 
the fire progresses essentially unabated. 

From Los Alamos Canyon, the fire climbs onto 
the mesas where TA-53 and TA-21 are located. 
The fire also spots into Mortandad Canyon. The 
canyon fires are necessarily allowed to burn 
eastward, due to their inaccessibility, until they 
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FIGURE G.5.4.4-1-Location of the Los Alamos National Laboratory. 
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reach the thinner stands of pinyon-juniper 
common to the lower parts of the canyons. 
There they come under control, by wind and 
weather changes, lack of fuel continuity, by 
human interference, or some combination of 
these. When there are sufficient trees on the 
canyon walls, fire climbs the walls and then 
ignites combustible structures and fuel at the 
canyon edges. It enters the townsite early on the 
fourth day after initiation. 

An alternative fire scenario could have the fire 
initiate to the west ofLANL and townsite in the 
Santa Fe National Forest of mixed conifer and 
ponderosa pine. This crown fire, similar to the 
Oso fire of 1998, travels downslope somewhat 
more slowly on a broad front. This fire spots 
only 1/4-mile or more in advance. The present, 
relatively narrow fuel break around the town 
and laboratory along State Road 501 would be 
overreached. This fire also would consume the 
ponderosa pine and combustible structures in 
continuous fuel areas over the same western part 
of LANL and townsite, and the fire would 
spread down the lengths of canyons until it 
encountered thin pinyon-juniper stands. It also 
could not be fought successfully because there 
is no access to the National Forest west and 
north of LANL and townsite, and because there 
is no north-south fuel break comparable to 
Pajarito Road where a control line can be 
established and defended. This alternative is not 
analyzed because the selected scenario is 
believed to maximize the exposure to the Los 
Alamos townsite from laboratory releases. The 
final acreage burned in both scenarios is on the 
order of 2 7, 000 acres ( 10,900 hectares) of which 
about 8,000 acres (3,200 hectares) are within 
LANL boundaries. 

On the LANL site, the fire is assumed to 
consume all combustible structures in its path 
that are evaluated as having moderate or higher 
risk from wildfire under the LANL Building 
Appraisal Program. The fire also exposes the 
surface of contaminated earth previously 
protected by vegetation in the firing sites and 
canyons. This text separately discusses the 

Accident Analysis 

exposures from fire burning the soil cover and 
suspending the underlying soil, and the 
exposures from burning structures. Exposures 
from canyon fires are calculated individually, 
thus enabling the assessment of fires of lesser 
extent than the site-wide fire. 

This accident analysis does not consider off-site 
damage directly caused by the flames and 
smoke from LANL fires, and does not address 
the direct effects of the fire on the townsite. It is 
recognized that there is continuous fuel joining 
the National Forest and the residential areas and 

' that fires in the canyons at LANL also could 
propagate into the townsite. 

Wildfire Frequency 

Conditions that Favor Wildfire. These 
scenarios are quite credible, in view of the 
present density and structure of fuel 
surrounding and within LANL and townsite, as 
well as the occurrence of three major fires in the 
past 21 years. Some protection is afforded 
LANL by the fire scars of the previous Dome 
and La Mesa fires, but there is ample fuel 
continuity remaining to bring an off-site 
wildfire to the southwest and western boundary 
ofLANL. 

The probability of high to extreme fire danger is 
determined by the frequency of meteorological 
conditions of low precipitation for 2 to 3 weeks 
preceding; low relative humidity for 3 
consecutive days; and high temperatures. When 
the high to extreme fire danger exists in New 
Mexico in May through July, there are certain to 
be multiple ignition sources (from lightning, 
carelessness, and human causes). There is a high 
frequency of lightning and lightning-caused 
fires in the Jemez Mountains (Armstrong 1998). 
From 1975 to 1996, there were 372 fire starts 
(17.7 per year) in the 40,000 acres 
(16,000 hectares) of Santa Fe National Forest 
and Bandelier National Monument adjacent to 
LANL. Using as input the frequency of 
different sized fires, the PROBACRE model 
yielded a 30 percent probability of exceeding 
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S,OOO acres (2,000 hectares) in a S year period 
(Armstrong I998). Armstrong's calculation 
was made prior to the I998 Oso fire, whose 
inclusion would increase the probability. 

The frequency of a large fire encroaching on 
LANL is estimated as the joint probability of 
ignition in the adjacent forests, high to extreme 
fire danger, failure to promptly extinguish the 
fire, and a 3-day spell of southwesterly to 
westerly wind over II miles per hour (S meters 
per second), low humidity, and no precipitation. 

Determining the Joint Probability of 
Occurrence of Weather and Fire Danger 
Conditions. The probability of occurrence of 
the weather and fire conditions needed for this 
scenario were determined using wind data and 
fire danger data for April through June of I980 
through I998. These months were chosen on 
the general knowledge that fire risk and 
frequency is greater in those months. Note that 
site-wide fires also are possible, but less 
probable, in other months besides April through 
June; thus, the annual frequency of fire
favorable weather is somewhat greater than 
quantified for April through June. 

The fire danger was determined using Energy 
Release Component (ERC) data obtained from 
BandelierNationaiMonument(PC I998b). The 
ERC is a component of the National Fire Danger 
Rating System, and the adjective ratings, such 
as "moderate" or "extreme," are determined 
from categories of the ERC, with higher values 
of the ERC representing conditions of higher 
fire danger. Above a threshold value of the 
ERC, the fire danger is "very high" and 
"extreme," and this threshold value was used to 
determine days of very high and extreme fire 
danger. Interpolation was performed to 
estimate for days when ERC data was missing. 

In general, wind direction at any location varies 
and does not persist in a single direction for a 
few days. LANL is no exception. At LANL, 
persistent daytime winds are interrupted for a 
few hours when nighttime drainage winds 
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occur. However, granting short interludes of 
drainage flow, there are many instances in 
which a dominant direction, such as 
southwesterly, westerly, northerly, etc., can 
exist for 3 days without precipitation. 

For determining fire-favorable weather 
frequency, IS-minute average wind data from 
the I1.5-meter level of the TA-S9 and TA-6 
meteorological towers were used. For each day 
in April through June of I980 through I998, an 
average afternoon wind was calculated from the 
IS-minute data in order to eliminate local 
diurnal changes in wind speed and direction that 
are common to the area. Average afternoon 
wind speeds of greater than I 0 miles 
(16 kilometers) per hour were chosen to 
represent strong winds. While this threshold 
may seem low for a strong wind, wind gusts of 
over 30 miles (48 kilometers) per hour and 
sometimes over 40 miles (64 kilometers) per 
hour were seen on most days when the afternoon 
average wind was above I 0 miles 
(16 kilometers) per hour. The wind direction 
thresholds were set at I80° (southerly, meaning 
from the south) through 292.S 0 (west
northwesterly). Three-day periods from the 
same data set were then examined to determine 
if the ERC, wind speed, and wind direction fell 
above (or within) set thresholds. All 3-day 
periods falling within the set limits were then 
extracted. 

The results show that it is not uncommon to see 
a 3-day period exhibiting the selected 
characteristics in a given year, and that when 
such a 3-day period appears, it is likely that 
more than one such period will occur within that 
year. Specifically, the resulting statistics show 
that of the I9 years examined, S of them 
displayed at least one 3-day period within the 
limits, or I every 4 years. Of these 5 years, 4 of 
them had an average of3.6, 3-day periods. (An 
instance of S days in a row is counted as 3, 3-day 
periods.) This comes to IS.4 instances in I9 
spnngs. 



In summary, fire-favorable weather conditions 
occur on the order of once per year; the ignition 
sources are prevalent; and fire fighting is 
hampered by limited accessibility. Therefore, 
this analysis concludes that a major fire moving 
up to the edge of LANL is not only credible but 
likely, probably on the order of 0.1 per year. 
This frequency is the same for all alternatives. 

Dispersion Meteorology 

As noted, only certain meteorological 
conditions are compatible with such a fire. The 
meteorology of June 7 to 10, 1998, was selected 
for modeling the accident sequence because 
these dates were recognized as a recent time of 
serious fire danger to LANL. These conditions 
are regarded as conservative, in that in this 
period the wind is generally from LANL toward 
the nearby Los Alamos townsite and would 
result in higher total population doses. Santa Fe 
is much more distant, and concentrations would 
therefore be lower. Under northwesterly winds, 
exposures in Santa Fe (had the alternate 
scenario been used) would surely be less than 
exposures to the Los Alamos townsite from the 
southwesterly winds in this scenario. 

Exposures at 100 meters distance from burning 
exposed soils are calculated using C stability 
and 6.6 feet (2 meters) per second wind speed. 
These exposures can be regarded as MEl 
exposures, although it is unlikely that anyone 
other than firefighters will be present at that 
distance. Exposures at 3,300 feet (1,000 meters) 
are also reported. In canyons, where elongated 
area sources exist, the calculation provides 
integrated exposure at 330 and 3,300 feet (100 
and 1,000 meters) downwind ofthe long axis of 
the area, thus maximizing the exposure. This 
situation could occur with winds turning to 
follow the canyon profile, such as under 
drainage wind conditions. Thus, the calculation 
applies to plumes that are destined for any 
receptor within and beyond the contaminated 
sections ofthe canyons. 

Accident Analysis 

Soil Resuspension Following the Fire 

Suspension by the wind of a fraction of the 
surface soil can occur following denuding of the 
vegetation. This has the potential of exposing 
workers returning to the area, as well as the 
transient public, until the situation has stabilized 
and vegetation has begun to recover. As proven 
by the continuing existence of soil and ash 
following a fire, the suspension of fire residue 
and of burned soil is very small compared to the 
bulk quantity that continues to remain. Only the 
loose material would be suspended, and, if the 
material is not mechanically disturbed, the rate 
of suspension would taper off. Even if 
precipitation halting the suspension did not 
occur, the wind direction would change many 
times so that the resuspended material would 
not be transported as effectively as that from the 
shorter term, initial release. Consequently, 
resuspension doses are only calculated for an 
individual standing directly on the contaminated 
area. 

Large, brief suspensions for unweathered 
materials occur under mechanical disturbance, 
such as the passage of vehicles. This is highly 
dependent upon vehicle speed and wind speed 
(Figure 4-23, DOE 1994d). The hi~hest, 
bounding resuspension rate is 1 x 1 o- per 
passage for a car driven directly through powder 
tracer material on an asphalt road (DOE 1994d). 
However, there are no asphalt roads and no fast 
vehicle traffic on the firing ranges, and most of 
the contamination is not near roads. Hence, 
suspension by vehicles will not be of this 
magnitude and is not included in this analysis. 
Rather, the direct suspension by the wind 1s 
analyzed. 

A rate of resuspension is often expressed as the 
ratio of the airborne concentration and the areal 
surface contamination, usually with the units of 
meters-1. This ratio is called the resuspension 
factor. Its magnitude depends upon the wind 
speed, particle size, and nature of the cover. The 
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resuspension factor decreases with time due to 
weathering and downward migration of a 
portion of the contamination. Although most 
material remains in the surface soil, it becomes 
unavailable to the wind. Sehmel (1984) 
provides a substantive discussion of 
resuspension factors, their use, and limitations. 
Note, this concept strictly applies to the 
resuspension of material deposited from the 
atmosphere and applied to the soil as tracers in 
experiments and may not apply to material 
otherwise incorporated in the soil matrix. Most 
resuspension factors range from w-5 to w-11 

per meter. 

Note that the resuspension factor is not the 
fraction of the material that becomes airborne, 
and therefore cannot be treated as an airborne 
release fraction (ARF) or source term for 
dispersion models. Because of the way the 
resuspension factor is defined and measured, the 
concentrations apply only in the immediate 
vicinity (i.e., above) the contaminated soil. 
Concentrations beyond the area will be much 
lower, due to variations in the wind direction 
and atmospheric diffusion. 

Although resuspension factors are highly 
irregular and poorly defined (Sehmel 1984), 
they were applied to evaluate residual concerns 
with reoccupying burned out contamination 
areas. A conservative resuspension factor of 
1 x w-5 meters-1 (sandy soil with charred 
debris) is selected for use in this analysis (from 
Section 4.4, Table 4-16, page 4-91, 
DOE 1994d). The fraction of the suspended 
contaminant that is respirable (less than 
10 micrometers equivalent aerodynamic 
diameter) at the soil surface following the fire 
passage, is unknown. The particle size is likely 
to be large, as the contaminants will be attached 
to soil particles; but, because it is unknown, an 
RF of 1.0 is assumed. The appropriate time 
period for application of this conservative value 
is probably only a few days long, depending 
upon precipitation, because resuspension 
factors decrease by several orders of magnitude 
with time. 
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The resuspension factor of 1 x w-5 meters-1 

was applied to the mean areal soil concentration 
in the top layer of the contaminated sites, with 
the resultant radiological exposures shown in 
Table G.5.4.4.-l. These are the estimated 
exposures that could occur if all the 
contamination in the top soil layer were right at 
the surface, if there were no precipitation or soil 
cover, if there were wind, and if the receptor 
were standing above a spot that represented the 
average soil contaminationforthe contaminated 
portion of the site or canyon. These estimates 
are limited by the theoretical and experimental 
problems with resuspension factors. 

In practice, before these known contamination 
areas would be reoccupied following a fire, the 
potential for exposure would be assessed and 
protective actions taken as appropriate to 
minimize exposure to the personnel. 

Exposures from Burning Vegetation and 
Suspended Soil 

Open Burn/Open Detonation Dispersion 
Model. During the burning of a vegetative 
cover, some fraction of the soil is entrained into 
the fire and transported and dispersed 
downwind. Such downwind concentrations of 
soil contaminants suspended by fire were 
calculated using the Open Bum/Open 
Detonation Dispersion (OBODM) model. The 
Open Bum/Open Detonation Dispersion Model 
(OBODM) is intended for use in evaluating the 
potential air quality impacts of the open-air 
burning and detonation of obsolete munitions 
and solid propellants at U.S. Department of 
Defense and DOE installations (DPG 1997). It 
can be used to calculate peak concentration, 
time-mean concentration, time-integrated 
concentration, and particulate deposition from 
multiple sources. It can consider instantaneous 
or quasi-continuous releases from point, 
volume, and/or line sources. 

The model predicts buoyant rise of the plume 
from the burn and uses default mixing depths 
generally representative of noncoastal regions 
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TABLE G.5.4.4-1.-Estimated Inhalation Doses from Resuspension Following Wildfire 

TOTAL SOIL 
MEAN SOIL 

AIR 
SITE AREA (m2) 

CONTAMINATION 
SURFACE 

CONCENTRATION 
CONCENTRATION 

EF Site II ,690 675kgDU 0.058 kg/m2 5.8 X 10"7 kg/m3 

Phermex Site II,690 568kgDU 0.049 kg/m2 4.9 x w-7 kg/m3 

Potrillo Canyon 1,200 58kgDU 0.048kg/m2 4.8 X 10"7 kg/m3 

Mortandad I3,600 4.7 x I09 pCi mixed 3.4 x 105 pCi/m2 3.44pCi/m3 

Canyon 

1 DP Canyon 3,600 1.6 x 107 pCi TRU 4,480 pCi/m2 0.044 pCi/m3 

I 

Los Alamos 18,900 1.2 x 108 pCi TRU 6,560 pCi/m2 0.066 pCi/m3 

Canyon 

Acid Canyon 100 1.6 x 107 pCi TRU 1.6 x 105 pCi/m2 I.64 pCi/m3 

Pueblo Canyon 28,500 2.5 x I08 pCi TRU 8,9I2 pCi/m2 0.089 pCi/m3 

Notes: 
a The breathing rate used is 30.24 m3/day. 
b The effective dose conversion factors are for the mixture of nuclides at each firing site and canyon. 
c These intakes of uranium would exceed the OSHA PEL of0.25 mg per 8 hours. 

INTAKE PER 
EFFECTIVE 

DAya 
DCFb 

(mrem/JlCi) 

I7.5 mgc 1.18 X 105 

5.8 x 10"3 J.1Ci 

I4.7 mt 1.18 X 105 

4. 9 x 10"3 J.1Ci 

I4.6 mgc 1.18 X 105 

4. 9 x 10·3 J.1Ci 

1.0 x 10"4 J.1Ci 1.58 X 105 

1.4 x 10"6 JlCi 4.34 X 105 

2.0 x 10"6 JlCi 4.33 X 105 

5.0 x 10"5 JlCi 4.35 X 105 

2. 7 x 10"6 JlCi 4.3 X 105 

RECEPTOR 
DOSE 

(mrem/day) 

690 

579 

575 

I6.4 

0.58 

0.86 

21.6 

1.2 

~ 
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~ 
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in the western United States. The minimum 
meteorological input consists of wind speed and 
direction at 10 miles elevation, air temperature, 
and the Pasquill stability category or the Net 
Radiation Index. For OBODM wildfire 
calculations, a conservative stability and wind 
speed (category C and 2 meters per second at 
10 miles height) were selected to maximize the 
downwind exposures. A stable atmosphere 
would not represent the mixing conditions in the 
daytime meteorological situations favorable to a 
wildfire, and could not exist in the presence of 
the wildfire. 

Vegetation Fire Plume Rise. The OBODM 
model calculates the plume rise given a fuel 
loading, rate of burn, and heat content of the 
fuel. It calculates the resulting concentration 
distribution at specified receptor points. The 
fuel model classes and associated rates of burn 
(defined pursuant to Anderson 1982) were 
determined by field survey (PC 1998c) and are 
given in Table G.5.4.4-2. 

Caloric values of various terrestrial food plants 
and seeds are 4.5 to 5.2 cal/gm (Odum 1971). 
The heat content of dead cellulosic materials 
does not vary greatly (Simard et al. 1989). For 
this analysis, the heat content of both grass and 
of wood were assumed to be 4.95 cal/gm 
(20.7 J/gm) (Wilgen et al. 1990). The fuel 
models contain the sum the dead and live 
vegetation in various conditions of dryness and 
have an associated rate of fire spread. The range 
of uncertainty in the fuel load is large enough 
that the uncertainty in the moisture content, heat 
content, and rate of bum is not material. The 
total heat produced is used only to calculate the 
plume rise, which has only a modest effect on 
concentrations at moderate to large distances 
from the source. 

Areas of Contaminated Soil Analyzed. The 
areas of contaminated soil were identified as 
PHERMEX Firing Site and EF Firing Site in 
TA-15, Potrillo Canyon (from runoff at the EF 
Firing Site), DP Canyon and Los Alamos 
Canyon below TA-21, and Mortandad Canyon 
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below and east of TA-35. The radioactive 
waste lagoon at the end ofTA-35 has cattails in 
it, but contains water. Acid Canyon received 
untreated waste water until 1953, then treated 
waste water until 1963. It has been cleaned up, 
but residual contamination still shows up in the 
Acid Weir sediment trap. The area of 
contamination in Acid Canyon is estimated as 
3.3 feet wide by 330 feet long (1 meter wide by 
100 meters long) (PC 1998d). Acid Canyon 
empties into Pueblo Canyon, which also is of 
low concentrations. Other, numerous 
contaminated areas that have been covered with 
clean soil are not at risk of suspension during 
and following wildfire and therefore were not 
evaluated. Ten Site Canyon belo¥~ the 
Radioactive Liquid Waste Treatment Faci:ity in 
TA-50 was not evaluated, as its contamination 
is primarily strontium-90, which has a lower 
dose conversion factor than plutonium and 
because it has such low concentrations that it is 
no longer sampled (PC 1998e). 

The contamination levels were obtained from 
several publications, as identified at various 
places in this text and in the summary 
Table G.5.4.4-2. To be conservative, the total 
amount in the upper tier of sampled soil, usually 
0 to 1 or 0 to 3 inches (2.5 or 7.6 centimeters) 
depth, were assumed to be entirely on the 
surface and exposed to the fire. 

Airborne Release Fractions During 
Vegetation Fires. The model OBODM 
requires as input the fraction of contamination 
present in the fuels being burned. For these 
calculations, the ratio of this suspended 
contamination to the mass of fuel burned over 
the same area was presented to the model. To 
get this ratio, the mass of contamination 
suspended during the fire passage is the product 
of the contamination in the top layer of surface 
soil and the release fraction. For this 
assessment, all the contamination in the top 
layer of soil is assumed to be released with the 
release and respirable fraction (ARF x RF) 
appropriate to uranium metal under thermal 
stress. 



For contamination in the soil, duff and litter, the 
burning temperature is going to be low and the 
burning time short, with the fire front 
progressing at 0.2 to 0.44 meter per second in 
timber and grass, respectively. The possibility 
of shrapnel in trees is recognized. However, 
there are few trees around the firing sites, and 
the release fraction from burning DU is small. 
Uranium is not capable of continued burning 
after the fire has departed, and so the burning 
release time would be short. The ARF x RF for 
uranium metal under thermal stress is taken 
from DOE 1994d, Section 4.2.1.2.1, page 4-42. 
The observed geometric mean ARF x RF is 1 x 
10-4, with a 95 percent confidence level ARF x 
RF of 4 X 1 o-4 . In this analysis, the value 4 X 1 o-
4 also is used for beryllium and its compounds 
in the absence of experimental data dealing 
directly with beryllium. There are no release 
fractions available for radionuclides other than 
plutonium and uranium in the DOE-HDBK-
3010-94 (DOE 1994d) or in the Nuclear Fuel 
Cycle Facility Accident Analysis Handbook 
NUREG/CR-6410 (NRC 1998). The bounding 
ARF x RF for powders subjected to thermal 
stress are 6 x 1 o-5 for nonreactive compounds 
and 1 x 1 o-5 for reactive compounds (DOE 
1994d, Section 4.4.1, page 4-61). For 
consistency, the conservative ARF x RF of 
4 x 1 o-4 also was used for other nuclides in 
contaminated soils. 

Contamination in Plants and Animals. Small 
mammals have tissue/soil uranium ratios of 1 o-3 

and 10-4 (Miera et al. 1980), and tissue/soil 
cesium and strontium ratios on the order of 1.0 
(Whicker and Schultz 1982, Table 17). (It is 
unclear whether these ratios are wet or dry 
weights in the animals, plants, and soils.) For 
the reasons of their low concentration ratios, 
their escape ability, and their very small total 
mass compared to that of the vegetation, 
animals are ignored as a source of airborne 
nuclides in this analysis. 

The NRC has published a list of plant/soil 
concentration ratios (NRC 1977). The ratios for 
stable strontium and cesium are 0.017 and 0.01, 

Accident Analysis 

respectively, although there will be cases where 
observed values differ substantially (Whicker 
and Schultz 1982). Whicker and Schultz stated 
that the ratios for uranium range from 1 o-4 to 
over 10-1, that ratios for plutonium are 
particularly dependent on chemical form, and 
that ratios for americium are perhaps 1 00-fold 
higher than plutonium. Plants growing where 
uranium concentrations in surface soils were 20 
times to 3,500 times background, have 
exhibited uranium concentration factors of0.05 
(spring) to 0.08 (fall). Late fall standing dead 
vegetation at the EF site averaged 
320 micrograms uranium per gram of dry 
vegetation (Miera et al. 1980). Applying this 
observation, the 1,987 kilograms of vegetation 
at the EF site would contain 0.64 kilogram of 
depleted uranium, all of which would 
presumably become airborne in the fire. 
Application of the ARF of 4 x 10-4 to the EF site 
soil would produce 0.27 kilogram of airborne 
depleted uranium. Thus, the dose from burning 
vegetation could contribute 2.37 times the dose 
from the suspended soil, and the doses could be 
3.37 times the value given for soil alone in the 
final column of Table G.5.4.4-2. 

Wenzel et al. (1987) studied radionuclide 
concentrations in soil, litter, and vegetation 
growing in a TRU waste area, and concluded 
that a higher resolution sampling is needed for 
cesium-137 and plutonium-239/plutonium-240 
to interpret surveillance results and produce 
reliable risk assessments. Their observations, 
suggest that the concentrations of these 
nuclides, and of depleted uranium, in vegetation 
is always less than the concentrations in the top 
0.8 inch (2 centimeters) of soil, and generally an 
order of magnitude less. 

Thus, it is concluded that the doses in the final 
column of Table G.5.4.4-2 could be increased 
by a factor of three or four to account for the 
contamination in the vegetation above ground 
that becomes airborne. 

Beryllium Exposures. The 8-hour time 
weighted average for worker exposure to 
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TABLE G.5.4.4-2.-Summary Table for Contaminated Soil Areas 
,---------------- ---- ~------·- --- - --~ 

I 
SITE 

PHYSICAL MEAN SOIL FUEL TYPE 
BURN RATE FUEL LOADING 

RECEPTOR DOSE AT 
DIMENSIONS CONTAMINATION FUEL MODEL 100m AND 1,000 m 

EF Sitea 200 ft/61 m 542 ppm area-weighted Grass Fuel Model I 78 chain/hr 1,987 kg; 0.74 ton/ 0.21 mrem (0.01 mrem) 
radius 11,690 m2 uraniumb; 675 kg total (0.44 m/s) acre (0.17 kg/m2) 

PHERMEX Sitea 200 ft/61 m 456 ppm area-weightedb; Grass Fuel Model I 78 chainlhr 1,987 kg; 0.74 ton/ 0.18 mrem (0.008 mrem) 
radius 11,690 m2 568 kg total (0.44 m/s) acre (0. 17 kg/m 2) 

PHERMEX Sitec 200 ft/61 m Simple average 31.7 ppm Grass Fuel Model 1 78 chainlhr 1,987 kg; 0.74 ton/ 0.8 11g/m3 (0.0005 11g/m3)i 
radius 11,690 m2 Beryllium in 0 to 3 inch soil (0.44 m/s) acre (0.17 kg/m2) 

depthd 

Potrillo Canyone 4m x 300m 58 kg uranium 0 to 15 em depth PIPO-Canyon Fuel 35 chainlhr 566 kg; 2.1 ton/ 0.0016 mrem 
1200 m2 Model2 (0.20 m/s) acre (0.47 kg/m2) (3.5 x 10"4 mrem) 

Mortandad 4mx 3,400m Surface inventory of 4.7 x PIPO-Canyon Fuel 35 chainlhr 6,415 kg; 2.1 ton/ 4.7 X 10'4 mrem 
Canyong 13,600m2 I 09 pCi of mixed nuclides Model2 (0.20 m/s) acre 0.47 kg/m2 (3.6 x 10"5 mrem) 

DP Canyonf,g 3mx1,200m 1.6 x 107 pCi TRU surface PIPO-Canyon Fuel 35 chainlhr 1,700 kg; 2.1 ton/ 2. 8 x 10'4 mrem 
3,600m2 inventory Model2 (0.20 m/s) acre (0.47 kg/m2) (1.6 x 10'4 mrem) 

Los Alamos 3m x6.3 km 1.2 x 107 pCi of TRU surface PIPO-Canyon Fuel 35 chainlhr 8,920 kg; 2.1 ton/ 1.5 X 10"7 mrem 
Canyong 18,900 m2 inventory Mode12 (0.20 m/s) acre (0.47 kg/m2) (1.4 x 10'7 mrem) 

Acid Canyong,h 1 mx lOOm 16.4 x 106 pCi of TRU surface PIPO-Canyon Fuel 35 chainlhr 47.2 kg; 2.1 ton/ 4.1 x 10'5 mrem 
100m2 inventory Model2 (0.20 m/s) acre (0.47 kg!m2) (3.0 x 10'6 mrem) 

Pueblo Canyong 3m x 9.5 km 2.5 x 108 pCi of TRU surface PIPO-Canyon Fuel 35 chain/hr 13,450 kg; 2.1 ton/ 2.2 x 10'8 mrem 
28,500m2 inventory Model2 (0.20 m/s) acre (0.47 kg/m2) (2.0 x 10'8 mrem) 

a Data from DOE 1995a Appendix D. 
b 456 ppm and 542 ppm area-weighted average depleted uranium in 0 to 3 inch depth of surface soil of density 1.4 g/cm3 yield 568 kg and 675 kg depleted uranium. 
c Data from Fresquez 1994, results of the soil sampling survey conducted over active RCRA firing site TA-15-184 (PHERMEX). 
d Simple average concentration in surface soil of density 1.4 g/cm3. 
e Data from Miera eta!. 1980. 
f Width and length from PC 1998f. 
g Data from Environmental Surveillance Reports (ESR) for 1992 (LANL 1994e), 1995 (LANL 1996r), and 1996 (LANL 1997c). 
h Data from Acid Weir site, Table 5-14 ofESR 1996. 
i For beryllium, rather than the TEDE or integrated concentration, the peak concentration is provided for comparison to standards. The acceptable maximum peak for a maximum 

of30 minutes is 25 11g/m3 (NIOSH 1997). 
j Due to the very long line source oriented down the canyon and the wind blowing down the canyon, dose does not change much with distance down the canyon. In fact, at 10,000 m 

in Los Alamos Canyon, the dose is effectively the same as at 1,000 m. 
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beryllium and its compounds is 0.002 milligram 
per cubic meter. The acceptable maximum peak 
for a maximum duration of 30 minutes 
is 0.025 milligram per cubic meter 
(NIOSH 1997). These are not thresholds that 
will protect all people but are useful for 
comparison to the concentrations from burning 
over the PHERMEX site. The beryllium 
concentrations calculated by OBODM 
(Table G.5.4.4-2) were 0.0008 milligram per 
cubic meter, much less than these thresholds. 

Conclusions as to Doses Downwind from 
Firing Sites and Canyon Fires. The doses at 
330 feet and 3,300 feet (100 meters and 
1,000 meters) downwind from fires over 
individual firing sites and canyons are provided 
in Table G.5.4.4-2. The doses assume that the 
receptor remains at those locations for the full 
time of the plume passage. This can be a long 
time, as the fire front advances at about 0. 7 foot 
per second (0.2 meter per second) in the canyon 
timber. At this speed, the fire takes 13.5 hours 
to burn the contaminated area of Pueblo 
Canyon, 8.9 hours for Los Alamos Canyon, 
4.8 hours forMortandad Canyon, and 1.7 hours 
for DP Canyon, but only 0.42 hours for Potrillo 
Canyon and 20 minutes for the EF site. 

The largest doses from the vegetation fires are at 
330 feet (100 meters) downwind of the firing 
sites, EF (0.21 millirem), and PHERMEX 
(0.18 millirem). The 5 X w-7 LCF per millirem 
risk factor can be applied to the doses in 
Table G.5.4.4-2, to receive assurance that there 
are no effects expected from the radiological 
exposures from burning vegetation and ground 
cover over soils. If the total area of 
contamination is small, such as for the firing 
sites and Acid Canyon, then the same values 
would apply for any wind direction. For the 
other canyons, however, the exposure is 
integrated for the entire length of the canyon 
fire, and so the exposure to the side of the 
canyon would be less than given m 
Table G.5.4.4-2. 

Accident Analysis 

Because the canyons are parallel, a receptor 
cannot be directly downwind from more than 
one canyon, and hence, the exposures from 
multiple canyons should not be added to obtain 
a new MEl dose. In order for a receptor to 
receive exposure from multiple canyons, the 
wind would have to be transverse to them, as it 
would be in this site-wide fire with the 
southwesterly winds. However, if the wind 
were transverse to multiple canyon fires, the 
orientation of the canyons would assure that the 
dose from each would be much less than those 
shown at 100 meters distance in 
Table G.5.4.4-2. One must conclude that, no 
matter the orientation of the wind, sources, and 
receptors, the MEl dose from site-wide 
vegetation fires must be less than 1 millirem. 

Delayed Emissions Following Building Fire 

The smoke or emissions from building remains 
following the fire passage were not modeled. 
The entrainment of surrounding air by strong 
fires will capture much of the delayed emissions 
that occur soon after passage of the fire front, 
converting them into an elevated release as part 
of the main fire. However, in the LANL 
landscape there may not be an intense, 
continuous fire front; hence, some of the 
contaminants in the surface emissions may 
travel and disperse at low elevations. The 
relative amount of the contaminant that is and is 
not entrained into the main fire plume cannot be 
evaluated. 

Evaluation of Building Fires 

This section analyzes potential individual and 
population radiological and chemical exposures 
from buildings burning as a result of wildfire 
initiation. Each building was first screened for 
its vulnerability to wildfire. Those that were 
evaluated as vulnerable were then screened for 
chemical and radiological inventories. For 
those with significant inventories, the doses 
from the fires were then obtained from previous 
fire analyses (such as in SARs or this SWEIS) or 
newly calculated using the MACCS code. 
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Criteria and Process for Determining 
Building Vulnerability to Wildfire. The 
evaluation of vulnerability to wildfire is on the 
basis of building construction, materials and 
exposure, slope, and the quantity and structure 
of external fuel as described below. The total 
wildland fire vulnerability was calculated for 
this SWEIS by the LANL Fire Protection 
Group. The vulnerability is the product of the 
structure hazard times the sum of the fuel hazard 
and slope hazard, as defined below. 

The Structure Hazard Rating considers the 
combustibility of the exterior structure: 

• 
• 
• 
• 

Underground-0 
Noncombustible exterior (windowless)-! 
Noncombustible (window exposures)--2 
Combustible exterior-3 

Fuel Hazard. This is the product of two 
components, fuel loading and distance factor. 
The fuel loading is taken as zero for short grass 
and asphalt, and for other conditions is 
determined by the fuel model type, as described 
in Aids to Determining Fuel Models For 
Estimating Fire Behavior (NWCGP 1982). 

The distance factor, DF, expresses the distance 
of the fuel from the structure. 

• 

• 

• 

DF-0, distance is greater than 4 times the 
height of the fuel. 
DF-1, distance is greater than 2 times the 
height of the fuel. 
DF-2, distance is the height of the fuel. 
DF-3, distance is less than 1/2 the height 
of the fuel. 

Slope Hazard. Exposing slopes are rated as 
follows: 

Slope Hazard Slope 

5 Mild (0 to 5%) 

10 Moderate (6 to 20%) 
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15 Steep (21 to 40%) 

20 Extreme (41% and greater) 

The total vulnerability is then calculated as the 
product of the structure hazard times the sum of 
the fuel hazard and slope hazard. This number 
is converted to a word description as follows: 

Numerical rating Vulnerability 

0 to 5 None 

6 to49 Very Low 

50 to 79 Low 

80 to 149 Moderate 

150 to 259 High 

260 and above Extreme 

Note that this LANL system does not provide a 
probability that a wildfire will approach the 
building, or that any particular building will 
bum in a fire. Rather, it sorts which buildings 
are more likely to be damaged or destroyed 
should a wildfire approach. Table G.5.4.4-3 
lists the buildings that have a moderate or higher 
risk, have also been assigned a hazard category 
in the publication LANL 1998a, and were 
subsequently evaluated for public exposure 
from wildfire. Other buildings have no 
significant amounts of MAR and were not 
evaluated for this accident analysis. 

For each building that has a moderate or higher 
vulnerability and appears in LANL 1998a, a 
determination was next made as to whether 
further analysis of public exposure was needed. 
Table G.5.4.4-4 provides the results. Some 
buildings were eliminated based on updated 
inventories, as having no significant 
inventories, or an inventory that was present 
only for brief periods. These determinations 
appear in the columns headed "Comments and 
EIS Assessment." The comments column 
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TABLE G.5.4.4-3-Evaluation of Vulnerability of LANL Buildings to Wzldfire 

COMMENTS, AND 

1ECHNICAL WILDLAND NUCLEAR CONST. 
1ENTATIVE 

AREA 
BUILDING 

RISK FACILITY 
HAZARDS 

TYPE 
INVENTORY 

PENDING 
VERIFICATION 

TA--02 44 Moderate No Rad 1 

TA--02 49 Extreme No Rad 3 Cooling Tower 

TA--03 130 Moderate Yes Rad 2 

TA--03 16/208 High No Rad 2 

TA--03 494 Moderate No Rad 2 

TA--03 66/451 High Yes Rad, Chern 2 Nitric acid, fuming 
(6,484lbs.), 

hydrochloric acid 
(3) 30 lbs. ), 

hydrofluoric acid 48 to 
51% (490 lbs.) 

TA--08 65 Moderate No Rad 1 

TA--08 70 Moderate Yes 2 

TA-15 183 Moderate No Rad 2 

TA-16 205 Moderate Yes Rad 2 

TA-16 248 Moderate No 2 

TA-16 255 High No 3 Exposes 16 to 205 

TA-16 414 Moderate No Rad 2 

TA-16 459 High No 3 Exposes 16 to 205 

TA-18 32 Moderate Yes Rad 2 

TA-21 155 Moderate Yes Rad 2 

TA-21 209 Extreme Yes Rad, Chern 2 

TA-21 61 Moderate No 2 

TA-35 110 High No Rad 3 

TA-35 213 High No Rad, Chern 2 Nitric acid (406lbs.) 

TA-41 2 Moderate No 2 

TA-41 30 Moderate No 2 Outside rad storage 

TA-41 4 Moderate No 2 

TA-43 1 Extreme No Rad, Chern 2 Hydrochloric acid 
(483 lbs.) 

TA-46 208 Moderate No Rad 3 

TA-46 217/218 Moderate No 3 Exposes 46 to 75 

TA-48 1 Moderate No Rad, Chern 2 Sulfuric acid 14% 
(2,400 1bs.), hydrogen 

fluoride solution 
(663 lbs.), chlorine 

(223 lbs.) 
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TABLE G.5.4.4-3--Evaluation of Vulnerability ofLANL Buildings to Wzldfire-Continued 

COMMENTS, AND 

1ECHNICAL WILDLAND NUCLEAR CONST. 
1ENTATWE 

BUILDING HAZARDS INVENTORY 
AREA RISK FACILITY TYPE 

PENDING 
VERIFICATION 

TA-48 45 Moderate No Rad, Chern 2 Nitric acid (1,812lbs.), 
hydrochloric acid 

(545lbs.), hydrofluoric 
acid (23 lbs.). Bldg. not 

in LANL 1998a 

TA-51 11 Moderate No Rad 2 

TA-51 12 Moderate No Rad 2 

TA-53 I Moderate No Rad 2 

TA-53 3 Moderate No Rad, Chern 2 

TA-53 Rad Waste Moderate No Rad 2 
Lagoon 

TA-54 153 Moderate No Rad 3 

TA-54 215 Moderate No Rad 3 

TA-54 224 Moderate No Rad 3 

TA-54 226 Moderate No Rad 3 

TA-54 229 High No Rad 3 

TA-54 230 High No Rad 3 

TA-54 231 Moderate No Rad 3 

TA-54 232 Moderate No Rad 3 

TA-54 283 Moderate No Rad 3 

TA-54 33 High No Rad 3 

TA-54 48 Moderate No Rad 3 

TA-54 49 Moderate No Rad 3 

TA-54 AreaG, Moderate No Rad 3 
Pad2 

TA-55 107 Moderate No 3 

TA-59 118 High No 3 

TA-59 119 High No 3 

TA-59 32/33/34 Moderate No 3 

TA-59 35/36/37 Moderate No 3 

Notes: For construction type, 0 =Underground, I =Noncombustible/Windowless, 2 =Noncombustible, 3 =Combustible. 
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TECHNICAL 
AREA 

TA-02 

TA-02 

TA--D2 

TA--D3 

TA--D8 

TA--D8 

TABLE G.S.4.4-4---Final Vulnerability and Consequence Assessment of Building Wildfires 

BLDG. NO. 
FACILITY 

COMMENTS SWEIS ASSESSMENT 
NAME 

4 Laboratmy Fonner Facility Manager stated that no residual Eliminated based on no residual contamination or 
Storage contamination exists in this building, and it would not inventories. 

Building, OWR add contaminants to the plume during a wildfire. 

44 Laboratory Fonner Facility Manager stated that two resin No data available and therefore could not be 
Storage exchange columns exist in this building, and samples analyzed. Public exposures from the small inventory 

Building OWR could be collected and analyzed to detennine the would be bounded by other building fires. Facility is 
amount of contamination that currently remains in the scheduled for disposal. 

ion exchange columns. He indicated that the 
remaining contamination would be very small and 

may contain cobalt-60. 

1 Omega West Fonner Facility Manager stated that reactor systems Fuel has been removed; Reactor is in the process of 
Reactor (OWR) were flushed and analyzed as part of the completing any decontamination and 

decontamination and decommissioning process, the decommissioning activities; eliminated based on no 
cooling systems are dry, the reactor vessel or housing wildfire risk to inventory 
is still radioactive, but is encased in a stainless steel 

vessel that should not bum. 

66/451 Sigma Building 130 kg of fines in oil, plus 100 electrodes each The maximum dose from the inventory of 65,000 kg 
114 inch thick by 8 inch by 4ft. long. Remainder of calculated for this scenario was 3.0 x w-5 rem 50 yr. 
65,000 kg of DU is in fixed storage cabinets of 1/2 committed effective dose equivalent (ED E) at 

hour fire resistance. All material is in the basement. approximately 10 km from the release point 

Infonnation from facility walkdown conducted by 
(Young 1998). 

GRAM, Inc. (Garvey 1998) nitric acid, fuming Chemicals below grade level and not likely to be 
(6,484lbs.), hydrochloric acid (3,130 lbs.), affected by fire. 

hydrofluoric acid 48 to 51% ( 490 lbs. ). 

24 Isotope The facility is used only intermittently for storage of Eliminated based on the intennittent use of the 
Building radioactive material; operations, in the event of a facilities 

wildfire, would not be conducted or would be 
tenninated and material would not be stored in this 

facility. 

70 Nondestructive Eliminated based on the intennittent use of the 
Test facilities 
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1ECHNICAL 
AREA 

TA~I5 

TA-15 

TA-16 

TA-18 

TA-21 

TA-21 

TA-35 
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TABLE G.S.4.4-4-Final Vulnerability and Consequence Assessment of Building Wil4fires-Continued 
-------------- - -- ---~- ··-------- ---- ------- -- ---

BLDG. NO. 
FACILITY 

COMMENTS SWEIS ASSESSMENT 
NAME 

203/213 PHERMEX There is no known residual contamination or Eliminated based on no residual contamination or 
Cavity Shelter inventory of radioactive material in this building. inventories 

313 Radiographic Radiation is only present when machine is operating. Eliminated based on no residual contamination or 
Support Concrete blocks surround equipment; therefore, the inventories of radioactive material 

equipment would not be at risk in a wildfire. 

205 Weapons I 00 g, tritium in process; vault storage: 60 g in tubs, The maximum dose (MEl) was calculated as 0.25 rem 
Engineering 1,200 gin Lp-50 Containers. at 4.85-km distance. Doses are less at shorter 

Tritium Facility 
Information from facility walkdown conducted by 

distances due to the plume rise. The population dose 
(WETF) 

GRAM Inc. (Garvey 1998) March 2, 1998 FSAR 
is 189 person-rem within the 80.5-kilometer 

available, No SER. 
(50-mile) radius. 

(Young 1998) 

32 Critical All three kivas are concrete construction, and Eliminated based on no wildfire risk to the 
Assembly materials are contained in a concrete vault within the inventories 
Building kivas. 

155 Tritium Science 200 g tritium. The RAD-05 aircraft crash and fire accident 
Test Assembly 

Information from facility walkdown conducted by 
consequences from a 200 g release of tritium oxide 

(TSTA) 
GRAM Inc. (Garvey 1998). 

were 24 person-rem population exposure and mean 
MEl dose of 0.012 rem at State Road 5 (360m). 

These consequences are 25% less under the Reduced 
Operations Alternative. 

209 Tritium Science I 00 g tritium Scaling of the RAD-05 aircraft crash and fire 
and Fabrication 

Information from facility walkdown conducted by 
accident consequences to a I 00 g release of tritium in 

Facility 
GRAM Inc. (Garvey 1998). 

oxide form results in 12 person-rem population 
exposure and mean MEl dose of 0.006 rem at Route 

502 (360m). 

213 Target I kg beryllium; 10 lbs. boron trichloride; 5 lbs. There would be only a very small dose, as 20 Ci is a 
Fabrication (solid), 8 kg (solutions) cyanide; 3 lbs. diborane, 31. 1110 the inventory of the RAD-05 accident, and the 

formaldehyde, 4 lbs. metal carbonyls, 171 1 nitric TA-15 ,:onrce is further from the townsite than is the 
acid, I lb. phosphene, 20 Ci tritium, 10 kg U-235 TA-21 source. The chemical inventories are small 

Information from facility walkdown conducted by 
and therefore not modeled. 

GRAM Inc. (Garvey 1998). 
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1ECHNICAL 
AREA 

TA-41 

TA-43 

TA-48 

TA-53 

TA-53 

TA-54 

TABLE G.5.4.4-4-Final Vulnerability and Consequence Assessment of Building Wildfires-Continued 

BLDG. NO. 
FACILITY 

COMMENTS SWEIS ASSESSMENT 
NAME 

4 Experimental Approximately 0.02 g tritium (about 200 Ci) as The RAD-05 aircraft crash and fire accident 
Science residual contamination. consequences from a 200 g release of tritium in oxide 

Laboratory form at TA-21 were 24 person-rem population 
Building exposure and mean MEl dose of 0.012 rem at Route 

502 (360m). 

I Health 30 liters formaldehyde Evaluated in the SWEIS earthquakes. The ERPG-2 
Research 

Information from facility walkdown conducted by 
and ERPG-3 distances were 0.17 and 0.1 miles (0.27 

Laboratory and 0.16 km), respectively, under conservative 
GRAM, Inc. (Garvey 1998). 

daytime dispersion conditions. The number of people 
exposed to greater than ERPG-2 and ERPG-3 were 

11 and 6, respectively. 

I Radiochemistry See BIO for TA-48, approved 3/31/97. Dissolving wing fire (Scenario 2) 0.3 mrem at 720 m, 
Laboratory Alpha wing fire is 5.4 mrem at 720 m or at the Royal 

Crest Trailer Park. The whole facility fire is 
postulated to be 50 mrem. Chemical exposures at this 

location are less than ERPG-2. 

I Laboratory Eliminated based on unavailability of the small 
Accelerator inventory to wildfire, per walkdown provided by 

Building Chris Del Signore 

3 Linear Eliminated based on unavailability of the small 
Accelerator inventory to wildfire, per walkdown provided by 

Building Chris Del Signore 

153,224,226, Waste drum Evaluated in RAD-08. The consequences of the aircraft-initiated fire in 
229, 230, 231, preparation, RAD-08 were 400 person-rem population exposure, 
232, 283, 33, and domes and a mean MEl dose of 22 rem at both White Rock 
48,49,and and Pajarito Road. 
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contains suspected inventories, pending 
verification. 

Public Exposures from Burning Buildings. 
Those building fires with integrated population 
and MEl inhalation exposure from burning 
buildings are also presented in summary 
Table G.5.4.4-5. Analyses already existed for 
some buildings in SARs and elsewhere in this 
SWElS, such as the case for the aircraft crashes 
and fires in TA-21 and TA-54, identified as 
RAD-05 and RAD-08. The exposures assume 
no sheltering inside buildings or vehicles and 
that no protective actions are taken by the 
individual at those locations. Although Area G 
is not in the direct path of the fire, it borders a 
canyon and could be victim to a canyon fire 
even in the absence of a site-wide fire. 
Therefore, it also has been included in the 
wildfire analysis. The reader may evaluate 
the consequences of a partial site-wide wildfire 
and/or canyon fires by selecting individual 
canyons from summary Table G.5.4.4-2 and 
individual facilities from Table G.5.4.4-4 for 
summation. 

Vulnerable buildings and the outdoors in the 
fire path were screened for their chemical 
inventories. No new inventories were found 
that were not available for the analysis of the 
site-wide earthquake (sections G.5 .4 .1 and 
G.5.4.2). For fire-vulnerable facilities, the 
earthquake chemical results were accepted for 
the site-wide fire, and entered into 
Table G.5.4.4-4. Note that, whereas the 
chemical releases in the earthquake were at 
ground level, the chemicals in the plume from 
the fire would be at higher elevations, and the 
concentrations at ground level would be much 
less. 

Note that the meteorology used for dispersion in 
the different SARs and for the radiological 
accidents RAD-05 and RAD-08 in this SWElS 
are not the same as that posed for this wildfire. 
The SARs use more conservative dispersion 
with low wind speed and stable conditions and 
will have a higher dose than if they had used 
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wildfire meteorology. The wildfire has 
significantly stronger wind and a neutral or 
unstable atmosphere, strongly affected by the 
fire itself. The SWElS uses representative 
meteorology for an entire year and presents a 
mean MEl (section G.2.4). The representative 
meteorology includes winds blowing away from 
any receptor, and the full range of stabilities, 
weighted by frequency of occurrence. The 
wildfire meteorology would possibly result in 
the same dose to the MEl and population as does 
the mean meteorology because it may be close 
to the annually typical stability and wind speed. 
It was concluded that, due to the magnitude of 
the doses and the conservative assumptions in 
the wildfire scenario, and the uncertainty of the 
population distribution during the fire, new 
calculations were not warranted for RAD-05 
andRAD-08. 

There are no differences in wildfire frequency 
among the alternatives. The consequences do 
not vary with alternatives, except that the 
inventory and consequences are reduced by 
25 percent in RAD-05 under the Reduced 
Operations Alternative. 

Population Exposures 

The following information on the exposed 
population is based upon the Los Alamos 
County Emergency Plan and the LANL Closure 
Plan (PC 1998£). In the event of a wildfire 
approaching from the south, LANL would begin 
evacuation of the southern area of LANL as 
soon as it was determined that the fire posed a 
threat, and proceed north with the evacuation. 
Personnel deemed essential to shutdown 
operations would remain until such actions were 
completed. Some emergency response 
personnel and security personnel would remain 
at all times in some areas. There are 10,200 
LANL employees (including contractors), of 
which approximately 4,000 live outside of Los 
Alamos County and 6,200 within Los Alamos 
County. The main hill Road 502 will evacuate 
800 cars per hour, and the combination of the 



TECHNICAL BUILDING 
AREA NUMBER 

TA--{)3 66/451 

TA-16 205 

TA-21 155 

TA-21 209 

TA-43 1 

TA-48 1 

TA-54 153, 224, 226, 229, 
230,231,232,283, 
33, 48, 49, Pad 2 

f ...... 
\0 

TABLE G.5.4.4-5-Consequence Summary for Building Fires 

FACILITY NAME SWEIS ASSESSMENT 

Sigma Building The maximum dose calculated for this scenario was 3 x 1 o-5 rem 50 yr. committed effective 
dose equivalent (ED E) at approximately 10 km from the release point. 

Weapons Engineering The maximum dose (MEl) was calculated as 0.25 rem at 4.85-km distance. Doses are less 
Tritium Facility at shorter distances due to the plume rise. The population dose is 189 person-rem within the 

80.5-km (50-mile) radius. 

Tritium Science Test Release of 200 grams of tritium oxide, resulting in population dose of 24 person -rem, and a 
Assembly (TSTA) mean MEl dose of0.012 rem at State Road 502 (360 meters). These consequences are 25% 

less under the Reduced Operations Alternative. 

Tritium Science and MEl dose of 0.006 rem at State Road 502 (360 meters) and 12 person-rem population dose. 
Fabrication Facility 

Health Research Laboratory ERPG-2 and ERPG-3 distances are 0.17 and 0.1 miles (0.27 and 0.16 km) respectively. 
The number of people exposed to formaldehyde at greater than ERPG-2 and ERPG-3 are 

II and 6, respectively. 

Radiochemistry Laboratory MEl dose from the entire building fire is 50 mrem at the Royal Crest Trailer Park. 
Chemical exposures at this location are less than ERPG-2. 

Waste Drum Preparation, Total population exposure 400 person-rem, and mean MEl of 22 rem at both White Rock 
and domes and Pajarito Road. 
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East Jemez and Pajarito roads will evacuate 
another 800 cars per hour. 

In a realistic scenario, evacuation of the town 
begins when the fire is well into the LANL site, 
but is impeded because of panic, accidents, and 
the very limited road system, including the 
closure of Paj arito Road. Some fraction of the 
population refuses to leave, and a significant 
number are relocated to the eastern edge of the 
town where there is less fuel load. Los Alamos 
has 11,500 residents, and White Rock has 8,000 
residents. Los Alamos County estimates there 
are 2.4 people per family, and that 25 percent of 
the families will take two vehicles instead of 
one. It is accepted that the 6,200 LANL 
employees will all go home before evacuating 
the mesas. The 4,000 people living off the hill 
will take 1.25 hours to evacuate at two people 
per car in the absence of accidents. If all the 
employees go home first, the people living off 
of the hill may have cleared before the townsite 
begins. There would be 6,832 cars to leave the 
hill, which would take 4.3 hours. This is based 
on 2.4 people and the 25 percent extra vehicles. 
It should also be noted that up to 10 percent of 
the people might refuse to evacuate. 

Because the differing population density as a 
function of time cannot be predicted, the results 
of the MACCS calculations must be presented 
as exposures to the same populations and 
receptors as used in the other accident analyses. 
Under the conservative assumptions applied in 
this analysis, the collective population dose 
from the wildfire consuming buildings is 
estimated to be about 625 person-rem. To this 
there may be added another 50 person-rem to 
capture the minor exposures from burning 
vegetation and from unidentified residual 
contamination in other buildings and 
vegetation. Most of this dose, about 75 percent, 
would come from the TA-54 Waste 
Management Complex. A population exposure 
of 675 person-rem would be expected to result 
in 0.34 excess LCFs. 
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Effects on Workers 

All threatened workers would be evacuated 
prior to arrival of the fire front. Aircraft crashes 
with fatalities have occurred while dropping 
slurry on wildfires. Firefighters on the ground 
are at risk if they enter an area without an 
alternate escape route, and there have been 
historical fatalities from such events. However, 
because life safety is given first priority over 
protection of property at LANL, it is not likely 
that there will be worker fatalities. Some 
firefighters and other emergency personnel are 
likely to have significant but transient effects 
from smoke inhalation. 

Ancillary Environmental Effects 

Firewater. Firewater (water used in fighting 
building fires) at nonnuclear facilities is 
captured by outdoor containment and temporary 
dikes erected for fire fighting. Firewater at 
nuclear facilities is captured by the drain system 
and is sent to TA-50 for processing. 
Conceivably, some radioactively contaminated 
water could reach the outdoor environment, but 
would be of such small volume that it would not 
leave the building environs. Resultant 
contaminated soil would be eroded, pending the 
return of vegetative cover. As with other 
contaminated soils, the environmental and 
human health threat from the new 
contamination would be assessed and mitigated. 

Loss of Protective Cover. The charred plant 
remains following a severe wildfire are the only 
immediate visual consequences. The 
consequences of a wildfire are diverse, 
continuing through time and space, and 
frequently having significant changes in 
geomorphology and biological communities 
and processes. LANL is perhaps unique in 
potential consequences, because in addition to a 
rich presence of biological communities and 
cultural remains and resources, there exists soil 
bearing legacy contaminants from historical 
operations. 



Trees, grass and herbaceous cover, and forest 
litter are important features in stabilizing soils 
by: (1) reducing the velocity and impact of 
falling raindrops; (2) reducing the velocity of 
runoff, thereby encouraging infiltration and 
discouraging its transport by water and wind; 
and (3) reducing runoff quantities. Loss of 
vegetative cover will create a setting that can 
have pronounced effects on flow dynamics, soil 
erosion, and sediment deposition. These 
changes also can have significant ramifications 
for plant and animal communities and cultural 
resources. 

Runoff, Soil Erosion, and Sedimentation. 
Without a protective ground cover, runoff 
quantities and velocities will be magnified, and 
soil erosion by water and wind will begin 
immediately. Contributing to this condition will 
be the likely formation of an ash layer that will 
inhibit the infiltration of runoff. Decreased 
infiltration will increase the quantity and 
velocity of surface runoff, promoting higher 
channel volumes and watershed discharges. 
These higher runoff quantities will be 
discharged into the Rio Grande where they will 
contribute to the overall floodwater storage of 
Cochiti Lake. Modified hydrologic conditions 
likely will cause some watercourses that have 
only rarely had sufficient flows to reach the Rio 
Grande to increase their frequency of discharge. 

Commensurate with higher runoff quantities 
and velocities will be an increase in soil erosion. 
Sheetflow will begin transporting soil 
suspended by rainfall droplet impact. Both rill 
and gullying will begin on sloping ground 
surfaces with the first significant rainfall event. 
Higher channel volumes and velocities will 
promote both downward and lateral scouring of 
channels in the steeper portions of the watershed 
and sediment deposition in the lower portions. 
(These conditions depend on quantity of runoff 
discharges and resulting changes in channel 
hydraulics.) Headcutting will increase 
throughout the channel system. Delta formation 
will increase at the confluence of watercourses 
tributary to the Rio Grande, and added sediment 
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will contribute to the depletion of the sediment 
reserve of Cochiti Lake. 

The gradual establishment of ground cover will 
correspondingly retard soil erosion and a more 
stabilized hydrologic regime will return. 

Effects on Legacy Contaminants. Active 
erosion processes have moved some 
contaminants bound to sediment from the 
watershed into the Rio Grande, mainly as 
suspended sediment and bedload sediment. 
Conversely, many of the remaining legacy 
contaminants at LANL are present in situ or 
have not been transported far from their origin 
or remain on site. Water transport is a major 
mechanism for the transport of contaminants 
both in the dissolved and suspended sediment 
phases. Because vegetation acts to hold soil and 
reduce erosion, its loss (however short term) 
may significantly increase the potential for 
erosion and the transportation of contaminants. 
Some water courses have only rarely had 
sufficient flow to reach the Rio Grande, and 
because of this they have become "discharge 
sinks" for some contaminants. Increases in 
runoff amounts and frequency will increase the 
potential to remove and transport contaminants 
from the ground surface and subsurface and 
stream channels on LANL into the Rio Grande 
and downstream to Cochiti Lake. 

Effects on Biological Systems. Although fire 
is a natural part of biological systems, 
anthropogenic influences such as grazing, 
logging, and fire suppression have produced 
conditions that have pronounced adverse effects 
on forest ecosystems. Natural high-frequency, 
low intensity fire regimes have been replaced 
with low-frequency, high-intensity fires that 
consume a higher percentage of vegetation. As 
reflected in other nearby areas that have 
experienced severe wildfires in the past (e.g., 
Water Canyon, La Mesa, Dome, and Oso 
Complex fires), a wildfire at LANL will result 
in a period of disequilibrium with a reversion to 
early seral development and a corresponding 
change in animal use (Allen 1996). Fire debris, 
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fallen trees, and needle cast will gradually begin 
to check erosion and develop soil conditions 
that will promote the establishment of grasses 
and herbaceous vegetation that will in tum 
further reduce erosion. This gradual re
establishment of ground cover will begin the 
dynamic process of seral progression toward a 
wooded or forested plant community. 

A loss of forest or woodland habitat will result 
in a temporary loss of habitat for a broad 
spectrum of animals. As vegetation is re
established an altered community of animal 
species will follow, its composition changing 
with the evolution of the plant community. The 
pattern of burned vegetation will play a 
significant role in renewed wildlife use. Early 
plant communities of grasses and herbaceous 
growth can have a high biomass and species 
diversity as exhibited by nearby areas affected 
by recent wildfires. This expansion of grass and 
herbaceous growth could provide additional 
forage for the large elk population in and around 
LANL and contribute to existing management 
concerns. 

Impacts on threatened and endangered species 
(e.g., the Mexican spotted owl) will depend on 
several factors such as the bum pattern, the time 
of day that the bum occurs, the type of fire, 
topography, and if nesting is occurring. 
Threatened and endangered species have 
remained or returned to nearby areas that have 
experienced recent bums. Some species, such 
as the peregrine falcon, could benefit through 
improved foraging habitat. Individual response 
to fire also will vary. Perhaps the most 
significant impact to threatened and endangered 
species precipitated by a wildfire could be the 
general disturbance caused by the fire fighting 
effort itself (e.g., fire fighting crews, aircraft, 
and vehicular traffic). 

As discussed previously, increased runoff 
discharges will result in a commensurate 
increase in channel scouring, enlargement, and 
headcutting. This process and any 
accompanying sedimentation will have the 
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potential to degrade or remove the limited 
riparian vegetation on LANL. Wetlands 
associated with water courses also would be 
affected, and perhaps several would be removed 
for a period of time because of changes in 
channel morphology. With the degradation of 
riparian vegetation and wetlands would be an 
associated reduction or loss of habitat for a 
variety of invertebrates, small and large 
mammals, amphibians, reptiles, and a diversity 
of birds. 

Any impacts of contaminants transported to 
downstream riverine and lacustrine ecosystems 
is unknown, but there could potentially be an 
increase in ecological risk. 

Effects on Cultural Resources. LANL is 
located in a region of abundant and culturally 
significant prehistoric and historic resources, 
including traditional cultural properties. As 
stated, fire is a normal feature of the landscape 
and has played and continues to play a natural 
role in the culture of regional communities. 
Because of anthropogenic influences, the 
character of recent fires will be different from 
historic fires and will affect resources 
differently. Also, the need to protect property 
and life from wildfire will necessitate measures 
that can affect cultural resources. 

As discussed, high intensity fires can bum an 
appreciable amount of ground cover and 
accelerate erosion. Surface erosion can 
physically disturb surface features and confuse 
and distort the contextual integrity of the site. 
More pronounced erosion in the form of gully 
formation and lateral bank cutting can 
permanently remove site features. Also, a high 
intensity fire can scorch organic remains located 
near the ground surface, decreasing their 
interpretive value. Historical structures can 
suffer through direct incineration. Damage to 
these resources also can occur as a consequence 
of vehicular traffic and mechanical disturbance 
(e.g., bulldozers and fire trucks) and other soil 
disturbing act:J.vttles connected with the 
firefighting effort. 



Traditional cultural properties present on and 
adjacent to LANL include ceremonial and 
archaeological sites, natural features, ethno
botanical sites, artisan material sites, and 
subsistence features. These resources are an 
integral part of the landscape and almost 
certainly are and have been affected by natural 
fires. Because of the altered character of fires, 
these resources may be affected to a greater 
extent. Depending on the characteristics of 
these properties, they could either be 
permanently or temporarily affected by a 
wildfire and its subsequent ancillary effects 
(e.g., erosion). 

Mitigation 

The next fire season begins in April 1999. As a 
result of the process of this accident analysis, 
actions were initiated to reduce the wildfire risk 
to major facilities with significant radiological 
inventories. Specifically, considerations were 
given to reducing the risk to low or very low for 
the following facilities: 

• TA-3 Building 66/451, Sigma 
• TA-54 (Area G) Pads 
• TA-21 Building 209, Tritium Science and 

Fabrication Facility (TSFF) 
• TA-21 Building 155, Tritium Storage and 

Test Assembly (TSTA) 
• TA-16 Building 205/205A, Weapons 

Engineering Tritium Facility (WETF). 

Nevertheless, the public exposure from these 
specific facilities has been included in this 
wildfire analysis. With the completion of these 
actions, the population dose from site-wide 
wildfire would be reduced from an estimated 
675 person-rem to 50 person-rem, with 
associated 0.25 excess LCF. In addition, 
although no credit is taken for it in this analysis, 
the long-term environmental restoration of 
contaminated sites will reduce airborne nuclides 
suspended by vegetation fires over those sites. 

There also is an ongoing, interagency, 
collaborative program to reduce the threat of 
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catastrophic wildfire from occurring at LANL 
and the townsite by thinning and removing 
vegetation at the perimeter and in the 
surrounding Santa Fe National Forest and 
Bandelier National Monument. This will 
reduce the frequency and intensity of wildfires 
that could impinge on LANL. 

Uncertainties 

The frequency of wildfire impinging on LANL 
was estimated as 0.1 per year under the current 
fuel conditions in the surrounding forest and 
perimeter. This frequency includes wildfires 
approaching from the north through west and 
south. When fire enters LANL or originates 
from within LANL, there are numerous credible 
scenarios, most of which consume less of the 
LANL area than is covered in this analysis. 
Specifically, this analysis presumes that the fire 
jumps the Pajarito Road or any other established 
control line, spots or otherwise bums into all 
contaminated canyons, and successfully climbs 
canyon walls to ignite combustible buildings 
with moderate and higher wildfire vulnerability. 
The frequency of such a site-wide fire is surely 
less than 0.1 per year. The consequences of a 
complete burning of the western portion of 
LANL are presented in accord with the 
conservative nature of this SWEIS as a whole. 

The plume rise calculated by OBODM in the 
canyon fires is likely to be much less than that 
which would actually occur resulting in lower 
doses at a distance of 330 and 3,300 feet (100 
and 1,000 meters). This analysis used only the 
heat content of the fuel over the contaminated 
area; whereas, there is much fuel to the sides of 
the fire, and the combined heat would loft the 
plume thousands of feet. The observed 
convection columns in the past major forest 
fires would carry most contaminants far above 
the breathing zone of downwind individuals. 

The wind speed used for dispersion of airborne 
material from the contaminated site fires was 
only 2 meters per second, which is probably less 
than would occur during a wildfire. The doses 
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are inversely proportional to the wind speed, 
such that if the observed wind were 6 meters per 
second, the dose would be 1/3 that calculated. 

The fraction of the suspended contaminant that 
is respirable (less than 10 micrometers 
equivalent aerodynamic diameter) is unknown. 
According to Section D.5 of the DARHT EIS, 
the uranium in the soil is not all respirable. The 
particle size of the airborne soil contamination 
is likely to be large because the contaminants 
will be attached to soil particles preceeding the 
fire and to soil and smoke particles in the plume. 
Because the airborne contaminant particle size 
is unknown, an RF of 1.0 is assumed. This is 
very conservative. 

The White Rock and Santa Fe population is 
included in the MACCS calculations. The 
additional MACCS calculations for WETF and 
Sigma made for this wildfire analysis used the 
winds observed June 7 to 10, 1998, which are 
toward the Los Alamos townsite; whereas, the 
previous calculations for the other facilities 
used representative annual meteorology from 
1995 (as described in section G.2.4). Because 
population is not evenly distributed about these 
sources, there would be a difference in the 
integrated population dose (i.e., in the person
rem) depending upon the meteorology used. 
Because the source inventories at the buildings 
vulnerable to wildfire do not vary significantly 
among alternatives, this does not affect the 
decision. (The inventory at TSTA is reduced by 
25 percent under the Reduced Operations 
Alternative.) 

The model calculations for dispersion of the 
plumes, for canyon sources several and more 
kilometers long, are most uncertain. The source 
was input as a volume having the dimensions of 
the width and length of the contaminated area, 
oriented along the axis of the wind direction. 
Differences in concentrations downwind are 
noted if the source is entered as a volume source 
versus a line source. The model also objects to 
a burning time longer than 60 minutes, and was 
manipulated into accepting these extensively 
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long volumes and longer burn times. The 
60-minute limitation in the model is likely 
intended to prevent the user from exceeding the 
bounds of experimental data, most of which is 
for 10 to 30 minute releases. There are no field 
experiment data to which the canyon results can 
be compared. However uncertain, the 
radiological exposures predicted for the canyon 
fires are orders of magnitude less than the 
100 mrem annual limit for public exposure from 
routine releases. 

It has been estimated that there would be 
50 person-rem from burning of buildings with 
residual contamination and from identified and 
unidentified contaminated soil/vegetation areas. 
This is a number not supported or disputed by 
hard data, and is believed to be very 
conservative. 

There are no release fractions available for 
radionuclides other than plutonium and 
uranium. For consistency only, the ARF x RF 
of 4 x 1 o-4 for uranium was also used 
for plutonium, americium, and cesium in 
contaminated soils, which is conservative for 
plutonium by a factor of 7, and therefore, 
overestimates the bounding doses for mixed 
nuclides and TRU in Table G.5.4.4-2 by this 
factor. 

There is no ready evidence that burning of the 
vegetation over the firing sites would produce 
detectable airborne DU. The U.S. Army tested 
DU projectiles at the Jefferson Proving Ground, 
releasing 50 metric tonnes of uranium in a 
4 year period, of which 45.5 metric tonnes were 
not recovered from the area. Special samples 
showed that most of the DU was on or near the 
surface. The vegetative undergrowth was 
regularly controlled through burning, at which 
time high volume particulate air samples were 
collected. Analyses of the air samples did not 
detect any DU (Abbott 1988). For DU 
munitions in an intense wood-fuel oil fire 
burning for 2 hours, no airborne DU was 
collected in the air samplers at various distances 
out to 328 yards (100 meters), and 0.01 of 



residual oxides was in the respirable size range 
(DOE 1994d). 

The MEl and population doses do not take credit 
for sheltering in vehicles or buildings, which 
will easily reduce doses to 112 to 1120 of that 
outdoors (Engelmann 1990, Engelmann et al. 
1991). It should be noted that airborne 
contamination will be in the smoke, which 
people are inclined to avoid. 

About 400 person-rem, or 75 percent of the total 
population exposure of 675 person-rem, results 
from a wildfire at TA-54. The results from 
RAD-08, an aircraft crash-initiated fire at 
TA-54, were used for the wildfire. The two 
fires would be quire different, one entailing 
aircraft fuel that will challenge waste 
containers. At present, the combustible loading 
within the dome structures is small, so that 
RAD-08 results very conservatively bound the 
consequences of a wildfire at TA-54. 

Another 189 person-rem results from total 
release of the tritium inventory at WETF, 
including 1,260 grams in storage, which is 
assumed to bound an increased administrative 
limit that may be established. The storage 
containers are resistant to fire, but have been 
assumed to release their entire content in 
tritiated water form, in accord with the highly 
conservative nature of this analysis. 

G.5.5 Chemical Accidents 

G.5.5.1 CHEM-01, Single Cylinder 
Release of Chlorine from 
Potable Water Chlorinator 

General Scenario Description 

Accident scenario CHEM-0 1 postulates a 
chlorine gas leak from a single cylinder at a 
potable water chlorination station. The accident 
is initiated by equipment failure or human error 
during chlorine cylinder replacement or 
maintenance activities at the chlorinator station. 

Accident Analysis 

Two, 150-pound chlorine cylinders are 
connected to the injector system, which adds a 
small amount of chlorine to the potable water 
system for purification purposes. 

The scenario is modeled as occurring at 
TA-00-1109, which is a site in the town ofLos 
Alamos north ofthe high school. This location 
is one of nine chlorinator sites located around 
LANL and the town; the other locations are 
TA-00-1110, TA-00-1113, TA-00-1114, 
TA-16-560, TA-33-200, TA-54-1008, 
TA-72-3, and TA-73-9. TA-00-1109 was 
selected as the modeling location based on its 
proximity to residential housing and special 
populations, and provides an upper bound 
estimate of the potential impacts to the public. 
(It should be noted that a study is being 
conducted by LANL to evaluate the conversion 
of the chlorinator systems from a gaseous 
chlorine system to a less hazardous MIOX 
system that hydrolyzes brine to produce 
chlorine on site. In addition, negotiations are in 
progress that could lead to the chlorinator 
system being turned over to Los Alamos 
County.) 

CHEM-01 Release Mechanisms 

Chlorine usage has been estimated for the four 
SWEIS alternatives, with an average of seven to 
nine cylinders used per year at each of the 
potable water chlorinator stations. The 
chlorinator system at TA-00-1109 is a 
sweetener station that actually uses only two to 
three cylinders per year. Hence, it is 
conservative to model the station use rate at 
seven to nine cylinders per year, depending on 
the alternative. 

Three leakage rates were defined for this event. 
The smallest leak is essentially a pin-hole leak 
that would result from random equipment 
failures or human errors. The next leak 
considered as a valve failure, which would open 
a 0.25-inch (0.64-centimeter) diameter hole in 
the cylinder pressure boundary. Finally, a 
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random cylinder rupture was defined that would 
instantaneously depressurize the cylinder. 

No Action Alternative Frequency Analysis 

The frequency of these endpoints was 
calculated separately for hardware and human 
error initiating events. Random cylinder failure 
(leak or rupture), as well as failures of the 
packing, the pressure gage, or the vacuum 
regulator can result in a chlorine release. The 
equipment failure contribution to this scenario 
is quantified as follows: 

where: 

FEQP =Annual frequency of the scenario due to 
equipment failure 

FRAND-LEAK. = Frequency of random failure 
resulting in cylinder leakage 

FRAND-RUPT = Frequency of random failure 
resulting in cylinder rupture 

These terms are all random events with a 
general equation as follows: 

F = (rate/hr) x (8,760 hr/yr) x (number of items) 

These values are as follows: 

FRAN-LEAK= (2 X 10-8/hr) X (8,760 hr/yr) X (4) 
= 7 X 1 o-4 /yr (LARGE LEAK); for factor of 20 
difference from rupture (Mahn et al. 1995 and 
LANL 1995c) 

FRAND-RUPT = (1 X 10-9/hr) X (8,760 hr/yr) X (4) 
= 3.5 X w-5/yr (RUPTURE) (Mahn et al. 1995) 

The total equipment failure contribution to 
CHEM-0 1 can be evaluated as follows: 

FEQP = FRAND-LEAK. + FRAND-RUPT 

FEQP = (7 X 10-4) + (3 .5 X 10-5) 
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FEQP = 7 x 1 o-4 /yr (LARGE LEAK) 

FEQP = 3.5 x 10-5/yr (RUPTURE) 

The human error contribution to this scenario is 
quantified as follows: 

Flffip= HvALVE + HLEAK. 

where: 

FHEP = Annual frequency of human error
induced chlorine release 

Hv AL VE =Human error leading to chlorine tank 
valve failure (LARGE LEAK) 

HLEAK = Human error leading to chlorine leak 
(SMALL LEAK) 

A large leak due to valve failure would require 
human error in cylinder handling such that a 
chlorine cylinder with the valve cap removed is 
dropped, striking the valve and causing the 
valve to shear off. Small leaks could be due to 
a variety of causes, such as failure to follow 
cylinder changeout procedures resulting in a 
leak at the cylinder valve packing, the injector 
connection, tubing, or the V -notch assembly. 

Hv AL VE is related to the number of times per 
year that a full chlorine cylinder is removed 
from storage, has its valve cap removed, and 
then is placed into operation or into standby. 
Estimates of chlorine consumption in 
150-pound cylinders have been made for all 
four alternatives (Barr 1997). 

It is assumed that chlorine cylinder usage is 
averaged out over the nine potable water 
chlorinators. The number of chlorine cylinders 
changed out annually is eight for the No Action 
and Greener Alternatives, nine for the Expanded 
Operations Alternative, and seven for the 
Reduced Operations Alternative. 

The basic human error rate is estimated as 0.003 
per demand (Swain and Guttmann 1983). 
Considering that personnel performing chlorine 



cylinder operations are aware of the hazards 
involved, that the hazard is very direct, and it is 
therefore reasonable to assume that extra 
caution is employed in the operation, and that 
the changeout process is governed by a written 
procedure that is required to be used, this value 
was reduced by a factor of 50 to 6 x 10-5 per 
demand. (The derivation of the factor of 50 is 
based on the human error probability for 
checking the status of equipment under normal 
conditions and the probability for checking the 
status of equipment when the status affects 
one's safety [Swain and Guttmann 1983].) No 
recovery probability is assessed because once 
the cylinder is dropped there is no opportunity to 
recover the situation. For the No Action 
Alternative, the frequency of human error 
leading to a large leak as a result of valve failure 
is 8 x (6 x 10-5), or 4.8 x 10-4 per year. 

The human error leading to a leak is assessed 
based on recent experience with cylinder 
changeout. One leak has occurred in the past 
5 years. With nine chlorinators changing out an 
average of eight cylinders per year, this is one 
leak in the change out of 9 x 8 x 5, or 360 
cylinders, or a conditional probability of a leak 
of once per 360 changeouts, or 2.8 x 10-3 per 
changeout. With eight changeouts per year, this 
is a frequency of 2.2 X 10-2 per year. 

Based on the above evaluation, the following 
frequencies are identified for the No Action 
Alternative: 

• 

• 

• 

Rupture (large leak rate, complete release in 
less than 60 seconds; to be calculated) 3.5 x 
10-5 per year (random rupture) 
Large Leak (1/4-inch hole corresponding to 
valve size) 1.2 x 10-3 per year= 4.8 x 10-4 

per year (human error, dropped cylinder)+ 
7 X 10-4 per year (random leak) 

Small Leak (pin-hole type leak, rate to be 
calculated) 2.2 x 10-2 per year (human 
error, cylinder changeout/maintenance) 

Accident Analysis 

Expanded Operations Alternative 
Frequency Analysis 

The Expanded Operations Alternative does not 
alter the configuration of the chlorinator system. 
The rupture frequency and the small leak 
frequencies will remain the same. The large 
leak frequency increases somewhat because the 
number of cylinders changed out annually 
increases from eight to nine. This results in a 
human error contribution of9 x (6 x 10-5) = 5.4 
x 10-4, plus the random leak rate of7 x 10-4 per 
year, yielding a large leak rate of (5.4 x 1 o-4) + 
(7 x 10-4) = 1.2 x 10-3 per year. 

Reduced Operations Alternative Frequency 
Analysis 

The Reduced Operations Alternative does not 
alter the configuration of the chlorinator system. 
The rupture frequency and the small leak 
frequencies will remain the same. The large 
leak frequency decreases somewhat because the 
number of cylinders changed out annually 
decreases from eight to seven. This results in a 
human error contribution of7 x (6 x 10-5) = 4.2 
X 10-4, plus the random leak rate of 7 X 10-4 per 
year, yielding a large leak rate of (4.2 x 10-4) + 
(7 x 10-4) = 1.1 x 10-3 per year. 

Greener Alternative Frequency Analysis 

The Greener Alternative does not alter the 
configuration of the chlorinator system; all 
release frequencies are the same because the 
cylinder changeout rate is the same. The 
frequencies of occurrence for CHEM-01 are 
considered to be bounding and conservatively 
take no credit for the frequency of time that 
some of the chlorine cylinders stored in the 
building may be empty. 

Source Term Calculations 

The initial source term for the postulated 
accident equals the contents of one filled 
chlorine cylinder (150 pounds). Due to the 
physical form of the hazardous material (gas), 
there is no suspension source term contribution 
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to the release. Because the cylinder size and 
system configuration do not vary across the 
alternatives, the source terms are the same 
across the alternatives. In all three cases 
(rupture, large leak, and small leak), the release 
is modeled as a ground level release. This is 
conservative because the release, especially in 
the case of smaller leak rates, could be released 
via the building exhaust system, which would 
result in an elevated release. 

The smallest size hole with which the 
ALOHA ™ code can perform release 
calculations is 0.0394 inch (0.1 centimeter) in 
diameter. Because this release occurs from a 
building, in accordance with EPA guidance the 
release rates are multiplied by 0.55 to correct for 
mixing within the building. For winter and 
summer conditions, this results in release rates 
from the building of 0.122 pound per minute 
and 0.181 pound per minute, respectively. Total 
releases within an hour total only 4 and 
6 pounds of chlorine for winter and summer 
conditions, respectively. 

For the large leak scenario, a release rate was 
estimated by conservatively assuming a direct 
release of the cylinder contents, and the same 
0.55 in-building factor was applied, yielding a 
release rate of 8.25 pounds per minute 
for18.2 minutes. 

Uncertainties and Sensitivities Affecting the 
Source Term for CHEM-01 

Not all chlorine cylinders that are dropped and 
result in valve failure would release 150 pounds 
of chlorine (some would be empty or nearly so). 
Random failure (rupture) of a chlorine cylinder 
could potentially cause failure of one or more 
adjacent cylinders. The source term estimates 
above do not consider such factors. To bound 
the possible consequences of a process-related 
chlorine release from the potable water 
chlorination system, the assumption is made 
that the cylinder is full and that the release 
cannot be terminated once it starts. Although 
this is a conservative assumption, it is consistent 
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with the approach taken in the TA-55-4 SAR 
(LANL 1996k) for a process-related release 
from a chlorine system that also uses 150-pound 
cylinders. 

Consequences of CHEM-01 for Facility 
Workers and the Public 

The consequences of CHEM-0 1 are presented 
separately for workers and the public. For 
workers, the following consequences are 
identified. 

For the cylinder rupture accident, the likelihood 
of a worker being present is very low (the failure 
happens at random, rather than as a result of 
worker activity). Accordingly, no worker 
consequences would be expected under most 
conditions for cylinder rupture because workers 
would be present at the facility for a limited 
number of hours per month. Any workers 
present in the building would likely be killed 
due to the very high concentrations of chlorine 
that would result from cylinder rupture, as well 
as from the lack of time to escape from the 
immediate area before potentially lethal 
exposures would occur. Death to workers inside 
the building could also occur as a consequence 
of missiles (flying debris) generated when the 
cylinder ruptures. 

For the large leak scenario, the workers present 
in the building (for the nonrandom failure part 
of the term) could be killed due to the high 
chlorine concentration in the building and/or the 
possibility of being struck by a missile (either 
the cylinder or the valve). 

For the small leak scenario, injury seems to be a 
more likely outcome than fatality for facility 
workers. This is borne out by operating 
expenence. 

The public consequences for the small leak 
scenario are negligible (no ERPG-2 or ERPG-3 
concentrations beyond 100 yards [92 meters]) 
regardless of the time of day, time of year, and 
even considering very adverse dispersion 
leading to a very stable, nonmeandering plume. 



If the direction of the plume were to remain 
constant for the small leak scenario, nearby 
residents might detect the chlorine release by 
odor; however, even the ERPG-1 value of 
1 parts per million would not be reached outside 
100 yards (92 meters) from the facility under a 
conservative daytime dispersion condition 
(2.8 meters per second wind, Stability Class C). 
Under adverse (stable atmosphere) dispersion, 
the ERPG-1 distance could extend as far as 
236 yards (216 meters). Given these results, no 
detailed quantification of the small leak 
scenario is carried forward. 

For the large leak rupture scenarios, the release 
rate is of course much greater. For the large leak 
scenario, equivalent to a ruptured cylinder 
valve, the release rate is 2.2 to 3.8 pounds per 
minute (variable depending on time of year). 
Under adverse (stable atmosphere) dispersion, 
the ERPG-2 distance is 0.6 mile (1 kilometer), 
while the ERPG-3 distance is 0.2 mile 
(0.3 kilometer). Under conservative daytime 
dispersion, the ERPG-2 distance varies from 
0.16 to 0.26 mile (0.26 to 0.42 kilometer), while 
the ERPG-3 distance varies from 0.06 to 
0.09 mile (0.1 to 0.14 kilometer). The average 
number of people exposed at concentrations 
greater than ERPG-2 and ERPG-3 under 
adverse dispersion is 81 and 30, respectively, 
and for ERPG-2 and ERPG-3 under 
conservative daytime dispersion about 43 and 
12, respectively. 

For the rupture scenario, ERPG-2 
concentrations reach a distance of about 1 600 , 
yards (1,464 meters) under adverse dispersion 
(stable atmosphere) and a distance of about 500 
to 700 yards (458 to 641 meters) under 
conservative daytime dispersion. ERPG-3 
distances are about 450 yards (412 meters) 
under adverse dispersion and about 200 to 
250 yards (183 to 229 meters) under 
conservative daytime dispersion. The average 
number of exposed people exposed to 
concentrations greater than ERPG-2 and 
ERPG-3 under adverse dispersion is 226 and 
180, respectively, and about 53 and 12, 

Accident Analysis 

respectively, under conservative daytime 
dispersion. A summary of CHEM-0 1 results is 
presented in Table G.S.S.l-1. 

G.5.5.2 CHEM-02, Multiple 
Cylinder Release of 
Chlorine from Gas Plant 

General Scenario Description 

Scenario CHEM-02 involves a multiple
cylinder release of chlorine from TA-3-476. 
This building is an all-weather, prefabricated, 
"Apache" all-metal storage shed that is used to 
store chlorine cylinders (and other hazardous 
gas cylinders) prior to distribution to end users 
at LANL. TA-3-476 is located at the northwest 
comer of the Gas Plant (the main facility at the 
Gas Plant is TA-3-170), which is located along 
Eniwetok Road near the Sigma Facility 
(TA-3--66). The storage shed, which has an 
open metal grate at the bottom, rests on asphalt. 

In addition to chlorine, other extremely toxic 
gases that have in the past been temporarily 
stored at TA-3-476 include phosgene, arsine, 
phosphine, and fluorine. Such gases are 
typically present 1 day or less per year per gas. 
Some quantity of chlorine is present essentially 
all the time. The release of the largest single 
container of these gases has been modeled in the 
Safety Assessment under adverse dispersion 
conditions (Class F stability, wind speed of 
3.3 feet [1 meter] per second) and compared 
with a 150-pound chlorine cylinder release. The 
distances to which ERPG-2 and ERPG-3 
exposures could be experienced were the largest 
for the chlorine cylinder release. 

The frequency of release of gases other than 
chlorine would be directly proportional to the 
conditional probability of their presence at the 
facility. Accordingly, it has been determined 
that the risk of a release of chlorine from 
TA-3-476 bounds the risks of release of other 
toxic gases both in frequency of occurrence and 
in the consequences of the release. 
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The CHEM-02 accident scenario involves a 
release of chlorine gas, which is conservatively 
assumed (with respect to exposure at short 
distances) to occur at ground level, followed by 
dispersal of the gas downwind. The release is 
also conservatively modeled as involving 
simultaneous release from multiple cylinders. 
In fact, the cylinders may not all release at the 
same time, in which case the downwind 
concentrations would be less, and there would 
be less chance of exceeding the thresholds for 
health effects. 

Properties of Chlorine Gas 

Chlorine is a greenish-yellow gas or liquid. 
Chlorine is extremely irritating to the mucous 
membranes of the eyes and respiratory tract at a 
concentration of 3 parts per million. A 
concentration of 3.5 parts per million is 
detectable by odor. A concentration of 15 parts 
per million causes immediate irritation of the 
throat. Concentrations of 50 parts per million 
are dangerous for even short exposures, and 
concentrations of 1,000 parts per million may be 
fatal even when the exposure is brief 
(Lewis 1993). The ERPG-1, -2, and -3 
concentrations are 1, 3, and 20 parts per million, 
respectively (Craig 1996). The pressure in a 
150-pound chlorine cylinder is 0.588 MPa 
(85.3 psig) at a temperature of 70°F (21 °C) 
(MGP 1997). Cylinders containing chlorine 
are equipped with a fusible metal plug with a 
melting temperature of 165°F (73.9°C) (Braker 
and Mossman 1980). In the event of a fire that 
exceeds this temperature, the fusible plug will 
melt, permitting the chlorine to escape but 
preventing the cylinder from catastrophically 
failing due to overpressure. Chemical reactions 
of chlorine of potential interest to this scenario 
include the reaction with carbon monoxide to 
form phosgene (carbonyl chloride, CC120, a 
colorless poison gas) (Braker and Mossman 
1980), and the reaction with ammonia causing 
an explosion (Lewis 1993). 
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Properties of a Heavy Gas 

The release of chlorine from a pressurized 
cylinder will consist of a combination of 
droplets and vapor constituting a heavy, cold 
cloud full of small droplets that remain airborne 
and travel significant distances. The continuing 
evaporation of these droplets along the plume 
path virtually renews the strength of the cloud as 
it travels and keeps it cool and heavier than the 
ambient air. This has significant effects on the 
dispersion, and the standard Gaussian plume 
models are inappropriate; "heavy gas" models 
such as DEGADIS and SLAB must be used 
instead. The cloud can persist for substantially 
longer times than the spill duration, and plume 
travel time can be substantially longer than 
would be expected from the wind speed. When 
the concentration of the chlorine falls to a value 
such that the cloud density is similar to that of 
the air, it no longer acts independently of the air 
as a heavy gas, but behaves as a passive tracer. 
The concentration at which this occurs depends 
upon the wind speed and height of the cloud 
(which in tum depends upon the size of the 
release). When the wind is 3.3 feet per second 
(1 meter per second) and the chlorine cloud is 33 
feet (10 meters) high, the change from heavy 
gas to passive behavior occurs at about 280 parts 
per million. This is substantially greater than 
the ERPG-3 of 20 parts per million and 
produces serious health effects. For this reason, 
protection from a chlorine release is not assured 
by intervening canyons. 

CHEM-02 Release Mechanisms 

Three potential release mechanisms were 
identified and subjected to detailed analysis. 
Release by direct impact of a vehicle on the 
stored cylinders was screened out based on the 
presence of vehicle barriers in front of and to the 
sides of the storage shed, the inability of a 
vehicle to approach the shed from behind (an 
arroyo is located behind the shed), and the 
administrative controls on speed limits at the 
Gas Plant (along with the DOT training and 
LANL-specific training of truck drivers at the 



plant). Two other release mechanisms were 
considered for their contribution to the 
frequency of CHEM-02: (1) a truck fuel fire, 
resulting in failure of the chlorine cylinders; and 
(2) the impact of an aircraft on nearby hydrogen 
tube trailers, resulting in failure of multiple 
chlorine cylinders due to overpressure, impact 
by missiles (shrapnel created by the detonation 
of hydrogen tubes upon impact by the aircraft), 
or fire. 

This accident was not analyzed in the Gas Plant 
Safety Assessment (LANL 1994b). The safety 
assessment (SA) screened all multiple cylinder 
release scenarios as being incredible (i.e., 
having frequencies less than 1 o-6 per year). The 
most severe scenario analyzed in the SA was a 
single cylinder release of chlorine (see 
CHEM-03, section G.5.1.6). The SA 
concluded that the installation of the vehicle 
barrier around TA-3--476 eliminated the 
possibility of a multiple cylinder release. While 
this appears to be a valid conclusion insofar as 
direct vehicular impact with the chlorine 
cylinders is concerned, it is not clear that the SA 
considered a fuel fire for which the vehicle 
barriers would be ineffective. 

No Action Alternative Frequency Analysis 

The fuel fire and aircraft crash contributors are 
analyzed separately. In the case of a fuel fire, a 
truck accident near TA-3--476, or one 
impacting the vehicle barrier around 
TA-3--476, could result in a failure of the truck 
fuel system or the fuel tank(s), resulting in a 
spill of diesel fuel. Second, a truck parked near 
TA-3-476 could experience a fuel system leak 
or fuel tank leak due to causes unrelated to a 
vehicle accident. In either case, once a fuel leak 
occurs, ignition of the spilled fuel would lead to 
afire that, ifitis close enough to TA-3-476 and 
it is not suppressed, would result in damage to 
the chlorine cylinders and a release of chlorine 
to the environment. 

There are no automatic means of fire detection 
or fire suppression installed at TA-3--476, 
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although there is a fire hydrant located within 
164 feet (50 meters) of TA-3-476 where fire 
hoses could obtain water for fighting the fire. 
Manual fire fighting equipment (extinguishers) 
is provided at TA-3-170. The response time of 
a fire brigade to TA-3-476 is estimated at 2 to 
3 minutes; the fire station at TA-3-41 is within 
a kilometer ofTA-3--476. 

There are no physical barriers present that are 
capable of precluding a fire from reaching 
TA-3-476. There are concrete-filled metal 
tubes installed at the front of TA-3-476 to 
prevent the impact of a vehicle on the storage 
shed. While the barriers will essentially 
preclude direct vehicular impact with the 
cylinders, the barriers will have no affect on the 
propagation of a fuel fire (which could result 
from a ruptured fuel line/fuel tank as a 
consequence of impact of a vehicle with the 
vehicle barriers). 

The frequency of the fuel leak and fire 
contributor accident can be estimated using the 
following equation: 

FFIRE = NsmPMENIS x L x F 

where: 

FFIRE =Frequency of a fire at TA-3-476 

NsHIPMENTS =Number of shipments to or from 
TA-3-476 per year 

L = Fuel leak rate per shipment 

F = Conditional probability of fire given a fuel 
leak and subsequent release of chlorine 

The frequency of a fuel system leak or fuel tank 
leak and a resulting fire is assessed for 
TA-3-476 based on methods and data 
contained in the TA-54, Area G Hazard 
Analysis (LANL 1995g) and the evaluation of 
TRU waste transportation by H&R Technical 
Associates (Rhyne 1994). The annual 
frequency of a fuel leak was assessed at 0.1 per 
year m the TA-54 hazard analysis 
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(LANL 1995g). Embedded in this estimate is 
78 trips per year of trucks to the facility. Thus, 
on a per trip basis, the likelihood of a fuel leak 
is 0.1178, or 1.3 x 10-3 per trip. 

The TA-54 hazard analysis (LANL 1995 
through 1997) cites data from Rhyne 1994 to the 
effect that the conditional probability of a fire 
given a fuel leak is 4.7 x 10-3 per fuel leak. 
Although the direct applicability of this value is 
open to interpretation, the value is used in 
CHEM-02, RAD-0 1, and RAD-07 because no 
other comparable value could be identified and 
because DOE believes the value to be 
conservative. 

The TA-54 hazard analysis recommended an 
additional frequency reduction by a factor often 
compared with the H&R evaluation due to the 
fuel being diesel (LANL 1995g). However, the 
H&R evaluation already takes into account the 
fact that the transport vehicle is a flatbed truck, 
which is a diesel fuel vehicle (Rhyne 1994). 
Accordingly, this additional factor of ten 
reduction in conditional probability was not 
employed here. 

Site-wide usage of chlorine has been estimated 
across the alternatives in Table G.5.5.2-1. The 
number of shipments to or from TA-3-476 per 
year for the No Action Alternative is estimated 
based on the sum of shipments from the chlorine 
supplier to TA-3-476 and shipments from 
TA-3-476 to the potable water chlorination 
stations in and around LANL. During the 
walkdown ofTA-3-476, it was stated thatthere 
were two shipments per year from the chlorine 
supplier. However, this information is 
inconsistent with the number of 150-pound 
chlorine cylinders estimated to be used 
annually. 

The data in Table G.5.5.2-1 was interpreted by 
dividing the 150-pound cylinder usage by 
150 pounds to obtain the approximate number 
of cylinders used annually. This value is shown 
in the last row of Table G.5.5.2-l. Because 
only ten full chlorine cylinders are permitted to 
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be in TA-3-476 at any one time (LANL 1997b ), 
the number of trips was approximated by 
dividing the number of cylinders used annually 
by ten (the number of cylinders allowed to be at 
TA-3-476). The number of supplier shipments 
is thus seven per year for all alternatives except 
Expanded Operations, where the number of 
supplier shipments is eight. 

The number of shipments from TA-3-476 to 
potable water chlorinators is 14 per year (based 
on shipments of no more than 5 cylinders at a 
time and a total of70 cylinders needed per year). 
The total number of shipments is therefore 7 
plus 14, or 21. 

The frequency equation can be solved as 
follows for the No Action Alternative: 

FFIRE = NsHIPMENTS x L x F 

FpiRE = 21 X (1.3 X 10-3
) X (4.7 X 10-3

) 

FpiRE = 1.3 x 10-4/yr 

As noted above, fuel fires also can occur as a 
result of a truck accident near TA-3-476 or as a 
result of an impact of a vehicle with the vehicle 
barrier immediately in front ofTA-3-476. The 
general accident rate for highway traffic is 
1 x w-6 per mile (Fenner 1996). Data on which 
the RADTRAN transportation accident code is 
based show that only 29 percent of all accidents 
occur at speeds of 20 miles per hour or less 
(Clarke 1976), which is what would be expected 
at the Gas Plant because the speed limit is 
15 miles per hour (allowing for some margin 
over this value, 20 miles per hour was selected 
as a quantification basis). Thus, the accident 
rate should be (1 X 10-6

) X 0.29 = 2.9 X 10-7 per 
mile. Even if the distance from the Gas Plant 
security gate to TA-3-476 is used for 
quantification, this is a distance of 
approximately 220 feet (67 meters) or 
0.042 miles. The accident rate per trip is thus 
21 trips/yr x 0.042 miles/trip x (2.9 x 10-7 

accidents/mile)= 2.6 x 10-7 accidents per year. 
Even allowing that there are trips near 



TA-3-476 not involving chlorine shipments, 
there would have to be thousands of such 
shipments before this contributor would begin 
to compete probabilistically with the fuel leak/ 
fire scenario quantified above. Moreover, each 
shipment would have to pass sufficiently near 
TA-3-476 such that the fire, if it occurred, 
actually reached the chlorine cylinders stored in 
that building. Accordingly, this potential 
accident contributor was screened out. 

Evaluation ofHydrogen Tube Trailer 
Failure 

During the physical inspection (walkdown) of 
the Gas Plant and during subsequent visual spot 
checks, there have been four or five hydrogen 
tube trailers parked within 164 feet (50 meters) 
of TA-3-476. Gas Plant management states 
that typically half of the trailers are empty and 
half are full (Lovato and Nielsen 1997). The 
trailers are typically located within less than 164 
feet (50 meters) ofTA-3-476. 

In the event of a catastrophic tube trailer failure 
(rupture of tube or tubes, detonation of 
hydrogen), there are no physical barriers that 
could preclude overpressure or missile impact 
from reaching TA-3-476. The outer shell of 
TA-3-476 is simply sheet metal, which would 
offer very little resistance. 

A tube on a hydrogen tube trailer failed 
catastrophically at TA-3-170 in June 1981. 
There was no effect on TA-3-476 as a result of 
that accident, and the tube failure did not 
propagate to the entire tube trailer. While the 
specific scenario that occurred in June 1981 is 
no longer considered to be credible (the process 
that caused the accident is no longer performed 
at the facility), the hydrogen tubes could fail due 
to other causes. 

The tube trailers are DOT Type 3AA trailers 
with 3 8 tubes per trailer. The trailers are 22 feet 
(6.7 meters) long. Each tube trailer holds 
50,000 standard cubic feet of hydrogen gas 
(261.37 pounds of hydrogen). In order to 
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evaluate the consequences of the catastrophic 
failure of an entire tube trailer, a simple TNT 
equivalent calculation was performed. In 
accordance with standard practice involving 
calculations of explosive yield for design 
purposes, a 20 percent safety factor was applied 
to the calculation. Assuming 100 percent 
explosive yield is grossly conservative. In 
accordance with recommendations by the 
American Institute of Chemical Engineers, a 
15 percent conversion factor was used 
(AICE 1994). The estimated explosive yield (in 
TNT equivalent) was calculated to be about 
965 pounds. This amount of TNT was found to 
be insufficient for a 1 0-psi overpressure to reach 
TA-3-476, and it was concluded that random 
failure of a single tube trailer could not cause a 
chlorine release. 

Calculations of aircraft crash frequency have 
been performed according to the methodology 
in DOE Standard 3014-96 (DOE 1996c). The 
width of the "target" was increased to account 
for the chlorine storage shed itself (TA-3-476) 
as well as the hydrogen tube trailers. This was 
done to account for the possibility that the 
aircraft would impact the tube trailers, causing a 
detonation of one or more tube trailers. The 
resulting crash frequency was calculated to be 
2.0 x 10-7 per year. 

The frequency of occurrence for CHEM-02 is 
the sum of the frequency of the contributing 
means of occurrence: 

FTOTAL = FFIRE +FAIR 

where: 

FTOTAL =Total scenario frequency 

FFIRE =Frequency from vehicle fires 

FAIR = Frequency from aircraft crash 

This equation can be evaluated as follows: 

FTOTAL = FFIRE + FAIR 
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= (1.3 X 10-4) + (2.0 X 10-7) 

= 1.3 x1o-4 per year 

Expanded Operations Alternative 
Frequency Estimate 

The only change in circumstances affecting the 
frequency of CHEM-02 compared with the No 
Action Alternative is the frequency of 
shipments to or from TA-3-476 for the vehicle 
fuel fire scenario. For the Expanded Operations 
Alternative, the number of shipments increases 
from 14 to 16 per year due to a higher rate of 
chlorine consumption for potable water use. In 
addition, the number of shipments from the 
chlorine supplier increases from seven to eight 
per year. The total number of shipments is thus 
24, and the frequency of the vehicle fuel fire 
contributor can be estimated as follows: 

FFIRE = NsHIPMENTS x L x F 

FFIRE = 24 X (1.3 X 10-3) X (4.7 X 10-3) 

FFIRE = 1.5 x 10-4 

The summed frequency for all contributors 
becomes: 

FTOTAL = FFIRE +FAIR 

FTOTAL = (1.5 X 10-4
) + (1.3 X 10-6) 

FTOTAL = 1.5 x 10-4 per year 

Reduced Operations Alternative Frequency 
Calculation 

The only change in circumstances affecting the 
frequency of CHEM-02 compared with the No 
Action Alternative is the frequency of 
shipments to or from TA-3-476 for the vehicle 
fuel fire scenario. For the Reduced Operations 
Alternative, the number of shipments decreases 
from 16 to 13 per year due to a higher rate of 
chlorine consumption or potable water use. The 
number of shipments inbound from the chlorine 
supplier remains at seven. Thus, the frequency 
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of the vehicle fuel fire contributor can be 
estimated as follows: 

FFIRE = NsmPMENTS x L x F 

= 20 X (1.3 X 10-3) X (4.7 X 10-3) 

= 1.2 X 10-4 

The summed frequency for all contributors 
becomes: 

FTOTAL = FFIRE +FAIR 

= (1.2 X 10-4) + (2.0 X 10-7) 

= 1.2 x 10-4 per year 

Greener Alternative Frequency Calculation 

The frequency of shipments to or from 
TA-3-476 is the same for the Greener 
Alternative as it is for the No Action 
Alternative. Thus, the summed frequency of all 
contributors of 1.3 x 10-4 per year applies to the 
Greener Alternative as well. 

Uncertainties and Sensitivities Affecting the 
Frequency of CHEM-02 

The accident frequency calculations reported 
above do not account for the possible 
suppression of the fire by Gas Plant personnel or 
the fire department (TA-3-41) prior to the 
failure of the chlorine cylinders. Thus, the 
frequencies calculated above for the fuel fire 
contributor to the accident frequency represent 
overestimates, but given the reporting time for 
the fire brigade (2 to 3 minutes) and the low 
melting temperature of the fusible plugs on the 
chlorine cylinders (165°F [73.9°C]), this 
conservatism is not considered to be substantial. 

The frequency calculations for the fuel fire 
contributor are sensitive to the inferred rate of 
fuel failures per shipment (to or from the 
facility) and to the conditional probability of a 
fire given a fuel leak. The likelihood of a fire 
given a fuel leak is based on vehicle accident 



data that include vehicle speeds of up to 
highway speeds. In contrast, the speed of 
vehicles around the Gas Plant is limited to much 
lower speeds. Because it would seem 
reasonable to assume that the likelihood of a 
fuel leak given an accident bears some 
relationship to the speed of impact (or 
overturning), the conditional probability of a 
fire given a fuel leak may be unduly pessimistic. 
Because an alternative value could not be 
identified, this admittedly pessimistic value was 
used in the calculations. 

Source Term Calculations 

The administrative limit on the number of full 
chlorine cylinders that can be located at 
TA-3-476 is eight cylinders. This limit can be 
exceeded for a maximum of three days by 
procedure on a temporary basis (LANL 1997b 
and Lovato and Nielsen 1997). Note that a 
number of cylinders in excess of ten would 
bring the total chlorine inventory in TA-3-476 
to over 1,500 pounds. Under OSHA Standard 
1910.119, Appendix A, 1,500 pounds or more 
of chlorine are considered to present a potential 
for a catastrophic event. Therefore, 
consequence estimates have been prepared 
using 1,500 pounds of chlorine. This quantity 
will be conservative by at least 300 pounds 
under most conditions. This source term is used 
across all alternatives. 

The release was modeled as a direct release, 
with a constant release rate for 10 minutes based 
on sensitivity calculations and discussions with 
the code authors. The release is modeled as 
originating with a single cylinder that 
numerically represents the effective release rate 
of ten, 150-pound cylinders. The release is 
assumed to occur as a result of the melting of 
fusible plugs on the cylinder, which melt at 
165°F (73 .9°C). 

Uncertainties and Sensitivities Affecting the 
Source Term for CHEM-02 

The assumption of a ground level release is 
conservative with respect to chlorine gas 
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concentrations close to TA-3-476 (such as at 
the TA-3 administrative complex). Indeed, the 
assumption of a ground level release is not 
realistic because the release is caused by a fire, 
whose heat would elevate the plume above 
ground level. A ground level release will 
produce higher concentrations at breathing level 
than the expected elevated release. 

Consequences of CHEM-02 for Facility 
Workers and the Public 

Workers at TA-3-170 could be exposed to 
concentrations greater than ERPG-2 and 
ERPG-3 if they are downwind. Because Gas 
Plant workers will be closest to the accident site, 
the plume will be dense and will probably be 
visible during the period of the greatest release. 
The workers could escape from the plume on 
foot provided they do not become immersed in 
the plume (in which case they would encounter 
very high chlorine concentrations). Workers 
attempting to fight the fire without an air supply 
could be overcome by chlorine gas. (Workers 
are directed not to fight fires but instead to call 
the fire department and evacuate the area.) 

Under adverse dispersion conditions (light 
wind, stable plume), ERPG-2 concentrations 
are exceeded out to distances ranging from 2.6 
to 2.7 miles (4.2 to 4.3 kilometers), while 
ERPG-3 concentrations are exceeded out to 
distances of 1.1 to 1.2 miles (1.8 to 
1.9 kilometers). Under conservative daytime 
dispersion, ERPG-2 concentrations are 
exceeded out to distances ranging from 1.2 to 
1.4 miles (1.9 to 2.3 kilometers), whileERPG-3 
concentrations are exceeded to distances 
ranging from 0.57 to 0.66 mile (0.92 to 
1.1 kilometer). Average numbers of people 
affected by these concentrations are shown in 
Table G.5.5.2-2, which summarizes the 
modeling results for CHEM-02. Note that this 
release occurs within the LANL boundary. The 
town of Los Alamos is separated from the 
release point by wide, deep canyons that would 
trap and steer the highest concentrations of the 
plume away from the town site. The average 
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number of people exposed is governed by 
numerous directions of release where no or few 
members of the public are located. If, however, 
the plume blows toward the most heavily 
populated area ofTA-3 (which occurs less than 
10 percent of the time), the number of people 
exposed to concentrations greater than ERPG-2 
and ERPG-3 could number in the many 
hundreds to low thousands. 

G.5.5.3 CHEM-03, Single Cylinder 
Chlorine Release from Gas 
Plant 

General Scenario Description 

Like CHEM-02, CHEM-03 occurs at 
TA-3-476. However, CHEM-03 involves the 
release of chlorine from a single 150-pound 
cylinder. This scenario was evaluated in the 
Gas Plant Safety Assessment (LANL 1994b ). 
Three contributors were identified: (1) release 
without fire due to an on-site transportation 
accident at the toxic gas storage shed 
(Scenario 5), frequency from 1 o-4 to 1 o-3 per 
year; (2) release due to drop of toxic }as 
cylinder (Scenario 11), frequency from 10 to 
10-3 per year; and (3) release due to 
deterioration of cylinders from weather 
(Scenario 23), frequency from 10-4 to 10-3 per 
year. The properties of chlorine gas and heavy 
gases were addressed in section G.5.1.5. 

CHEM-03 Release Mechanisms 

As noted above, three release mechanisms were 
postulated in the Gas Plant SA (LANL 1994b). 
Release due to impact of a cylinder by a truck is 
discounted here because of the installation of 
bumpers in front of the toxic gas storage shed, 
which was accomplished as a corrective action 
after the SA was performed. Chlorine releases 
from a single cylinder due to a dropped cylinder 
and due to long-term exposure to weather are 
addressed separately below. 
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No Action Frequency Analysis 

Because all cylinders are stored with their valve 
covers installed (Lovato and Nielsen 1997), the 
scenario would have to involve a second human 
error in failing to install the valve cover 
correctly at the supplier facility. A third error 
would also be required because receipt 
inspections are performed and the status of the 
valve cover would normally be checked at this 
time. 

On the basis of these considerations, the 
frequency of this contributor can be calculated 
using the following equation: 

FDROP = NHANDLED X HDROP X HcoVER X 

HcHKx CFAIL 

where: 

FnROP = Frequency of dropped cylinder 
resulting in chlorine release 

NHANDLED =Number of cylinders handled per 
year 

HnROP = Human error, dropping cylinder 
during handling 

HeaVER= Human error, failure to install valve 
cover properly 

HcHK = Human error, failing to check valve 
cover installation during receipt inspection 

CFAIL =Conditional probability of valve failure 
when cylinder is dropped 

The number of cylinders handled annually 
under the No Action Alternative is 70 based on 
the information presented above in 
section G.5.5.1. Each cylinder is handled twice 
(once during placement into TA-3-476 for 
storage and again during retrieval from storage). 
Thus, the total number of handling events is 
140. 



We estimate the basic human error rate as 0.003 
per demand. Although perhaps not directly 
applicable to DOE facilities, a study of human 
reliability with emphasis on nuclear power plant 
applications supports this number (Swain and 
Guttmann 1983). Considering that the 
personnel handling the cylinder expect the valve 
cover to be installed, no additional credit is 
taken here for extra precautions that might be 
observed if the workers believed that their life 
would be endangered by mistakes. No recovery 
probability is assessed because once the 
cylinder is dropped there is no opportunity to 
recover the situation. The human error 
probability (HEP) for failing to install the valve 
cover properly is 0.003 (failure to properly mate 
a connector; Swain and Guttmann 1983). 
Failure to check the valve cover installation 
during receipt inspection is 0.1 (Swain and 
Guttmann 1983). The conditional probability of 
valve failure given that the cylinder is dropped 
with an improperly installed valve cover is 
judged to be no more than 0.25 because the 
cylinder can be dropped on the top, the bottom, 
or either side, and only dropping the cylinder on 
the top is judged to be associated with valve 
failure. 

On the basis of these considerations, the above 
equation can be quantified as follows: 

FDROP = NHANDLED X HDROP X HeaVER X 

HcHK.xCFAIL 

= 140 X 0.003 X 0.003 X 0.1 X 0.25 

= 3.2 x 10-5 per year 

The Gas Plant SA identified failure of a cylinder 
due to deterioration from weather. This failure 
mode is essentially a random cylinder failure, 
especially considering that the cylinders are 
designed to be exposed to weather but are stored 
inside the toxic gas storage shed until they are 
picked up for shipment to the potable water 
chlorinator stations. 

Accident Analysis 

The frequency of random cylinder failure can be 
assessed as follows: 

FRANDoM = RHoUR x (8, 760 hr/yr) x NcYL 

where: 

FRANDOM = Frequency of random cylinder 
failure 

RHoUR = Random failure rate per hour of a 
pressurized cylinder 

8,760 hr/yr =The number of hours in a year 

NcYL = The number of cylinders in storage 

The random failure rate for a pressurized 
cylinder is 1 x 10-9 per hour (Mahn et al. 1995). 
The number of cylinders in storage is ten full 
cylinders at any one time (Lovato and Nielsen 
1997). Thus, the above equation can be 
quantified as follows: 

FRANDOM = RHOUR x (8,760 hr/yr) x NcYL 

= (1 x 10-9/hr) x (8,760 hr/yr) x 10 

= 8.8 x 10-5 per year 

The combined frequency of occurrence of a 
single cylinder toxic gas release is obtained 
from the following equation: 

FTOTAL = FDROP + FRANDOM 

= (3.2 X 10-5) + (8.8 X 10-5) 

= 1.2 x 10-4 per year 

Expanded Operations Alternative 
Frequency Analysis 

There is only one difference for the Expanded 
Operations Alternative that affects sequence 
frequency. In the Expanded Operations 
Alternative there are 79 cylinders handled per 
year, with a total of 158 handling events. The 
equation above for the cylinder drop scenario 
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can be reevaluated for the Expanded Operations 
Alternative as follows: 

FnRaP = NHANDLED x HnRaP x HeaVER x 
HcHK X CFAIL 

= 158 X 0.003 X 0.003 X 0.1 X 0.25 

= 3.6 x 10-5 per year 

Because the frequency of random failure does 
not change, the combined frequency of 
occurrence of a single cylinder toxic gas release 
for the Expanded Operations Alternative is 
obtained as follows: 

FraTAL = FnRaP + FRANDaM 

= (3.6 X 10-5) + (8.8 X 10-5) 

= 1.2 x 10-4 per year 

Reduced Operations Alternative Frequency 
Analysis 

There is only one difference for the Reduced 
Operations Alternative that affects sequence 
frequency. Based on the analysis of scenario 
CHEM-02 (Rev. 0, 04/08/97), there are 
66 cylinders handled per year, with a total of 
132 handling events. The equation for cylinder 
drop can be reevaluated as follows: 

FnRaP = NHANDLED X HnRaP X HeaVER X 

HcHKxCFAIL 

FnRaP = 132 x 0.003 x 0.003 x 0.1 x 0.25 

FnRaP = 3.0 x 10-5 per year 

Because the frequency of random failure does 
not change, the combined frequency of 
occurrence of a single cylinder toxic gas release 
for the Expanded Operations Alternative is 
obtained as follows: 
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FraTAL = FnRaP + FRANDaM 

= (3 X 10-5) + (8.8 X 10-5) 

= 1.2 x 10-4 per year 

Greener Alternative Frequency Analysis 

The number of cylinders handled per year under 
the Greener Alternative is the same as the No 
Action Alternative. Thus, the frequency of a 
release of a single cylinder of chlorine gas is the 
same, or a frequency of 1.2 x 1 o-4 per year. 

Uncertainties and Sensitivities Affecting the 
Frequency of CHEM-03 

Because the number of cylinders handled per 
year and the number of trips per year are 
relatively well known, the principal 
uncertainties in the frequency of a single 
cylinder release of chlorine relate to the error 
factors for the human errors modeled. These 
error factors range from three to five (Swain and 
Guttman 1983). Even if an error factor of five 
were considered, the contribution to frequency 
of CHEM-03 would be about evenly split 
between the low-frequency human error leading 
to valve failure and the random failure of a 
cylinder. 

Source Term Calculations 

The available material for release in the 
CHEM-03 source term is limited to the 
complete contents of one chlorine cylinder, or 
150 pounds. However, the release through the 
valve orifice is such that 68 to 75 pounds of 
chlorine release quickly; but, in the process the 
cylinder is cooled below the boiling point of the 
chlorine liquid remaining in the cylinder and the 
release is essentially terminated. If no recovery 
actions are taken, the cylinder would ultimately 
heat up above the boiling temperature of 
chlorine and a release would resume, but at a 
very low rate, which is unlikely to result in any 
health consequences downwind of the cylinder. 

Uncertainties and Sensitivities Affecting the 
Source Term for CHEM-03 

EPA Risk Management Program off-site 
consequence analysis guidance issued in 1996 
indicates that when a toxic gas is released inside 
a building that has direct contact with the 
outside environment (such as a shed), the 



release rate is ameliorated somewhat due to 
mixing within the shed. The guidance suggests 
multiplying the release rate by 0.55 (EPA 1996). 
The same quantity of gas is released, but the 
release duration is extended beyond what would 
be predicted by the ALOHA TM code. This 
reduction factor is not applied here because the 
release could also occur outdoors (human error 
dropping a cylinder). 

Consequences of CHEM-03 for Facility 
Workers and the Public 

Consequences of the CHEM-03 accident are 
reported separately for facility workers and the 
public. Gas Plant personnel who are directly 
involved in handling the cylinders of chlorine 
could quickly be exposed to high concentrations 
for the human error (cylinder dropping) 
contributor to the scenario frequency. In the 
case of the random cylinder failure contributor, 
however, it is more likely that no one will be 
near the toxic gas storage shed when the leakage 
begins. Other Gas Plant personnel located 
outdoors at the time of the accident could be 
exposed to concentrations greater than ERPG-2 
and ERPG-3. However, these personnel would 
be in a position to evacuate the affected area 
very quickly (due to being outdoors), which 
would reduce the potential for serious health 
effects. 

Under adverse dispersion conditions (stable 
atmosphere), the ERPG-2 distance ranges from 
0.76 to 0.79 mile (1.2 to 1.3 kilometer), and the 
ERPG-3 distance ranges from 0.32 to 0.33 mile 
(0.52 to 0.53 kilometer). Under conservative 
daytime dispersion conditions, the ERPG-2 
distance ranges from 0.62 to 0.71 miles, and the 
ERPG-3 distance ranges from 0.27 to 0.31 mile. 
The average number of people exposed under 
conservative daytime dispersion conditions is 
shown in Table G.5.5.3-l. 

G.5.5.4 

Accident Analysis 

CHEM-04, Single 
Container Release of Toxic 
Gas from Waste Gas 
Cylinder Storage 

General Scenario Description 

TA-54-216 is located at TA-54 AreaL which 
' provides permitted storage for hazardous waste 

and liquid- or volatile-organic-containing waste 
that is contaminated with both hazardous and 
radioactive components. The TA-54-216 
storage canopy is used to store waste gas 
cylinders pending final determination of 
disposal options. The storage canopy is a fabric 
dome structure that is open on three sides (east, 
north, and west) to provide ventilation. 

From 1983 to November 1996, TA-54-216 
has received a total of 4,144 waste cylinders. 
Currently, approximately 200 cylinders are 
stored at the facility and are representative 
of what TA-54-216 is anticipated to have 
in inventory in the future. Occasionally, a 
large influx of gas cylinders may occur due 
to decontamination and decommissioning 
activities at LANL. 

Activities at TA-54-216 are generally limited 
to the receipt, storage, staging, and shipment of 
gas cylinders. Gas cylinders are stored and 
moved in gas cylinder racks by forklift (gasoline 
or electric). At some time in the future, it will 
be necessary to repackage some of the gases into 
DOT -qualified packages so that they may be 
shipped off site for disposal. Facility activities 
generally do not involve the removal of cylinder 
valve covers (some do not have covers but the 
cylinder design protects the valve). The 
exception to this is when the valve covers are 
briefly removed for verification that the valves 
are secure and leak-tight prior to off-site 
shipment for disposal. 

Based on the type of activities conducted at 
TA-54-216, potential accident Initiators 
leading to an individual cylinder release include 

G-139 



LANLSWEIS 

random failure of a cylinder, failure of a 
cylinder due to a forklift accident, or human 
error during cylinder handling. 

This accident was not evaluated in LANL safety 
analysis documentation reviewed m the 
preparation ofthe SWEIS. 

Properties of Selenium Hexafluoride Gas 

Selenium hexafluoride is a colorless toxic gas 
(TWA is 0.05 parts per million) that irritates the 
skin and eyes; may cause severe pulmonary 
irritation with coughing, choking, and shortness 
of breath; and also may cause pulmonary 
edema. It is stable at normal temperatures but 
has hazardous decomposition products. There 
is no evidence of carcinogenicity. 

No Action Alternative Frequency Analysis 

The frequency of a single cylinder release of any 
gas was calculated at TA-54-216 using the 
inventory of gas cylinders at the facility and 
associated movements. This provides a 
bounding estimate of risk associated with a 
single cylinder release and gives a broader 
representation of risk for site-wide activities 
potentially leading to a single container release 
of a toxic gas (postulated chlorine releases are 
evaluated separately). 

Human error contributions (dropping a cylinder 
during handling with valve cover removed or 
improperly installed) are considered negligible 
for off-site shipments. This is based on 
verification of valve leak tightness while the 
cylinder is in the cylinder rack (precluding a 
drop accident), the low probability of the valve 
cover being improperly reinstalled (this would 
be self evident), and the hazards training and 
awareness of involved personnel. The 
combined frequency (FTOTAL) of a single 
cylinder release may be quantified as: 

FTOTAL = FRANDOM + FFORKLIFT 
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where: 

FRANDOM = Frequency of a toxic gas release 
due to a random cylinder failure 

FFORKLIFT = Frequency of a toxic gas release 
due to a forklift accident 

Random cylinder failure can occur due to a 
variety of causes (including cylinder defects, 
weathering, corrosive attack, damage to 
valving). For random failure, the frequency can 
be estimated as follows: 

FRANDoM = 8,760 x RHoUR x Ncn 

where: 

FRANDOM =Frequency of a toxic gas release 
due to a random cylinder failure 

8, 760 = Number of hours in a year (24 hours x 
365 days) 

RHoUR = Random failure rate of pressurized 
cylinder (10-9 per hour; Mahn et al.1995) 

Ncn = Number of toxic gas cylinders at risk 
(200 representative inventory) 

Thus, the above equation can be quantified as 
follows: 

FRANDoM = 8,760 x RHoUR x Ncn 

= 8,760 hr X (1 X 10-9/hr) X 200 

= 1.8 x 10-3 per year 

The frequency of a forklift accident leading to a 
release of a toxic gas from a single cylinder may 
be analyzed using the following equation: 

FFORKLIFT = NFMOVE X CPFACC X CpcFAIL 

where: 

FFORKLIFT =Frequency of a toxic gas release 
due to a forklift accident 



NFMOVE = Number of forklift movements per 
year 

Cpp ACC = Conditional probability of a forklift 
accident per movement 

Cpcf.~IL = Conditional probability of toxic gas 
cylinder failure per forklift accident 

Between 1983 and November 1996, 
TA-54-216 received 4,144 toxic waste 
cylinders. Thus, annual throughput is 
approximated as 300 (4,144/14) toxic gas 
cylinders per year. Forklift movements at 
TA-54-216 occur at the time of receipt and for 
off-site shipment. Additionally, it is assumed 
that at least one forklift movement is made for 
inventory control/staging while stored at 
TA-54-216. Multiple cylinders are stored in 
racks. It is conservatively assumed that only 
two cylinders are stored per rack, resulting in an 
estimated 450 (3 x 300/2) forklift movements 
per year. The conditional probability of a 
forklift accident is estimated as 1 x 1 o-5 per 
forklift movement (LANL 1995g). Not all 
forklift accidents will be of sufficient severity to 
result in damage to a cylinder and a release of its 
contents. The conditional probability depends 
on the nature of the accident and how the 
individual cylinder is mechanically impacted by 
drop, puncture, and crush forces. There is a 
potential that any forklift accident at 
TA-54-216 would be aggravated by the uneven 
grade at the facility. There is an elevation grade 
transition of approximately 3.3 feet (I meter) 
that runs through the center length of the 
canopy. To account for the foregoing, and 
because some of the cylinders are not U.S. 
Department of Transportation (DOT) certified, 
it is conservatively assumed that the conditional 
probability of a single cylinder failure per 
forklift accident is 0.5. Forklift accidents also 
may also involve multiple cylinder failures, 
such as a forklift fuel tank fire. This component 
of risk is quantified in accident Scenario 
CHEM-05. 

Accident Analysis 

Thus, the above equation can be quantified as 
follows: 

FFORKLIFT = NFMOVE x CPFACC X CpcfAIL 

= 450 moves x (I x w-5 per move) x 0.5 

= 2.3 x Io-3 per year 

From the above analyses, the combined 
frequency of occurrence for a single cylinder 
release of toxic gas is estimated as: 

F TOTAL = FRANDOM + FFORKLIFT 

= (1.8 x w-3) + (2.3 x w-3) 

= 4.1 X 10-3 per year 

Expanded Operations Alternative, Reduced 
Operations Alternative, and Greener 
Alternative Frequency Analysis 

There are 
throughput 
scenano. 
Alternative 
alternatives. 

no differences in operations or 
across the alternatives for this 
Accordingly, the No Action 

frequency value represents all 

Uncertainties and Sensitivities Affecting the 
Frequency of CHEM-04 

Several uncertainties are associated with the 
selected accident scenario frequency and 
conditional probability parameters. In all cases, 
realistically conservative values have been used 
based on identified accident conditions and 
facility-specific conditions. 

Source Term Calculations 

Accident screening of the historical chemical 
inventory data identified selenium hexafluoride 
as the dominant chemical-of-concern for a 
single toxic gas cylinder (75liters) release. This 
chemical had the greatest ERPG-2 and 
ERPG-3 distances for a single cylinder out of 
the historical inventory, which should be 
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broadly representative of future activities. In 
fact, it should be generally the case that future 
gas cylinders passing through TA-54-216 
would be less hazardous than in the past, due to 
effort by LANL to reduce its inventory of 
hazardous chemicals. 

The release is modeled as a direct release of 
7.5 liters of gas per minute for 10 minutes. The 
release is modeled in this manner because there 
is insufficient information available regarding 
cylinder size and pressure to perform a more 
precise calculation. There is no variation in the 
MAR or postulated accident conditions from the 
No Action Alternative across the remaining 
alternatives. 

Uncertainties and Sensitivities Affecting the 
Source Term for CHEM-04 

The source term calculation is based on the 
single cylinder's size and chemical producing 
the largest ERPG-2 and ERPG-3 distances for 
the toxic gas cylinders processed through 
TA-54-216 in the historical database. Given 
this, unless circumstances change significantly 
(i.e., a much more toxic chemical is handled in 
significant quantity), this release should be 
bounding. It should be noted that it is 
conservative to assume that the cylinder is full; 
it is likely that the inventory may have been 
partially or largely depleted during use. 

Consequences of CHEM-04 for Facility 
Workers and the Public 

Typically four to five people actively work in 
the AreaL yard in which TA-54-216 is located. 
An additional ten people may be present in the 
yard in support of construction activities. 
Depending on the nature of activity at 
TA-54-216, zero to three people would be 
expected to be present at the facility itself. 

Traumatic injuries or fatalities could occur from 
missiles for any individuals present at the time 
of cylinder rupture or involved in the forklift 
accident. Health consequences from the toxic 
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nature of the released gas also may occur. 
Depending on exposure levels and durations, 
four possible adverse health outcomes may 
result: (1) mild, transient adverse health effects; 
(2) reversible, but more serious adverse health 
effects; (3) irreversible, adverse health effects; 
and (4) life-threatening health effects. 

For outdoor incidents, facility workers are 
trained (Emergency Action Plan) to stop all 
activity and to leave the immediate area for any 
release of an unknown substance or known 
hazardous substance. Personnel are trained to 
alert others and to activate applicable alarms on 
the way out and to proceed upwind (based on 
direction of visible windsock, wind vane, or 
other indicators) to the nearest muster station. If 
not at immediate risk, the worker is trained to 
shutdown equipment. Emergency response 
planning also includes prov1s1ons for 
evacuation. These actions will serve to mitigate 
impacts to workers. 

Under adverse dispersion conditions, the 
ERPG-2 distance is about 230 yards 
(210 meters). Under conservative daytime 
dispersion conditions, the ERPG-3 and 
ERPG-2 exposure distances are less than 
100 yards. The average number of people 
exposed to greater than ERPG-3 and ERPG-2 
concentrations for conservative daytime 
dispersion is provided in Table G.5.5.4-l. 

G.5.5.5 CHEM-05, Multiple 
Cylinder Release of Toxic 
Gas from Waste Gas 
Cylinder Storage at 
TA-54-216 

General Scenario Description 

This scenario occurs at the same facility as 
CHEM-04; however, it differs in that the 
consequence results from the bounding 
historical inventory of chemicals present in 
multiple cylinders. Accident screening of the 



historical chemical inventory data identified 
sulfur dioxide as the dominant chemical-of
concern for amultipletoxic gas cylinder release. 

Properties of Sulfur Dioxide Gas 

Sulfur dioxide is a colorless, nonflammable gas 
(or liquid under pressure). Sulfur dioxide (S02) 

is listed on EPA's Extremely Hazardous 
Substances List. It is a poisonous gas chiefly 
affecting the upper respiratory tract and the 
bronchi, and it is also a corrosive irritant to the 
eyes, skin, and mucous membranes 
(Lewis 1993). 

CHEM-OS Release Mechanisms 

Based on the type of activities conducted at 
TA-54-216, potential accident 1mt1ators 
leading to a multiple cylinder release include 
propagation of a random failure of a cylinder 
(rupture) from missiles, a forklift fire or a 
delivery/shipment truck fire incident, or rupture 
and subsequent BLEVE (boiling liquid 
expanding vapor explosion) of the adjacent 
propane tank. The resulting fireball and thermal 
radiation would be the primary concern 
associated with potential to impact multiple 
cylinders. Propane tank leak explosion hazards 
include the potential for significant 
overpressure and missiles. 

No Action Alternative Frequency Analysis 

While sulfur dioxide is the dominant chemical
of-concern for a multiple cylinder release, the 
frequency of a multiple cylinder release of any 
gas was calculated at TA-54-216 using the 
typical inventory of gas cylinders at the facility 
and associated movements. This provides a 
bounding estimate of risk associated with a 
multiple cylinder release of sulfur dioxide and 
gives a broader representation of risk for site
wide activities potentially leading to a multiple 
cylinder release of a toxic gas (postulated 
chlorine releases are evaluated separately). 

Potential accident initiators leading to a 
multiple cylinder release include propagation of 

Accident Analysis 

a random failure of a cylinder (rupture) from 
missiles, a forklift fire or a delivery/shipment 
truck fire incident, or rupture and subsequent 
BLEVE/explosion of the adjacent propane tank. 
Thus, the combined frequency (FTOTAL) of a 
multiple cylinder release may be quantified as: 

FTOTAL = FRANDOM + FFLFTFIRE + 
FTRKFrRE + FPROTANK 

where: 

FRANDOM =Frequency of a toxic gas release 
due to a random cylinder failure 

FFLFTFIRE =Frequency of a toxic gas release 
due to a forklift fire 

FTRKFIRE =Frequency of a toxic gas release due 
to a truck fire 

FPROTANK =Frequency of a toxic gas release 
due to detonation of the propane tank 

Random failure can occur due to a variety of 
causes (including cylinder defects, weathering, 
corrosive attack, damage to valving). For 
propagation of a random failure resulting in a 
multiple cylinder release, the frequency 
(FRANDoM) can be estimated as follows: 

FRANDoM = 8,760 x RHoUR x NcYL x CPROP 

where: 

8, 760 = Number of hours in a year (24 hours x 
365 days) 

RHoUR = Random failure rate of pressurized 
cylinder (1 x 10-9/hr) (Mahn et al.1995) 

NcYL = Number of toxic gas cylinders at risk 
(200 representative inventory) 

CPROP =Conditional probability of propagating 
failure given one cylinder ruptures 

The CMR Building SAR (LANL 1995c) 
indicates based on historical experience that a 
leak is 20 times more likely to occur than a 
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rupture. Leaks will not propagate unless the 
leaked gas is flammable or pyrophoric; sulfur 
dioxide IS neither. Consequently, 
conservatively assuming that propagation 
occurs given a rupture, the conditional 
probability of propagation is 0.05 (1120). This 
value is considered to be very conservative, 
especially considering the separation of several 
of the cylinder racks to accommodate forklift 
movements. The above equation can be 
quantified as follows: 

FRANDoM = 8, 760 x RHoUR x NcYL x CPROP 

= 8, 760 X (1 X 10-9) X 200 X 0.05 

= 8.8 X 10-5 per year 

The frequency of a forklift fire (FFLFTFIRE) 
leading to a release of toxic gas from multiple 
cylinders may be analyzed using the following 
equation: 

FFLFTFIRE = NFMOVE X NHOUR X FFlJEL X 

CPING 

where: 

NFMOVE = Number of forklift movements per 
year 

NHoUR = Number of hours per forklift 
movement 

FFUEL = Frequency of a fuel tank rupture per 
hour 

CPING = Conditional probability of ignition 
given a fuel tank rupture and subsequent 
propagation offailure 

From 1983 to November 1996, TA-54-216 
received 4,144 waste cylinders. Thus, 
annual throughput has been approximately 300 
(4,144114) cylinders per year. Forklift 
movements at TA-54-216 occur at the time of 
receipt and for off-site shipment. Additionally, 
it is assumed that at least one forklift movement 
is made for inventory control/staging while 
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stored at TA-54-216. Multiple cylinders are 
stored in racks. It is conservatively assumed 
that only two cylinders are stored per rack, 
resulting in an estimated 450 (3 x 300/2) forklift 
movements per year. It is conservatively 
assumed that each forklift movement has a 
duration of0.5 hour. 

The frequency of a forklift fuel tank rupture and 
a resulting fire is assessed for TA-54-214 based 
on methods and data contained in the TA-54, 
Area G hazard analysis (LANL 1995g) and the 
evaluation of ignition probabilities given a tank 
rupture by the Reliability Analysis Center in 
Rome, New York (RAC 1991). The frequenc)' 
of a fuel tank rupture was assessed as 2.3 x 1 o-5 

per hour in theTA-54 hazard analysis (LANL 
1995g). For a nondiesel fuel (propane), the 
conditional probability of ignition given a 
rupture is assigned a value of 1 x 1 o-2. 

Thus, the above equation can be quantified as 
follows: 

FFLFTFIRE = NFMOVE X NHOUR X FFUEL X 

CPING 

= 450 X 0.5 X (2.3 X 10-5) X 0.01 

= 5.2 X 1 o-5 per year 

The frequency of a truck fuel leak and fire 
contributor accident can be estimated using the 
following equation: 

FFIRE = NsmPMENTS x CLEAK x CPFIRE 

where: 

FFIRE =Frequency of a fire at TA-54-216 

NsHIPMENTS =Number of shipments to or from 
TA-54-216 per year 

CLEAK = Conditional probability of fuel leak 
per shipment 

CPFIRE = Conditional probability of a fire given 
a fuel leak and subsequent propagation of 
failure 



The frequency of a fuel system leak or fuel tank 
leak and a resulting fire is assessed for 
TA-54-216 based on methods and data 
contained in the TA-54, Area G Hazard 
Analysis (LANL 1995g) and the evaluation of 
TRU waste transportation by H&R Technical 
Associates, discussed in section G.5.5.1. On 
a per trip basis, the likelihood of a fuel leak is 
0.1/78, or 1.3 x 10-3 per trip. The conditional 
probability of a fire given a fuel leak is 4. 7 x 
1 o-3 per fuel leak. The number of shipments is 
estimated at 60 shipments per year (300 cylinder 
throughput per year x 2 shipments per cylinder/ 
10 cylinders per shipment). Thus, the above 
equation can be quantified as follows: 

FpiR£ = NsHIPMENTs x CLEAK x CppiR£ 

=60x(1J X 10-3)x(4.7x 10-3) 

= 3.7 x 10-4 per year 

For a random tank failure and subsequent 
BLEVE/explosion (FRANOOM), the frequency 
can be estimated as follows: 

where: 

8,760 =Number of hours in a year (24 hours x 
365 days) 

RHoUR = Random tank failure rate per hour 

CPEXP = Conditional probability of a BLEVE/ 
explosion and subsequent propagation of failure 

The random failure rate of a pressurized tank, 
accounting for in-service inspections 1s 
10-lO per hour (Mahn et al. 1995). The 
conditional probability of a BLEVE/explosion 
versus no ignition or jet flaming is 
conservatively estimated to be 0.25 on the basis 
that propane has a very narrow explosive range 
(lower explosive limit of 2.1 and an upper 
explosive limit of9.5) (MGP 1997). 

Accident Analysis 

Thus, the above equation can be quantified as 
follows: 

FRANDOM = 8,760 x RHOUR x CPEXP 

= 8,760 X (1 X 10-lO) X 0.25 

= 2.2 X 10-7 per year 

From the above analyses, the combined 
frequency of occurrence for a multiple cylinder 
release of toxic gas is estimated as: 

FTOTAL = FRANDOM + FFLFTFIRE + 
FTRKFIRE + FPROTANK 

FTOTAL = (8.8 X 10-5) + (5.2 X 10-5) + (3.7 X 

10-4) + (2.2 x 10-7) 

FroTAL = 5.1 x 10-4 per year 

Expanded Operations Alternative, Reduced 
Operations Alternative, and Greener 
Alternative Frequency Analysis 

No differences in operations across the 
alternatives have been identified for this 
accident scenario. Accordingly, the above 
frequency calculations represent all alternatives. 

Uncertainties and Sensitivities Affecting the 
Frequency of CHEM-OS 

Several uncertainties are associated with the 
selected accident scenario frequency and 
conditional probability parameters. In all cases, 
realistically conservative values have been used 
based on identified accident conditions and 
facility specifics. 

Source Term Calculations 

The source term for this accident scenario is 
based on a release of the contents of multiple 
toxic gas cylinders. Accident screening of the 
current chemical inventory data identified sulfur 
dioxide as the dominant chemical-of-concern 
for a multiple toxic gas cylinder (136 liters) 
release. The release is modeled as two 

' 
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150-pound cylinders releasing 30 pounds per 
minute for 10 minutes. The release is modeled 
as a continuous release because insufficient 
information is available concerning the cylinder 
size and pressure. 

Uncertainties and Sensitivities Affecting the 
Source Term for CHEM-05 

Sulfur dioxide is the dominant chemical-of
concern from a toxic standpoint. Source term 
uncertainties include the total number of 
cylinders that may be affected by a specific 
accident initiator, the release rate from the 
cylinders, and the possible influences of 
building wakes and buoyancy considerations for 
fire events. 

Consequences of CHEM-05 for Facility 
Workers and the Public 

Typically four to five operations personnel 
actively work in the Area L yard where 
TA-54-216 is located. An additional ten 
people may be present in the yard in support of 
construction activities. Depending on the nature 
of activity at TA-54-216, zero to three people 
would be expected to be present at the facility 
itself. 

Traumatic injuries or fatalities could occur from 
missiles for any individuals present at the time 
of the postulated cylinder ruptures or involved 
in the forklift/truck fire incidents. Health 
consequences from the toxic nature of the 
released gas also may occur. Depending on the 
exposure levels and durations, four possible 
adverse health outcomes may result: (1) mild, 
transient adverse health effects; (2) reversible 
but more serious adverse health effects; 
(3) irreversible, adverse health effects; and 
(4) life-threatening health effects. 

For outdoor incidents, facility workers are 
trained (Emergency Action Plan) to stop all 
activity and to leave the immediate area for any 
release of an unknown substance or known 
hazardous substance. Personnel are trained to 
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alert others and to actuate applicable alarms on 
the way out and to proceed upwind (based on 
direction of visible windsock, wind vane, or 
other indicators) to the nearest muster station. If 
not at immediate risk, the worker is trained to 
shutdown equipment. Emergency response 
planning also includes prov1s10ns for 
evacuation. These actions will serve to mitigate 
impacts to the workers. 

Under adverse dispersion conditions (stable 
atmosphere), the ERPG-2 distance is 1.7 miles 
(2.7 kilometers), while the ERPG-3 distance is 
0.75 mile (1.2 kilometer). Under conservative 
daytime dispersion conditions, the ERPG-2 
distance ranges from 0.62 to 0.81 mile (1.0 to 
1.3 kilometers), while the ERPG-3 distance 
ranges from 0.28 to 0.34 mile (0.45 to 
0.55 kilometer). The average affected 
population at higher than ERPG-2 and ERPG-3 
concentrations under conservative daytime 
dispersion conditions is shown in 
Table G.5.5.5-l. There are only two directions 
(west and northwest) where the off-site 
population can be exposed, due to the 
remoteness of the site. 

G.5.5.6 CHEM-06, Chlorine Gas 
Release from Outside the 
Plutonium Facility 

General Scenario Description 

TA-55-4 is the LANL Plutonium Facility. At 
TA-55-4, gaseous chlorine is used for various 
processes. The chlorine is supplied by piping 
from a 150-pound cylinder that is kept in a 
storage room for corrosive and toxic gases, 
outside TA-55-4. When the chlorine is not in 
use, the piping is shut off at the chlorine tank 
valve, and the line is purged and then 
pressurized with argon to prevent leaks during 
off-duty hours (LANL 1996k). 

In this scenario, a chlorine release occurs due to 
a failure of piping associated with a chlorine gas 
cylinder. The piping failure is assumed to occur 



outside TA-55-4, leading to a release directly to 
the atmosphere (LANL 1996k). Chlorine is a 
heavy gas, which will affect the downwind 
dispersion of the gas following release. The 
properties of chlorine gas and heavy gases are 
discussed in section G.5.5.1. 

Accident Scenario CHEM-06 was analyzed in 
detail in the TA-55-4 SAR. The SAR analysis 
considered significant inventories of hazardous 
chemicals with potential for release affecting 
workers and the off-site population. The hazard 
analysis that underlies the SAR identified a spill 
of nitric acid, a spill of hydrochloric acid, a 
release of gaseous fluorine or hydrogen 
fluoride, and a release of gaseous chlorine as 
possible scenarios (LANL 1996k). 

The SAR evaluated the tests through which 
DOT -approved storage cylinders are placed, 
and concluded that catastrophic failures of gas 
bottles are not expected. Rather, the SAR found 
that chronic releases from improper or failed 
connectors at piping manifolds are the most 
likely cause of a release. Using a Gaussian 
dispersion model, the SAR analyzed the 
consequences of the bounding toxic gas releases 
at a 2,952-foot (900-meter) distance where 
public exposure is possible. Chlorine was found 
to produce the bounding consequence 
(LANL 1996k). 

The SAR analysis assumed a release of 
150 pounds of chlorine gas over a 15-minute 
period at a release height of 16 feet (5 meters). 
The downwind concentration of chlorine was 
calculated using the CHEM-MIDAS heavy gas 
dispersion model, and evaluated for adverse 
dispersion conditions (in this case, stability 
Class F and 1.9 meters per second wind speed). 
The code calculated a concentration at the Royal 
Crest Trailer Court of 8 parts per million 
(LANL 1996k). The ERPG-3 concentration for 
chlorine is 20 parts per million, while the 
ERPG-2 level is 3 parts per million. 

Accident Analysis 

CHEM-06 Release Mechanisms 

The TA-55 SAR assumed the chlorine release 
was due to a break in the line outside TA-55-4. 

No Action Alternative Frequency Analysis 

During the facility walkdown, it was learned 
that theTA-55 SAR frequency bin assignment 
of 10-2 to 10-1 per year for this scenario was 
based on one event in 16 years (1978 to1996) in 
which a cylinder of chlorine was partially 
released as a result of mechanical damage to the 
gas line. Because this was a partial failure, the 
calculation of frequency based on one event in 
16 years (6.3 x 10-2 per year) is conservative. 

Expanded Operations Alternative, Reduced 
Operations Alternative, and Greener 
Alternative Frequency Analysis 

There are no differences in operations across the 
alternatives affecting the chlorine system. The 
frequency estimated above for the No Action 
Alternative is considered to be applicable to the 
remaining alternatives. 

Uncertainties and Sensitivities Affecting the 
Frequency of CHEM-06 

TheTA-55 hazard analysis places the rupture of 
the gas manifold due to impact by heavy 
equipment in the frequency bin from 1 o-4 to 1 o-2 

per year (LANL 19961). The hazard analysis 
also identifies a gas leak in Room 116 in the 
same frequency bin, citing Unusual Occurrence 
Report 89832 (LANL 19961). Figure 2A-3 of 
the TA-55 SAR identifies Room 116 of 
TA-55-4 as a corridor between the 100 Area 
and 200 Area rooms on the first floor of the 
building. This release would affect TA-55-4 
workers in the first instance, but would 
ultimately be released to the environment. 

Other failure modes for chlorine release are 
possible, such as random cylinder or manifold 
failure, or human error during cylinder 
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changeout (see section G.5.5.1). Given the 
much lower level of activity at TA-55-4 for 
chlorine cylinder changeout, the experience
based frequency cited above is selected. 

Source Term Calculations 

The release is assumed to be a ground level 
release of a full, 150-pound cylinder. There are 
no differences in source term across the SWEIS 
alternatives. The release is modeled as a 
15-pound per minute release into the building 
for 1 0 minutes, in accordance with the 
description of the release in theTA-55 SAR. 

The EPA RMP off-site consequence analysis 
guidance issued in 1996 indicates that when a 
toxic gas is released inside a building that has 
direct contact with the outside environment 
(such as a shed), the release rate is ameliorated 
somewhat due to mixing within the shed. The 
guidance suggests multiplying the release rate 
by 0.55 (EPA 1996). In order to obtain the 
release duration, it is then necessary to divide 
the total quantity released by the effective 
release rate. When this method is applied to the 
TA-55 chlorine gas leak, the release duration is 
increased to 18.2 minutes and the outdoor 
concentrations proportionately reduced. 

Uncertainties and Sensitivities Affecting the 
Source Term for CHEM-06 

The release rate from the cylinder itself is 
modeled as a continuous rate; whereas, releases 
from cylinders vary with time. The 1 0-minute 
period is regarded as conservative. The factor 
of 0.55 accounting for the retention time prior to 
release to the outdoors is uncertain for this 
storage shed. 
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Consequences of CHEM-06 for Facility 
Workers and the Public 

Facility worker and public consequences are 
addressed separately. Because the air intakes 
for TA-55--4 are on the west end of the building 
at a point centered 18 feet (5.5 meters) above the 
ground, and the chlorine release point is on the 
north side of the building (LANL 1996k), it is 
unlikely that chlorine released into the air would 
be drawn into the building by the ventilation 
system. Moreover, there is a 30-inch 
(76-centimeter) diameter butterfly valve in the 
intake ductwork that can be closed manually to 
act as a shut-off valve (LANL 1996k). TA-55 
personnel located outdoors at the time of the 
accident could be exposed to high 
concentrations of chlorine. However, these 
personnel would be in a position to evacuate 
from the affected area very quickly (being 
outdoors), which should reduce the potential for 
health effects. 

Under adverse dispersion conditions (stable 
atmosphere), the ERPG-2 distance ranges from 
0.58 to 0.66 mile (0.93 to 1.1 kilometer), while 
the ERPG-3 distance is 0.2 mile 
(0.32 kilometer). Under conservative daytime 
dispersion conditions, the ERPG-2 distance is 
about 0.27 mile (0.43 kilometer), while the 
ERPG-3 distance is about 0.10 mile 
(0.16 kilometer). The average number of 
members of the public exposed above ERPG-2 
and ERPG-3 concentrations under conservative 
daytime dispersion conditions is shown in 
Table G.5.5.6-l. 



Accident Analysis 

TABLE G.5.5.6--1.-Summary ResultsforScenario CHEM-06 

ALTERNATIVE 
ACCIDENT SOURCE 1ERM AND CONSEQUENCES 

FREQUENCY 

No Action 6.3 x w-2 150 pounds of chlorine released in 18.2 minutes; average number of 
people exposed above ERPG-2 and ERPG-3 concentrations is 102 

and 7, under conservative daytime dispersion conditions. 

Expanded Operations 6.3 x w-2 Same as No Action Alternative. 

Reduced Operations 6.3 x w·2 Same as No Action Alternative. 

Greener 6.3 x w-2 Same as No Action Alternative. 
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G.5.6 Radiological Accidents 

G.5.6.1 RAD-01, TRU Waste 
Container Storage Area Fire 
at NDAINDE Facility 
(TA-54-38) 

General Scenario Description 

The Nondestructive Assay/Nondestructive 
Examination (NDAINDE) Facility conducts 
verification assay and radiographic examination 
of unopened waste containers to confirm 
compliance with waste acceptance criteria 
fYV AC). An outdoor container storage area 
(40 feet by 40 feet [12 meters by 12 meters]) is 
designated to stage waste processed through the 
facility. The outdoor Container Storage Area 
has a RCRA Part B permitted capacity of 
7,920 gallons of mixed waste, which is 
equivalent to 144, 55-gallon drums. However, 
the capacity of the Container Storage Area is 
administratively controlled to 23 DOT Type A 
drums (of the type used for TRU waste). 
Scenario RAD-01 involves an airborne release 
of radioactive material due to a fire that 
develops at the outdoor Container Storage Area. 

Properties of TRU Waste. Transuranic waste 
contains at least 100 nanocuries per gram of 
transuranium isotopes (primarily plutonium and 
americium). It is present in a wide variety of 
forms atLANL, some ofwhich are combustible 
(e.g., paper, plastic, etc.) and some ofwhich are 
not combustible (e.g., concrete). 

RAD-01 Release Mechanisms. Potential 
accident initiators include: (1) truck fires, 
(2) forklift fires, (3) external fires (wild fires), 
( 4) lightning strikes, and (5) aircraft accidents. 
Aircraft crash was evaluated in section G.4 and 
is not considered further here. Lightning may 
strike the Container Storage Area or pose an 
indirect hazard by initiating a wildfire. The 
Container Storage Area does not have lightning 
protection; however, a lightning strike would, at 
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most, pose a localized hazard due to ignition of 
combustible waste. It would have a very limited 
opportunity to propagate with waste contained 
in metal drums and the low combustible loading 
of the storage array. Wild fires, initiated by 
lightning strikes or otherwise, do not pose a 
significant hazard considering the developed 
nature ofthe area (e.g., pavement) and the time 
available to take mitigative actions. A forklift 
fire would be credible but would be 
significantly bounded by the MAR for a truck 
fire accident. 

Two truck fire scenarios could occur. The first 
is an accident involving a truck that causes a 
fuel leak and subsequent fire involving the 
Container Storage Area. This is judged not to be 
credible considering the low truck speeds 
involved in the confined yard area and the 
limited vehicle traffic, with the exception of 
forklift activity. The second involves a truck 
parked near the Container Storage Area that 
could experience a fuel system leak or fuel tank 
leak due to causes unrelated to a vehicle 
accident. Once a fuel leak occurs, ignition of 
the spilled fuel would lead to a fire that, if it is 
close enough to the Container Storage Area and 
if it is not suppressed, would envelop multiple 
waste containers. This scenario is retained for 
analysis. The TA-54-38 safety assessment did 
not evaluate the potential for a Container 
Storage Area fire (LANL 1996j). 

No Action Alternative Frequency Analysis 

The frequency of a truck fuel leak and 
subsequent fire accident can be estimated using 
the following equation: 

FFIRE = NsHIPMENTS X CLEAK X CPFIRE 

where: 

FFIRE =Frequency of truck fuel leak and fire 

N SHIPMENTS =Number of shipments to or from 
the outdoor Container Storage Area at 
TA-54-38 per year 



CLEAK = Conditional probability of fuel leak 
per shipment 

CPFIRE = Conditional probability of a fire given 
a fuel leak 

The frequency of a fuel system leak or fuel tank 
leak and a resulting fire is assessed for the 
outdoor Container Storage Area based on 
methods and data contained in the TA-54, 
Area G Hazard Analysis (LANL 1995g) and the 
evaluation of TRU waste transportation by 
H&R Technical Associates (Rhyne 1994). As 
described in section G.5.5, on a per trip basis, 
the likelihood of a fuel leak is 0.1/78, or 1.3 x 
10-3 per trip. Similarly, as described in 
section G.5.5, the conditional probability of a 
fire given a fuel leak is 4.7 x 10-3 per fuel leak. 

Facility truck movements may be associated 
with the loading dock, the truck bay (primarily 
in support of Waste Isolation Pilot Plant [WIPP] 
shipments), and the outdoor Container Storage 
Area. LANL intra-site shipments of TRU 
waste average approximately 16 drums per 
shipment, with a maximum of 40 drums. 
Because the Container Storage Area capacity is 
administratively controlled to a limit of 23 
drums, it will be assumed that all shipments are 
23-drum shipments. It is assumed that 
shipments associated with the outdoor 
Container Storage Area would primarily be 
conducted to receive waste from TA-54 Area G 
for staging just prior to shipment to WIPP and 
are insensitive to the facility throughput for 
assay verification. Each WIPP shipment 
consists of three Transuranic Packaging 
Transporter (TRUP ACT)-lis, each with a cargo 
capacity of 14 drums, for a total of 42 drums per 
WIPP shipment. Under the proposed action for 
WIPP, a total of 5,009 shipments to WIPP are 
projected over 35 years (DOE 1996d). This 
gives an average WIPP shipment rate of 143 per 
year. Thus, it is estimated that there are 261 
(143 x 42/23) shipments per year from TA-54 
Area G to the outdoor Container Storage Area. 

Accident Analysis 

Thus, the above equation can be quantified as 
follows: 

FFIRE = NsHIPMENTS X CLEAK X CPFIR.E 

FFIRE = 261 X (1.3 X 10-3) X (4.7 X 10-3) 

FFIRE = 1.6 x 10-3 per year 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

Because the above frequency analysis is based 
on an average WIPP shipment schedule that is 
unaffected by the SWEIS alternatives, the 
frequency calculated above is considered to be 
applicable to all alternatives. 

Uncertainties and Sensitivities Affecting the 
Frequency ofRAD-01 

Uncertainties in the frequency point estimates 
include the frequency of a fuel leak per 
shipment, the conditional probability of a fuel 
fire given a fuel leak, and the number of 
shipments per year. 

Source Term Calculations 

The MAR for the postulated accident is limited 
by the fraction of waste inventory immediately 
involved in the truck fuel pool fire. The MAR 
is estimated based on a 100-gallon (379-liter) 
fuel spill, yielding a burn area of 500 square feet 
(46 square meters). This is based on a burn area 
relationship of 250 square feet (23 square 
meters) for 50 gallons of fuel (RFETS 1994). 
Even allowing for aisle spacing as required by 
the Resource Conservation and Recovery Act 
(RCRA), the entire Container Storage Area 
inventory of 23 drums could be consumed in a 
fire of 500 square feet ( 46 square meters). 

Potential waste forms present include solidified 
liquids (aggregate); surface contaminated, 
packaged combustible solids; and surface 
contaminated, noncombustible solids. The 
bounding ARF and RF products for these three 
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waste forms in a thermal stress environment 
(fire) are 6 X 10-5, 5 X 10-4, and 6 X 10-5, 

respectively (DOE 1994a). (Recall, ARF = 
airborne release fraction [the fraction of the 
material suspended in the air as an aerosol and 
thus available for transport due to the physical 
stresses from a specific accident of due to 
operation of HV AC systems], and RF = 
respirable fraction [the fraction of the aerosols 
that can be transported through the air and 
inhaled into the human respiratory system, 
commonly assumed to include particles of 10 
microns aerodynamic equivalent diameter or 
less].) 

Consequently, it can be concluded that releases 
will be dominated by combustible waste and the 
analysis will be limited to this waste form. It is 
conservatively assumed that 35 percent of the 
radiological inventory is present in combustible 
waste forms (combustible waste comprises 
approximately 10.3 percent of TRU waste by 
volume) (LANL 1996o, estimated from 
Table 4-1); however, the higher value is meant 
to account for the presence of decontamination 
trash, HEP A filters, and the relatively high 
surface contamination area to volume ratio for 
combustible materials. Separate calculations 
are performed for combustible and 
noncombustible forms. Thus, for the MAR (23 
drums), the damage ratio is set equal to 0.35 for 
combustible material and at 0.65 for 
noncombustible forms. The Container Storage 
Area is located outdoors; consequently, the LPF 
is 1.0. 

Currently, the average TRU radioactive 
material content per waste container is 8.9 
plutonium-239 equivalent curies (PE-Ci) 
(LANL 1995t). Less than 1 percent of all TRU 
waste containers in the existing Area G 
inventory exceed 75 PE-Ci in radioactive 
material content (LANL 1995c). The 
predominant TRU waste generated at LANL is 
weapons-grade plutonium. The LANL fissile 
gram equivalent limit for this material type is 25 
PE-Ci per drum (LANL 1995c). Revision 5 of 
the WIPP WAC limits the maximum 
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plutonium-239 equivalent activity for untreated 
contact-handled TRU waste to be received by 
the facility to 80 PE-Ci per drum (if not 
overpacked). Considering that the postulated 
accident scenario involves multiple drums (23); 
that the drums represent a small fraction of the 
total TRU waste inventory managed at LANL, 
and their radioactive content could be skewed to 
the high end (depending on the waste generator 
source); and the above TRU limits; it is 
conservatively assumed that one drum contains 
the WIPP WAC limit for untreated waste of 
80 PE-Ci (if not overpacked) and the other 22 
drums involved in the fire have an average TRU 
content of 25 PE-Ci. 

With the above information, the initial source 
term equation can be quantified as follows: 

Initial Combustible Source Term= MARx DR 
X ARF X RF X LPF 

= [(22 X 25 PE-Ci) + (80 PE-Ci)] X 0.35 X (5 X 

10-4) X 1 X 1 

= 0.11 PE-Ci 

Initial Noncombustible Source Term= MARx 
DR X ARF X RF X LPF 

= [(22 X 25 PE-Ci) + (80 PE-Ci)] X 0.65 X (6 X 

10-5) X 1 X 1 

= 0.02 PE-Ci 

Total Initial Source Term =Initial Combustible 
+Initial Noncombustible 

= 0.11 PE-Ci + 0.02 PE-Ci 

= 0.13 PE-Ci 

The MAR equals the initial MAR, minus the 
initial source term. The DR and LPF are set to 
1. The ARR and RF are assigned values of 4 x 
10-5 and 1.0, respectively, based on bounding 
resuspension factors for surface contaminated 
combustible solids exposed to ambient 



conditions (DOE 1994a). Thus, the suspension 
source term can be quantified as: 

Suspension Source Tenn =MARx DR x ARR 
x 24 hrs x RF x LPF 

= (630- 0.13 PE-Ci) X 1 X (4 X 10-5) X 24 hrs X 

1 X 1 

= 0.60PE-Ci 

The suspension source term is conservative, 
considering that fire protection actions (e.g., 
foam, water spray) and contamination control 
measures would likely limit airborne releases 
significantly. This would reduce the suspension 
period from the 24 hours assumed above to a 
much smaller number, which could in principle 
be zero. The 24-hour calculation is retained as 
a conservative measure for impact estimation. 
There are no variations in source terms across 
the alternatives. 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-01 

A significant uncertainty for this postulated 
accident is quantification of the MAR in tenns 
of the number of drums involved in the fire and 
their associated radioactive material content. 
Accepted methodologies and reasonably 
conservative radiological estimates have been 
made to provide an upper estimate of the source 
tenn. 

It could be postulated that the truck fire would 
lead to an explosion of the truck's fuel. This 
accident would have a lower frequency, perhaps 
being incredible, but would not involve more 
than the 23 drums. The explosion could 
disperse the drums, perhaps beyond the range of 
the fire, but the release and airborne fraction 
would likely not increase. Section 5.1 of DOE 
Handbook 3010 (DOE 1994d) gives a median 
ARF of 8 X 1 o-5 and a bounding ARF of 5 X 1 o-4 
for thermal stress on packaged combustible 
solids. The ARF used in this analysis was also 
5 X 10-4. 

Accident Analysis 

Consequences of RAD-01 for Facility 
Workers and the Public 

Consequences for facility workers and the 
public are considered separately. On a day shift, 
a total of 12 facility workers (including truck 
bay activities) would typically be involved with 
facility operations and would be at risk for 
exposure to airborne radioactive material. 

No acute fatalities are predicted to result from 
the postulated accident. The mean collective 
population dose is projected to total 72 person
rem (TEDE), resulting in 0.036 excess LCFs. 
Mean projected doses for MEis (and their 
associated locations) and ground contamination 
levels are presented in Tables G.5.6.1-2 and 
G.5.6.1-3, respectively. Table G.5.6.1-1 
summarizes the modeling results for RAD-01. 

G.5.6.2 RAD-02, Natural Gas 
Pipeline Failure, Ingestion, 
and Explosion/Fire at CMR 

General Scenario Description 

This accident scenario involves the rupture of a 
3-inch (8-centimeter) natural gas pipeline near 
the CMR Building (TA-3-29), no immediate 
ignition of the gas, transport of the gas to the 
CMR intake structure, and subsequent 
explosion and fire in Wing 7 of the CMR 
Building. Rupture of the natural gas pipeline is 
assumed to be due to construction work in the 
vicinity of the pipeline (the pipeline also could 
fail randomly, but this is a lower frequency 
failure mode). 

Although the CMR Building itself is not served 
by natural gas, a buried natural gas pipeline runs 
along its eastern boundary. At this location, the 
pipeline is a 3-inch (8-centimeter) diameter, 
100 psia natural gas pipeline. The specific 
scenario identified in the CMR SAR involves a 
failure of the section immediately in front of the 
CMR Building, which is located about 
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TABLE G.5.6.1-1.-Summary Results for Scenario RAD-01 

ALTERNATIVE 
ACCIDENT 

SOURCE TERM AND CONSEQUENCES 
FREQUENCY 

No Action 1.6 x 10"3 per year Initial source term: 0.13 PE-Ci, elevated thermal release; 
suspension source term: 0.60 PE-Ci, ground-level release; mean 

population dose of72 person-rem excess LCF of0.036. 

Expanded Operations 1.6 x 10"3 per year Same as No Action Alternative. 

Reduced Operations 1.6 x 10"3 per year Same as No Action Alternative. 

Greener 1.6 x 10"3 per year Same as No Action Alternative. 

TABLE G.5.6.1-2.-Predicted Mean Doses to MElsfor Scenario RAD-01 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest public access (SA): Pajarito Road (100m) 4.6 X 101 

Special population distance: San Ildefonso Pueblo boundary (400 m) 3.5 X 10° 

Special population distance: Mortandad Cave (2,400 m) 1.4 x 10·1 

Closest residence: Royal Crest Trailer Park (4,300 m) 5.1 x 10·2 

Special population distance: San Ildefonso Pueblo (11 ,600 m) u x 10·2 

TABLE G.5.6.1-3.-Predicted Mean Ground Contamination Levels for Scenario RAD-01 

RADIAL 
PLUTONIUM-239 GROUND 

CONCENTRATION 
DISTANCE (BQ/m2) 

O.Oto 1.0 km 1.1 X 104 

1.0 to 2.0 km 1.2 X 103 

2.0to 3.0 km 4.7 X 102 

3.0to 4.0 km 2.6 X 102 

4.0to 8.0 km 1.3 X 102 

8.0 to 12.0 km 7.6 X 101 

12.0 to 20.0 km 3.5 X 101 

20.0 to 30.0 km 1.7 X 101 

30.0 to 40.0 km 8.4 X 10° 

40.0 to 60.0 km 4.2 X 10° 

60.0 to 80.0 km 2.4 X 10° 

BQ/m2 = Becquerel per square meter 
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120 meters from the CMR. ventilation intakes 
located near the spinal corridor of the facility. 

This accident scenario is analyzed in the CMR 
SAR (LANL 1995c). The SAR states that 
construction potentially leading to this event 
occurs about every 3 years, and that the 
conditional probability of damaging the line 
with construction equipment is 1 x 1 o-3 per 
construction event (LANL 1995c). This results 
in an initiating event frequency of 3.3 x 1 o-4 per 
year. 

The SAR includes an event tree for evaluating 
the frequency of the accident scenario. The 
event tree accounts for the conditional 
probability of no external explosion, whether 
the gas drifts toward or away from the CMR 
Building, whether the concentration at the 
intake is above the lower explosive limit (LEL) 
for natural gas, whether an explosion occurs at 
the intake, and whether an explosion and/or a 
fire occur interior to the CMR. Building (LANL 
1995c). The event tree identifies five separate 
outcomes leading to an accident: 

• External explosion, 1.7 X w-4 per year 
• Internal explosion without a fire, 1.6 x 10-7 

per year 
• Explosion at the CMR. HVAC intake 

structure, 1.6 x 10-6 per year 
• Explosion and fire at the CMR HVAC 

intake Structure, 1.8 X 10-7 per year 
• Internal explosion with a fire, 1.5 x 10-6 per 

year 

Because the internal explosion with a fire is the 
most likely event having radiological 
consequences, this is the outcome that is 
modeled in the SAR and in the SWEIS. The 
SAR states that an internal explosion is likely to 
involve only one half of the laboratories in a 
wing because ventilation in each half of each 
wing is supplied by a separate supply fan. 
However, the remainder of the wing could be 
damaged by fires ignited by the explosion. The 
explosion also may damage the fire suppression 

Accident Analysis 

sprinkler system, so no credit is given for 
containing any fires subsequent to an explosion 
in a wing. Finally, if the explosion involves a 
significant portion of a wing, damage to the 
building structure may occur (such as blowing 
out the glass block windows and doors), 
creating an open leak path to the environment 
(LANL 1995c ). 

The most vulnerable sections of the CMR 
Building for this accident are Wings 2, 3, and 7 
(and the Administrative Wing) because these 
wings are located on the east side of the CMR 
Building nearest the natural gas pipeline. The 
source term analysis is based on Wing 7 because 
that wing has the highest administrative limit on 
dispersible MAR of these three wings (LANL 
1995c). 

Wing 7 has an administrative limit of 6 
kilograms of plutonium-239 equivalent in 
dispersible form. 1 Of this amount, one kilogram 
was assumed to be located outside of 
gloveboxes or sealed metal containers and 
unprotected from direct blast effects. The 
release is assumed to be a ground level release 
(LANL 1995c ). 

RAD-02 Release Mechanisms 

This accident involves consideration of 
explosion and fire effects on the MAR in the 
CMR Building. There is a wide variety of 
radioactive material stored and used in the CMR 
Building. In the SAR and safety limits 
documentation, the MAR at the CMR Building 
is converted to equivalent grams of pure 
plutonium-239. Although this is an abstraction 
of what is actually present in the facility, it 
captures the radiological effects of the diverse 
MAR. Plutonium-239 in both powder and 
solution form is considered in this accident. 

l. The CMR SAR expresses most radiological releases 
as equivalent releases of pure plutonium-239. The CMR 
Building has a variety of different types of MAR, 
including various plutonium mixtures. Wing limits are 
expressed in terms of plutonium-249 equivalents, and the 
SAR accident analysis is largely in the same units. 

G-155 



LANLSWEIS 

No Action Alternative Frequency Analysis 

The annual frequency for this scenario is 
quantified as follows: 

F = FPIPE x PmrrEXP x PnRIFT x PLEL x 
piNTAKE x PINTEXP x piNTFIRE 

where: 

F =Annual frequency ofthe scenario 

FPIPE =Annual frequency of pipe rupture due to 
construction 

PEXTEXP = Conditional probability of no 
external explosion at pipe rupture 

PnRIFT = Conditional probability of natural gas 
drifting to HV AC intake 

PLEL =Conditional probability of concentration 
above the LEL at HV AC intake 

PINTAKE = Conditional probability of natural 
gas not exploding at HV AC intake 

PINTEXP = Conditional probability of internal 
explosion of natural gas 

PINTFIRE = Conditional probability of internal 
fire subsequent to explosion 

The above equation is evaluated in accordance 
with the analysis in the SAR. As noted, the 
frequency of pipe rupture due to construction is 
3 .3 x 1 o-4 per year. (This value is consistent 
with generic industry data, which indicate a 
pipeline rupture rate of 1.25 per 1,000 miles of 
pipeline per year [AlCE 1994]. Applied to the 
CMR Building, and taking into account 660 feet 
[201 meters] of piping in front of CMR [this is 
the overall width of CMR], this data yields a 
value of 1.6 x 10-4 per year.) The conditional 
probability of no external explosion was set at 
0.5 (i.e., as likely as not). The conditional 
probability that the gas drifts toward the CMR 
Building is based on historical meteorological 
data for LANL, and is set at 0.285 (a 
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conservative value). The conditional 
probability that the gas concentration is above 
the LEL at the intake is evaluated at 0.0769 
(based on a calculation from a Gaussian plume 
dispersion model). The conditional probability 
of no explosion at the intake is set at 0.5 (i.e., as 
likely as not). The conditional probability of an 
internal explosion and the conditional 
probability of a fire given an explosion, are both 
set at 0.9 (i.e., very likely). 

The frequency equation above is evaluated as 
follows: 

F = FPIPE X pEXTEXP X PnRIFT X PLEL X 

piNTAKE x piNTEXP x PINTFIRE 

= (3.3 X 10-4
) X 0.5 X 0.285 X 0.0769 X 0.5 X 0.9 

x0.9 

= 1.5 X 10-6 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

There is no difference in construction frequency 
across the alternatives. No other factor 
potentially affecting the conditional probability 
of any of the other terms of the No Action 
Alternative frequency equation has been 
identified. Accordingly, the frequency of 
1.5 X 1 o-6 per year is applicable to the Expanded 
Operations, Reduced Operations, and Greener 
Alternatives. 

Uncertainties and Sensitivities Affecting the 
Frequency of RAD-02 

The SAR accident scenario progression 
incorporates several inherent uncertainties that 
are resolved with the assignment of 
conservative or representative conditional 
probabilities using engineering/expert opinion 
historical meteorological data, and supportin~ 
calculations. The terms of the frequency 
equation that seem to be the most subject to 



uncertainty are the two conditional probabilities 
of explosion: PmcrEXP and PINTAKE· 

The conditional probability of no external 
explosion at the time of the pipeline rupture 
(PEXTEXP) is probably conservative because the 
rupture occurs as a result of mechanical damage 
to the pipeline, which damage (or the engine on 
the equipment performing the excavation) 
would be likely to result in ignition of the 
escaping gas. To illustrate, if this term has a 
value of0.1 instead of0.5, the frequency ofthe 
accident would drop to 3 x 10-7 per year. 

Embedded in the analysis details of this scenario 
are a number of other assumptions that, if 
relaxed from their current conservative values, 
could render the scenario less likely or result in 
conditions under which the scenario could not 
progress due to insufficient gas reaching the 
wing to support an explosion and fire. Among 
these assumptions are: (1) it is assumed that the 
supply system can maintain a 100-psia pressure 
through the 3-inch pipe for the required period 
of time, even though the system is 
depressurizing through the break; (2) it is 
assumed that the flow rate from the broken pipe 
is equal to the critical flow at the initial system 
pressure (no credit is taken for pipe segments 
depressurizing as a result of the break); and (3) 
the fire suppression sprinkler system within the 
CMR Building fails 100 percent of the time 
given an explosion and fire (this is a 
conservative assumption) (LANL 1995c). 

More significantly, however, DOE authorized 
funding for installation of a flow restriction 
orifice in the natural gas pipeline, which is the 
source of the above-described accident. This 
orifice will limit gas flow in the event of a 
pipeline break to a value that will preclude the 
accident from taking place. Thus, upon 
completion of orifice installation this accident 
will no longer be credible. The installation was 
scheduled for Fall 1997 at the time the 
calculations were made for this accident 
appendix. 

Accident Analysis 

Other Potential Gas Pipeline Accidents at 
LANL 

As a result of the identification of this pipeline 
failure accident in the CMR SAR, consideration 
was given to other possible natural gas pipeline 
accidents at LANL. Four examples have been 
identified. The TA-18 SAR identified a natural 
gas explosion for the Hillside Vault 
(TA-18-26). During the walkdown of this 
facility, this contributor was screened on the 
basis of physical implausibility (e.g., the natural 
gas pipeline is shielded from the Hillside Vault, 
and there is no active ventilation system nor 
natural flow process that would result in 
ingestion of the gas into the Hillside Vault). 
Similarly, natural gas pipelines are located near 
TA-55-4. In this case, the construction of 
TA-55-4 is much more robust than the CMR 
Building (TA-55-4 has 14-inch-thick 
reinforced concrete walls), and the ventilation 
system would remain intact in the event of an 
explosion (the HV AC system filters are located 
remotely from the possible site of any explosion 
inside TA-55-4). In the case ofboth TSTA and 
WETF, the natural gas lines are too far from the 
facilities to present a credible threat. 
Accordingly, the CMR scenario is considered to 
be the bounding accident of this type. 

Source Term Calculations 

The initial source term equation is evaluated 
four times for four separate source term 
contributors identified in discussions with CMR 
facility representatives, and is based on the draft 
1996 SAR update for the CMR facility. The 
four sources of release are MAR in containers 
and enclosures affected by the explosion, MAR 
in solution outside an enclosure affected by the 
explosion, MAR in powder form affected by the 
fire, and MAR in solution affected by the fire. 
The initial source term equation is evaluated as 
follows for these sources: 
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ST POWEXP =MAR X DR X ARF X RF X LPF 

ST POWEXP = 2,500 X 1 X 0.005 X 0.3 X 1 = 
3.8 grams 

ST SOLEXP =MAR X DR X ARF X RF X LPF 

STsoLEXP = 500 x 1 x 1 x 1 x 1 = 500 grams 

ST POWFIRE =MAR X DR X ARF X RF X LPF 

STpoWFIRE = 2,487 x 1 x 0.006 x 0.01 x 1 = 
0.1 grams 

ST SOLFIRE =MAR X DR X ARF X RF X LPF 

STsoLFIRE = 3,000 x 1 x 0.002 x 1 x 1 = 
6.0 grams 

Total Initial Source Term = ST POWEXP + 
ST SOLEXP + ST POWFIRE + ST SOLFIRE 

= 3.8 + 500 + 0.1 + 6.0 = 510 grams 

where: 

ST = Source Term 

STpoW£XP = Source term from powder m 
containers affected by the explosion 

ST SOLEXP = Source term for solution affected 
by the explosion 

ST POWFIRE = Source term for powder affected 
by the fire 

ST SOLFIRE = Source term for the solution 
affected by the fire 

The CMR SAR did not account for source term 
contribution from suspension subsequent to the 
explosion and fire. The suspension source term 
calculation would come from three sources (the 
fourth possible source, the solution affected by 
the explosion, has no suspension source term 
contribution because it was 100 percent released 
in the initial source term): (1) MAR in 
containers and enclosures affected by the 
explosion, (2) MARin powderform affected by 
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the fire, and (3) MAR in solution affected by the 
fire. The suspension source term equation is 
evaluated three times for these sources: 

RST POWEXP =MARx DR x ARR x 24 hrs x RF 
xLPF 

RST POWEXP = 2,496 X 1 X (4 X w-6/hr) X 24 hrs 
x1x1 

RSTpoW£XP = 0.24 grams 

RST POWFIRE =MARx DR x ARR x 24 hrs x 
RFxLPF 

RST POWFIRE = 2,487 x 1 x ( 4 x 10-6 lhr) x 24 hrs 
x1x1 

RST POWFIRE = 0.24 grams 

RST SOLFIRE =MARx DR x ARR x 24 hrs x RF 
xLPF 

RST SOLFIRE = 2,994 X 1 X ( 4 X w-8 lhr) X 24 hrs 
x1x1 

RSTsoLFIRE = 0.003 grams 

The total suspension source term is the sum of 
the above contributors, or 0.48 grams. 

Suspension source term parameters were 
selected as follows: (1) based on a 
homogeneous bed of powder buried under 
structural debris exposed to ambient conditions 
or under static conditions within a structure 
(DOE 1994d); (2) based on the same 
considerations as (1); and (3) based on a 
solution indoors, on heterogeneous surfaces, 
covered with debris or under static conditions 
(DOE 1994d). 

No variations are identified in the progression of 
the accident or the MAR; thus, the calculated 
source terms above are considered to represent 
the accident for all alternatives. 



Uncertainties and Sensitivities Affecting the 
Source Term for RAD-02 

The source term for this postulated accident 
scenario is dominated by the very conservative 
SAR assumption of an ARF of 1.0 for the 
solution affected by the explosion. The 
explosive yield of the explosion inside the wing 
is not identified in the CMR SAR. DOE 
Handbook 3010-94 recommends that for 
detonations in or immediately contiguous to a 
pool of liquid, a bounding release is assessed to 
be the mass of inert material equal to the 
calculated TNT equivalent (DOE 1994d). 
However, it is not evident that the explosion 
necessarily occurs in or contiguous to the 
solution in the case of the CMR. event. If the 
explosion occurs at some distance from the 
solution and merely spills the solution or 
shatters the container holding the solution, the 
source term would be reduced by at least two 
orders of magnitude, resulting in a release of 5 
grams or less, instead of 500 grams. 

Because the source term for this accident is 
completely driven by the assumption of a 
100 percent release of the 500 grams of 
plutonium-239 equivalent in the solution, it is 
clear that any reduction in this term will directly 
reduce the overall source term. 

Uncertainties in the source term calculation 
include the extent that the entire wing may be 
affected by the initial explosion (the SAR 
assumes only half of wing is involved); the 
fraction of material that is outside the 
gloveboxes/enclosures; the fraction of material 
in powder, solution, or less dispersible forms; 
and the integrity of the building confinement 
(e.g., glass block windows). (Building integrity 
affects the LPF.) 

Consequences of RAD-02 for Facility 
Workers and the Public 

The consequences of RAD-02 for facility 
workers and the public are discussed separately. 
All workers in Wing 7 at the time ofthe accident 

Accident Analysis 

could be severely injured or killed as a result of 
the dynamics of the explosion, the dynamics 
and combustion products of the fire, and 
exposure to plutonium-239 oxide via inhalation. 
Supply air for the remainder of the building is 
unfiltered outside air (LANL 1995c ). 
Depending on the dynamics of the explosion 
release and the direction of the wind at the time 
of release, it is possible that air contaminated 
with material released from Wing 7 could be 
drawn into the remainder of the CMR Building 
and distributed to the workers in other areas of 
the building. This would result in inhalation 
exposures to those workers and contamination 
of other areas of the CMR. Building. Due to the 
complications of evaluating the impact of the 
explosion and the resulting emergency response 
activities, an estimation of the worker doses is 
not possible with any reliability. 

No acute fatalities from radiation exposure to 
the public are predicted to result from the 
postulated accident. The mean co11ective 
population dose is projected to total 120,000 
person-rem (TEDE), resulting in 57 excess 
LCFs. Mean projected doses for MEis (and 
their associated locations) and ground 
contamination levels are presented in 
Tables G.5.6.2-2 and G.5.6.2-3, respectively. 
Table G.5.6.2-1 summarizes the modeling 
results for RAD-02. 

Based on re-evaluation of the meteorological 
conditions and the frequency of catastrophic 
brakes, DOE estimates the frequency for this 
accident now to be less than w-6 (i.e., not 
credible) (CMR BIO, Appendix J). 

G.5.6.3 RAD-03, Power Excursion 
Accident with Fast Burst 
Assembly Outside Kiva #3 

General Scenario Description 

The Godiva-IV fast-burst reactor, housed at 
Kiva #3 atPajarito Site (TA-18-116), is used in 
a variety of experiments. This type of reactor is 
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TABLE G.5.6.2-1.-Summary of Results for Scenario RAD-02 

ALTERNATIVE 
ACCIDENT 

SOURCE TERM AND CONSEQUENCES 
FREQUENCY 

No Action 1.5 x w-6 504 grams plutonium-239 explosion release (60-second), 6 grams 
plutonium-239 fire release (2-hour), 0.48 gram plutonium-239 
suspension release (24-hour); 120,000 person-rem collective 

exposure, resulting in 57 excess LCFs. 

Expanded Operations 1.5 x w-6 Same as No Action Alternative. 

Reduced Operations 1.5 x w-6 Same as No Action Alternative. 

Greener 1.5 x w-6 Same as No Action Alternative. 

aNote: Based on re-evaluation of the meteorological conditions and the frequency of catastrophic brakes, DOE 
estimates the frequency for this accident now to be <10-6 (i.e., not credible) (CMR BIO, Appendix J). 

TABLE G.5.6.2-2.-Predicted Mean Doses to MEis for Scenario RAD-02 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest public access (SA): Diamond Road ( 40 m)a 4.0 X 103 

Nearest residence (CMR SAR): Los Alamos Townsite (1,000 m) 1.7 X 102 

Nearest special population distance: Los Alamos Medical Center (1,100 m) 1.5 X 102 

Other nearest residences (CMR SAR): Royal Crest Trailer Park (1,200 m) 1.3 X 102 

Special population distance: San Ildefonso Pueblo (4,500 m) 1.3 X 101 

Special population distance: San Ildefonso Pueblo (18,600 m) 8.4 x 10-1 

a Approximated as SO m. 



TABLE G.5.6.2-3.-Predicted Mean Ground 
Contamination Levels for Scenario RAD-02 

PLUTONIUM-239 
RADIAL GROUND 

DISTANCE CONCENTRATION 
(BQ/m2) 

0.0 to 1.0km 1.3 X 106 

1.0 to 2.0 km 2.5 X 105 

2.0to 3.0km 1.0 X 105 

3.0to 4.0km 5.7 X 104 

4.0 to 8.0 km 2.1 X 104 

8.0 to 12.0 km 7.6 X 103 

12.0 to 20.0 km 3.0 x 1oJ 

20.0 to 30.0 km 1.4 X 103 

30.0 to 40.0 km 7.4 X 102 

40.0 to 60.0 km 4.0 X 102 

60.0 to 80.0 km 2.2 X 102 

BQ/m2 = Becquerel per square meter 

a research tool designed to provide a pulse (or 
burst) of neutrons for experimental purposes. 
Accident scenario RAD-03 involves a 
reactivity excursion that vaporizes a portion of 
the core and melts the remainder. 

Godiva-IV has three 93 percent HEU control 
rods. One of the rods is used to adjust the burst 
yield, one is used for achieving a critical state, 
and the third is rapidly inserted in order to 
initiate the pulse. A fourth control element, 
called the safety block, provides a large 
reactivity shutdown for the assembly. 

The assembly is operated by inserting the safety 
block and adjusting two of the control rods to 
bring the assembly to a low power steady-state 
condition called delayed critical. Following the 
achievement of delayed criticality, the control 
rod used for yield adjustment is set to an 
appropriate position for the desired pulse size. 
The safety block is then partially withdrawn in 
order to let delayed neutrons decay away for 

Accident Analysis 

about 15 minutes. The safety block is 
reinserted, and the pulse rod is rapidly inserted. 
The control system is designed with interlocks 
so that each step cannot be taken unless a 
precise sequence of events occurs 
(LANL 1996f). 

Three principal potential sources of error can be 
identified in this process: (I) a miscalculation 
of the desired control-element position and the 
subsequent element insertion to the wrong 
position, (2) an incorrect position insertion 
based on a correct adjustment calculation, and 
(3) an error due to a faulty position indicator. In 
the first two cases, two errors are necessary. In 
the first case, two operators perform the 
calculation independently, making it unlikely 
that the same incorrect position could be 
calculated. (In addition, the operators have a 
logbook available to consult for past control 
element settings to produce the required pulse.) 
In the second case, the senior operator checks 
the final adjustment (LANL 1996:£). 

The effect of an operator error in the control
element adjustment could be either a larger- or 
smaller-than-planned superprompt critical 
pulse. The magnitude of the pulse is dependent 
on the magnitude of the error. A conditional 
probability factor is applied to recognize that 
only a small fraction of the wide range of 
potential pulse sizes would actually lead to 
reactor damage. 

Another potential scenario for initiating an 
over-sized pulse is based upon inadvertent 
movement of an experiment near the reactor 
during the pulse operations. All equipment 
installed in the immediate vicinity of Godiva-IV 
is required to be structurally stable without 
support by guy wires, unattached props, or other 
means. However, the possibility of movement 
cannot be completely eliminated because the 
cause of movement is as varied as the 
experiments themselves. Because movable and 
remotely controllable experiments are carefully 
controlled and executed to avoid such 
movement, the most likely cause of movement 
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is a gravity fall of the experiment (LANL 
1996£). Experiment movement during the pre
pulse waiting period is not apparent through 
observable system parameters (LANL 1996£). 

The inadvertent movement of an experiment 
during the waiting period could change the 
reactivity of the system, which establishes the 
rate at which the chain reaction would occur. 
Depending on the magnitude of the change in 
the experimental setup, the additional reactivity 
could produce a substantial increase in the 
energy released during the pulse. The additional 
energy could be sufficient to vaporize material 
in the reactor. The amount of energy introduced 
to the system is estimated at 40.3 megajoules, 
which is large enough to cause fracturing, 
melting, or boiling of the fissile material. The 
vaporized material has an estimated energy of 
10 percent of the total energy, or 4. 0 
megajoules. Thus, the vaporized material has 
the potential to damage the core and release an 
abnormal amount of fission products to the kiva 
building. 

This accident scenario was analyzed in the 
TA-18 SAR. No accident sequence frequency 
was estimated or calculated in the SAR, nor was 
a frequency bin assignment made. Rather, the 
SAR stated that all of the accidents analyzed 
were incredible, implying a frequency of less 
than 10-6 per year. 

The SAR source term was estimated based on 
the assumption that 10 percent of the 
66 kilograms of uranium metal is volatilized 
into transportable aerosol. The release of fission 
products due to the pulse operation also was 
taken into consideration (LANL 1996£). The 
release fractions for fission products are 
specified as 100 percent for noble gases, 
25 percent for halogens (e.g., iodine), and 
1 percent for "semi-volatiles" (LANL 1996£). 
(The SAR does not describe what happens to the 
90 percent of the core that does not vaporize. 
Analysis of a similar scenario involving the 
SPR-III fast-burst reactor at SNL suggests that 
the remainder of the core melts. Whether this 
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assessment is fully applicable to Godiva-IV is 
unclear; however, the analysis below errs on the 
side of conservatism, and the source term 
reflects the melting of the remainder of the fuel.) 

No Action Alternative Frequency Analysis 

This accident requires an unanticipated 
reactivity insertion being introduced during the 
time between the shutdown of the delayed
critical setup operation and the insertion of the 
burst reactivity. This could occur in one of two 
ways: (1) by operator error or a malfunction of 
the control systems in adding the burst reactivity 
increment or (2) by addition of reactivity from 
movement or reconfiguration of the experiment 
between shutdown of the delayed-critical setup 
operation and the insertion of the burst 
reactivity (LANL 1996£). 

Operator error or malfunction of the control 
systems leading to addition to the planned burst 
increment can happen in three ways: (1) a 
miscalculation of the desired control-element 
position and the subsequent element insertion to 
the wrong position, (2) an incorrect position 
insertion based on a correct adjustment 
calculation, and (3) an error due to a faulty 
position indicator. 

Miscalculation of Control-Element Position. 
Miscalculation of the control element position 
requires two independent errors. In addition, 
the errors have to be sufficiently severe to result 
in an extreme power excursion. The frequency 
of this contributor to RAD-03 can be calculated 
as follows: 

FHEPCALC = FmcP x Hf\1ISCALc x HwscALc x 
CEXTRE:ME 

where: 

FHEPCALC = Frequency of the human error in 
calculation contribution to RAD-03 

FEXP = Annual number of Godiva-IV 
experiments performed 



HMISCALC = Human error probability for 
calculational error 

CmaREME = Conditional probability of a large 
calculational error 

The annual number of Godiva-IV runs for the 
No Action Alternative is reported to be a 
maximum of 80 (PC 1997). 

The HEP for a miscalculation is generally in the 
range of 10-4 to 10-2 (Mahn et al. 1995 and 
Swain and Guttmann 1983). A value in the 
middle of that range is judged to be appropriate, 
considering that the most likely cause of the 
calculational error is entering an incorrect 
datum into a calculator/computer. 

In addition, it should be noted that not all 
calculational errors are of equal severity in 
terms of their ability to result in scenario 
RAD-03. The conditional probability of such a 
severe calculational error, especially 
considering that the results can be checked with 
the logbook of previous burst calculations, is 
judged to be less than 0.01 (1 percent). 
(Considering the conduct of experiments under 
specially prepared test plans and experiment 
plans, an even lower value could be 
appropriate.) 

The above equation can be solved as follows: 

F HEPCALC = F EXP X HMISCALC X H.MISCALC X 

CEXTREME 

= 80 X 0.001 X 0.001 X 0.01 

= 8 x 10-7 per year 

Incorrect Position Insertion. This contributor 
to power excursions requires two human errors: 
the incorrect positioning action, as well as the 
failure of the crew chief to detect this incorrect 
positioning. In addition, the error must be 
sufficiently extreme such that the large power 
excursion for RAD-03 occurs. 

Accident Analysis 

The frequency of this contributor to RAD-03 
can be calculated using the following equation: 

FHEPPOS = FEXP x Hpos x HcHK X CEXTREME 

where: 

FHEPPOS = Frequency of the human error in 
mispositioning the controller 

FEXP = Annual number of Godiva-IV 
experiments performed 

Hpos = HEP for calculational error 

HcHKl = HEP, check of position by supervisor 

HcHK2 = HEP, check of position against log of 
previous experiments 

CEXTREME = Conditional probability of a large 
calculational error 

As indicated above, the annual number of 
Godiva-IV runs for the No Action Alternative is 
a maximum of 80. The mean HEP for setting a 
rotary control to the wrong position is 0.001 per 
demand (Swain and Guttmann 1983). The HEP 
for the crew chief failing to detect the incorrect 
position indication is 0.05 per demand, based on 
checking that involves active participation in 
special measurements (Swain and Guttmann 
1983). Finally, the position indication would be 
checked against previous experiments, 
providing one last opportunity to correct the 
error. The likelihood that this check will fail to 
correct the error is taken as 0.05 as well. Once 
the position is incorrectly set and verified, there 
is no additional opportunity to correct the error. 

The most likely incorrect position insertion is a 
small deviation from normal. Such a small 
deviation would not yield a large enough 
reactivity insertion to result in accident 
RAD-03. Only a very large deviation would 
produce this accident. It is judged that the 
conditional probability of the error being large 
enough to produce the accident scenario is 
likely to be in the range of0.01 per error (that is, 
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given an error is made, there is a 1 percent 
chance that the error will be of a sufficiently 
large magnitude to result in the accident). 

The above equation can be solved as follows: 

FHEPPOS = FmcP X Hpos X IfcHK.l X IfcHK.2 X 

CEXTREME 

= 80 X 0.001 X 0.05 X 0.05 X 0.01 

= 2 x 10-6 per year 

Faulty Position Indication. The frequency of 
this contributor to RAD-03 can be calculated by 
the following equation: 

where: 

FIND = Annual frequency of faulty indicator 
contributor to RAD-03 

FEXP = Annual number of Godiva-IV 
experiments performed 

FRATE= Failure rate of the indicator per hour 

DEXP =Duration of experiment in hours (time 
in which indicator must function) 

HnETECT = HEP for failure of operations staff 
to detect the failed indicator 

The annual number of Godiva-IV runs for the 
No Action Alternative is a maximum of80. The 
type of position indicator used for the Godiva
IV machine is not specified in the SAR. Typical 
nuclear industry failure rates for indicator 
devices are in the range of 2 x 10-7 to 2 x 10-6 

per hour (INEL 1990); a value in the middle of 
this range is assumed (7 x 10-7 per hour). It is 
assumed that the position indicator must read 
accurately for 1 hour. 

The HEP for failure of the operations staff to 
detect the failed indicator is estimated at 0.01 
per demand (based on an analogy to detecting a 
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failed valve that has neither position indication 
nor a rising stem to identify the failed state) 
(Swain and Guttmann1983). 

The above equation can now be solved as 
follows: 

FIND = FEXP X FRATE x DEXP x HDETECT 

FIND= 80 X (7 X 10-7) X 1 X 0.01 

FIND= 6 x 10-7 per year 

Sum Total Frequency for RAD-03 

The sum total frequency ofRAD-03 is obtained 
by adding the frequency of the three 
contributing events as follows: 

FTOTAL = FHEPCALC + FHEPPOS +FIND 

= (8 X 10-7 ) + (2 X 10-6) + (6 X 10-7) 

= 3.4 x 10-6 per year 

Expanded Operations Alternative 
Frequency Analysis 

The total number of pulse operations at Godiva
IV and Skua will increase for the Expanded 
Operations Alternative to 120 to 150 per year. 
We have assumed that the relative proportion of 
Godiva-IV versus Skua bursts will remain 
constant, and accordingly, have increased the 
frequency of RAD-03 by a factor of 1.25, to 
4.3 x 10-6 per year. 

Reduced Operations and Greener 
Alternatives Frequency Analysis 

The frequency of Godiva-IV runs for the 
Reduced Operations and Greener Alternatives is 
the same as for the No Action Alternative. 
Thus, the frequency of accidents is the same for 
the Reduced Operations and Greener 
Alternatives as it is for the No Action 
Alternative. 



Uncertainties and Sensitivities Affecting the 
Frequency of RAD-03 

The frequency of RAD-03 is sensitive to the 
assumptions made above regarding the 
likelihood of various types of human errors and 
equipment failures. 

Source Term Calculations 

The accident being considered here assumes 
that the Godiva-IV assembly is being operated 
outside the confines of Kiva #3, which is 
occasionally done for direct radiation dose 
measurements to remove the effects of reflected 
and backscattered radiation (LANL 1996f). The 
SAR assumes that 1 0 percent of the core 
(6.6 kilograms of highly enriched uranium 
[HEU]) is vaporized, and also models the fission 
product release as a result of core damage and 
vaporization. The release fractions assumed are 
consistent with melting of the nonvaporized 
portion of the core. 

The general initial source term equation will be 
used to evaluate the additional contribution to 
the source term arising from melting of the 
remammg 59.4 kilograms of the core 
(66 kilograms less 6.6 kilograms vaporized). 
The MAR is 66 kilograms. The damage ratio is 
0.9 (the fraction of the core not vaporized). The 
ARF and RF values are selected based on free
fall of molten metal drops, with ARF = 0.01 and 
RF = 1. 0 (DOE 1994d). The LPF is 1 because 
the release occurs outdoors. This results in an 
additional airborne release ofHEU of: 

Initial Source Term= MARx DR x ARF x RF 
xLPF 

= 66,000 X 0.9 X 0.01 X 1 X 1 

= 594 grams 

The total initial source term for HEU is thus 
6,600 grams + 594 grams, or a total of 
7,194 grams. 

Accident Analysis 

The suspension source term was not calculated 
in the TA-18 SAR. Most of the HEU not 
participating in the initial release would be 
expected to "freeze" and not be available for 
release. However, this is not addressed in DOE 
Handbook 3010-94 (DOE 1994d). 
Accordingly, a conservative suspension release 
will be calculated by assuming that the HEU not 
initially released is deposited on the ground as a 
powder. 

The suspension source term 1s calculated as 
follows: 

Suspension Source Term =MARx DR x 
ARR/hr x 24 hrs x RF x LPF 

= (66,000 -7,194) X 1 X 0.00004 X 24 hrs X 1 X 1 

=56 grams 

The release of fission products also occurs in 
this accident. A screening analysis was 
conducted of the released fission products 
identified by the SAR. For a release of this 
nature, occurring during a short fission pulse, 
the large majority of fission products have very 
short half-lives (on the order of 0.21 seconds to 
3.15 minutes), and decay primarily by beta and 
gamma emission. The SAR analysis assigned 
an average dose-rate conversion factor for air 
immersion (cloudshine) of 4,000 millirem-cubic 
meters per microcurie-year. Based on the SAR 
radionuclide release quantities and the dose-rate 
conversion factor values, the dominant 
radionuclides were identified. Decay of the 
risk-dominant radionuclides to more stable 
progeny was evaluated. Comparison of the 
decay product quantities and dose conversion 
factors with the highly enriched uranium source 
term values indicated that the fission products 
provide a negligible contribution to the total 
dose from internal exposure pathways. 
Consequently, doses resulting from internal 
exposure pathways for fission products were not 
modeled. Doses resulting from the external 
exposure pathway (air immersion) for fission 
products (4.68 x 105 curies) were estimated 
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using the SAR determined average dose-rate 
conversiOn factor of 4,000 millirem-cubic 
meters per microcurie-year. There are no 
differences m source terms across the 
alternatives. 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-03 

The major uncertainties in the source term 
calculation are the 10 percent assumed 
vaporization of HEU as a result of the power 
excursion and the conservative modeling of 
suspension based on HEU as a powder. 

Consequences of RAD-03 for Facility 
Workers and the Public 

The consequences for facility workers and the 
public are discussed separately. Operations 
with Godiva-IV located outside Kiva #3 would 
be conducted during off hours with road closure 
controls in effect. Staffing at TA-18 would be 
expected to be less than during normal workday 
operations. The Kiva #3 control room is located 
669 feet (204 meters) from the kiva 
(LANL 1996f). The walls of the control room 
are such that 40 percent attenuation of gamma 
doses from the outside is accomplished 
(LANL 1996f). In the event of an accident, 
ventilation systems for the control building 
(TA-18-30) would be secured. Air exchange 
with the outside would be a function of wind 
loading and diffusion in and around wall and 
ceiling penetrations (LANL 1996f). However, 
the ventilation system for the control building is 
not protected by HEPA filters (LANL 1996f). 

No acute fatalities are predicted to result from 
the postulated accident. The mean collective 
population dose is projected to total 110 person
rem (TEDE), resulting in 0.06 excess fatal 
cancers. Mean projected doses for MEis (and 
their associated locations) and ground 
contamination levels are presented in 
Tables G.5.6.3-2 and G.5.6.3-3, respectively. 
Table G.5.6.3-1 summarizes the modeling 
results for RAD-03. 
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G.5.6.4 RAD-04, Inadvertent 
Detonation of Plutonium
Containing Assembly at 
DARHT 

General Scenario Description 

The DARHT Facility is under construction at 
R site in TA-15. When completed, the facility 
will provide dual-axis radiographic images at 
the highest penetration and resolution available 
for the study of materials and devices under 
hydrodynamic conditions. DARHT was the 
subject of a DOE Environmental Impact 
Statement (DOE 1995a) and subsequent Record 
of Decision. The DARHT EIS included 
analysis of potential accidents, including 
bounding accidents that were selected and 
evaluated on a what-ifbasis (DOE 1995a) based 
on potential consequences, with little or no 
consideration of the frequency of occurrence, 
though the likelihood of occurrence would be 
small; in related safety analyses these accidents 
have been evaluated to be not credible 
(probability less than 1 o-6 per year) and they 
have been similarly identified in this SWEIS. 
Scenario RAD-04 represents the inadvertent 
uncontained detonation of plutonium
containing assembly that was evaluated as the 
bounding accident for all alternatives in the 
DARHT EIS, and is included on a similar what
if basis. Scenario RAD-11 represents the other 
such plutonium accident evaluated in the 
DARHT EIS on a what-if basis, the breach of a 
double-walled containment vessel. 

As explained in greater detail in the DARHT 
EIS, the accident scenario RAD-04 involves the 
inadvertent detonation of high explosives and 
subsequent dispersal of plutonium from a 
plutonium-containing assembly intended for a 
dynamic experiment to be radiographed at 
DARHT (or its existing predecessor facility 
located a short distance away, Pulsed High
Energy Radiation Machine Emitting X-Rays 



Accident Analysis 

TABLE G.5.6~1.-Summary Results for Scenario RAD-03 

ALTERNATIVE 
ACCIDENT SOURCE 1ERM AND CONSEQUENCES 

FREQUENCY 

No Action 3.4 x 10·6 7,194 grams ofHEU initially, along with 4.68 x 105 Cifission 
products; three, 8-hour suspension releases of 18.7 grams each; all 

ground level releases; results in II 0 person-rem integrated 
population exposure and 0.06 excess LCFs. 

Expanded Operations 4.3 x 10·6 Same as No Action Alternative. 

Reduced Operations 3.4 x 10·6 Same as No Action Alternative. 

Greener 3.4 x 10·6 Same as No Action Alternative. 

TABLE G.5.6.3-2.-Predicted Mean Doses to MEis for Scenario RAD-03 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest public access: Pajarito Road (30 m)3 1.5 X 102 

Operations boundary (TA-18 SAR): (200m) 1.4 X 101 

Site Boundary (TA-18 SAR): San Ildefonso Pueblo boundary (1,000 m) 1.6 X 10° 

Special population distance: Mortandad Cave (2,900 m) 4.6 x 10·1 

Receptor distance (TA-18 SAR): Population center (4,400 m) 2.7 x 10·1 

Special population distance: San Ildefonso Pueblo (14,600 m) 5.0 X 10"2 

a This MEl dose is provided even though for outdoor operations Pajarito Road would be closed to the public. Distance 
approximated as 50 m. 
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TABLE G.5.6.3-3.-Predicted Mean Ground 
Contamination Levels for Scenario RAD-03 

RADIAL 
HEUGROUND 

CONCENTRATION 
DISTANCE 

(BQ/m2) 

O.Oto 1.0 km 1.5 X 104 

1.0 to 2.0 km 1.5 X 103 

2.0to 3.0 km 5.7 X 102 

3.0to 4.0km 3.0 X 102 

4.0to 8.0km 1.0 X 102 

8.0 to 12.0 km 3.8 X 101 

12.0 to 20.0 km 1.6 X 101 

20.0 to 30.0 km 7.1 X 10° 

30.0 to 40.0 km 3.2 X 10° 

40.0 to 60.0 km 1.5 X 10° 

60.0 to 80.0 km 8.1 x w-1 

BQ/m2 
= Becquerel per square meter 

(PHERMEX); continued operation of 
PHERMEX was considered under the No 
Action Alternative in the DARHT EIS). 
PHERMEX has performed, and when 
completed DARHT will perform, radiography 
of both hydrodynamic tests and dynamic 
experiments (DOE 1995a). 

A hydrodynamic test is a dynamic, integrated 
systems test of a mockup nuclear package, in 
which simulant materials are used to replace the 
fissile materials. Dynamic experiments provide 
information on the basic physics of materials or 
characterize the physical changes or motions of 
materials under the influence of high explosive 
detonations. Some dynamic experiments 
contain plutonium in order to obtain needed 
information and understanding associated with 
nuclear weapons aging and continued assurance 
of weapon safety and performance 
(DOE 1995a). As a matter of policy, these 
experiments will always be conducted inside a 
double-walled steel containment system 
consisting of an inner confinement vessel and an 
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outer safety vessel to prevent plutonium release; 
furthermore, the experiments will always be 
arranged and conducted in such a manner that a 
nuclear explosion could not result (DOE 
1995a). Though some hundreds of dynamic 
experiments may be conducted per year, only a 
small number will contain plutonium (LANL 
1996m). 

For the RAD-04 scenario, in addition to 
immediate worker deaths due to the high 
explosive blast, human health impacts to the 
public are dominated by the explosive 
aerosolization and atmospheric dispersal of 
plutonium and the subsequent public exposure. 
Impact analysis for this SWEIS is taken directly 
from the DARHT EIS analysis, upon which 
DOE has received comment from the public; 
other agencies; and state, local, and tribal 
governments. Up to tens of excess LCFs based 
on a 50-year committed dose could result from 
this hypothetical scenario, depending on the 
population sector assumed to be exposed due to 
extant winds. For the convenience of the public 
and the decision maker, some of that 
information is also directly reproduced here and 
referenced to the DARHT EIS. The 
methodology and all impacts associated with 
this hypothetical, uncontained detonation 
scenario are principally contained in Chapter 5 
and Appendixes H, I, and J of that EIS; 
additional information is contained in a 
classified appendix. 

No Action Alternative Frequency Analysis 

As discussed above, this accident analysis was 
presented in the DARHT EIS on a "what-if' 
basis. What-if means that regardless of the 
actual ability for an initiating event or accident 
progression to occur, the consequences of an 
assumed event shall be considered. For this 
case, the event is an uncontained detonation of a 
plutonium-containing assembly at the DARHT 
facility. 

The accident was estimated to be incredible, but 
several related safety studies were underway 



when the DARHT EIS was being completed. 
These studies have since been completed. The 
studies also support the initial estimation that 
the accident would be incredible (probability 
less than 10-6 per year). RAD-11 is the 
mitigated accident where the container is 
breached, and its probability is also less than 
10-6 per year. These probabilities mean that, for 
these accidents, neither is expected to occur. 

Nevertheless, this scenario is presented along 
with several other incredible accidents. These 
scenarios tend to demonstrate the importance 
and effectiveness of controls and engineering 
standards. The what-if scenario generally 
corresponds to the case where controls are 
assumed to have failed, and an initiating event 
that could cause such a consequence is assumed 
to be possible. When estimates are made about 
the probability of an initiating event occurring 
or the failure of multiple control barriers, then 
the frequencies of an inadvertent detonation 
become very small. The expected outcome for 
these experiments is a contained detonation, 
with a very limited probability that an 
inadvertent detonation will occur. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

Because the activities at DARHT do not charge 
across alternatives, the fre1uency of this 
scenario remains less than 10 per year. 

Source Term Calculations 

Detonation of an experimental assembly results 
in the aerosolization and potential atmospheric 
dispersion of a portion of the materials 
contained within the assembly. As described in 
the DARHT EIS (DOE 1995a), analysis of this 
hypothetical accident is documented in a 
classified appendix to that EIS. While the 
resulting impacts, as well as unclassified 
calculations, assumption, and modeling 
methods are contained in the unclassified 
sections of the EIS, some details of such 
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experiments, including some associated with 
the source terms for this accident scenario, are 
classified. 

Consequences of RAD-04 for Facility 
Workers and the Public 

Impacts to workers, noninvolved workers, 
public populations, and MEis were described in 
the DARHT EIS. For involved workers at and 
around the firing site, the number of workers 
(and observers) when explosives are present is 
limited to 15; under an inadvertent detonation 
scenario, all of these individuals could be killed 
(DOE 1995a). 

Predominant human health impacts to 
noninvolved workers or the public would stem 
from exposure to aerosolized and dispersed 
material. Impacts to noninvolved workers at 
distances of 2,500 and 1,300 feet (750 and 
400 meters) were evaluated (DOE 1995a). 
Doses to noninvolved workers were estimated 
to be 90 rem and 160 rem for a worker at 2,500 
and 1,300 feet (750 and 400 meters), 
respectively; corresponding probability of an 
excess LCF would be 0. 06 and 0. 04, 
respectively, for those individuals. LANL 
administratively controls access to explosives 
areas by noninvolved individuals and has a set 
of established hazard radii for protection of 
personnel from fragment injury from explosives 
experiments, based on DOE principles. It was 
estimated that a noninvolved worker would 
likely be no closer than 2,500 feet (750 meters). 
The public MEl located at State Road 4 was 
calculated to receive 76 rem, with a resulting 
probability of an excess LCF of 0.04 
(DOE 1995a). The impacts to workers and the 
public MEl were summarized in Table G-1 0 of 
the DARHT EIS, which is reproduced here as 
Table G.5.6.4-l for the convenience of the 
public. This table also includes information 
pertinent to the containment breach scenario 
RAD-11. 
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TABLE G.5.6.4--l.-DARHT EIS Hypothetical Impacts to Workers and the Public from 
Postulated Accidents Involving Plutonium 

INADVERTENT DETONATION CONT~NTBREACH 

MAXIMUM MAXIMUM 
AFFECTED CATEGORY DOSE PROBABILITY DOSE PROBABILITY 

(REM) OF EXCESS (REM) OF EXCESS 
LCFS LCFS 

Workers- a NA no impact no impact -
Noninvolved Workers 

750m 90 0.04 20 0.009 
400m 160 0.06 60 0.02 

Public MEl 76 0.04 14 0.007 

3 No radiological impact estimated; up to 15 fatalities could result from explosion blast effects. 
b NA =Not applicable 

The population exposure for the most populated 
sector (which includes White Rock and Santa 
Fe) was estimated to be between 9, 000 and 
24,000 person-rem for 50th and 95th percentile 
meteorological conditions, respectively, 
resulting in 5 to 12 excess LCFs (DOE 1995a). 
While diffusion of material across an entire 
directional sector was taken into account, it was 
assumed that all of the community populations 
were located at or near to the plume center line, 
a conservative assumption that results in an 
overestimate of exposures (DOE 1995a). 

Population dose and impacts to other 
communities also were calculated using the 
conservative assumption that the plume passed 
directly over and through each hypothetically 
affected community (though they are generally 
in different directions). Because of its closeness 
to LANL, Los Alamos could be one of the most 
affected communities if the plume passed its 
way, calculated to receive up to 45,100 person
rem resulting in up to 22 excess LCFs (for 
95th percentile meteorology). (This value could 
be overestimated because the airborne plume 
would be relatively narrow at this distance and 
may miss much of the population.) Other 
communities, including Espanola and the Jemez 
and Santa Clara Pueblos, could receive 
sufficient population doses under the specific 
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exposure conditions assumed that some excess 
LCFs could occur. The impacts to public 
populations were summarized in tables G-11 
and G-12 of the DARHT EIS, which are 
reproduced here as Tables G.5.6.4-2 and 
G.5.6.4-3 for the convenience of the public. 
(Table G.5.6.4-2 also includes information 
pertinent to the containment breach scenario 
RAD-11.) In addition, Figure 5-1 from the 
DARHT EIS, which shows the most populated 
sector and the distribution of minority 
population, also is reproduced here (as 
Figure G.5.6.4-1). 

The DARHT analysis (DOE 1995a) evaluated 
all significant impacts from this accident, 
including dispersal and human health impacts 
from other materials in the dynamic experiment 
assembly; it evaluated impacts to the public 
MEl, to the population, noninvolved workers, 
and involved workers. It used a conservative 
95th percentile meteorology to various 
geographic population sectors, based on recent 
historical wind data, in calculating impacts. For 
atmospheric dispersion and resulting dose 
consequences, the DARHT EIS employed the 
GENII code, while other analyses in this SWEIS 
uses the MACCS 2 code; both codes are 
established for such use. The DARHT EIS also 
considered some different approaches to 
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TABLE G.5.6.4-2.-DARHT EIS Hypothetical Impacts to the Most Populated Sector from 
Postulated Accidents Involving Plutonium 

INADVERTENT DETONATION CONT~NTBREACH 

ATMOSPHERIC 
DISPERSION POPULATION 

NUMBER OF 
POPULATION 

NUMBER OF 
ASSUMPTION DOSE 

EXCESSLCFS 
DOSE 

EXCESSLCFS 
(PERSON-REM) (PERSON-REM) 

50th percentile 9,000 5 210 0 (0.1) 

95th percentile 24,000 12 560 0 (0.3) 

Note: The communities of Santa Fe and White Rock are included within the population of this sector. 

TABLE G.5.6.4-3.-DARHT EIS Hypothetical Impacts to Nearby Communities from a Postulated 
Inadvertent Detonation Accident Involving Plutonium 

50TH PERCENTILE 
METEOROLOGY 

COMMUNITY POPULATION 
DOSE 

NUMBER OF 

(PERSON-REM) 
EXCESSLCFS 

Cochiti Pueblo 300 0 

Santa Clara Pueblo 1,000 0 

San Ildefonso Pueblo 400 0 

Jemez Pueblo 600 0 

Espanola 4,400 2 

Pojoaque Pueblo 50 0 

Los Alamos 5,900 3 

White Rock 500 0 

Santa Fe 7,500 3 

a soth percentile of atmospheric dispersion conditions. 
b 95th percentile of atmospheric dispersion conditions. 

95TH PERCENTILE 
METEOROLOGYb 

POPULATION 
DOSE 

NUMBER OF 

(PERSON-REM) 
EXCESSLCFS 

800 0 

2,900 1 

900 0 

4,400 2 

12,100 6 

100 0 

45,100 22 

2,400 1 

18,700 9 

Note: Values for communities in different compass directions are not additive (see Table G-6). 
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dispersion modeling, the results of which varied 
by less than a factor of 10 uncertainty in 
atmospheric dispersion model results that the 
EIS acknowledged to be ordinarily assumed for 
such models (DOE 1995a). As does this 
SWEIS, the DARHT EIS incorporated various 
factors and approximations to assure impact 
analyses are conservative, though not unduly so. 
Therefore, differences in models and 
methodology from the DARHT EIS do not 
affect the evaluation of the alternatives in this 
SWEIS. 

G.5.6.5 RAD-05, Aircraft Crash and 
Tritium Release at TSTA/ 
TSFF 

General Scenario Description 

The Tritium Science and Fabrication Facility 
(TSFF, TA-21-209) and the Tritium Systems 
Test Assembly (TSTA, TA-21-155) are two 
DOE Hazard Category 2 nonreactor nuclear 
facilities that handle tritium. The buildings are 
located in TA-21, 0.4 mile (0.6 kilometer) from 
and parallel to the runway of Los Alamos 
Airport. The buildings are about 75 feet 
(23 meters) apart with an intervening building 
(TA-21-152) separating the two facilities. 

The accident scenario for RAD-05 involves an 
aircraft crash into TSFF and/or TSTA. Initially, 
it was thought that these two facilities could be 
modeled as a single target. However, 
refinement of the modeling indicated that 
tritium was actually likely to be present only in 
a small fraction of the total floor area of these 
two facilities. Accordingly, and in conformance 
with DOE Standard 3014-96 (DOE 1996c), the 
targets were modeled separately. Perforation/ 
explosion was not considered to be possible at 
these facilities due to the lack of explosive 
materials. Accordingly, the scenario was 
limited to perforation/fire considerations. 
Further refinement of the crash scenarios is 
possible to take into account shielding of the 
two buildings with respect to one another, 
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which would reduce the crash frequencies. 
However, even conservatively assuming the 
entire facility inventory is released in oxide 
form, the dose consequences are somewhat 
modest (24 person-rem integrated population 
exposure and 0.0093 excess LCFs) compared 
with other accident scenarios evaluated in the 
LANL SWEIS, and further refinement was 
deemed to be unnecessary. 

No Action Alternative Frequency Analysis 

The air space above LANL is restricted up to 
14,000 feet (4,270 meters), designated as 
Restricted Airspace R-51 01 (LANL 1996c ). 
However, DOE Standard 3014-96 states that 
once an in-flight mishap does occur, with 
eventual loss of control, there is nothing to 
prevent a disabled aircraft from crashing into 
any location, even within a restricted airspace 
area (DOE 1996c ). The estimated frequency for 
perforation/fire for TSTA and TSFF is 
estimated at 3.8 x 10-6 and 5.3 x 10-6 per year, 
respectively. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

Aircraft crash rates in the vicinity of LANL are 
not significantly associated with the level of 
activity at LANL. Accordingly, the frequency 
of aircraft crash does not vary by alternative. 

Uncertainties and Sensitivities Affecting the 
Frequency of RAD-05 

There is a large number of data required in order 
to perform the DOE Standard 3014-96 
calculations. In addition, the standard itself 
requires the use of numerous equations that are 
recognized to be approximations (DOE 1996c). 

Perhaps the most important uncertainty is the 
assumption (embedded in the standard) that a 
skidding aircraft will impact a facility with the 
same velocity it had when it began the skid. 
This results in a conservative impact velocity 
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because no credit is taken for drag, friction, 
impact with objects between the impact point 
and the facility, and so on. Other conservatisms 
include the assumption that the entire aircraft 
engine is the penetrating missile of concern. 
This is conservative because most of the fan 
shroud would tear away when striking the 
facility, leaving the engine shaft as the 
secondary penetrator. 

Source Term Calculations 

It was conservatively assumed that the entire 
inventory of the facility of interest (either TSTA 
or TSFF) would be released in oxide form in the 
event of an aircraft crash, due to fire. The MAR 
value for TSFF is 100 grams of tritium in 
process and 100 grams of tritium in storage in 
containers in vaults (Valentine and Pendergrass 
1997). The MAR for TSTA is 200 grams 
(except for the Reduced Operations Alternative, 
for which the MAR is 150 grams). Only one 
building is assumed to be destroyed in a crash 
due to the presence of the intervening structure 
(TA-21-152) between TSFF and TSTA. It is 
assumed that in all cases the inventory of the 
building that is destroyed is 200 grams of 
tritium, released in oxide form. With the 
exception of TSTA in the Reduced Operations 
Alternative, the inventory of the destroyed 
building will be 200 grams. Because in the 
Reduced Operations Alternative there is as good 
a chance of hitting a 200 gram inventory 
building as there is hitting a 150 gram inventory 
building, modeling the release as 200 grams is 
reasonable. The standard DOE Handbook 
3010-94 source term equation was employed in 
the source term calculation. The DR is 1 
(building destruction due to explosion and fire). 
The ARF and RF are 1 for tritium. The LPF is 
also 1 due to the breach of the building by the 
aircraft penetration and explosion. As a result, 
the source term equation reduces to the MAR. 
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Uncertainties and Sensitivities Affecting the 
Source Term for RAD-05 

It is assumed that there is 100 percent 
conversion of tritium gas to tritium oxide. This 
is conservative but feasible. 

Consequences of RAD-05 for Facility 
Workers and the Public 

Worker consequences and public consequences 
are discussed separately. A detailed worker 
consequence analysis was not performed; 
however, the following observations are made 
regarding the aircraft crash scenario: 

• 

• 

An aircraft crash that destroys the facility is 
assumed to result in the death of all workers 
in the building. 
Workers in adjacent facilities (such as the 
noninvolved tritium building and the 
intervening structure) may be injured due to 
flying debris from the explosion or aircraft 
crash, and could also be exposed to tritium 
oxide. 

No radiation-related acute fatalities are 
predicted to result from the accident. The mean 
collective population dose is projected to total 
24 person-rem (TEDE), resulting in 0.012 
excess LCFs. Mean projected doses for MEis 
(and their associated locations) are presented in 
Table G.5.6.5-2. The tritium oxide source term 
does not result in ground contamination. 
Table G.5.6.5-1 summarizes the modeling 
results for RAD-05. 

G.5.6.6 RAD-06, Aircraft Crash and 
Plutonium Release from 
RAMROD 

General Scenario Description 

The Radioactive Materials Research, 
Operations, and Demonstration (RAMROD) 
Facility is located at TA-50-37, the site of the 
former treatment demonstration incineration 
facility. Although the RAMROD Facility has 
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TABLE G.5.6.5-1.-Summary Results for Scenario RAD-05 

ALTERNATIVE ACCIDENT FREQUENCY SOURCE 1ERM AND CONSEQUENCES 

No Action 3.8 x w-6 (TSTA) 200 grams of tritium as oxide; integrated population 

5.3 x w-6 CTSFF) exposure of 24 person-rem, 0.012 excess LCFs. 

Expanded Operations 3.8 x w-6 (TSTA) Same as No Action Alternative. 

5.3 x w-6 (TSFF) 

Reduced Operations 3.8 x w-6 (TSTA) Same as No Action Alternative. a 

5.3 x w-6 (TSFF) 

Greener 3.8 x w-6 (TSTA) Same as No Action Alternative. 

5.3 x w-6 (TSFF) 

ap or the Reduced Operations Alternative, the inventory at TSTA is reduced by 25 percent. The bounding 
consequence of 24 person-rem from a 200 gram release at TSFF is assumed. 

TABLE G.5.6.5-2.-Predicted Mean Doses to MEls for Scenario RAD-05 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest public access: Access road to facility (10m) (see note) 

Closest routine public access: Route 502 (360m) 1.2 x w-2 

Closest special population: Los Alamos Airport (780 m) 2.0 x w-2 

Closest residence (TSFF SAR MEl location): Los Alamos (970 m) 1.8 x w-2 

Special population distance: San Ildefonso Pueblo boundary (2,300 m) 3.3 x w-2 

Special population distance: San Ildefonso Pueblo (14,000 m) 1.2 x w-2 

Note: For the given modeling conditions, the postulated elevated release would pass over this location before touching the 
ground. However, in reality this location would probably be directly impacted by the aircraft crash, and an estimation of dose 
would be impractical and oflimited usefulness. 
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several uses, the most significant from the 
standpoint of health and safety consequences in 
the event of an accident is the visual 
characterization of TRU waste. SWEIS 
accident scenario RAD-06 involves an aircraft 
crash at RAMROD, resulting in a fire that 
causes the release of plutonium from TRU 
waste. Most of the release results from the 
combustible portion of the waste, which is 
stored in DOT Type A 55-gallon drum 
containers when it is not being visually 
examined in glovebox lines in RAMROD. 

This accident is presented to provide 
comparisons of the aircraft crash results across 
LANL. The accident would have screened out 
based on the frequency of occurrence for such 
events. 

Source Term Calculations 

The source term calculation assumed a fire 
following the aircraft crash. Two aircraft types 
account for about 98.5 percent of the total 
aircraft crash frequency at RAMROD: 
multiple-engine piston aircraft and small 
military aircraft. In order to evaluate the fire 
potential of these aircraft, the bounding fuel 
load (LLNL 1996) was based on a review of the 
characteristics of the aircraft in these classes as 
identified in the supporting documentation for 
DOE Standard 3014-96. The aircraft selected 
for these classes are: (1) the Cessna Titan line, 
with a fuel load of 413 gallons (1,564liters), for 
the multiple-engine piston aircraft; and (2) the 
F-16C with a fuel load of 1,801 gallons (6,819 

' liters) for the small military aircraft (LLNL 
1996). 

In order to quantify the bum area resulting from 
a spill of aircraft fuel and its subsequent 
combustion, guidance from the Rocky Flats 
Risk Assessment Guide was followed that 
provides an estimate of a 250 square-foot 
(23 square-meter) bum area per 50 gallons of 
fuel burned (RFETS 1994). Bum areas were 
calculated as follows for the three significant 
classes of aircraft: 
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AmJRN = (FLow 50) x 250 tt2 

where: 

ABURN = Bum area in square feet 

FLoAD = Aircraft fuel load in gallons 

The estimated bum area for each of the 
significant aircraft types can now be calculated: 

Multiple-Engine Piston Aircraft: 

ABURN = (FLoAJY'50) x 250 tt2 

ABURN = (413/50) x 250 ft2 

ABURN= 2,065 ft2 

Small Military Aircraft: 

ABURN = (FLoAJY'50) x 250 ft2 

ABURN = (1,801/50) x 250 tt2 

ABURN = 9,005 ft2 

For RAMROD, the overall area of the facility 
(first floor) is 15,690 square feet (1,458 square 
meters). The bum areas identified above 
represent the following percentages of the 
RAMROD building: 

• Multiple-engine piston aircraft= 13.2 
percent 

• Small military aircraft= 57.4 percent 

The MAR for RAMROD consists of 479 
containers. These consist of 48 containers 
containing 75 PE-Ci each (according to the 
TA-54 SAR, 1 percent of LANL TRU waste 
containers have an inventory of 75 PE-Ci) 
(LANL 1995i), and 431 containers containing 
an average of 12 PE-Ci each (LANL 1996n). 
Thus, the total inventory is (48 x 75) + 
( 431 x 12) = 3,600 + 5,172 = 8, 772 PE-Ci. 
Given the units used in the RAMROD SAR, 
releases to the environment will be expressed in 



grams of pure plutonium-239, rather than in 
grams of weapons-grade or heat-source 
plutonium. (The low-level mixed waste 
inventory is not included because the 
contribution to the PE-Ci inventory is trivial.) 

The initial source term equation must be 
quantified separately for each type of aircraft 
contributing significantly to the crash frequency 
due to the difference in the impacted area of the 
facility. Due to the random nature of aircraft 
crashes, no specific directionality is associated 
with the crashes. The damage ratio will be 
expressed as the product of the percentage of the 
facility floor area burned in a fire (which will be 
assumed to equate to the fraction of the 
inventory affected by fire) and the fraction of 
the TRU waste inventory that is typically 
present in combustible form (0.35). This 
approach is equivalent to "smearing" the 
inventory evenly across the floor area of the 
building. 

It is recognized that some crashes could result in 
a fire without affecting MAR; whereas, other 
crashes could bum a quantity of waste that is in 
excess of the fraction the floor area affected by 
the burn. However, the approach adopted above 
is believed to yield a reasonable result that is 
considered to be representative of the average 
that would result from a large number of 
crashes. 

The ARF and RF values are selected from DOE 
Handbook 3010-94 and are based on the 
bounding values for packaged mixed 
combustible waste. The recommended ARF 
and RF values are 0.0005 and 1.0 (DOE 1994d). 
For the noncombustible waste, the ARF and RF 
values are 0.006 and 0.01 (DOE 1994d). Due to 
the penetration of the building by the aircraft
related missiles and/or due to external or 
internal explosion of fuel, the LPF is taken to be 
1.0. 

The general initial source term equation is 
quantified below for the two aircraft types that 
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contribute to the crash frequency, as well as for 
both combustible and noncombustible waste 
forms: 

Multiple-Engine Piston Aircraft: 

Initial Combustible Source Term= MARx DR 
xARFxRFxLPF 

= 8,772 X (0.132 X 0.35) X 0.0005 X 1 X 1 

= 0.2PE-Ci 

Initial Noncombustible Source Term =MARx 
DRxARF xRFxLPF 

= 8,772 X (0.132 X 0.65) X 0.006 X 0.01 X 1 

= 0.05 PE-Ci 

Multiple-Engine Piston Initial Source Term 
Total =Initial Combustible+ Initial 

Noncombustible 

= 0.2 + 0.05 

= 0.25 PE-Ci 

Small Military Aircraft: 

Initial Combustible Source Term= MARx DR 
xARFxRFxLPF 

= 8,772 X (0.574 X 0.35) X 0.0005 X 1 X 1 

= 0.88 PE-Ci 

Initial Noncombustible Source Term= MARx 
DRxARFxRFxLPF 

= 8,772 X (0.574 X 0.65) X 0.006 X 0.01 X 1 

= 0.20 PE-Ci 

Air Taxi Aircraft Initial Source Term Total= 
Initial Combustible + Initial Noncombustible 

= 0.88 + 0.20 

= 1.08 PE-Ci 
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Following the initial source term release, 
resuspension releases are possible due to 
dispersal of material by the wind. For an aircraft 
crash, a 24-hour suspension release is 
reasonable due to the significant damage 
resulting from the aircraft crash and subsequent 
explosion and fire. 

The general suspension source term equation is 
used. The DR is simply the fraction of the area 
burned because the ARR/hr and RF values are 
the same for both combustible and 
noncombustible waste. The ARF and RF values 
are selected from DOE Handbook 3010-94 and 
are based on the bounding values for packaged 
mixed waste. The recommended ARR and RF 
values are 4 x 10-5 per hour and 1.0 (DOE 
1994d). Due to the penetration of the building 
by the aircraft-related missiles and/or due to 
external or internal explosion of fuel, the LPF is 
taken to be 1.0. It is assumed that temporary 
confinement cannot be erected or otherwise 
established for 24 hours to control suspension 
releases. 

The suspension source term equation also must 
be quantified individually for each of the two 
crash frequency contributors: 

Multiple-Engine Piston Aircraft: 

Suspension Source Term =MARx DR x 
ARR/hr x 24 hrs x RF x LPF 

8,772 X 0.132 X 0.00004 X 24 X 1 X 1 

= 1.1 PE-Ci 

Small Military Aircraft: 

Suspension Source Term =MARx DR x 
ARR/hr x 24 hrs x RF x LPF 

8,772 X 0.574 X 0.00004 X 24 X 1 X 1 

= 4.8 PE-Ci 

In order to specify a single source term for the 
RAMROD aircraft crash accident, the initial 
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source terms and suspension source terms are 
frequency-weighted according to their 
contributions to the overall risk, as shown in 
Tables G.5.6.6-1 and G.5.6.6-2. 

Based on these calculations, the source term for 
RAD-06 for the No Action Alternative is 
represented with an initial source term of 0.63 
PE-Ci released in 30 minutes, and a suspension 
source term of2.8 PE-Ci released over 24 hours. 

There are no differences in source term across 
the alternatives because the No Action 
Alternative source terms are based on the 
RCRA-permitted capacity of the building. 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-06 

The source terms (initial and suspension) are 
maximum values, based on the RCRA
permitted capacity of the building. At any given 
time, there may be less TRU waste in the 
building than the permitted capacity. The 
average amount of TRU waste in combustible 
form may vary (an average value was used). 

The suspension source term calculation extends 
for 24 hours. This may be very conservative in 
that it is likely that fire fighting and hazardous 
material (HAZMA T) response to the crash 
scene would be accompanied by extensive use 
of water and foam-based suppression systems. 
This application of suppressants would likely 
continue for some time to preclude flareup of 
the fire once it is extinguished, as well as to limit 
further spread of airborne plutonium 
contamination. Thus, the suspension source 
term may be very conservatively estimated for 
this scenario. 

Consequences of RAD-06 for Facility 
Workers and the Public 

Consequences for facility workers and the 
public are reported separately. An aircraft crash 
into the facility that destroys part of the facility 
is assumed to result in the death of all workers 
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TABLE G.5.6.6-1.-Frequency Weighted Source Term Calculation for Initial Source Term 

PERCENTAGE INITIAL SOURCE WEIGHTED INITIAL 
CONTRIBUTION TO 1ERM SOURCE1ERM 

AIRCRAFT TYPE 
AIRCRAFT CRASH (PLUTONIUM-239 (PLUTONIUM-239 

FREQUENCY PE-Ci) PE-Ci) 

Multiple-Engine Piston 52.3% 0.25 0.13 

Small Military 46.2% 1.08 0.50 

TOTAL 98.5% 0.63 

TABLE G.5.6.6-2.-Frequency Weighted Source Term Calculation for Suspension Source Term 

PERCENTAGE 
CONTRIBUTION TO 

AIRCRAFT TYPE 
AIRCRAFT CRASH 

FREQUENCY 

Multiple-Engine Piston 52.3% 

Small Military 46.2% 

TOTAL 98.5% 

in the part destroyed. Workers elsewhere in the 
structure may be injured or killed due to flying 
debris or secondary effects from the fire (e.g., 
smoke inhalation). Workers in the building who 
are not directly affected by the crash and 
explosion or fire may be exposed to radiation as 
a result of plutonium inhalation. If the building 
collapses as a result of the impact of the aircraft, 
additional injuries or fatalities could result. 

No acute fatalities are predicted to result from 
the postulated accident. The mean collective 
population dose is projected to total 
approximately 7,900 person-rem (TEDE), 
resulting in 4.2 excess LCFs. No ground 
contamination results or MEl doses are 
presented because the accident is incredible. 
Table G.5.6.6-3 summarizes the modeling 
results for RAD-06. 

WEIGHTED 
SUSPENSION SOURCE 

SUSPENSION 
1ERM 

SOURCE1ERM 
(PLUTONIUM-239 

(PLUTONIUM-239 
PE-Ci) 

PE-Ci) 

l.l 0.58 

4.8 2.22 

2.80 

G.5.6.7 RAD-07, TRU Waste 
Container Storage Area Fire 
at WCRR Facility 

General Scenario Description 

The Waste Characterization, Reduction, and 
Repackaging (WCRR) Facility performs a 
variety of activities related to characterization, 
volume reduction, and repackaging, primarily 
for TRU waste. In order to support these 
activities, an outdoor Container Storage Area is 
provided just to the south of the WCRR Facility 
main building. Accident scenario RAD-07 
involves a fire at the Container Storage Area, 
resulting in the release of plutonium from the 
TRU waste (which is contained in DOT Type A 
55-gallon drums). The Container Storage Area 
has aRCRAPartB permitted capacity of30,000 
gallons of mixed waste, which is equivalent to 
545, 55-gallon drums. WCRR Facility also has 
a RCRA Part B permitted capacity of 
1,500 gallons of mixed waste (equivalent to 27, 
55-gallon drums). 
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TABLE G.5.6.6-3.-Summary Results for RAD-06 

ALTERNATNE ACCIDENT FREQUENCY 

No Action 6.5 X 10-8 

Expanded Operations 6.5 X 10-8 

Reduced Operations 6.5 X 10-8 

Greener 6.5 X 10-8 

RAD-07 Release Mechanisms 

The postulated RAD-07 accident scenario 
involves an airborne release of radioactive 
material due to a fire that develops at the 
outdoor container storage area. Potential 
accident initiators include: (1) truck fires, 
(2) forklift fires, (3) external fires (wild fires), 
(4) lightning strikes, and (5) aircraft accidents. 
Lightning may strike the Container Storage 
Area or pose an indirect hazard by initiating a 
wildfire. The Container Storage Area does not 
have lightning protection; however, a lightning 
strike would, at most, pose a localized hazard 
due to ignition of combustible waste. It would 
have a very limited opportunity to propagate 
with waste contained in metal drums and the 
low combustible loading of the storage array. 
Wild fires, initiated by lightning strikes or 
otherwise, do not pose a significant hazard 
considering the developed nature of the area 
(e.g., pavement), the low vegetation loading of 
the immediate surrounding area, and the time 
available to take mitigative actions. A forklift 
fire would be credible, but would be 
significantly bounded by the MAR for a truck 
fire accident. 

Two truck fire scenarios could occur. The first 
is an accident involving a truck that causes a 
fuel leak and subsequent fire involving the 
Container Storage Area. This is judged not to be 
credible considering the low truck speeds 
involved in the confined yard area and the 
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SOURCE TERM AND CONSEQUENCES 

Initial release of 0.63 PE-Ci, released in 30 minutes; 
Suspension source term of 2.8 PE-Ci, released over 24 
hours; integrated population exposure of 7,900 person-

rem and 4.2 excess LCFs. 

Same as No Action Alternative. 

Same as No Action Alternative. 

Same as No Action Alternative. 

limited vehicle traffic, with the exception of 
forklift activity. The second involves a truck 
parked near the Container Storage Area that 
could experience a fuel system leak or fuel tank 
leak due to causes unrelated to a vehicle 
accident. Once a fuel leak occurs, ignition of 
the spilled fuel would lead to a fire that, if it is 
close enough to the Container Storage Area and 
if it is not suppressed, would envelope multiple 
waste containers. This scenario is retained for 
analysis. 

While not required by the RCRA Part B permit, 
waste drums are currently stored in 
transportables for weather protection. The 
analysis takes no credit for the separation 
provided by the transportables because the 
RCRA Part B permit does not require their use. 
This accident was not evaluated in the WCRR 
Facility SAR (LANL 1995e). 

No Action Alternative Frequency Analysis 

The frequency (FpJRE) of a truck fuel leak and 
subsequent fire accident can be estimated using 
the following equation: 

FFIRE = NsmPMENTS x CLEAK x CPFIRE 

where: 

N SHIPMENTS =Number of shipments to or from 
the Container Storage Area at TA-50-69 per 
year 



CLEAK = Conditional probability of fuel leak 
per shipment 

CPFIRE = Conditional probability of a fire given 
a fuel leak 

The frequency of a fuel system leak or fuel tank 
leak and a resulting fire is assessed for the 
Container Storage Area at TA-50-69 based on 
methods and data described in section G.5.10, 
RAD-0 1. The per trip fuel leak rate is 1.3 x 10-3 

per trip, with 24 shipments per year assumed for 
the purposes of analysis (2 shipments per 
month). Thus, the above equation can be 
quantified as follows: 

FFIRE = NsHIPMENTS x CLEAK x CPFIRE 

FFIRE = 24 X (1.3 X 10-3) X (4.7 X 10-3) 

FFIRE = 1.5 x 10-4 per year 

In order to assure that the frequency of a fire due 
to forklift activity was dominated by the truck 
fire scenario, the frequency of a forklift fire was 
estimated. The frequency of a forklift fire 
(FFLFTFIR.E) leading to a release of TRU 
material at the Container Storage Area may be 
analyzed using the following equation: 

FFLFTFIRE = NFMOVE X NHOUR X FFUEL X 

CPING 

where: 

NFMOVE = Number of forklift movements per 
year 

NHoUR = Number of hours per forklift 
movement adjacent to Container Storage Area 

FFUEL = Frequency of a fuel tank rupture per 
hour 

CPING = Conditional probability of ignition 
given a fuel tank rupture 

Forklift movements at TA-50-69 occur on an 
individual drum basis and on a palletized basis 
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at the time of receipt and shipment. The WCRR 
Facility SAR (LANL 1995e) estimates 200 
movements of palletized drums per year. 
Individual drum movements are not evaluated 
in the SAR. However, based on four drums per 
pallet, two palletized movements per set of four 
drums (for unloading and loading), and that 
individual drum movements would occur when 
waste drums are brought to and returned from 
the WCRRFacility, it is estimated that there are 
800 ([200/2] x 2 x 4) individual drum 
movements per year. 

The frequency of a forklift fuel tank rupture and 
a resulting fire is assessed based on methods and 
data contained in the TA-54, Area G Hazard 
Analysis (LANL 1995g), which references the 
evaluation of ignition probabilities given a tank 
rupture by the Reliability Analysis Center 
(RAC 1991 ). The frequency of a fuel tank 
rupture was assessed as 2.3 x 10-5 per hour in 
theTA-54 hazard analysis (LANL 1995g). For 
a non diesel fuel (propane), the conditional 
probability of ignition fiven a rupture is 
assigned a value of 1 x 1 o- . It is conservatively 
assumed that each forklift movement lasts 
0.5 hour. For individual drum movements, it is 
assumed the forklift movement time is equally 
divided at the Container Storage Area, in transit 
to the facility, and at the facility. For the 
palletized movements, it is assumed that the 
forklift time is equally spent immediately near 
the Container Storage Area and at the truck. 
Because of the small fuel capacity of the forklift 
as compared with the truck, it is assumed that 
any forklift incidents at the truck would not 
involve the Container Storage Area. 
Additionally, it is noted that forklift activities 
would be in the vicinity of the truck bed and, 
thus, would not involve the truck/tractor fuel 
tanks. 

Thus, the above equation for forklift movements 
near the Container Storage Area can be 
quantified as follows: 
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FFLFTFIRE = NFMOVE X NHOUR X FFUEL X 

CPING 

= [800 moves x (0.5/3 hr/move) + 200 moves x 
(0.5/2 hr/move)] x (2.3 x 10-5 lhr) x (1 x 10-2) 

= 4.2 x 10-5 per year 

The calculated frequency for a forklift fire 
involving the Container Storage Area is less 
than that for a truck fire. Additionally, the MAR 
for a postulated forklift fire would be much less 
than that for a truck fire. Consequently, truck 
fires dominate potential risks and forklift fire 
contributions are not considered further. 

Expanded Operations Alternative 
Frequency Analysis 

The Expanded Operations Alternative waste 
management practices and the low-level 
radioactive mixed waste (LLMW) generation 
rate will be comparable to the No Action 
Alternative. However, TRU waste volumes are 
expected to double (5,100 versus 2,500 cubic 
meters) from those in the No Action Alternative 
(LANL 1997c). On this basis, it is expected that 
waste throughput at WCRR Facility and the 
associated frequency of a potential truck fire at 
the Container Storage Area will be greater than 
in the No Action Alternative. Historically, 
WCRR Facility activities have primarily 
involved TRU waste characterization and 
volume reduction. Consequently, it is assumed 
that the change in throughput at WCRR Facility 
will be directly proportional to the change in 
TRU waste volume, resulting in 49 shipments 
per year (24 x 5,1 00/2,500). 

With a revised number of truck shipments for 
the Expanded Operations Alternative, the 
frequency (FpiRE) of a truck fuel leak and 
subsequent fire accident can be estimated as: 

FFIRE = NsHIPMENTs x CLEAK x CPFIRE 

FFIRE = 49 X (1.3 X 10-3) X (4.7 X 10-3) 

FpiRE = 3.0 x 10-4 per year 
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Reduced Operations Alternative Frequency 
Analysis 

For the Reduced Operations Alternative, waste 
management practices and the LLMW waste 
generation rate will be comparable to the No 
Action Alternative. However, TRU waste 
volumes are expected to be almost 25 percent 
less (1,900 versus 2,500 cubic meters) than 
those for the No Action Alternative 
(LANL 1997 c). On this basis, it is expected that 
waste throughput at WCRR Facility and the 
associated frequency of a potential truck fire at 
the Container Storage Area will be less than in 
the No Action Alternative. Historically, 
WCRR Facility activities have primarily 
involved TRU waste characterization and 
volume reduction. Consequently, it is assumed 
that the change in throughput at WCRR Facility 
will be directly proportional to the change in 
TRU waste volume, resulting in 18 shipments 
per year (24 x 1,900/2,500). 

With a revised number of truck shipments for 
the Reduced Operations Alternative, the 
frequency (FpiRE) of a truck fuel leak and 
subsequent fire accident can be estimated as: 

FFIRE = NsHIPMENTS x CLEAK x CPFIRE 

FpiRE = 18 X (1.3 X 10-3) X (4.7 X 10-3) 

FpiRE = 1.1 X 1 o-4 per year 

Greener Alternative Frequency Analysis 

For the Greener Alternative, waste management 
practices and waste generation rates for LLMW 
and TRU waste will be comparable to those for 
the No Action Alternative. On this basis, it is 
expected that waste throughput at WCRR 
Facility and the associated frequency of a 
potential truck fire at the Container Storage 
Area will be the same as in the No Action 
Alternative. 



Uncertainties and Sensitivities Affecting the 
Frequency of RAD-07 

Insofar as the fire modeling is concerned, the 
uncertainties affecting the frequency of 
RAD-07 are identical to those affecting 
CHEM-02. The frequency results are also 
sensitive to the assumed number of shipments 
per year for the Container Storage Area. 

Source Term Calculations 

The initial source term equation is used for this 
case. The MAR for the postulated accident is 
limited to the Container Storage Area waste 
inventory immediately involved in the truck 
fuel pool fire. Propagation of the fire to the 
entire inventory is not expected, as discussed in 
section G.5.16.1. The MAR is estimated for a 
1 00-gallon (379-liter) fuel spill, yielding a burn 
area of 500 square feet ( 46 square meters). This 
is based on a burn area relationship of 
250 square feet for 50 gallons of fuel (23 square 
meters for 189 liters of fuel) (RFETS 1994). 
Assuming that half the burn area is off center 
from the Container Storage Area and that half 
the remaining area involves waste (allows for 
aisle/access space), approximately 62 drums 
(stacked two high) would be involved 
(125 square feet x 2 drums/4 square feet). 

Potential waste forms present include solidified 
liquids (aggregate); surface contaminated, 
packaged combustible solids; and surface 
contaminated, noncombustible solids. The 
bounding ARF and RF products for these three 
waste forms in a thermal stress environment 
(fire) are 6 x 10-5, 5 x 10-4, and 6 x 10-5, 

respectively (DOE 1994d). Consequently, it 
can be concluded that releases will be 
dominated by combustible waste and the 
analysis will be limited to this waste form. It is 
conservatively assumed that the combustible 
waste fraction at the Container Storage Area is 
the same as that for the TRU waste inventory at 
Area G. The Container Storage Area 
combustible waste fraction is likely to be much 
lower due to the facility's primary mission of 
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size reduction of metal objects, such as 
gloveboxes; however, combustible waste forms 
would be expected to be present due to 
characterization activities. Additionally, it is 
conservatively assumed that 35 percent of the 
radiological inventory is present in combustible 
waste forms. Thus, for the MAR ( 62 drums), 
the DR is set equal to the fraction of 
combustible material (0.35). The Container 
Storage Area is located outdoors; consequently, 
any postulated accident involving a release to 
the environment would have an LPF of 1.0. 

Proposed administrative limits for the 
radionuclide content of each individual waste 
container are presented in Table 9-2 of the 
WCRR Facility SAR (LANL 1995e) and are 
based on DOE Standard 1027-92 (DOE 1992) 
Hazard Category 3 threshold limits or a fissile 
gram equivalent limit based on the WIPP WAC. 
Currently, the average TRU radioactive 
material content per waste container is 
8.9 PE-Ci (LANL 1995f). Less than 1 percent 
of all TRU waste containers in the existing 
Area G inventory exceed 75 PE-Ci in 
radioactive material content (LANL 1995f). 
The predominant TRU waste generated at 
LANL is weapons-grade plutonium (MT52). 
The LANL fissile gram equivalent limit for this 
material type is 25 PE-Ci per drum 
(LANL 1995f). Revision 5 ofthe WIPP WAC 
limits the maximum plutonium-239 equivalent 
activity for untreated, contact-handled TRU 
waste to be received by the facility to 80 PE-Ci 
per drum. Considering that the postulated 
accident scenario involves multiple drums (62); 
that the drums represent a small fraction of the 
total TRU waste inventory managed at LANL, 
and their radioactive content could be skewed to 
the high end (depending on the waste generator 
source); and the TRU limits described above; it 
is conservatively assumed that one drum 
contains the WIPP WAC limit for untreated 
waste of 80 PE-Ci and the other 61 drums 
involved in the fire have an average TRU 
content of25 PE-Ci. 
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With the above information, the initial source 
term equation can be quantified as follows: 

Initial Source Term =MARx DR x ARF x RF 
xLPF 

= ([61 X 25 PE-Ci] + 80 PE-Ci) X 0.35 X 

( 5 X 10-4) X 1 X 1 

= 0.28 PE-Ci 

The suspension source term calculation is 
performed using the general equation. The 
suspension MAR equals the initial MAR, minus 
the initial source term. The suspension DR and 
LPF have the same values (1.0) as in the initial 
source term calculation. The ARR and RF are 
assigned values of 4 x w-5 and 1.0, respectively, 
based on bounding resuspension factors for a 
homogeneous bed of powder exposed to 
ambient conditions (DOE 1994d). Thus, the 
suspension source term can be quantified as: 

Suspension Source Term =MARx DR x ARR 
x 24 hrs x RF x LPF 

= (1,550- o.28 PE-Ci) x 0.35 x (4 x w-5) x 
24 hrs x 1 x 1 

= 0.52 PE-Ci 

The suspension source term is highly 
conservative, considering that fire protection 
actions (e.g., foam, water spray) and 
contamination control measures would likely 
limit airborne releases significantly. 

No variation by alternative is projected because 
waste management practices are expected to be 
comparable (LANL 1997c), with the MAR and 
postulated accident conditions the same. 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-07 

A significant uncertainty for this postulated 
accident is quantification of the MAR in terms 
of the number of drums involved in the fire and 
their associated radioactive material content. 
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Accepted methodologies and reasonably 
conservative radiological estimates have been 
made to provide an upper estimate of the source 
term. 

Consequences of RAD-07 for Facility 
Workers and the Public 

Typically, five facility workers are associated 
with TA-50-69 operations and would be at risk 
for exposure to airborne radioactive material. 
The postulated accident would not result in an 
immediate release, providing time for personnel 
to vacate the immediate area. Personnel in the 
facility may not have time to vacate before a 
release occurs; however, CAM alarms and the 
availability of personal protective equipment 
could serve to mitigate potential exposures. 

No acute fatalities are predicted to result from 
the postulated accident. The mean collective 
population dose is projected to total 1,300 
person-rem (TEDE), resulting in 0.69 excess 
LCFs. Mean projected doses for MEis (and 
their associated locations) and ground 
contamination levels are presented in 
Tables G.5.6.7-2 and G.5.6.7-3, respectively. 
Table G.5.6.7-1 summarizes the modeling 
results for RAD-07. 

G.5.6.8 RAD-08, Aircraft Crash and 
Plutonium Release from 
TA-54 TWISP Storage 
Domes 

General Scenario Description 

Accident Scenario RAD-08 involves the crash 
of an aircraft, accompanied by explosion and/or 
fire, at the TRU waste management area of 
TA-54, Area G. The largest target, which 
dominates the aircraft crash frequency results 
and also has a very large potential MAR, 
consists of the storage domes for the 
Transuranic Waste Inspectable Storage Project 
(TWISP). 
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TABLE G.5.6.7-1.-Summary Results for Scenario RAD-07 

ALTERNATIVE ACCIDENT FREQUENCY SOURCE 1ERM AND CONSEQUENCES 

No Action 1.5 x 10_4 Initial release of 0.28 PE-Ci; Suspension release of 0.52 
PE-Ci; integrated population exposure of 1,300 person-

rem, 0.69 excess LCFs. 

Expanded Operations 3.0 x 10-4 Same as No Action Alternative. 

Reduced Operations 1.1 x 10-4 Same as No Action Alternative. 

Greener 1.5 x 10-4 Same as No Action Alternative. 

TABLE G.5.6. 7-2.-Predicted Mean Doses to MEis for Scenario RAD-07 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest public access: Pajarito Road (100m) 7.4 X 101 

Special population distance: San Ildefonso Pueblo boundary (500 m) 3.5 X 10° 

Closest public residence: Royal Crest Trailer Park (1,200 m) 7.4 x 10-1 

Closest special population distance: Ashley Pond (2,100 m) 2.6 x w-1 

Special population distance: San Ildefonso Pueblo (13,600 m) 1.4 x w-2 

TABLE G.5.6. 7-3.-Predicted Mean Ground Contamination Levels 
for Scenario RAD-07 

RADIAL DISTANCE 
PLUTONIUM-239 GROUND 
CONCENTRATION (BQtm2) 

O.Oto 1.0 km 1.7 X 104 

1.0 to 2.0 km 1.7 X 103 

2.0to 3.0 km 6.7 X 102 

3.0to 4.0 km 3.8 X 102 

4.0 to 8.0 km 1.8 X 102 

8.0 to 12.0 km 9.3 X 101 

12.0 to 20.0 km 5.5 X 101 

20.0 to 30.0 km 2.9 X 101 

30.0 to 40.0 km 1.6 X 10° 

40.0 to 60.0 km 9.3 X 10° 

60.0 to 80.0 km 4.9 X 10° 

BQ/m2 = Becquerel per square meter 
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TR.U waste is stored in aluminum arch-frame 
supported, membrane-covered domes that rest 
on asphalt pads. Four domes are in use as 
storage for TRU waste generated since the early 
part of 1991, designated as TA-54-48, 
TA-54-153, TA-54-224, and TA-54-283. 
The storage capacity is 11,000 drums, and there 
were 3,600 drums in storage as of the end of 
1995. 

Previously, from 1979 to 1991, TRU waste was 
stored in retrievable arrays under several feet of 
earth on three pads (Pads 1, 2, and 4). This 
retrievable TRU waste is being removed from 
this configuration and temporarily placed into 
storage dome structures. The retrieved waste is 
characterized, repackaged, and certified to 
WIPP WAC. (All of the retrievable TRU waste 
is planned to be shipped to WIPP after 1998.) 
Once the retrieved waste is characterized, 
repackaged, and WIPP WAC-certified, it will 
be stored in one of six dome structures, 
designated as TA-54-229, TA-54-230, 
TA-54-231, and TA-54-232 (plus two domes 
yet to be constructed). The four domes are 
located adjacent to one another at the far eastern 
extent of the TA-54 operating area; the other 
two domes will be located at a distance from the 
four TWISP domes so as to constitute a separate 
target area, the contribution to risk of which will 
be bounded by the four existing TWISP storage 
domes. 

The characteristics of the TRU waste to be 
retrieved from Pads 1, 2, and 4 are generally 
known as detailed in Table G.5.6.8-1 (LANL 
1996n). There are a total of 16,641 drums: 
5,487 drums of combustible waste containing an 
average of 4.34 PE-Ci of plutonium-239 each, 
and 11 154 drums of noncombustible waste 

' 
containing an average of 4.11 PE-Ci of 
plutonium-239 each. There are also 187 
fiberglass-reinforced plastic-coated plywood 
(FRP) crates: 33 FRP crates of combustible 
waste containing an average of 12.5 PE-Ci of 
plutonium-239 each, and 154 FRP crates of 
noncombustible waste containing an average of 
8.6 PE-Ci of plutonium-239 each. The total 
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TABLE G.5.6.8-l.-Characterization of TRU 
Waste in Pads 1, 2, and 4 at TA-54 Area G 

TRU PAD #1, USED FROM 5/29179 TO 12/29/81 

4,816 Drums 

1,276 drums of combustible waste containing 2,240 
PE-Ci ofplutonium-239 

3,540 drums of noncombustible waste containing 
4,400 PE-Ci ofplutonium-239 

88 FRP Crates 

8 FRP crates of combustible waste containing 2.03 
PE-Ci ofplutonium-239 

80 FRP crates of noncombustible waste containing 
1,170 PE-Ci ofplutonium-239 

TRU PAD #2, USED FROM 12/8/81 TO 8/20/85 

7,280 Drums 

2,475 drums of combustible waste containing 6,890 
PE-Ci of plutonium-239 

4,805 drums of noncombustible waste containing 
17,100 PE-Ci ofplutonium-239 

48 FRP Crates 

22 crates of combustible waste containing 1.47 PE-Ci 
of plutonium-239 

26 crates of noncombustible waste containing 60.3 
PE-Ci ofplutonium-239 

TRU PAD #4, USED FROM 3/18/85 TO 1/3/91 

4,545 Drums 

1,736 drums of combustible waste containing 14,700 
PE-Ci ofplutonium-239 

2,809 drums of noncombustible waste containing 
24,300 PE-Ci ofplutonium-239 

51 FRP Crates 

3 FRP crates of combustible waste containing 410 
PE-Ci of plutonium-239 

48 FRP crates of noncombustible waste containing 
91.9 PE-Ci ofplutonium-239 

inventories of the three pads are: 7,812 PE-Ci of 
plutonium-239 for Pad 1; 24,052 PE-Ci of 
plutonium-239 for Pad 2; and 39,502 PE-Ci of 
plutonium-239 for Pad 4. In total, the FRP 
crates represent 1,736 PE-Ci ofplutonium-239, 
or about 2.4 percent of the total TRU waste 
inventory. 



No detailed apportionment of the TRU waste 
recovered from Pads 1, 2, and 4 among the four 
domes (TA-54-229, TA-54-230, TA-54-231, 
and TA-54-232) have been identified. For the 
purposes of this analysis, it is assumed that the 
TWISP TRU inventory, in terms of PE-Ci, is 
split evenly among the six domes. Thus, each 
dome is assumed to contain 4,041 PE-Ci of 
Plutonium-239 as combustible TRU waste and 
7,854 PE-Ci of noncombustible TRU waste. 

At the average content values identified above, 
this would represent about 931 drums of 
combustible TRU waste and 1,911 drums of 
noncombustible TRU waste. (This is a slight 
over-estimate, but considered to be reasonable 
considering possible repackaging.) 

In the storage domes, TRU waste drums are 
palletized (four drums to a pallet) and stored in 
inspectable arrays. The arrays consist of 
palletized drums stacked three high, separated 
by a minimum aisle space of 26 inches (66 
centimeters). FRP crates and standard waste 
boxes (SWBs) are also stored in these 
structures. FRP crates and SWBs are stored in 
rows and stacked one to three boxes high 
(LANL 1995f). LANL is in the process of 
exchanging plywood pallets for metal pallets to 
reduce fire hazards in the TRU waste domes. 

Fire-fighting water for Area G is provided by a 
10-inch main from a water distribution system 
supplied by two water tanks near TA-54. The 
primary tank is a gravity feed with a 1.5 million 
gallon domestic booster pump (booster 
station 2). The secondary tank is a pressure feed 
with a 1.5 million gallon domestic booster pump 
(booster station 1). Water mains are designed to 
provide 1,170 gallons per minute at the fire 
hydrants with a residual pressure of 20 psi 
(LANL 1996n). Fire-fighting equipment can 
arrive at TWISP operations in 8 to 12 minutes. 
The initial response is two pumpers capable of 
dispensing 1,250 gallons per minute with a 500-
gallon onboard storage capacity each, one light 
rescue vehicle, and one staff vehicle. An 

Accident Analysis 

additional pumper is available on the second 
alarm (LANL 1996n). 

In addition to fire-fighting response, LANL 
ESH-10 maintains a HAZMAT team at TA-64. 
The HAZMAT team would respond to an 
accident such as an aircraft crash at TA-54 
Area G. 

The TA-54 Area G SAR did not evaluate 
aircraft crash accidents. Aircraft crash at a TRU 
waste dome was identified in theTA-54 Area G 
Hazard Analysis with a frequency assigned as 
below 1 X 10-6 per year based On expert 
judgment (LANL 1995g). 

A separate LANL study evaluated aircraft crash 
frequency at TA-54 by calculating the crash 
frequency for the largest building at the site, 
which is one of the TWISP fabric domes at 
320 feet (98 meters) long, 246 feet (75 meters) 
wide, and 38 feet (12 meters) high. The study 
calculated the aircraft crash at 1.02 x w-8 per 
year (LANL 1996c). 

No Action Alternative Frequency Analysis 

The air space above LANL is restricted up to 
14,000 feet, designated as Restricted Airspace 
R-5101 (LANL 1996c). However, DOE 
Standard 3014-96 states that once an in-flight 
mishap does occur, with eventual loss of 
control, there is nothing to prevent a disabled 
aircraft from crashing into any location, even 
within a restricted airspace area (DOE 1996c). 

The TRU waste storage domes at TA-54 Area G 
were reviewed. As a result of their locations 

' TA-54-153 and TA-54-283 are essentially a 
single target (they are separated by less than 
100 feet [31 meters]); TA-54-283 is a 
temporary structure. 

T A-54-224 represents another target (separated 
from TA-54-283 and TA-54-153 by over 
100 feet(31 meters). TA-54-48 is still another 
stand-alone target, being more than 100 feet 
(31 meters) from the TA-54-229 through 
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TA-54-232 group of domes. TA-54-229 
through TA-54-232 represent a single target as 
they are adjacent to one another separated by 
less than 50 feet (15 meters) between the domes. 

The TWISP retrieval dome, as well as the two 
temporary domes used to house TWISP waste 
after retrieval but before repackaging 
(TA-54-224 and TA-54-283), are all 
temporary structures. The only permanent 
structures will be the two existing domes used to 
store TRU waste from ongoing operations 
(TA-54-48 and TA-54-153), as well as the 
four TWISP storage domes (TA-54-229 
through TA-54-232). Because TA-54-283 is a 
temporary structure, essentially there are two 
single dome targets (TA-54-48 and 
TA-54-153) and the four-dome target 
(TA-54-229 through TA-54-232). The single 
dome targets will represent a small fraction of 
the total effective aircraft target area for TA-54. 
Accordingly, aircraft crash analytical efforts 
were focused on the four-dome TWISP storage 
dome target. 

Based on the TWISP SAR, the four TWISP 
domes were analyzed as one target with 
dimensions of 414 feet (126 meters) long, 
286 feet (87 meters) wide, and 38 feet 
(12 meters) high. Skid distance is limited due 
to the Finger Mesa location, but has been 
established at 50 feet ( 15 meters) for 
conservatism. Based on physical inspection, 
this is reasonable for all directions except north, 
for which a longer skid distance can be 
justified. Considering the configuration of the 
mesa, a 50-foot (15 meter) skid distance 1s 
judged to adequately represent the site. 

The estimated perforation/fire frequency for the 
TWISP domes is 4.3 x 10-6 per year. The crash 
frequency is dominated by single-engine piston 
aircraft, multiple-engine piston aircraft, and 
small military aircraft (the air taxi frequency 
contribution is conservatively binned with small 
military in this case), representing 98.2 percent 
of the total perforation/fire frequency. 
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Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

Aircraft crash rates in the vicinity of LANL are 
not significantly associated with the level of 
activity at LANL. Accordingly, the frequency 
of aircraft crash does not vary by alternative. 

Uncertainties and Sensitivities Affecting the 
Frequency of RAD-08 

There is a large amount of data required to 
perform the DOE Standard 3014-96 
calculations. In addition, the standard itself 
requires the use of numerous equations that are 
recognized to be approximations. Perhaps the 
most important uncertainty is the assumption 
(embedded in the standard) that a skidding 
aircraft will impact a facility with the same 
velocity it had when it began the skid. This 
results in a conservative impact velocity 
because no credit is taken for drag, friction, 
impact with objects between the impact point 
and the facility, and so on. 

Another conservatism for the TA-54 Area G 
analysis is the assumption of a 38-foot 
(12-meter) height for the target. This is the 
actual height of the membrane domes, but these 
structures would not offer much resistance to 
aircraft. Aircraft could in principle strike the 
dome itself and pass through without impacting 
the TRU waste stored inside (at least this would 
be possible with aircraft approaching from the 
east or west). 

As a sensitivity calculation, the height was 
lowered to 12 feet (4 meters), representing two 
drum heights. The resulting fre~uency of 
perforation/fire crashes was 2.8 x 10- per year. 
The overall reduction in impact frequency for 
modeling the domes as 12 feet (4 meters) high 
instead of38 feet (12 meters) high is less than a 
factor of two. It is concluded that the impact 
frequency results are not strongly sensitive to 
this parameter. 



Source Term Calculations 

Fires were evaluated for their source term 
contribution. Three aircraft types account for 
about 98.2 percent of the total aircraft crash 
frequency at the TWISP storage domes: (1) 
single-engine piston aircraft; (2) multiple
engine piston aircraft; and (3) small military 
aircraft. In order to evaluate the fire and 
explosion potential of these aircraft, the 
characteristics of the aircraft in these classes as 
identified in the supporting documentation for 
DOE Standard 3014-96 were used to select the 
bounding fuel load (LLNL 1996). The aircraft 
selected for these classes are: (1) the Piper 
Turbo line, with a fuel load of 128 gallons 
( 486 liters), for the single-engine piston aircraft; 
(2) the Cessna Titan line, with a fuel load of 
413 gallons (1,564 liters), for the multiple
engine piston aircraft; and (3) the F-16C, with a 
fuel load of 1,801 gallons (6,819 liters) for the 
small military aircraft (LLNL 1996). (The F-16 
is typical of local military operations out of 
Kirtland Air Force Base in Albuquerque, for 
example.) 

In order to quantify the burn area resulting from 
a spill of aircraft fuel and its subsequent 
combustion, guidance from the Rocky Flats 
Risk Assessment Guide was followed that 
provides an estimate of a 250 square-foot 
(23 square-meter) burn area per 50 gallons 
(189liters) offuel burned (RFETS 1994). Burn 
areas were calculated as follows for the three 
significant classes of aircraft: 

where: 

ABURN = Burn area in square feet 

FLoAD = Aircraft fuel load in gallons 

The estimated burn area for each of the three 
significant aircraft types can now be calculated: 

Accident Analysis 

Single-Engine Piston Aircraft: 

ABURN = (FLow 50) x 250 ft2 

ABURN = (128/50) x 250 ft2 

ABURN = 640 ft2 

Multiple-Engine Piston Aircraft: 

ABURN = (FLowSO) x 250 ft2 

ABURN = (413/50) x 250 ft2 

ABURN = 2,065 ft2 

Small Military Aircraft: 

ABURN = CFLowso) x 2so f~ 

ABURN = (1801/50) x 250 ft2 

ABURN = 9,005 f~ 

The area of one of the TWISP storage domes is 
16,000 square feet (1,486 square meters). The 
burn areas identified above represent the 
following percentages of a single storage dome: 

• Single-Engine Piston Aircraft= 4.0 percent 

• Multiple-Engine Piston Aircraft= 12.9 
percent 

• Small Military Aircraft= 56.3 percent 

As discussed above, each of the four TWISP 
storage domes is assumed to contain 
4,041 PE-Ci of plutonium-239 as combustible 
TRUwaste and 7,854 PE-Ci of noncombustible 
TRU waste. The source term contribution will 
be assumed to be "smeared" evenly across the 
floor area of the dome (16,000 square feet 
[1,486 square meters]); calculations will have to 
be performed separately for combustible and 
noncombustible fractions because the ARF and 
RF values are very different. 

The DOE Handbook 3 010-94 initial source term 
equation is used, and must be quantified 
separately for each type of aircraft contributing 
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significantly to the crash frequency due to the 
difference in the impacted area of the facility; it 
is also quantified separately for combustible and 
noncombustible waste forms. Due to the 
random nature of aircraft crashes, no specific 
directionality is associated with the crashes. 
The damage ratio will be expressed as the 
percentage of the facility floor area burned in a 
fire (which will be assumed to equate to the 
fraction of the inventory affected by fire). 

It is recognized that some crashes could result in 
a fire without affecting MAR; whereas, other 
crashes could bum a quantity of waste that is in 
excess of the fraction the floor area affected by 
the bum. However, the approach adopted above 
is believed to yield a reasonable result that is 
considered to be representative of the average 
that would result from a large number of 
crashes. 

The ARF and RF values are selected from DOE 
Handbook 30I0-94 and are based on the 
bounding values for packaged mixed waste. 
The recommended ARF and RF values for 
combustible waste are 0.0005 and 1.0 
(DOE I994d). The recommended ARF and RF 
values for noncombustible waste are 0.006 and 
O.OI (DOE I994d). The LPF is taken to be I 
because the TRU waste fabric domes do not 
represent a confinement structure and because 
the fabric membranes are assumed to be 
penetrated by aircraft or aircraft missiles, or 
breached due to extreme fire conditions. 

The general initial source term equation is 
quantified below for the three aircraft types that 
contribute to the crash frequency: 

Single-Engine Piston Aircraft: 

Initial Combustible Source Term =MARx DR 
x ARFxRFxLPF 

= 4,04I X 0.04 X 0.0005 X I X I 

= 0.08E-Ci 
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Initial Noncombustible Source Term = MARx 
DR X ARF X RF X LPF 

= 7,854 X 0.04 X 0.006 X 0.0I X I 

= 0.02 PE-Ci 

Total Initial Source Term= 0.08 + 0.02 = O.IO 
PE-Ci 

Multiple-Engine Piston Aircraft: 

Initial Combustible Source Term= MARx DR 
X ARF X RF X LPF 

= 4,041 X 0.I29 X 0.0005 X 1 X I 

= 0.26 PE-Ci 

Initial Noncombustible Source Term =MARx 
DRxARF xRFxLPF 

= 7,854 X 0.129 X 0.006 X O.OI X I 

= 0.06 PE-Ci 

Total Initial Source Term= 0.26 + 0.06 = 0.32 
PE-Ci 

Small Military Aircraft: 

Initial Combustible Source Term =MARx DR 
X ARF X RF X LPF 

= 4,041 X 0.563 X 0.0005 X 1 X I 

= l.I4 PE-Ci 

Initial Noncombustible Source Term= MARx 
DR X ARF X RF X LPF 

= 7,854 X 0.563 X 0.006 X 0.01 X I 

= 0.27 PE-Ci 



Total Initial Source Term= 1.14+0.27= 1.41 
PE-Ci 

Following the initial source term release, 
resuspension releases are possible due to 
dispersal of material by the wind. For an aircraft 
crash, a 24-hour suspension release is 
considered to be reasonable due to the 
significant damage resulting from the aircraft 
crash and subsequent explosion and fire. The 
general suspension source term equation is used 
to calculate the suspension source term. The 
DR is defined in the same manner as with the 
initial source term. The ARF and RF values are 
selected from DOE Handbook 3010-94 and are 
based on the bounding values for packaged 
mixed waste. The recommended ARR and RF 
values are 4 x 10-5 per hour and 1.0 
(DOE 1994d). Due to the penetration of the 
building by the aircraft-related missiles and/or 
due to external or internal explosion of :fuel, the 
LPF is taken to be 1.0. This is assumed to be 
applicable because it is considered unlikely that 
a temporary structure would be erected as soon 
as 24 hours to mitigate releases. 

The suspension source term equation also must 
be quantified individually for each of the three 
crash frequency contributors (quantification is 
based on the total PE-Ci content because the 
ARR and RF values are the same regardless of 
whether the source MAR is combustible or not): 

Accident Analysis 

Single-Engine Piston Aircraft: 

Suspension Source Term =MARx DR x 
ARR!hr x 24 hrs x RF x LPF 

= 11,895 X 0.04 X 0.00004 X 24 X 1 X 1 

= 0.46PE-Ci 

Multiple-Engine Piston Aircraft: 

Suspension Source Term= MARx DR x 
ARRihr x 24 hrs x RF x LPF 

= 11,895 X 0.129 X 0.00004 X 24 X 1 X 1 

= 1.47 PE-Ci 

Small Military Aircraft: 

Suspension Source Term =MARx DR x 
ARR/hr x 24 hrs x RF x LPF 

= 11,895 X 0.563 X 0.00004 X 24 X 1 X 1 

= 6.43 PE-Ci 

In order to specify a single source term for the 
TA-54 Area G aircraft crash accident, the initial 
source terms and suspension source terms are 
frequency-weighted below according to their 
contributions to the overall risk, as shown in 
Tables G.5.6.8-2 and G.5.6.8-3. 

TABLE G.5.6.8-2.-Frequency Weighted Source Term Calculation for Initial Source Term 

PERCENTAGE INITIAL SOURCE WEIGIITED INITIAL 

AIRCRAFT TYPE 
CONTRIBUTION TO TERM SOURCE TERM 
AIRCRAFT CRASH (PLUTONIUM-239 (PLUTONIUM-239 

FREQUENCY PE-Ci) PE-Ci) 

Single-Engine Piston 0.884 0.10 0.088 

Multiple-Engine Piston 0.060 0.32 0.019 

Small Military 0.037 1.41 0.052 

TOTAL 0.981 0.16 

G-191 



LANLSWEJS 

TABLE G.5.6.8-3.-Frequency Weighted Source Term Calculation for Suspension Source Term 

PERCENTAGE 

AIRCRAFr TYPE 
CONTRIBUTION TO 
AIRCRAFT CRASH 

FREQUENCY 

Single-Engine Piston 0.884 

Multiple-Engine Piston 0.060 

Small Military 0.037 

TOTAL 0.981 

Based on these calculations the source term for 
RAD-08 for the No Action Alternative will be 
represented with an initial source term of 
0.16 PE-Ci released in 30 minutes, and a 
suspension source term of 0.74 PE-Ci released 
over 24 hours. There are no differences in 
source term across the alternatives (because the 
No Action Alternative source terms are based 
on the average maximum quantity of TRU 
waste in the four TWISP storage domes). The 
TWISP source term is identical across the 
alternatives. 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-08 

The source terms (initial and suspension) are the 
average maximum values expected for the 
TWISP storage domes once they are fully 
loaded. Of course, it is possible that an aircraft 
crash would occur in a dome that is not fully 
loaded (or even empty, depending on timing). 
Clearly, the values calculated above are 
bounding, assuming the average maximum 
quantities are correct. 

The number of TWISP storage domes occupied 
with TRU waste will depend on the processing 
rate during TWISP recovery and repackaging 
and also on the WIPP shipment rate. Neither of 
these rates is known with precision, particularly 
the latter. Thus, a bounding calculation was 
performed. 
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SUSPENSION SOURCE 
WEIGHTED SUSPENSION 

1ERM 
SOURCE1ERM 

(PLUTONIUM-239 
(PLUTONIUM-239 PE-Ci) 

PE-Ci) 

0.46 0.41 

1.47 0.09 

6.43 0.24 

0.74 

The suspension source term calculation extends 
for 24 hours. This may be very conservative in 
that it is likely that fire fighting and HAZMAT 
response to the crash scene would be 
accompanied by extensive use of water and 
foam-based suppression systems. This 
application of suppressants would likely 
continue for some time to preclude flareup of 
the fire once it is extinguished, as well as to limit 
further spread of plutonium contamination. 

Consequences of RAD-08 for Facility 
Workers and the Public 

The consequences of RAD-08 for facility 
workers and the public are discussed separately. 
Typically, only a small number of facility 
workers would be expected to be present at the 
TWISP domes, and would be at risk for possible 
exposure to airborne radioactive material as 
well as exposure to the dynamics of the aircraft 
crash. An aircraft crash into the dome that 
destroys part of the facility is assumed to result 
in the death of all workers in the part that is 
destroyed. Workers elsewhere in the structure 
may be injured or killed due to flying debris or 
secondary effects from the fire (e.g., smoke 
inhalation). Workers in the dome who are not 
directly affected by the crash and explosion or 
fire may be exposed to radiation as a result of 
plutonium inhalation. If the dome collapses as 
a result of the impact of the aircraft (which is to 
be expected), additional injuries or fatalities 
could result. 



No acute fatalities are predicted to result from 
the postulated accident. The mean collective 
population dose is projected to total400 person
rem (TEDE), resulting in 0.2 excess LCFs. 
Mean projected doses for MEis (and their 
associated locations) and ground contamination 
levels are presented in Tables G.5.6.8-5 and 
G.5.6.8-6, respectively. Table G.5.6.8-4 
summarizes the modeling results for RAD-08. 

G.5.6.9 RAD-09, Plutonium Release 
from TRU Waste Drum 
Failure or Puncture 

General Scenario Description 

A contact-handled TRU waste drum failure/ 
puncture is postulated to occur during drum 
handling operations (all subsequent discussions 
refer to the waste as TRU waste). Either a 
complete or a partial drum spill may occur. A 
complete spill of drum contents is more likely to 
occur during retrieval of TRU waste from 
Pads 1, 2, and 4 at TA-54, Area G (considering 
the potential for degraded drums and the 
number of drums to be retrieved, 16,641). A 
partial spill of drum contents would result from 
drum puncture accidents or from the majority of 
drop related accidents. This scenario assumes a 
complete spill occurs to represent failure of a 
degraded drum and to conservatively bound an 
individual or multiple drum puncture accident. 
A large majority of drum handling operations 
occur outdoors or within structures that do not 
have HEPA filtration. Consequently, the 
accident scenario postulates that the incident 
occurs outdoors. The drum failure/puncture 
scenario could occur at multiple facilities at 
TA-3, TA-16, TA-50, TA-54, or TA-55. The 
accident is postulated to occur at TA-54, 
Area G because the large majority of TRU 
waste drum handlings occur there. 

Drum handling operations are primarily 
conducted with forklifts/lift trucks. Exceptions 
include the use of drum dollies for movements 
within facilities or dock areas, drum lift fixtures 

Accident Analysis 

for glovebox entry/egress, manual methods 
(such as individual drum retrieval activities at 
Pads 1, 2, and 4), and crane/hoist activities (such 
as WCRR Facility enclosure movements or 
RANT transportation bay loading activities). 
Drum handling may be conducted on an 
individual drum basis, on a palletized basis 
(four drums banded together), or on a 7-pack 
basis (seven drums banded together by metal 
banding or plastic stretch wrap for shipment to 
WIPP in a TRUP ACT -II container). Drum drop 
tests at Hanford (WHC 1995) have 
demonstrated that dropping a pallet of four 
banded drums results in damage to a single 
drum. Consequently, the MAR (one drum) for 
this postulated accident scenario would be 
representative of an accident involving the 
handling of multiple drums. 

Because waste management activities involve 
the movement of a large number of TRU waste 
containers, with the large majority having a low 
radioactive material content, risks associated 
with a drum failure/puncture will be evaluated 
for both an average and a high radioactive 
content drum. 

Note that this accident scenario does not include 
TRU waste drum handling operations 
associated with possible retrieval of buried TRU 
waste located on Pads 9 and 29 and in Trenches 
A, B, C, and D. Possible retrieval of this waste 
was mentioned briefly as being conducted 
during the 1 0-year period covered by the 
SWEIS in the draft November 1996 Waste 
Management Strategies document issued by 
LANL (LANL 1996o), but insufficient specific 
information was available upon which to base a 
quantification of possible impacts. 

A similar accident scenario is analyzed in the 
Safety Analysis Report for TA-54, Area G 
(LANL 1995f), with the exception that it 
assumes that intact drums are involved in the 
accident. The postulated accident scenario 
evaluated for the SWEIS is intended to cover 
potential accidents involving retrieval of 
degraded drums from earthen-covered storage 
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TABLE G.5.6.8-4.-Summary of Results for Scenario RAD-08 

ALTERNATIVE ACCIDENT FREQUENCY SOURCE 1ERM AND CONSEQUENCES 

No Action 4.3 x w-6 Initial source term of 0.16 PE-Ci released in 30 minutes; 
suspension source term of 0.74 PE-Ci, released over 24 

hours; integrated population exposure of 400 person-rem, 
0.2 excess LCFs. 

Expanded Operations 4.3 x w-6 Same as No Action Alternative. 

Reduced Operations 4.3 X 10-6 Same as No Action Alternative. 

Greener 4.3 x 10-6 Same as No Action Alternative. 

TABLE G.5.6.8-5.-Predicted Mean Doses to MEis for Scenario RAD-08 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest public access from TA-54-229: Pajarito Road (210 ml 2.2 X 101 

Closest site boundary from Pads 1, 2 and 3 White Rock (245m) (see note) (TWISP SAR; 2.2 X 101 

TA-54 Area G SAR) 

Special population distance from TA-54-229: San Ildefonso boundary (500 m) 7.2 X 10° 

Closest White Rock residence from TA-54-229 (1,500 m) 1.1 X 10° 

Closest population center from Pads I, 2 and 3: White Rock (1,680 m) (TWISP SAR; TA-54 9.6 X 10-l 
Area G SAR) 

Special population distance from TA-54-229: Piiion Elementary School/Park (2100 m) 6.6 X 10-l 

Special population distance from TA-54-229: San Ildefonso Pueblo (14,300 m) 2.5 x w-2 

a Estimated using radial distance of230 m. 
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TABLE G.5.6.8-6.-Predicted Mean Ground 
Contamination Levels for Scenario RAD-08 

PLUTONIUM-239 

RADIAL DISTANCE 
GROUND 

CONCENTRATION 
(BQ/m2) 

0.0 to 1.0 km 3.9 X 104 

1.0 to 2.0 km 5.1 X 103 

2.0to 3.0km 2.1 X 103 

3.0 to 4.0km 1.2 X 103 

4.0 to 8.0km 4.8 X 102 

8.0 to 12.0 km 1.9x 102 

12.0 to 20.0 km 6.6 X 101 

20.0 to 30.0 km 2.8 X 101 

30.0 to 40.0 km 1.5 X 101 

40.0 to 60.0 km 7.2 X 10° 

60.0 to 80.0 km 3.5 X 10° 

BQ/m2 = Becquerel per square meter 

at Pads 1, 2, and 4. The SAR accident scenario 
results from forklift handling of a waste 
container. The accident frequency in the SARis 
based on 5,000 waste container handling events 
per year at Area G, a waste handling accident 
frequency of 1 x 1 o-5 per container handlin~ 
event, and a conditional probability of 1 x 1 o
of involving a maximum drum (1,000 PE-Ci). 
(The WIPP WAC previously allowed up to 
1,000 PE-Ci per waste container.) 

Selected parameter values that were used for 
this source term analysis were: (1) MAR
bounding value of 1,000 PE-Ci (previous WIPP 
WAC limit); (2) damage ratio-0.1, based on 
engineering judgement and cited drum drop test 
results for DOT Type A containers; (3) airborne 
release fraction-0.0001, bounding value for 
solid contaminated material from an early draft 
of DOE Handbook 3010-94; (4) respirable 
fraction-0.05, based on a draft of DOE 
Handbook 3010-94; and (5) leakpath 
factor-1.0 (bounding). 

Accident Analysis 

The Final Safety Analysis Report (FSAR) for 
the Retrieval for Transuranic Waste from 
Pads 1, 2, and 4 at TA-54, Area G evaluates a 
degraded TRU waste container failure during 
retrieval (LANL 1996n) in support of the 
TWISP. While all waste containers are 
examined for signs of degradation and are 
stabilized as necessary before retrieval, it is 
assumed that the bottom of a degraded waste 
drum could fail. The FSAR retrieval accident 
scenario frequency is based on 20,000 waste 
handling events per year, a waste handling 
accident frequency of 1 x 1 o-5 per container 
handliUf event, and a conditional probability of 
1 X 10- Of involving a drum with greater than 
100 PE-Ci. For this analysis the source term 
was based on: (1) the current maximum TRU 
waste container of 658 PE-Ci (LANL 1996n); 
(2) a damage ratio of 0.5, based on engineering 
judgement for a degraded drum and cited drum 
drop tests; (3) an airborne release fraction of 
0.001; (4) a respirable fraction of0.1; and (5) a 
leakpath factor of 1.0. 

The SAR for the WCRR Facility analyzes a 
postulated waste drum puncture accident in the 
outdoor staging area (LANL 1995e). It is 
assumed that a forklift tine punctures a waste 
drum being loaded on or off the bed of a truck. 
Because a drum grapple will be used to handle 
drums at all times when the drums are not 
palletized, the SAR concludes a scenario of this 
type is not credible for other drum handling 
operations. The SAR puncture accident 
scenario frequency is based on 200 movements 
of palletized drums per year and a waste 
handling accident frequency of 1 x 1 o-5 per 
container handling event. The source term was 
based on: (1) the proposed WCRR Facility 
limits for plutonium mixes or individual 
radionuclides (DOE Standard 1027-92 Hazard 
Category 3 threshold limits, WIPP WAC fissile 
gram equivalent limit of 325 grams), (2) a 
damage ratio of 0.05 (puncture of a 
nondegraded drum), (3) an airborne release 
fraction of 0.001, (4) a respirable fraction of 
0.05, and (5) a leakpath factor of 1.0. 
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The SAR for the Radioactive Materials 
Research, Operations, and Demonstration 
Facility evaluates a postulated accident 
involving a forklift dropping a single TRU 
waste container (outside) from greater than four 
feet (which is the qualification limit for DOT 
Type A containers) (LANL 1996i). The SAR 
drum drop accident scenario frequency is based 
on 5,000 waste movements per year, a waste 
handling accident frequency of 1 X 1 o-5 per 
movement, and a conditional probability of 
1 x 10-1 of involving a maximally loaded drum 
(1,000 PE-Ci). The source term was based on: 
(1) the previous WIPP WAC container limit of 
1,000 PE-Ci, (2) a damage ratio of0.1 (drop of 
a nondegraded drum), (3) an airborne release 
fraction of 0.001, (4) a respirable fraction of 
0.05, and (5) a leakpath factor of 1.0. 

The SA for the NDA/NDE Facility analyzes a 
design basis accident involving the puncture of 
a TRU waste drum by a forklift tine 
(LANL 1996j). A supplemental analysis is 
presented in the SA appendix for a smaller 
breach due to a drum grappler accident. The 
postulated accident frequency is based on a 
throughput of 5,000 drums per year (interim 
operation limi9. and a forklift tine or grapfler 
puncture cond1t10nal frequency of 1 x 1 o- or 
1 x 1 o-6 per movement, respectively. The 
source term was based on the maximum 
radionuclide inventory for a drum (200 grams of 
plutonium-239, or 40 grams of plutonium-238, 
or 19 grams of americium-241). 

No Action Alternative Frequency Analysis 

Legacy waste (current dome storage) requiring 
characterization is estimated to involve six 
forklift handling operations: (1) loading onto a 
truck for transfer to an on-site location for assay 
verification, (2) unloading of the transfer truck 
for assay verification, (3) waste drum loading 
onto a transfer truck for movement to interim 
storage (Area G), (4) unloading of the transfer 
truck for interim storage, (5) waste drum 
movement to a staging area for shipment to 
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WIPP, and (6) waste drum movement for 
loading a TRUPACT-II for shipment to WIPP. 

Legacy waste (earthen-covered storage) 
requmng characterization/treatment is 
estimated to involve seven forklift handling 
operations: (1) retrieval of drum to laydown 
area, (2) drum movement for gas venting, 
(3) loading onto a truck for transfer to an on-site 
treatment location (such as the drum preparation 
facility), ( 4) unloading of the transfer truck for 
waste treatment, (5) waste drum movement for 
final NDAJNDE, (6) waste drum loading and 
unloading for interim storage (dome), and 
(7) waste drum loading and unloading of a 
transfer truck and subsequent movement for 
loading a TRUPACT-II for shipment to WIPP. 

Legacy waste (earthen-covered storage) 
requiring overpacking/repackaging is estimated 
to require the same number of forklift handling 
operations as legacy waste that requires 
characterization. 

The pre-decisional draft of the SWEIS 
Alternatives Document, Waste Management 
Key Facility (LANL 1997c), indicates that the 
newly generated waste volume for the No 
Action Alternative over the ten-year SWEIS 
time frame will total an estimated 6.61 x 105 

gallons (2,500 cubic meters). This is equivalent 
to 12,018, 55-gallon drums. The entire legacy 
waste (dome and earthen covered) volume of 
approximately 2.38 x 106 gallons (9,000 cubic 
meters) is assumed shipped to WIPP during the 
SWEIS period. The legacy waste volume is 
equivalent to 43,273, 55-gallon drums, of which 
21,136, 55-gallon drums (4,400 cubic meters) 
are in earthen covered storage (LANL 1997c). 

It is estimated that there will be approximately 
8,413 (12,018 x 7/10) waste drum handlings per 
year for newly generated TRU waste. Similarly, 
for dome legacy waste, it is estimated that there 
will be approximately 11,069 ([43,273- 21,136] 
x 5/10) waste drum handlings per year. 
Earthen-covered legacy waste movements are 
estimated to total 21,137 (21,137 x 10/10) per 



year. Thus, the No Action Alternative is 
estimated to total 40,6I9 TRU waste handling 
(forklift) events per year. This is consistent with 
the 30,000-plus waste handling events 
identified m the cited LANL safety 
documentation. 

Based on DOE system operating experience, the 
waste handling accident frequency is estimated 
as I x I o-5 per container handling event. This 
conditional accident frequency is cited in 
multiple LANL safety documents, including the 
TA-54 TWISP FSAR (LANL I996n), the 
TA-54 Area G SAR (LANL I995f), and the 
WCRR Facility FSAR (LANL I995e). 
Additionally, the TA-54 Area G SAR indicates 
that less than I percent of all TRU waste 
containers in the existing Area G inventory 
exceed 75 PE-Ci in radioactive material content 
(LANL I995f). Thus, it can be concluded that 
the conditional probability of a handling 
accident involving a high radioactive content 
drum is less than I percent. With the foregoing 
information, the frequency of a drum failure/ 
puncture due to a forklift accident can be 
calculated as: 

FFAILURE =NFEVENTS x CPFACC x CPHI/AVG 

where: 

NFEVENTS =Number of forklift handling events 
per year 

Cpp ACC = Conditional probability of a forklift 
accident resulting in a container failure 

CpmfA VG = Conditional probability of accident 
involving an average or high radioactive content 
container 

Substituting the above values, the annual 
frequency for a drum failure/puncture at LANL 
is: 

High Radioactive Content Container: 

FFAILURE =NFEVENTS X CPFACC X CPHI/AVG 

Accident Analysis 

FFAILURE = 40,6I9 X (I X 10-5
) x O.OI 

FFAILURE = 0.0041 per year 

Average Radioactive Content Container: 

FFAILURE = NFEVENTS X CPFACC X CpHifAVG 

FFAILURE = 40,6I9 x (I X 10-5) X 0.99 

FFAILURE = 0.4 per year 

Expanded Operations Alternative 
Frequency Analysis 

The pre-decisional draft of the SWEIS 
Alternatives Document, Waste Management 
Key Facility (LANL I997c), indicates that 
Expanded Operations Alternative waste 
management practices and the mixed LL W 
waste generation rate will be comparable to the 
No Action Alternative. However, newly 
generated TRU waste volumes are expected to 
double to 1.35 x I06 gallons (5,IOO cubic 
meters) from those in the No Action Alternative. 
This is equivalent to 24,545, 55-gallon drums. 

It is estimated that there will be approximately 
I7,I82 (24,545 x 7/10) waste drum handlings 
per year for newly generated TRU waste. TRU 
waste drum handlings for legacy TRU waste 
will be the same as the No Action Alternative 
because waste management practices will be the 
same for both alternatives. Thus, the Expanded 
Operations Alternative is projected to total 
49,388 (17,182 + 11,069 + 21,137) TRU waste 
handling (forklift) events per year. 

With a revised number of TRU waste handling 
events for the Expanded Operations Alternative, 
the frequency (FFAILURE) of a postulated drum 
failure/puncture can be estimated as: 

High Radioactive Content Container: 

FFAILURE =NFEVENTS X CPFACC X CPHIIAVG 

FFAILURE = 49,388 X (1 X 10-5
) X 0.01 
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FFAILURE = 0.0049 per year 

Average Radioactive Content Container: 

FFAILURE =NFEVENTS X CPFACC X Cpffi/AVG 

FFAILURE = 49,388 X (1 X 10-5) X 0.99 

FFAILURE = 0.49 per year 

Reduced Operations Alternative Frequency 
Analysis 

The pre-decisional draft of the SWEIS 
Alternatives Document, Waste Management 
Key Facility (LANL 1997c), indicates that 
Reduced Operations Alternative waste 
management practices and the mixed LL W 
waste generation rate will be comparable to the 
No Action Alternative. However, TRU waste 
volumes are expected to total5.02 x 105 gallons 
(1,900 cubic meters), almost 25 percent less 
than those for the No Action Alternative. This 
is equivalent to 9,127, 55-gallon drums. 

It is estimated that there will be approximately 
6,389 (9,127 x 7/10) waste drum handlings per 
year for newly generated TRU waste. TRU 
waste drum handlings for legacy TRU waste 
will be the same as the No Action Alternative 
because waste management practices will be the 
same for both alternatives. Thus, the Reduced 
Operations Alternative is projected to total 
38,595 (6,389 + 11,069 + 21,137) TRU waste 
handling (forklift) events per year. 

With a revised number of TRU waste handling 
events for the Expanded Operations Alternative, 
the frequency (FFAILURE) of a postulated drum 
failure/puncture can be estimated as: 

High Radioactive Content Container: 

Fp AlLURE= NFEVENTS X CPFACC X CpmJA VG 

FFAILURE = 38,595 X (1 X 10-5) X 0.01 

FFAILURE = 0.0039 per year 
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Average Radioactive Content Container: 

FFAILURE = NFEVENTS x CPFACC X CPHVAVG 

FFAILURE = 38,595 X (1 X 10-5
) x 0.99 

FFAILURE = 0.38 per year 

Greener Alternative Frequency Analysis 

The pre-decisional draft of the SWEIS 
Alternatives Document, Waste Management 
Key Facility (LANL 1997c), indicates that the 
Greener Alternative waste management 
practices and waste generation rates for mixed 
LL W and TRU waste will be comparable to 
those for the No Action Alternative. On this 
basis, it is expected that TRU waste handling 
and the associated frequency of a potential 
container failure will be the same as in the No 
Action Alternative. 

Uncertainties and Sensitivities Affecting the 
Frequency of RAD-09 

Uncertainties include broad characterization of 
drum handling events by waste category type, 
the extent that particular drum movements 
involve multiple drums (thus reducing the 
number of drum handlings), and the likelihood 
that all legacy TRU waste is shipped to WIPP 
(and the associated handlings at LANL) during 
the LANL SWEIS time frame. Drum 
movement characterization assumptions were 
chosen to provide an upper estimate of the 
frequency of occurrence for the postulated 
accident and are reasonably conservative when 
compared with the number of drum movements 
identified in LANL safety documentation. 

Source Term Calculations 

Currently, the average TRU radioactive 
material content per waste container is 
8.9 PE-Ci (LANL 1995£). Revision 5 of the 
WIPP WAC limits the maximum plutonium-
239 equivalent activity for untreated CH-TRU 
waste to be received by the facility to 80 PE-Ci 
per drum, if not overpacked. The WIPP WAC 



previously allowed up to 1,000 PE-Ci per waste 
container. Based on the existing inventory, the 
maximum container of TRU waste has 
658 PE-Ci of radioactive material 
(LANL 1996n). 

Source Term for High Radioactive Content 
Container. The source term for a postulated 
accident involving a high radioactive content 
TRU container is based on the identified 
maximum drum of TRU waste (658 PE-Ci) to 
be managed at LANL. From the above 
discussion, it is clear that this will provide a 
bounding source term value. As noted in 
section 3, the frequency of occurrence 
calculation accounts for the likelihood (or lack 
thereof) that the postulated accident would 
involve a drum with a high radioactive material 
content. (Note that RAD-07 was a fire 
involving 62 drums, with their expected PE-Ci 
content; whereas, this accident involves a single 
drum of the maximum PE-Ci content.) 

A damage ratio of 1.0 is conservatively assumed 
for the postulated accident to account for a 
degraded drum failure during retrieval handling 
activities. The TWISP SAR (LANL 1996n) 
accounted for the potential of a degraded drum, 
but interpreted drum drop tests for nondegraded 
drums on an unyielding surface to justify a 
somewhat less conservative value for the 
damage ratio (0.5). Bounding values for the 
airborne release fraction and respirable release 
fraction of 0.001 and 0.1, respectively, are 
assigned and are representative of the situation 
where surface contaminated material is 
packaged in a robust container (e.g., drum) that 
fails due to impact with the floor. The accident 
is assumed to occur outdoors such that the 
leakpath factor has a value of 1.0. With the 
above information, the initial source term 
equation can be quantified as follows: 

Initial Source Term =MARx DR x ARF x RF 
xLPF 

Accident Analysis 

= 658 PE-Ci X 1.0 X 0.001 X 0.1 X 1.0 

= 0.066 PE-Ci 

The suspension MAR equals the initial MAR, 
minus the initial source term (0.066), which for 
this case effectively equals the initial MAR. 
The suspension DR and LPF have the same 
values (1.0) as in the initial source term 
calculation. The ARR and RF are assigned 
values of 4 x 1 o-5 and 1. 0, respectively, based on 
bounding resuspension factors for surface 
contaminated material exposed to ambient 
conditions (DOE 1994d). Thus, the suspension 
source term can be quantified as: 

Suspension Source Term= MARx DR x ARR 
x 24 hrs x RF x LPF 

= 658 PE-Ci x 1.0 x (4 x 10-5) x 24 hrs x 1.0 x 
1.0 

= 0.63 PE-Ci 

It can be seen that the suspension source term is 
an order of magnitude greater than the initial 
source term. The calculated suspension source 
term is highly conservative considering that 
DOE Handbook 3010-94 assigns the same 
suspension value for surface contaminated 
materials as for powders and the assumption 
that the spill is not controlled for 24 hours. This 
is conservative since the HAZMAT team would 
be expected to clean up the spill much sooner 
than 24 hours. 

Source Term Analysis for Average 
Radioactive Content Container. The source 
term for this postulated accident is based on a 
conservative estimate of the average radioactive 
content (12 PE-Ci) of a TRU waste container, as 
noted above. Other initial source term 
parameters for the high radioactive content 
container would be applicable and are retained 
for the analysis of an average radioactive 
content container. Thus, the initial source term 
is quantified as: 
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Initial Source Term= MARx DR x ARF x RF 
xLPF 

= 12 PE-Ci X 1.0 X 0.001 X 0.1 X 1.0 

= 0.0012 PE-Ci 

The suspension MAR equals the initial MAR, 
minus the initial source term {0. 00 12), which for 
this case effectively equals the initial MAR. 
The suspension DR and LPF have the same 
values (1.0) as in the initial source term 
calculation. The ARR and RF are assigned 
values of 4 x 10·5 and 1.0, respectively, based on 
bounding resuspension factors for surface 
contaminated material exposed to ambient 
conditions (DOE 1994d). Thus, the suspension 
source term can be quantified as: 

Suspension Source Term =MARx DR x ARR 
x 24 hrs x RF x LPF 

= 12 PE-Ci x 1.0 x (4 x 10"5) x 24 hrs x 1.0 x 1.0 

= 0.0115 PE-Ci 

As with the high radioactive content container 
analysis, it can be seen that the suspension 
source term is an order of magnitude greater 
than the initial source term and is conservative. 

Because the source terms are based on average 
and maximum content containers, there are no 
variations across the alternatives. 

Uncertainties and Sensitivities for RAD-09 

This accident assumes that all of the material in 
a drum is spilled. This assumption is very 
conservative because a drum puncture due to a 
drop or a puncture with a forklift is not likely to 
spill the entire contents of a TRU waste 
container. The conservative assumption, 
however, would bound this instance or the 
consequences of an event where more than one 
drum would be punctured. The ARF, ARR, and 
RF values also bound the type of material that 
could be involved in the accident. Thus, the 
accident represents a bound on the variations 
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that could occur with a drum puncture and is 
still considered conservative. 

The suspension term is the dominate contributor 
to the doses for this event. Because ofthe nature 
of the drum puncture event, the cleanup can be 
easily controlled and evaluated. If cleanup is 
assumed to take 1-hour as opposed to 24 hours, 
the suspension terms would then change as 
shown in Table G.5.6.9-l. 

If the results are scaled by the source and 
suspension terms consistent with a 1-hour 
cleanup period, the consequences would be as 
given in Table G.5.6.9-2. 

The results for the 24-hour cleanup are very 
conservative. Because of the limited nature of 
the accident, the expectation is for cleanup to 

TABLE G.5.6.9-1.-Suspension Terms for 
RAD-09 

SUSPENSION SUSPENSION 

SCENARIO 
TERM TERM 

I-HOUR 24-HOUR 
CLEANUP CLEANUP 

Average 0.00048 PE-Ci 0.012PE-Ci 
Activity 
Container 

High Activity 0.026 PE-Ci 0.63 PE-Ci 
Container 

TABLE G.5.6.9-2.-Consequences for 
RAD-09, 1-Hour Cleanup 

INTEGRATED 
POPULATION 

EXCESS 
SCENARIO DOSE 

(PERSON-REM, 
LCFS 

TEDE) 

Average 0.55 2.1 x w-4 

Activity 
Container 

High Activity 30 0.015 
Container 



begin immediately after the accident and to be 
completed within 1 hour. 

Consequences ofRAD-09 for Facility 
Workers and the Public 

The consequences for facility workers and the 
public are discussed separately. All facility 
operations personnel receive emergency 
preparedness training specific to the facility and 
for procedures applicable to all ofLANL. The 
Emergency Action Plan directs personnel to 
move as quickly as possible in an upwind 
direction away from any hazardous situation 
and to make appropriate notifications to the 
Emergency Management and Response 
(EM&R) Group Office as soon as they are 
safely away from the hazard. Once notified, the 
EM&R Office assumes all elements of 
emergency response and coordination. 

The postulated accident would result in an 
immediate release to the surrounding area. The 
primary hazard would be airborne suspension of 
respirable radioactive material. The dose to the 
involved worker would be dependent on the 
ambient conditions of the accident and how they 
affect dilution of the radioactive material in the 

Accident Analysis 

air (e.g., outdoors, wind speed, confined area, 
indoors or outdoors), the time for the worker to 
identify a release and to vacate the immediate 
area, and any impediments (accident related) to 
the worker's movement away from the release. 
The number of workers potentially exposed 
would depend on the location of the accident 
and the nature of the activity being conducted at 
the time of the accident (e.g., retrieval versus 
waste staging versus truck loading/unloading). 

No acute fatalities are predicted to result from a 
postulated accident involving an average or a 
high radioactive content drum. The mean 
collective population dose is projected to total 
4.4 person-rem (TEDE) for an accident 
involving an average radioactive content drum, 
resulting in 0.0022 excess LCF. For a high 
radioactive content drum, accident impacts are 
projected to total 230 person-rem (TEDE), 
resulting in 0.12 excess LCF. Mean projected 
doses for MEis (and their associated locations) 
and ground contamination levels are presented 
in Tables G.5.6.9-4 and G.5.6.9-5, 
respectively. Table G.5.6.9-3 summarizes the 
modeling results for RAD-09. 
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TABLE G.5.6.9-3.-Summary Results for Scenario RAD-09 

ALTERNATIVE 
ACCIDENT 

SOURCE 1ERM AND CONSEQUENCES 
FREQUENCY 

No Action 0.0041 peryear High Activity Container: Initial source term is 0.066 plutonium-239 
(High Activity) PE-Ci, ground-level release; suspension source term is 0.63 

plutonium-239 PE-Ci, ground-level release; integrated population 
exposure of 230 person-rem (TEDE), 0.12 excess LCF. 

0.4 per year Average Activity Container: Initial source term is 0.0012 plutonium-
(Avg. Activity) 239 PE-Ci, ground-level release; suspension source term is 0.012 

plutonium-239 PE-Ci, ground-level release; integrated population 
exposure of 4.4 person-rem, 0.0022 excess LCF. 

Expanded Operations 0.0049 per year Same as No Action Alternative. 
(High Activity) 

0.49 per year 
(Avg. Activity) 

Reduced Operations 0.0039 per year Same as No Action Alternative. 
(High Activity) 

0.38 per year 
(Avg. Activity) 

Greener 0.0041 peryear Same as No Action Alternative. 
(High Activity) 

0.4 per year 
(Avg. Activity) 
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TABLE G.5.6.9-4.-Predicted Mean Doses to MEis for Scenario RAD-09 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION 
AVERAGERAD HIGHRAD 

CONTENT DRUM CONTENT DRUM 

Closest public access from TA-54-229: Pajarito Road (210 m)a 4.1 X 10-1 2.3 X 101 

Closest site boundary from Pads 1, 2 and 3: White Rock 4.1 X 10-1 2.3 X 101 

(245 m)a (TWISP SAR; TA-54 Area G SAR) 

Special population distance from TA-54-229: San Ildefonso 1.1 X 10-1 6.1 X 10° 
boundary (500 m) 

Closest White Rock residence from TA-54-229 (1500 m) 1.6 x w-2 8.6 X 10-1 

Closest population center from Pads 1, 2 and 3: White Rock u x 10-2 7.0 X 10-1 

(1 ,680 m) (TWISP SAR; TA-54 Area G SAR) 

Special population distance from TA-54-229: Pinon Elementary 8.4 x w-3 4.6 x 10-1 

School/Park (2, 100 m) 

Special population distance from TA-54-229: San Ildefonso 2.2 x w-4 1.2 x 10-2 

Pueblo (14,300 m) 

a Estimated using radial distance of230 m. 

TABLE G.5.6.9-5.-Predicted Mean Ground Contamination Levels for Scenario RAD-09 

PLUTONIUM-239 GROUND CONCENTRATION (BQ/m2) 
RADIAL DISTANCE 

AVERAGE CONTENT HIGH CONTENT 

0.0 to 1.0 km 6.2 X 102 3.4 X 104 

1.0 to 2.0 km 6.1 X 101 3.4 X 103 

2.0to 3.0 km 2.4 X 101 1.3 X 103 

3.0to 4.0 km 1.3 X 101 6.9 X 102 

4.0to 8.0 km 4.7 X 10° 2.6 X 102 

8.0 to 12.0 km 1.9 X 10° 1.0 X 102 

12.0 to 20.0 km 7.1 X 10-1 3.9 X 101 

20.0 to 30.0 km 2.8 X 10-1 1.6 X 101 

30.0 to 40.0 km 1.5 x 10-1 8.3 X 10° 

40.0 to 60.0 km 7.4x 10-2 4.1 X 10° 

60.0 to 80.0 km 4.4 x 10-2 2.4 X 10° 

BQ/m2 
= Becquerel per square meter 
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G.5.6.10 RAD-10, Plutonium Release 
from Degraded Vault 
Storage Container at 
TA-55-4 

General Scenario Description 

TA-55--4 is the Plutonium Facility at LANL. 
Among the activities at TA-55--4 is the storage 
of a large quantity of plutonium in vault rooms 
in the basement of the building. Accident 
scenario RAD-1 0 involves dropping a 
plutonium container during retrieval from the 
vault. The container is a degraded container that 
fails and disperses plutonium into the 
atmosphere of the vault. If this sequence of 
events occurs during normal operations with 
both the HV AC and HEP A systems in 
operation, the release will be filtered by several 
stages of HEP A filters, and the release to the 
environment will be less than w-8 grams. 
Under the SWEIS screening criteria, this 
scenario would screen. In order to have a 
release to the environment, the HEP A filters 
would have to be failed or the facility would 
have to lose power, placing the facility into a 
breathing mode. The breathing mode results in 
an LPF ofO.Oll (LANL 1996k), while the LPF 
with the HEPA filters failed and the HV AC 
system in operation is assumed to be 1.0 (LANL 
1996k). The LPF under normal conditions with 
both HV AC and HEP A filters in operation is 
8 X w-13 for a multi-stage HEPA filter system 
(LANL 1996k). 

As a result of implementation of the Defense 
Nuclear Facilities Safety Board (DNFSB) 
Recommendation 94-01 by DOE, LANL will be 
retrieving from storage, stabilizing, and 
repackaging a large amount of plutonium 
(DNFSB 1994). LANL began its program with 
8,670 containers of plutonium, and had 
completed about 17 percent of the program as of 
early 1996. There are approximately 7,200 
remaining containers to be retrieved and 
repackaged by the year 2002. This represents a 
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rate of about 1,200 per year over the 6-year 
period from 1996 to 2002. 

LANL has already completed a 100 percent 
visual inventory inspection of the packages so 
far retrieved, and found 361 containers with 
some defect. Of these, 82 appeared to have lost 
outer containment. 

LANL has approached the degraded container 
issue from a systems reliability standpoint. 
There is a total of 7,200 plutonium containers 
remaining in the vault. Of these, 5.5 percent are 
projected to have a failed outer container (i.e., a 
total of 396). Of these, an estimated 2 percent 
also have failed inner containers (i.e., a total of 
8) (LANL 1996p). DOE Standard 3013-96 
(DOE 1996e) addresses the requirements for 
containers for long-term (at least 50 years) 
storage of plutonium. To meet the standard, 
plutonium-bearing materials must be in stable 
forms and packaged in containers designed to 
maintain their integrity under both normal 
storage conditions and anticipated handling 
accidents for at least 50 years (DOE 1996e ). 
The standard applies to metal, oxide, and alloys 
containing at least 50 percent plutonium by 
mass, and containing less than 3 percent 
plutonium-238 by mass (DOE 1996e). The 
quantity of metal per container should be as 
close as practical to, but not exceed, 
9.68 pounds (4.40 kilograms). Stored metal 
pieces are required to have thicknesses greater 
than 0.04 inch (1.0 millimeter) and have specific 
surface areas less than 71 square inches per 
pound (1.0 square centimeters per gram) to 
reduce potential pyrophoric tendencies 
(DOE 1996e). The quantity of oxide by 
container should be as close as practical to, but 
not exceed, 10.97 pounds (5.00 kilograms), 
representing the plutonium dioxide equivalent 
of 9.68 pounds (4.40 kilograms) of plutonium 
metal. The oxides are required to be thermally 
stabilized with less than 0.5 percent mass loss
on-ignition (DOE 1996e). The containers are 
required to include a minimum of two nested 
sealed containers and have at least one container 
that remains leak-tight after a free drop from a 



30-foot (9-meter) height into a flat, essentially 
unyielding, horizontal surface (DOE I996e). 
The containers are required to have a cylindrical 
geometry not exceeding 4.9 inches 
(I2.5 centimeters) outside diameter or 
IO inches (25.4 centimeters) external height 
(DOE I996e). Once the plutonium is 
repackaged in DOE Standard 3013-96-
compliant containers, the likelihood ofRAD-I 0 
will be significantly reduced. 

TheTA-55 SAR (LANL I996k) analyzes this 
scenario in detail. The SAR places the 
unmitigated scenario (i.e., with HV AC 
operating and HEP A filters failed) into the 
frequency bin from I o-4 to I o-2 per year. The 
SAR quantified the source term as follows 
(LANL I996k): 

Initial Source Term 
=MAR X DR X ARF X RF X LPF 

= 4,500 X I X 0.002 X 0.3 X I 

= 2. 7 grams of plutonium 

The SAR evaluated the dose to the off-site MEl 
' located at the Royal Crest Trailer Court, 

2,~2 feet (900 meters) from TA-55-4, using 
95 percentile meteorology. The calculated 
exposure was 8.I rem TEDE (LANL I996k). 

No Action Alternative Frequency Analysis 

There are two types of containers for which 
analyses must be made. Most containers in the 
vault are closed such that some pre-existing 
failure would be necessary in order to get a 
release from dropping the container. This 
applies to 7,200 total containers, less those that 
do not meet this criterion (1,370), or a total of 
5,830 containers. The frequency of this 
scenario can be evaluated using the following 
equation: 

FnRoP = NcoNT x HnRoP x CINNER x CaUTER 
x CHEPA X HHVAC 

Accident Analysis 

where: 

FnROP = Frequency of dropped container 
resulting in unfiltered release of 
plutonium 

NcoNT = Number of containers handled per 
year 

HnROP = Human error probability (HEP), 
dropping a container 

CINNER = Conditional probability of a degraded 
inner container 

CaUTER = Conditional probability of a 
degraded outer container 

CHEPA Conditional probability of HEPA 
failure 

HHVAC = Human error probability, failure to 
terminate HV AC system with 
HEPA filters failed and stack 
monitor alarming 

The number of containers handled per year, 
based on the DNFSB 94-I program being 
completed in the year 2002, is I,200 containers 
per year. Of these, 5,830 have seals that would 
require a pre-existing failure, or a rate of972 per 
year. It is assumed that containers are handled 
only once before being placed into DOE 
Standard 3013-96 containers. 

The HEP in dropping a plutonium container is 
estimated at O.OOI per demand. This value is 
applicable to a checker failing to check the 
status of equipment if the status of the 
equipment affects one's safety when performing 
the task (Swain and Guttmann I983). This error 
rate is judged to most closely represent the 
circumstances involved in retrieving a container 
of plutonium from the vault at TA-55-4. 

The conditional probabilities of failed outer and 
inner containers are estimated at 0.055 and 0 02 
respectively, based on LANL-specific dat~ 
(LANL I996p). The conditional probability of 
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the HEP A system being failed is evaluated 
based on LANL-specific data from 1990 to1994 
(LANL 1990b, LANL 1991b, LANL 1994c, 
LANL 1994d, and LANL 1995h), and 
considered a two-stage HEP A filter system 
(LANL 1996k). The 1990 to 1994 data indicate 
a 5 percent failure rate for HEP A filters. 
However, there is differential pressure 
measuring instrumentation installed between 
the HEP A filters in series, which alarms when it 
detects failure of a filter. In order for HEP A 
filters in series to fail, both the HEPA filters and 
the differential pressure instrumentation 
indicating failure of filters must fail. 
Considering two filters in series, this yields a 
HEPA failure rate of 0.05 X 0.05, or 2.5 X w-3 

for the HEP A filters, and an additional 
conditional probability of 5 x 1 o-3 for failure of 
a single instrument channel covered by a 
preventive maintenance program and related 
administrative procedures (Mahn et al. 1995). 
Thus, the overall HEP A filter failure probability 
is (2.5 X 10-3) X (5 X 10-3), or 1.3 X 10-5 per 
demand. 

HHv AC is a proceduralized action. The Human 
Reliability Handbook identifies a basic HEP for 
these circumstances of 0.025 per demand 
(Swain and Guttmann 1983). A shift 
supervisory function also would be staffed and 
would be expected to respond if the operator 
does not. The HEP for this function is 0.1 
(Swain and Guttmann 1983). The total HEP for 
HHVAC is 0.025 x 0.1, or 2.5 x 10-3 per demand. 

Based on these considerations, the above 
equation can be quantified as follows: 

FnROP = NcoNT x HnRoP x CINNER x CourER 
X CHEPA X HHVAC 

= 972 X 0.001 X 0.055 X 0.02 X (1.3 X 10-5) X 

(2.5 X 10-3) 

= 3.5 X 10-ll per year 

The frequency of such a scenario affecting only 
facility workers is much higher because the 
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CHEPA and HHVAC terms disappear from the 
frequency equation (it is not necessary to have 
HEP A or HV AC failures to affect workers 
inside the facility). Quantified for workers, the 
frequency becomes 1.1 x 10-3 per year. 

The remaining 1,370 containers are food pack 
cans, dressing jars, or other similar containers. 
These containers were used to pack plutonium 
metal (LANL 1996k). In addition, these 
containers lack a hermetic seal, which can lead 
to oxidation of the metal and failure of the inner 
containers. Corrosion of the metal by organic 
compounds caused by alpha-particle-induced 
decomposition of the plastic also can occur. 
Finally, degradation of taped seals on containers 
and plastic bags around the inner containers 
makes the containers susceptible to rupture 
during handling or if dropped (LANL 1996k). 
For these reasons, the conditional probability of 
a degraded container is taken as 1. 0. 

The following equation applies: 

FDROP = NcoNT x HDROP X CHEPA X HHVAC 

where: 

FnROP = Frequency of dropped container 
resulting in release of plutonium 

NcoNT = Number of containers handled per 
year 

HnROP =Human error probability, dropping a 
container 

CHEPA = Conditional probability of HEP A 
failure 

HHv AC = Human error probability, failure to 
terminate HV AC system with 
HEPA filters failed and stack 
monitor alarming 

The number of containers is 1,370, divided by 
the 6-year period of the 94-1 program, or a rate 
of 228 per year. 



Based on the information presented above, the 
equation can be quantified as follows: 

FnRoP = NcoNT x HnRoP x CHEPA x HHV AC 

= 228 X 0.001 X (1.3 X 10-5) X (2.5 X 10-3) 

= 7.5 x 10-9 per year 

Clearly, these containers dominate the overall 
frequency. However, the overall frequency is 
extremely low. Based on detailed frequency 
quantification, it was determined that the 
qualitative binning of this sequence into the 
1 o-6 to 1 o-4 per year frequency bin in the TA-55 
SAR is excessively conservative, and that this 
scenario screens on low frequency. On a 
deterministic basis, so many failures and/or 
human errors are required for a release to the 
environment to occur from this scenario that the 
scenario is not credible. 

The frequency of such a scenario affecting a 
worker is different because the CHEPA and 
HHVAC terms disappear from the frequency 
equation (it is not necessary to have HEPA or 
HV AC failures to affect workers inside the 
facility). Quantified for workers, the frequency 
becomes 0.228 per year, or about one every 
5 years. This would place this scenario into an 
expected occurrence. The quantification is 
conservative in that it assumes every time a 
container is dropped a spill results. This 
scenario has been included as a strictly worker 
accident in section G.5.7.5. 

Uncertainties and Sensitivities Affecting the 
Frequency ofRAD-10 

Regardless of the sensitivities and uncertainties 
in the frequency of this scenario, the absolute 
frequency is extremely small and would not 
result in a credible scenario frequency even if 
more conservative values were used in 
quantification. The scenario is screened from 
further analysis. 

Accident Analysis 

Source Term Calculations 

Source term calculations followed the general 
DOE Handbook 3010-94 process, with the 
ARF and RF selected therefrom (DOE 1994d, 
page 4-9) and are also those used for this spill. 
The DR is 1 (the entire contents of the container 
are spilled), and the LPF = 1 with the HEP A 
filters failed (this is very conservative). Thus, 
the source term equation can be quantified as 
follows: 

Initial Source Term= MARx DR x ARF x 
RFxLPF 

= 4,500 X 1 X 0.002 X 0.3 X 1 

= 2. 7 grams weapons-grade plutonium 

The suspension source term calculation also is 
performed according to DOE Handbook 
3010-94. The ARR and RF values for a powder 
spill are 0.00004 and 1.0, respectively, for a 
homogeneous bed of powder exposed to normal 
process ventilation flow (it is conservative to 
assume that the ventilation system is not turned 
off). Quantification is for 24 hours (this is 
potentially very conservative for a spill inside 
the facility). The suspension source term 
equation is quantified as follows: 

Suspension Source Term= MARx DR x 
ARR/hr x 24 hrs x RF x LPF 

= (4,500- 2.7) X 1 X 0.00004 X 24 X 1 X 1 

= 4.3 grams of weapons-grade plutonium 

There are no differences in source term across 
the alternatives. 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-10 

The assumption of an LPF of 1 with the 
ventilation on and the HEPA filters failed is 
extremely conservative. It would be expected 
that, by procedure in response to stack radiation 
alarms, the ventilation system would be shut 
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down as soon as the HEPA filter failure was 
discovered, which would take the LPF from 1 to 
0.011. The assumption of a 24-hour suspension 
period for this process-oriented event is also 
potentially very conservative because the spill 
would be expected to be cleaned up well before 
24 hours. 

Another significant uncertainty is the quantity 
of plutonium in the container. The analysis 
assumes the maximum allowed (4,500 grams). 
In reality, the amount could be smaller, resulting 
in a smaller source term. 

Consequences ofRAD-10 for Facility 
Workers and the Public 

Consequences are discussed separately for 
facility workers and the public. The workers 
retrieving the container that is dropped and fails 
could be exposed to plutonium inhalation, with 
substantial doses possible depending upon the 
usage of PPE and the speed with which the 
worker(s) is able to exit the immediate area. 

The public consequences are summarized in 
Table G.5.6.10-1. It must be understood that 
the worker consequences occur at a much higher 
frequency. As indicated above, the likelihood 
of public consequences from this scenario is 
extremely small and considered to be incredible 
under NEPA practice. The likelihood of worker 
consequences is much higher, ranging from 
1.1 x 10-3 to 0.22 per year for the two 
contributing scenarios. 

No acute fatalities are predicted to result from 
the postulated accident. The mean collective 
population dose is projected to total 560 person
rem (TEDE), resulting in 0.28 excess LCFs. 
Mean projected doses for MEis (and their 
associated locations) and ground contamination 
levels are presented in Tables G.5.6.10-2 and 
G.5.6.10-3, respectively. 
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G.5.6.11 RAD-11, Container Breach 
After Detonation of 
Plutonium-Containing 
Assembly at DARHT 

General Scenario Description 

General information on the DARHT Facility 
and its function and mission is provided in 
RAD-04. As stated in RAD-04, the DARHT 
EIS included analysis of potential accidents, 
including bounding accidents that were selected 
and evaluated on a "what-if' basis (DOE 1995a) 
based on potential consequences, with little or 
no consideration of the frequency of occurrence, 
though the likelihood of occurrence would be 
small. Scenario RAD-11 represents the failure 
of a double-walled steel containment system 
following the detonation of a plutonium
containing assembly. As noted earlier in the 
DARHT EIS, in related safety analyses these 
accidents have been evaluated to be not credible 
(probability less than 10-6 per year). Although 
some hundreds of dynamic experiments may be 
conducted per year, only a small number will 
contain plutonium (LANL 1996m), and these 
experiments would not reasonably be expected 
to result in any release of plutonium to the 
environment (DOE 1995a). 

As explained in greater detail in the DARHT 
EIS, the accident scenario RAD-11 involves the 
failure (breach) of a double-walled steel 
containment system following the planned 
detonation of a plutonium-containing assembly 
to be radiographed at DARHT or at the existing 
PHERMEX Facility located a short distance 
away. Some dynamic experiments involve 
plutonium in order to obtain needed information 
and understanding associated with nuclear 
weapons aging and continued assurance of 
weapon safety and performance (DOE 1995a). 
As a matter of policy, these experiments will 
always be conducted inside a double-walled 
steel containment system consisting of an inner 
confinement vessel and an outer safety vessel to 
prevent plutonium release; furthermore, the 
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TABLE G.5.6.l0-1.-Summary Results for Scenario RAD-1 0 

ALTERNATIVE 
ACCIDENT 

SOURCE TERM AND CONSEQUENCES 
FREQUENCY 

No Action Incredible 2.7 grams of weapons-grade plutonium released initially from the 
stack, 4.3 grams subsequently released in 24 hours due to suspension; 
integrated population exposure of 560 person-rem, 0.28 excess LCFs. 

Expanded Operations Incredible Same as No Action Alternative. 

Reduced Operations Incredible Same as No Action Alternative. 

Greener Incredible Same as No Action Alternative. 

TABLE G.5.6.l0-2.-Predicted Mean Doses to MEis for Scenario RAD-1 0 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest Public Access: Pajarito Road (50 m) 44 

Closest Residence: Royal Crest Trailer Park (900 m) 1.1 X 10° 

Special Population Distance: Los Alamos Hospital (I ,200 m) 3.2 X 10-l 

Special Population Distance: San Ildefonso Pueblo boundary (3,900 m) 1.5 X 10-l 

Special Population Distance: San Ildefonso Pueblo (17 ,000 m) 1.1 x w-2 

TABLE G.5.6.l0-3.-Predicted Mean Ground Contamination Levels for Scenario RAD-1 0 

RADIAL DISTANCE 
PLUTONIUM-239 GROUND 
CONCENTRATION (BQ/m2) 

0.0 to 1.0 km 5.7 X lcf 

1.0 to 2.0 km 2.3 X 103 

2.0to 3.0km 1.2 X 103 

3.0to 4.0km 7.1 X 102 

4.0to 8.0km 3.1 x102 

8.0 to 12.0 km 1.2 X 102 

12.0 to 20.0 km 5.0 X 101 

20.0 to 30.0 km 2.0 X 101 

30.0 to 40.0 km l.l X 101 

40.0 to 60.0 km 5.4 X 10° 

60.0 to 80.0 km 2.9 X 10° 
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experiments will always be arranged and 
conducted in such a manner that a nuclear 
explosion could not result (DOE 1995a). 

The impacts of the hypothetical RAD-11 
containment breach scenario are similar to but 
less than those for the hypothetical uncontained 
detonation scenario of RAD-04. For the 
RAD-11 scenario, no immediate worker deaths 
would be anticipated due to the high-explosives 
blast causing the containment breach because 
involved workers would be sheltered at the time 
of test execution. The human health impacts to 
the public and to noninvolved workers are 
dominated by the explosive aerosolization of 
plutonium, which is then released through a 
breach in the double-walled containment and 
atmospherically dispersed. In the DARHT EIS, 
DOE examined the environmental 
consequences that could occur if the outer 
vessel were breached with a l-inch hole (DOE 
1995a). Up to tens of excess LCFs based on a 
50-year committed dose would result from this 
hypothetical scenario, depending on the 
population sector assumed to be exposed due to 
extant winds. Impact analysis for this SWEIS is 
taken directly from the analysis DOE has 
already performed and received comment on 
from the public; other agencies; and state, local, 
and Tribal governments in the DARHT EIS. 
For the convenience of the public and the 
decision maker, some of that information also is 
directly reproduced in this SWEIS 
(section G.5.6.4). The methodology and all 
impacts associated with this hypothetical 
containment failure are principally contained in 
Chapter 5 and Appendixes H, I, and J of that 
EIS; additional information is contained in a 
classified appendix. 

No Action Alternative Frequency Analysis. 
The frequency of this scenario is evaluated as 
incredible (i.e., less than 10-6 per year), as was 
indicated the DARHT EIS (DOE 1995a). This 
frequency is corroborated by DOE safety 
analyses. 
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Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis. No differences in frequency across 
the SWEIS alternatives have been identified 
that would alter the designation of this scenario 
as having a frequency of less than 1 o-6 per year, 
as discussed in the DARHT EIS. The frequency 
categorization for the No Action Alternative is 
assumed to be applicable across the SWEIS 
alternatives. 

Source Term Calculations. As described in 
the DARHT EIS (DOE 1995a), analysis of this 
hypothetical accident is documented in a 
classified appendix to that EIS. While the 
resulting impacts, as well as unclassified 
calculations, assumptions, and modeling 
methods, are contained in the unclassified 
sections of the EIS, some details of such 
experiments, including some associated with 
the source terms for this accident scenario, are 
classified. 

Consequences of RAD-11 for Facility 
Workers and the Public. Impacts to involved 
workers, noninvolved workers, public 
populations and MEis, were described in the 
DARHT EIS. Under this scenario, there would 
be no impact to workers, who would be 
sheltered during the detonation and subsequent 
breach of the vessel system. 

Predominant human health impacts to 
noninvolved workers or the public would stem 
from exposure to aerosolized and dispersed 
material. Impacts to noninvolved workers at 
distances of 2,500 and 1,300 feet (750 meters 
and 400 meters) were evaluated (DOE 1995a). 
Doses to noninvolved workers were estimated 
to be 60 rem and 20 rem for a worker at 
1,300 feet and 2,500 feet (400 meters and 
750 meters), respectively; corresponding 
probabilities of excess LCFs would be 0.02 and 
0.009, respectively, for such individuals. 
LANL administratively controls access to 
explosives areas by noninvolved individuals 
and has a set of est~blished hazard radii for 
protection of personnel from fragment injury 



from explosives experiments, based on DOE 
principles. It was estimated that a noninvolved 
worker would likely be no closer than 2,500 feet 
(750 meters). The public MEl located at State 
Road 4 was calculated to receive 14 rem, with a 
resulting probability of an excess LCF of 0.007 
(DOE 1995a). 

The population exposure for the most populated 
sector (which includes White Rock and Santa 
Fe) was estimated to be between 210 and 

th th .1 560 person-rem for 50 and 95 perc~ntt e 
meteorological conditions, respectively, 
resulting in negligible excess LCFs 
(DOE 1995a). While diffusion of mat~rial 
across an entire directional sector was taken mto 
account it was assumed that all of the 

' community populations were located at or near 
to the plume center line, a conservative 
assumption that results in an overestimate of 
impacts (DOE 1995a). Impacts for bo~h 
workers and the public also can be found m 
tabular form in Table I-10 and Table I-ll in the 
DARHT EIS, which is reprinted for 
convenience in this SWEIS in section G.5.6.4. 
These tables show impacts from both the 
uncontained detonation and containment breach 
scenarios on a what-if basis. Population dose 
and impacts to other communities also were 
calculated for the inadvertent detonation 
accident, which is the bounding case, and can be 
seen in RAD-04 (section G.5.6.4). 
Table G.5.6.11-l summarizes these results. 
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G.5.6.12 RAD-12, Plutonium Release 
from a Seismically Initiated 
Event 

General Scenario Description 

The accident scenario discussed here is an 
explosively driven release of plutonium from 
building TA-16-411. This scenario is similar 
to that ofRAD-04, but would be specific to the 
TA-16-411 facility because it supports existing 
high explosives operations. The explosive 
dispersal would be initiated by the coll~pse of 
appropriate parts of this structure dunn~ an 
earthquake, during one of the short penods 
when an explosive assembly including 
plutonium would reside in this facility. In this 
scenario, the seismic collapse is postulated to 
cause high explosives to detonate and, in the 
process, aerosolize a portion of the plutonium as 
respirable particles. Although it could be 
expected from the collapse of the building that a 
portion of the material (including respirable 
particles) would be trapped by the debris a~d 
unavailable for atmospheric transport. For thts 
case it was conservatively assumed that there 
was no trapping of material relative to an 
uncontained, open-air explosives release. 

The scenario is considered marginally credible 
based on recent safety analyses, and may fall at 
or below the screening criteria cutoffs (to 
"incredible") as more detailed analysis is 
developed. New studies have demonstrated that 
the frequency of such an accident would 

TABLE G.5.6.11-1.-Summary Results for Scenario RAD-11 

INTEGRATED 
ALTERNATIVE 

ACCIDENT 
POPULATION DOSE EXCESSLCFS 

FREQUENCY 
(PERSON-REM, TEDE) 

No Action < 10-6 210 .01 

Expanded Operations < 10-6 210 01 

Reduced Operations < 10-6 210 01 

Greener < 10-6 210 01 
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decrease based on more detailed and thorough 
(yet still conservative) evaluation of the 
structural robustness of the vault of building 
TA-16-411 (the only part ofthe structure where 
these materials would reside) to withstand 
earthquakes. These studies are currently under 
review by LANL and DOE. Similarly, other 
factors of conservatism are included in the 
current assessment of probability of this 
scenano. 

No Action Alternative Frequency Analysis 

Because this accident scenario is a seismically 
initiated event, the capacity of the building to 
withstand an earthquake is a key factor in 
determining the frequency of the accident. 
TA-16-411 includes a vault structure attached 
to an older main building. Because high 
explosives and plutonium material would only 
be present within the vault structure, it is the 
capacity of the vault to withstand earthquakes, 
not that of the less-robust older part of the 
structure, that relate to the probability or 
frequency of this scenario. 

The vault and its major components in 
TA-16-411 are known to have a significantly 
greater capacity to resist damage from an 
earthquake than the older main structure. 
Highly conservative analyses based on simple 
statistical modeling of the vault structure 
showed the vault would withstand earthquakes 
in the SITE-0 1 grouping of earthquake 
magnitudes (0.04 to 0.1 g), but were consistent 
with a low probability of failure from 
earthquakes of about 0.3 g, in the SITE-03 
range. This means that we have a great deal of 
confidence that the vault will not fail for higher 
frequency earthquakes, and are therefore very 
conservative in estimating a failure of the vault 
at these stated values. 

Note that in the SITE-01 estimates of the 
HCLPF values, the building as a whole 
corresponds to 0.05 g, which lies in the range 
designated as the SITE-0 1 grouping of 
earthquake magnitudes (0.04 to 0.10 g). The 

G-212 

HCLPF value related to the structure as a whole 
is limited by the older main structure; this 
magnitude earthquake would correspond to a 
frequency of3.5 x 10-3. 

The overall accident frequency is lower than the 
estimated earthquake occurrence frequency 
because of further conditional probabilities of 
an earthquake occurring when the high 
explosives components are in the vault because 
they are not housed in the vault on a continuous 
basis. Finally, these explosives are not highly 
susceptible to detonation from low impact 
mechanical shocks, such as falling debris. 

Because the vault is the only relevant 
component of the building, the overall 
frequency based on this seismic analysis would 
be on the order of magnitude of 4 x 10-6, near 
the screening threshold for credible accidents in 
this SWEIS. 

More recently, a more thorough dynamic modal 
analysis of this structure (still based on 
conservative principles) performed under 
contract to LANL has indicated that the 
structure would have a high confidence of 
withstanding at least 0.31 g earthquakes. This 
would reduce the frequency associated with this 
accident scenario to about 1.5 x 10-6 or lower. 
More precise estimates of this frequency may be 
available by the time the Final SWEIS is 
prepared. At this frequency, the accident is 
marginally credible when conservatively 
analyzed. More realistic, but still conservative, 
assumptions could reduce this frequency to 
below 1 o-6

; however, to be conservative, this 
scenario is included in the Draft SWEIS as 
marginally credible. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives 

Because this building will be used under all 
alternatives, the frequency values would remain 
the same. 



No Action Source Term Calculations 

Some details associated with the source terms 
for this accident scenario are classified. No 
credit is taken for entrapment of the material by 
building debris, so all of the respirable particles 
are considered available for atmospheric 
transport. 

Consequences for Facility Workers 

The workers in the facility would be killed by 
the explosion or falling debris. No doses were 
evaluated because it would be highly unlikely 
that anyone would survive such an event. 

Consequences for the Public 

As noted earlier, different methodologies may 
be used to evaluate atmospheric dispersal and 
human health impacts; it is understood in this 
analysis that there is a range of uncertainty 
associated such models. Conservatism is 
included through a variety of approximations 
and assumptions. For this accident scenario, the 
equations used to define the initial plume 
dimensions and plume centerline height are 
those recommended in Plutonium Explosive 
Dispersal Modeling Using the MACCS 2 
Computer Code (Steele et al. 1997). The Julick 
System (Vogt 1997) derived for 164-foot 
(50-meter) plumes is used for determining the 
downwind expansion of the Ly and Lz terms. 
The plume meander option was not activated. 

The duration of the emergency phase was 
defined as 1 day. It was assumed that no 
emergency phase mitigative actions (evacuation 
or sheltering) were implemented to reduce 
emergency phase exposures. For doses from the 
inhalation of resuspended particles, chronic 
population exposures were to be mitigated by 
decontamination, temporary interdiction, or 
condemnation of contaminated property, if 
doses exceeded 2 rem in the first year following 
the accident. This criterion is a generalization 
of EPA guidance that recommends dose 
mitigative actions if it is projected that 
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individuals will receive 2 rem in the first year 
following the accident (EPA 1991). 

The integrated population numbers are given for 
both the public within a 50-mile (SO-kilometer) 
radius and, separately, the LANL workforce 
populations. Note that adding these numbers 
represents a conservative number. LANL 
employees who work at the site and live within 
the area are counted twice for the integrated 
population doses. 

Table G.5.6.12-1 1s a summary of 
the consequences for this scenario. 
Table G.5.6.12-2 is a summary of the overall 
risks for this scenario. The MEl locations 
calculated for this scenario are given in 
Table G.5.6.12-3. 

G.5.6.13 RAD-13, Plutonium Release 
from Flux Trap Irradiation 
Experiment 

General Scenario Description 

The Skua fast-burst reactor, housed at Kiva #3 
at Pajarito Site (TA-18-116) can be used for 
irradiation of experiments within a cavity in the 
reactor core, called a flux trap. These 
experiments would be carried out inside Kiva #3 
(LANL 1996f). The bounding experiment 
modeled here is a shock rod experiment; other 
experiments, involving less severe conditions 
and far less MAR, may also be carried out in the 
Skua flux trap. The intent of a shock rod 
experiment is to measure the stress generated in 
a sample of fissile material by the rapid heating 
caused by fissions induced by the neutron pulse. 
The accident scenario involves a shock rod 
experiment in which the maximum design pulse 
of power is delivered to the experiment, rather 
than the lower intended power. The oversized 
pulse results in a very high energy deposition in 
the shock rod, resulting in melting (but not 
vaporization) of6,000 grams ofplutonium. 
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TABLE G.5.6.12-l.-Consequences for Accident Scenario RAD-12 

LANL WORKFORCE 
EXCESS LATENT 

OFF-SITE 
EXCESS LATENT 

POPULATION DOSES 
CANCER FATALITIES 

POPULATION DOSES 
CANCER FATALITIES 

(TEDE, PERSON-REM) (TEDE, PERSON-REM) 

7,800 3.9 28,000 14 

TABLE G.5.6.12-2.-0verall Risks for Accident Scenario RAD-12 

ACCIDENT 
INTEGRATED 

EXCESS LATENT 
ALTERNATIVE FREQUENCY 

POPULATION 
CANCER 

DOSE (TEDE, 
(EVENT/YR) 

PERSON-REM) 
FATALITIES 

No Action 1.5 X 10"6 35,800 18 

Expanded Operationsa No change No change No change 

Reduced Operationsa No change No change No change 

Green~ No change No change No change 

a No change is noted with regard to the No Action Alternative. 

TABLE G.5.6.12-3.-Predicted MEl Doses for Scenario RAD-12 

MEl LOCATION DOSE 

lOOm 87 

Closest Site Boundary: 550 m 138 

Closest Residential Population: 5.2km 18 
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Note that no such experiments have been 
conducted to date at TA-18. Thus, the TA-18 
SAR analysis concerns a capability to perform 
such experiments, rather than an intention to do 
so. (Shock rod experiments have been 
performed at SNL using the SPR-IT fast-burst 
reactor, and are discussed in the SARs of both 
SPR-II and SPR-III.) 

Shock rod experiments can be carried out using 
highly enriched uranium (largely, uranium-235) 
or plutonium (largely, plutonium-239) 
(LANL 1996f). However, because the expected 
fuel failure and resultant hazards of uranium 
experiments are much lower than for plutonium 
rods, the TA-18 SAR analysis focused on the 
plutonium shock-rod experiments 
(LANL 1996f). The SWEIS accident analysis 
also concerns plutonium shock rod experiments 
for the same reasons. 

Plutonium experiments with the Skua fast-burst 
assembly are required to incorporate two levels 
of containment; but, the TA-18 SAR analysis 
assumes no containment (LANL 1996f and 
Paternoster et al. 1995). However, even if 
containment is used, the SAR calculations 
indicate that a final liquid temperature of about 
3,600°F (2,000°C) is achieved. Because the 
melting temperature of a range of stainless 
steels used as glory-hole liners is 2,552 to 
2,732°F (1,400 to 1,500°C), rupturing of the 
steel liner in the containment device would be 
expected, which would allow the molten 
plutonium to contact air. Because the ignition 
temperature of plutonium in air is about 930 to 
1,100°F (500 to 600°C) (depending on the 
surface area of the plutonium), a plutonium fire 
would occur (LANL 1996f). 

This accident scenario was analyzed in the 
TA-18 SAR. No accident sequence frequency 
was estimated or calculated in the SAR, nor was 
a frequency bin assignment made. Rather, the 
SAR stated that all of the accidents analyzed 
were incredible, implying a frequency of less 
than 1 o-6 per year. The source term was 
calculated assuming a release fraction of 0.001 
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from the melt (i.e., 6 grams of plutonium). 
Release into the environment was modeled 
based on exfiltration through the confinement 
structure and dispersal downwind. The source 
term also took into consideration the fission 
products generated during the burst of neutrons 
to the target material (LANL 1996f). 

No Action Alternative Frequency Analysis 

No shock rod experiments have been performed 
at TA-18, nor are any such experiments planned 
under any of the SWEIS alternatives. The 
TA-18 SAR analysis is more by way of 
providing SAR assessment space so that if the 
need arises, the capability to conduct shock rod 
experiments can be realized without a lengthy 
administrative delay that could otherwise be 
needed in order to amend the SAR. 
Accordingly, any frequency assignment for this 
accident scenano will necessarily be 
speculative. 

Nevertheless, some perspective on the 
likelihood of the accident scenario can be 
gained by considering what sorts of failures 
would be necessary in order for the accident to 
take place. Both the TA-18 SAR and the SAR 
for the SPR-ITI facility at SNL characterize the 
accident as probable because it can occur at the 
design power level of the fast-burst reactor used 
to conduct the experiment (LANL 1996f). 
Based on DOE Standard 3009-94 (DOE 1994d), 
this is interpreted to mean that the accident is 
credible, but very unlikely, representing a 
design basis accident. This would }'lace the 
accident scenario into the 10-6 to 10- per year 
frequency bin. 

The most likely cause of the accident would be 
a chain of human errors leading to an excessive 
power level (but still within Skua design levels) 
being used for the experiment, although it is 
feasible that an undetected design or fabrication 
error could also lead to the accident. Typical 
human error rates for tasks generally are in the 
range of 10-4 to 10-2 (Mahn et al. 1995 and 
Swain and Guttmann 1983). Considering the 
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fact that tests at TA-18 are performed under a 
testing plan and an experiment plan, these 
additional levels of administrative control 
suggest that the lower end of this range of 
human error rates is more reasonable as a basis 
for quantification. The probability of errors for 
a checker of someone else's work is expected to 
be higher than the probability of the original 
error because the checker does not normally 
completely redo the calculations when 
evaluating someone else's work. This 
represents a special case of dependence in 
human reliability analysis (Swain and Guttmann 
1983). The basic recommended error rate for a 
checker is 0.1 when using written procedures; 
for a one-of-a-kind check (nonroutine ), the 
recommended value is 0.05 because the checker 
would be expected to approach this task with a 
higher level of alertness for possible errors 
(Swain and Guttmann 1983). 

Also important for the particular accident under 
evaluation here is that the opportunities for 
recovery from the error during the pulse 
operation are extremely limited once the 
calculation checks have been completed. This is 
due to the nature of the event. That is, once the 
experiment has been set up and the operation 
initiated, the neutron pulse happens in a tiny 
fraction of a second, and there is no chance to 
recover from the error or mitigate the 
consequences of the event (apart from 
emergency response). 

Considering the above, the human error rate in 
experiment operation might be of the order of 
5 x 10-7 per experiment (0.0001 x 0.05 x 0.1), 
assuming one initial error and two failed checks. 
Even this estimate implicitly assumes that all 
errors lead to the fuel melting outcome; this is 
clearly incorrect because not all operational 
errors are catastrophic. Clearly, a plutonium 
melting accident arising from a shock rod 
experiment is not very likely. 

It is also possible that an error in maintenance or 
calibration could lead to a higher than intended 
power level being delivered to a shock rod 
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experiment. This would also require at least two 
errors (the initial error and the failure of the 
checker to detect the error). If independence 
between these errors is assumed, a typical HEP 
for test, maintenance, and calibration activities 
that leaves a component or system with an 
unrevealed fault is 1 o-3 per demand, with a 
range from 3 x 10-4 to 3 x 10-3 per demand 
(Mahn et al. 1995), with the lower end of the 
range being more reasonable, given the 
administrative controls mentioned above. 
Given the unique nature of a shock rod 
experiment for LANL, the appropriate checker 
failure rate would be 0.05. This would yield a 
value of about 1.5 x 10-5 (0.0003 x 0.05 = 

1.5 x 10-5). However, not all errors are equally 
serious or would necessarily lead to a power 
level resulting in shock rod melting (e.g., some 
errors would lead to the inability to conduct the 
pulse, with an investigation into the cause being 
very likely to identify the error and lead to its 
correction.) Again, a plutonium melting 
accident arising from a shock rod experiment is 
not very likely. 

Consistent with the sliding-scale approach in 
DOE NEPA guidance (DOE 1993b), the 
frequency of this accident is set to 1.6 x 10-5 per 
experiment for all alternatives (the sum of the 
conditional frequencies of the two contributing 
error modes). (This frequency is carried 
forward as one experiment per year.) 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

This accident is independent of the alternatives. 
The activity that could give rise to this accident 
has not yet been performed at LANL and is not 
scheduled to be performed. The accident 
models a capability to perform the activity. 
Therefore, there is no reason to assess a 
variation in frequency across the alternatives. 



Uncertainties and Sensitivities Affecting the 
Frequency of RAD-13 

The accident frequency calculation documented 
above is speculative. However, given that the 
experiment has not been performed at LANL 
and that there are no current plans to perform the 
experiment, the frequency estimate is 
considered to be representative of what might be 
expected for circumstances under which the 
experiment is conducted infrequently (once per 
year or less). 

Source Term Calculations 

The TA-18 SAR employed a respirable release 
fraction (ARF x RF) of 0.001. This assessment 
was based on assuming 6,000 grams of 
plutonium melted and that this entire amount is 
distributed for optimum dispersal 
(LANL 1996f). The SAR analysis does not 
make reference to DOE Handbook 3010-94. 
The SNL SPR-III SAR analysis predates the 
LANL analysis, and mirrors it in most respects. 
One notable difference, however, is that the 
LANL release fraction is five times lower than 
the SNL release fraction (0.001 versus 0.005). 

The source term was quantified for the SWEIS 
according to DOE Handbook 3010-94 
guidance. The MAR is 6,000 grams of 
weapons-grade plutonium in molten (liquid) 
form (LANL 1996f). The DR is assessed as 1.0 
(all 6,000 grams are molten). 

The LPF is not directly calculated or estimated 
in the TA-18 SAR. Because the SAR assessed 
no driving force associated with the accident, 
the release from the kiva was modeled as wind
driven exfiltration. Over a 2-hour period, the 
release fraction (which is dependent on wind 
speed) ranges from 0. 05 to 0.25 for wind speeds 
in the range from 1 to 10 miles per second (2.2 
to 22.3 miles per hour) (LANL 1996f). Because 
typical upslope and downslope winds at Los 
Alamos are in the range of2.5 to 3 miles (4.0 to 
4.8 kilometers) per second (LANL 1990a), 
DOE has selected an LPF of 0.1 (which is 
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between the values for 2 and 3 miles [3.2 to 
4.8 kilometers] per second). 

Selection of appropriate ARF and RF values is 
complicated by the limited description of the 
accident scenario in the LACEF SAR. The SAR 
acknowledges the possibility that rupturing the 
containment vessel could allow molten 
plutonium to slump to the assembly stand and 
adjacent areas. For airborne release of 
particulates from disturbed molten metal 
surfaces (i.e., flowing metal, actions resulting in 
continuous surface renewal), DOE Handbook 
3010-94 recommends the bounding ARF and 
RF values of 0.01 and 1.0, respectively 
(DOE 1994d). The handbook clarifies that the 
bounding value applies to situations where 
ignited, molten plutonium is disturbed by direct 
impact of high air velocities such as during free 
fall (DOE 1994d). 

The handbook also addresses a circumstance 
involving the airborne release of particulates 
formed by self-sustained oxidation (molten 
metal with oxide coat), self-induced convection. 
The handbook clarifies that this applies to self
sustained oxidation in air of metal pieces 
(DOE 1994d). The ARF and RF values for this 
circumstance are 0.0005 and 0.5, respectively. 

ARF and RF bounding values for these two sets 
of circumstances yield initial source terms as 
follows: 

Self-Sustained Oxidation 

Source Term = MARx DR x ARF x RF x 
LPF 

= 6,000 X 1 X 0.0005 X 0.5 X 0.1 

= 0.15 grams 

Disturbed Molten Metal Surfaces 

Source Term =MARx DR x ARF x RF x 
LPF 

G-217 



LANLSWEIS 

= 6 000 X 1 X 0. 01 X 1 X 0.1 
' 

= 6.0 grams 

The suspension source-term calculation was 
also performed according to DOE Handbook 
3010-94 guidance: 

Suspension Source Term =MARx DR x 
ARR!hr x 24 hrs x RF x LPF 

= 6,000 X 1 X 0.00004 X 24 hrs X 1 X 0.1 

= 0.6 grams 

The ARR and RF values are based on powder 
located inside a building with ambient 
conditions (DOE 1994d). This was considered 
to be appropriate because the melted plutonium 
released from the containment device will burn 
on contact with air and change the physical state 
of the plutonium. 

In addition to the plutonium source term from 
the melting event, a radiological release will 
occur as a result of the generation of fission 
products due to the neutron pulse. The large 
majority of fission products have very short 
half-lives (on the order of 0.21 seconds to 
3.15 minutes) and their mode of decay is 
primarily by beta and gamma emission. The 
SAR analysis assigned an average dose-rate 
conversion factor for air immersion 
(cloudshine) of 4,000 millirem-cubic meter per 
microcurie per year to those beta-gamma 
emitting radionuclides not having documented 
values. Comparison of the decay product 
quantities and dose conversion factors with the 
plutonium source term values indicated that the 
fission products provide a negligible 
contribution to the total dose from internal 
exposure pathways. Consequently, doses 
resulting from internal exposure pathways for 
fission products were not modeled. Doses 
resulting from the external exposure pathway 
(air immersion) for fission products (6.02 x 103 

curies) were estimated using the SAR
determined average dose-rate conversion factor 
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of 4 000 millirem-cubic meter per microcurie 
' per year. 

The accident does not change across the 
alternatives. The No Action Alternative source 
term applies to all of the SWEIS alternatives. 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-13 

The source term for RAD-13 is very sensitive to 
the accident progression, which has 
unfortunately not been evaluated in detail past 
the point where the plutonium melts. If the 
accident progression is relatively benign 
(involving low pressure melting of the container 
and candling of the molten liquid down the sides 
of the Skua device), then the SAR source term is 
probably conservative. If, however, a more 
energetic surface reaction occurs in the molten 
material, then the SAR estimate of the source 
term is possibly too low. 

One uncertainty in this case would be how much 
of the plutonium would actually be ejected, 
versus the amount that would cool and freeze to 
the interior surface of the container. Finely 
divided liquid plutonium metal at high 
temperature would be expected to be 
energetically pyrophoric with the air inside the 
kiva. The rate of oxidation of plutonium is 
dependent on: (1) temperature, (2) the surface 
area of the reacting metal, (3) the oxygen 
concentration, (4) the concentration of moisture 
and other vapors in the air, (5) the type and 
extent of alloying, and (6) the presence of a 
protective oxide layer on the metal surface 
(DOE 1994d). Factors 1 and 2 are maximized 
under the conditions hypothesized; indeed, the 
plutonium would initially be far above the 
ignition temperature (i.e., 2,000°F [1,093°C] at 
release versus the ignition temperature of914°F 
to 932°F [490 to 500°C]). Factor 3 is essentially 
unlimited because oxygen in the air would be 
replenished from outside the kiva. Factor 6 is 
not applicable because the plutonium is in a 
liquid form. The source term from this 



configuration could be significantly higher than 
calculated above. 

Consequences of RAD-13 for Facility 
Workers and the Public 

Consequences for facility workers and the 
public are discussed separately. The Kiva #3 
control room is located 669 feet (204 meters) 
from the kiva (LANL 1996f). The walls of the 
control room are such that 40 percent 
attenuation of gamma doses from the outside is 
accomplished (LANL 1996f). In the event of an 
accident, ventilation systems for the control 
building (TA-18-30) would be secured. Air 
exchange with the outside would be a function 
of wind loading and diffusion in and around 
wall and ceiling penetrations (LANL 1996f). 
However, the ventilation system for the control 
building is not protected by HEP A filters 
(LANL 1996f). 

No acute fatalities are predicted to result from 
the postulated accident. The mean collective 
population dose is projected to total160 person
rem (TEDE), resulting in 0.082 excess LCFs. 
The public consequences for RAD-13 are 
provided in Table G.5.6.13-1, which 
summarizes the modeling results for RAD-13. 
Mean projected doses for MEis (and their 
associated locations) and ground contamination 
levels are presented in Tables G.5.6.13-2 and 
G.5.6.13-3, respectively. 

G.5.6.14 RAD-14, Plutonium Release 
Due to Ion-Exchange 
Column Thermal Excursion 

General Scenario Description 

This accident scenario involves the release of 
plutonium through the building ventilation 
systems during a process event. In TA-55, ion 
exchange columns, inside of gloveboxes, are 
used to separate out different plutonium 
compounds. As plutonium nitrate solutions are 
introduced into these columns, an abnormal 
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increase in temperature is possible. This 
temperature rise could be due to degraded resin, 
greater reactivity of the solution with the 
column resin, or even a limited glovebox fire. 

For the accident to proceed, the column must 
rupture due to a pressure build up caused by the 
temperature rise. Aerosolized plutonium nitrate 
could then enter the glovebox and be drawn into 
the glovebox ventilation system. For any 
release of material into the building ventilation 
systems, the glovebox HEP A filter system 
would have to fail. For the material to reach the 
environment, the building HEP A filters would 
also have to fail. This scenario has a probability 
that is extremely low. The probability is low 
enough to be deemed incredible even though an 
initiating event is considered possible. 

The accident would have to start from some 
initiating event such as: (1) inadvertent 
introduction of a high temperature solution 
causing the resins to decompose; (2) inadvertent 
introduction of impurities in the feed stock, such 
as strong oxidants; and (3) inadvertent 
introduction of high concentrations of nitric 
acid. Each of these situations, could set up a 
reaction in the column that quickly heats the 
material in the column, possibly leading to an 
ion-exchange column overpressurization. 

Because such situations have occurred, LANL 
uses resins that are resistive to degradation. The 
vinyl pyridine polymers used in the ion 
exchange columns are significantly more 
resistant than resins incorporating a polymer of 
polystyrene and divinyl benzene. These resins 
have a marked improvement in stability for 
conditions of high temperature, concentrated 
nitric acid exposure and for conditions of high 
radiation. Progressive resin deterioration can be 
detected by decreased resin exchange capacity 
and the appearance of bead fragments in the 
effluent. The resins generally are replaced 
before they become seriously degraded. Even 
with these precautions, however, problems with 
resins are known to occur. 
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TABLE G.5.6.13-1.-Summary Results for Scenario RAD-13 

ALTERNATIVE 
ACCIDENT 

SOURCE TERM AND CONSEQUENCES 
FREQUENCY 

No Action 1.6 x 10-5 Bounding, 6 grams of weapons-grade plutonium initial release, 0.6 grams of 
weapons-grade plutonium in suspension release over 24 hours; integrated 

population exposure of 160 person-rem, 0.08 excess LCFs. 

Expanded Operations 1.6 x 10-5 Same as No Action Alternative. 

Reduced Operations 1.6 x 10-5 Same as No Action Alternative. 

Greener 1.6 X 10-S Same as No Action Alternative. 

TABLE G.5.6.13-2.-Predicted Mean Doses to ME/s for Scenario RAD-13 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest Public Access: Pajarito Road (30 m)a 1.2 X 102 

Operations Boundary (TA-18 SAR): (200m) 2.3 X 101 

Site Boundary (TA-18 SAR): San Ildefonso Pueblo boundary (1,000 m) 1.8 X 10° 

Special Population Distance: Mortandad Cave (2,900 m) 2.1 x 10-1 

Receptor Distance (T-18 SAR): Population center (4,400 m) 1.2 x w-1 

Special Population Distance: San Ildefonso Pueblo (14,600 m) 1.2 x 10-2 

• Approximated at 50 m. 

TABLE G.5.6.13-3.-Predicted Mean Ground Contamination Levels for Scenario RAD-13 

RADIAL DISTANCE PLUTONIUM-239 GROUND CONCENTRATION (BQ/m2) 

0.0 to 1.0 km 2.6 X 104 

1.0 to 2.0 km 3.5 X 103 

2.0to 3.0 km 1.4 X 103 

3.0to4.0 km 7.1 X 102 

4.0 to 8.0km 2.5 X 102 

8.0 to 12.0 km 9.4 X 101 

12.0 to 20.0 km 3.7 X 101 

20.0 to 30.0 km 1.5 X 101 

30.0 to 40.0 km 8.3 X 10° 

40.0 to 60.0 km 4.4 X 10° 

60.0 to 80.0 km 2.7 X 10° 

BQ/m2 
= Becquerel per square meter 
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For the accident to proceed, the pressure must 
buildup and cause a column rupture. Because 
the pressure can be relieved by either the 
pressure relief valve or through the output line 
on the column, both of these components have 
to fail. In other words, the pressure relief valve 
does not actuate and the output line on the 
column is blocked. 

At this point in the progression, an accident has 
occurred; but the material is still contained in 
the glovebox. For the material to escape the 
glovebox, the HEP A filter system would have 
to fail, allowing material into the building 
ventilation system. For this accident sequence, 
the HEP A filter is assumed to be damaged by 
the rupture of the ion-exchange column. 
Material is then transported by the ventilation 
system to the building HEP A filters. Again, for 
this material to escape the building, the multi
staged HEPA filters on the building would have 
to fail. The material would now be available for 
atmospheric transport from the south exhaust 
stack. 

This accident progression is used to estimate the 
frequency of the event. Because there are a 
number of barriers that must fail, the calculated 
accident frequency is below the screening 
criteria cutoffs for credible accidents. The 
accident has been retained, however, to 
illustrate the nature of defense-in-depth and 
how it is used to reduce the frequency and 
consequences of possible plutonium releases at 
TA-55. 

Comparison of Accident Analysis in the Pit 
Disassembly and Conversion Demonstration 
Environmental Assessment and This SWEIS 

DOE is preparing an EA (DOE 1998) to 
examine the environmental impacts of the 
proposed development and demonstration of an 
integrated pit disassembly and conversion 
process for fissile material disposition. The 
hazard analysis, used for this EA first 
considered a baseline of public impacts given 
the hypothetical case where no controls exist for 
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the operation. This evaluation determined that 
without controls the impacts to the MEl are 
below the DOE evaluation guidelines. The 
hazard analysis further quantified the expected 
consequences to the public, given that the 
building is designed to provide containment of 
hazardous material in the event of an accident. 
Given these controls, the dose to the MEl was 
reduced to 3 x 1 o-8 rem and the frequency of 
occurrence was reduced from w-3 to w-5. 

Although the consequence and frequency 
numbers in the EA are slightly higher than those 
given for this accident, i.e., in the ion-exchange 
column thermal excursion, the risks from the pit 
disassembly and conversion process are 
considered to fall within the envelop as 
established by this SWElS. Additional control 
barriers, other than those outlined in the EA, 
exist to further reduce the frequency of an 
initiating event and to reduce the frequency of 
an event with public impacts to below the 1 o-6 

screening criteria. The consequences for an 
unconfined release of plutonium are similar and, 
when taking credit for HEP A filtration, the 
doses become very low. Doses in this range 
(considering filtration) could not be 
distinguished from background doses. Overall, 
for process events, the risks from this operation 
would be dominated by the risks of a fire for the 
CMR Building. 

The characterization of risk at LANL, as 
presented by the set of accidents in this 
appendix is appropriate, given consideration of 
the EA analysis. When considering the accident 
risk associated with the pit disassembly and 
conversion process for fissile material 
disposition, the risk profile for LANL (as 
presented for each alternative) would not 
change. The SWElS risk characterization is 
more realistic because it includes other 
processes implemented through adherence to 
DOE safety programs, including the defense-in
depth policy. 
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No Action Alternative Frequency Analysis 

Table G.5.6.14-1 associates the accident 
progression, as discussed above, with either a 
frequency of occurrence or a rate of failure. The 
terms in the table are explained in subsequent 
sections. 

Initiator 

There are several types of events that could 
cause a column overpressurization or rupture. 
Unfortunately, it is difficult to quantify the 
initiating event likelihood and therefore the 
likelihood of the overall accident. A search was 
done for recorded cases of column 
overpressurizations or ruptures. This search did 
not find any cited incidents. To put a bound on 
this initiator frequency, the ORPS database, 
where such incidents are systematically 
cataloged, was used. The last 5 years of data 
was considered representative of the likely 
initiators at LANL. No ion-exchange column 
overpressurization or rupture were reported in 
the last 5 years. Given that LANL is operated 
for approximately 260 days per year, the 
frequency of occurrence is less than 1 event in 
1,300 days, or a rate of less than 8 x 10-4 per 
day. Because there are essentially 260 operating 
days per year, the annual frequency for a 
column rupture is 0.2 per year (260 operating 
days per year X 8 X 1 o-4 per day). This number, 
although very conservative, was used as the 
likelihood that precursors exist for these process 
type accidents. Precursors would include 
having contaminants in the solutions, degraded 
resins, etc. 

Human Error Probability 

Missed Procedural Step. Procedures are used 
to ensure that the setups are correct and 
materials introduced into the process meet the 
specified criteria, such as concentrations for 
solutions, etc. If one of these steps is omitted, 
then the initiating event can progress into an 
accident (e.g., overpressurization of an ion
exchange column). Generally, it takes more 
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than one step to be missed or improperly done in 
order for an accident to progress; but, in this 
case it is assumed that the omission of one step, 
such as a quality control step for measuring the 
concentration of feed material, occurs and can 
contribute to the overpressurization event 
occurring. The probability for omitting a step in 
a procedure is generally from 3 X 10-4 to 
3 x 10-3 per demand (Mahn et al. 1995). 
Therefore, the midpoint of 1. 7 X 1 o-3 per 
demand is used in this analysis. 

Missed Procedural Check. Because the setups 
and the processes are governed by procedures, 
checks are also made by operations staff to 
ensure that each step has been followed. The 
failure of an operations staff member to detect 
such an omission is 0.1 per demand (Swain and 
Guttmann 1983). 

Process Controls 

Blocked Output Line. Pressure can bleed out 
of the ion-exchange column through the output 
line. However, it has been assumed that this 
output line, under this condition, can easily 
become blocked. Therefore, the probability of 
this line failing to relieve overpressurization is 
assumed to be 1.0, a very conservative 
assumption. 

Relief Valve Failure. Based on industry 
experience, the failure rate for relief valves is 
from 1.4 x 10-5 to 3.6 x 10-5 per demand 
(NRC 1998, Table Ill 2-3). Again, the midpoint 
value of2.5 x 10-5 was selected for this analysis. 

HEPA Filter (Giovebox). The glovebox has a 
HEPA filter to contain any material that could 
become aerosolized in the glovebox. Although, 
the overpressurization and subsequent rupture 
of a column is not expected to damage the 
glovebox. This analysis conservatively 
assumes that the HEP A filter fails, and the 
probability is set to 1.0 



TABLE G.5.6.l4-1.-Accident Progression Associated with Either Occu"ence Frequency or Failure Rate 

i 
HUMAN ERROR PROBABILITY PROCESS CONTROL FAILURE FREQUENCY OF 

SCENARIO 
BUILDING 

ION-EXCHANGE 
PROCESS INITIATOR MISSED MISSED PROBABILITY 

PROBABILITY 
CONTROL 

COLUMN OVER-
EVENT AT FREQUENCY PROCEDURAL PROCEDURAL OF BLOCKED 

OF RELIEF 
FAILURES 

PRESSURIZATION 
TA-55 STEP CHECK LINE 

VALVE AND PLUTONIUM 
FAILURE RELEASE 

Ion-Exchange 0.2/yr 0.0017 0.1 1.0 2.5 x w·5 1.0 (glovebox 8.5 X 10"10/yr 
Column Rupture HEPA filter (worker hazard only) 

failure) 

Ion-Exchange 0.2/yr 0.0017 0.1 1.0 2.s x w-5 6.3 x w·7 (HEPA 5.6 X 10"16/yr 
Column Rupture failure/HVAC 
and Loss of operating) 
HEPA Filters 

Ion-Exchange 0.2/yr 0.0017 0.1 1.0 2.5 x w-5 4.5 X w-7 (HEPAs 3.8 x 10·16/yr 
Column Rupture operating!HVAC 
and Loss of fails) 
Ventilation 
System 
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Building Controls 

HEPA System. For TA-55, filtration consists 
of a three-stage HEP A filter system located on 
the outside of the facility. Any incident inside 
ofthe facility, such as an ion-exchange column 
rupture, would not damage the HEP A filters or 
the ventilation system. Therefore, for the HEP A 
filters to fail, at the same time this accident 
occurs, is an independent event. 

LANL data from 1990 to 1994 (LANL 1990b, 
LANL 1991b, LANL 1994c, LANL 1994d, and 
LANL 1995h) looked at the failure rates of 
HEP A filters. When the failure rate of a two
stage HEP A filter system was considered 
(LANL 1996k), the failure probability for a 
single HEPA stage was 5 percent. For three 
stages of filters to fail, the failure probability is 

-4 1.3 X 10 . 

·... ·.·.·. ·· ... 

• JststagelmPAjilterfailure: b.o5per 
demand · 

• 2ndsfage HEPA.jilterfailure: 0.05per 
demand .... . ... 

• 3rdstageHEPAftlterfailure: 0.05per 
demand · · · · 

· ·• Mimttoring instrUlnentationfatlure.' 
. 5x10~3 ierdemaiui . ··:····· · · · : .. ·.··· · ·. 

• Failure o£three-stage }lEPA filter syste""f 
63 x Hr per demand .•·•·· • 

However, the HEPA filters on TA-55 are 
monitored to make sure they are functioning 
properly. The difference in pressure across the 
filter banks is monitored. An alarm sounds if 
the proper pressure drops are not being 
maintained. Also, the sensor is covered by a 
preventive maintenance program and 
administrative procedures. Given these 
conditions, the probability of the sensor failing 
is 5 x 10-3 (Mahn et al. 1995). 
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HEPA System Human Error Probability. 
Given that the HEP A systems are monitored and 
action is required to make sure the HEP A filters 
are operating properly, it is always possible for 
operators to fail to respond. The Human 
Reliability Handbook identifies a basic HEP for 
these circumstances as 0.025 per demand 
(Swain and Guttmann 1983). A shift 
supervisory function would also be staffed and 
would be expected to respond if the operator 
does not. The HEP for this function is 0.1 
(Swain and Guttmann 1983). The total REP for 
HHVAC is 0.025 X 0.1, or 2.5 X 10-3 per demand. 
If this probability is coupled with the probability 
that the HEP A filters co:1ld fail, the probability 
that the building would be operating without 
Containment is 1.6 X 10-lO. 

Facility Containment. If the ventilation 
system fails (i.e., the fans fail), during the 
rupture of the ion-exchange column, the 
negative pressure is not maintained between the 
room and the glovebox and between the 
laboratory and the environment. Under these 
conditions, the building is said to go into a 
breathing mode and unfiltered air can be 
exchanged between the building and the outside 
air. However, because there is nothing keeping 
the material airborne or drawing it outdoors, 
very little material can escape . 

.·. ·.·.·. . ... 

·• .. . frriqability of1oss ofpow~r: ./.Sxj(f4 

• ··· .. Prribabiltty ofdie$~lgen~ratorfatlure~· .. 
0.03 .. . 

··.. ·.. >>· . . .· .. 

• Common mc>de bfiafactor: p.i . 
· • Probability ofventilatign syste11Zfailure ,~ 

4.5x1rr
7 

./· .·.····•·········•·•· .. · ···· 

For the building to go into a breathing mode, the 
power to the fans would have to fail and the 
back-up diesel generator would have to fail also. 
The annual rate for loss of power is 0.04 per 
year according to the Western Systems 
Coordination Council (Oswald et al. 1982). A 



typical beta factor for common mode failures is 
0.1 (Fleming et al. 1985). 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

This accident covers the generic operation of 
TA-55 for process type events. No increase or 
decrease in the level of activity associated with 
the accident frequency is anticipated for any of 
the other alternatives. 

No Action Alternative Source and 
Suspension Term Calculations 

Source Term with Operational HEP A and 
HVAC Systems. Table G.5.6.14-2 
summarizes the results of the source term 
calculations. The derivation of these numbers is 
described in the following sections. 

When the accident occurs, plutonium is either in 
the form of plutonium nitrate in solution or it 
has adhered to the column resin. When the 
column ruptures, the plutonium can be 
aerosolized either by the flashing of the solution 
or by the burning of the resin bed. Because 
these represent two different mechanisms for 
plutonium release from the ion-column rupture, 
the two source terms are tracked separately. 

Material-at-Risk. For the solution, MAR equals 
246 grams in the form of plutonium nitrate. The 
maximum concentration of the solution is 
100 grams per liter. The volume of the column 
is 2.46 liters; therefore, the MAR is 246 grams 
of weapons-grade plutonium in solution as 
plutonium nitrate. 

Accident Analysis 

·· · ···· Material-at-RiSk 

•• Materl~~~ource: . Plutonium~itrate . . .. ·.·.·.·.·.·.· .. ·.· · .. 

·~· ·.·. NfA.R. ~ ,246g 
·• ·· MatertaiSource: PlutoniumOxide 

For the column, the maximum capacity of the 
resin is 1, 000 grams of weapons-grade 
plutonium (LANL 1996k). Although the 
plutonium on the resin is not in oxide form, the 
plutonium released during the accident is 
assumed to be oxidized due to the high 
temperatures associated with the burning of the 
column resins. The oxide designation is used 
here for tracking purposes only. 

Damage Ratio. For flashing of the solution, DR 
is assumed to be 1.0. All the material in the 
solution is considered to be involved in the 
accident. 

Although the resins have remained stable under 
high temperature and exposure to radiation, 10 
percent of the resin in the column is assumed to 
burn or degrade due to the high temperatures. 
This assumption is a conservative estimate of 
the material on the column that can be released 
during the accident. 

TABLE G.5.6.l4-2.-Source Term with Operational HEPA and HVAC Systems 

MATERIAL SOURCE MAR DR ARF RF LPF SOURCElERM 

Plutonium Nitrate 246 g 1.0 0.01 0.6 8 x w-9 1.2 x w-8 g 

Plutonium Oxide 1,000 g 0.1 0.01 1.0 8 x w-9 7.2 x w-9 g 
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Airborne Release Fraction and Respirable 
Fraction. For the solution, the bounding values 
were for a flashing spray from relatively low 
energy liquids. The liquids had temperatures 
greater than the boiling point but less than 
122°F (50°C) superheat. Therefore, the values 
for the ARF and RF are 0.01 and 0.6, 
respectively (DOE 1994d). 

Airborne ftl!~q~e /fraction (Al1,E) and 
Respirable /fraction· {RF) 

. ··: . .: : ···:- :·· -::::-::::·· . -. .:· -:::::_:·:: ::· ·:.<:-.... ::.)::::>.:. .· ::::: :·· :-: .. : ::::::::::::.:.:. 

• Matenal s(Jurde: Plutomum Nitrate •·• 
---', .. ARF== 0Jl1 ... 
- RF==iJ.6. . . ... . . .. 

•· Materia/Source:' ·PlutoniumOxidi 
..... · .. . ·. .. 

- ARF=O.OJ 
~.RF=.0:9 

In theTA-55 SAR (LANL 1996k), the product 
of the ARF x RF is given as 0.009. This product 
is consistent with the highest measured ARF of 
0.0078, with an RF of 0.9, for the burning of 
contaminated polystyrene and ion-exchange 
resin (DOE 1994d). Therefore, an ARF x RF of 
0.009 was used in this analysis. 

Leak Path Factor. For this case, the material 
escapes into the ventilation system and is 
filtered through a three-stage HEP A filter. The 
filteration factor is 8 x 10-9 (LANL1996k). 

Suspension Term with Operational HEPA 
and HVAC Systems. Table G.5.6.14-3 
summarizes the results of the suspension term 
calculations. The amount of suspended material 
is based on the type of accident and resulting 
dispersal mechanisms after the accident. For 

::: ... :::-·<> ·>.::.:::-::::·::::::. :<· .. ·::.:·· .: : :.<:-:.< ::::::::.::_.·:·::·:_·;-.: <:::·: :-:- :.::·: ::: :-: :· <::::::::-: 

... Mdte1jdJ·S~rce:••·•·ftlutoni~m Nitrate 
--. EPF':.;=8·xi/r? > · .. . . . .. . . ......... . 

• Materia/Source:. !flutonium Clxide 
··.c.__;_ IJPF;,. Bxlo-q.·· 

this case, the HEP A filters and ventilation 
systems are assumed to be operational. Each of 
the terms is explained in the following sections . 

Material-at-Risk. Because very little material 
escapes to the environment, the amount of 
material assumed to remain at the site for further 
dispersal is the same as the original MAR . 

Material-izt;.Risk 
. . .. 

• Atat~rialS~ii"Ce: ~lutoniu~lvitrate 

• .MateriatSource:' Plutontufn Oxide ... ... . . . . 

<. ~ ==.··.1.· .•.• o .. · O()g.. > )•·•.•· .... . 
··.···.·.· .. ··.·.·.·.·.· · .......... . 

Damage Ratio. In both instances, the same 
fraction of material is considered available for 
further dispersal as was available for the 
original accident. All the material in solution is 
considered available. Plutonium that was not 
released from the resin bed initially is still not 
considered available; therefore, the DR is 
10 percent, or 0.1. 

Airborne Release Rate, Release Period, and 
Respirable Fraction. For the solution, the 
suspended material is assumed to come from a 
liquid on a heterogeneous surface (stainless 
steel, concrete) exposed to low air speeds up to 

TABLE G.5.6.14-3.-Suspension Term with Operational HEPA and HVAC Systems 

MATERIAL 
MAR DR ARR 

RELEASE 
RF LPF 

SUSPENSION 
SOURCE PERIOD TERM 

Plutonium 246 g 1.0 4 x w-7/hr 24 hrs 1.0 4 x w-9 1.9 x 10-11 g 
Nitrate 

Plutonium 1,000 g 0.1 4 x w-5/hr 24 hrs 1.0 4 x w-9 7.7 x w- 10 g 
Oxide 
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normal facility ventilation flow (DOE 1994d). 
These values are bounding values for the type of 
suspension that could have been considered. 
Thus, the ARR and RF selected were 4 x 10-7 

and 1.0, respectively. Although, the release 
period is assumed to be 24 hours, this is 
considered a very conservative value given the 
limited extent of the accident. 

Airbome Release Rate, R.eleas~Pdriod, lmd / 
· · · Respirable Fractioit> · 

·:.: .:: ...... < >:· :.· . ·_:/~: : :. : .. ·.>.:· 

• .Materia/Source:· Pluto~tuin ~itrate · 
---· ARR ·~ 4xHr7perhour • .. · .. 

•~· Releas.e Period '724 hours 
- RF=l.O 

• Maten~al Source: .Plutonium Oxide 
-'- .ARR =4x}o-5 perhour········· 

. ~ Rele~se Period = 24 hm.Irs 
- RF=IO 

For the plutonium released from the resin bed it 
is assumed that the material was deposited ~ut 
on material in the glovebox. The values 
selected for the ARR and RF, 4 x 10-5 and 1.0, 
were for surface contamination from 
combustible solids under ambient conditions 
(DOE 1994d). Again these values along with 
the release period of 24 hours were bounding 
given this type of accident. 

Leak Path Factor. The HEPA filters and the 
ventilation system is assumed to be operating 
after the accident for this scenario. Thus, the 
filteration efficiency for the three-stage HEPA 
filters is used in this case, and very little of the 
material can escape. 

Accident Analysis 

· ~al£~m~:. PI•WniUNl Nitrate 
·•-'-·.· LPF=.8x1o··? 
Afat~riCit.&urqe: ... PlU(onium••oride 
~<LPF==:$.xd(f9 ·• .. ··•· 

Source Term with Failed HEP A Filters and 
Operational HV AC Systems. Table 
G.5.6.14-4 summarizes the results ofthe source 
term calculations. The values are the same for 
the accident with operational HEP A and HV AC 
systems, except for LPF. Therefore, only LPF is 
discussed below. 

Leak Path Factor. For this case the HEPA 
filters are assumed to fail, but the ventilation 
system is operating. Material is drawn into the 
ventilation system and released out the south 
stack of the building. No credit is assumed 
either for settling or deposition in the ductwork 
etc.; therefore, the LPF is 1.0. ' 

Suspension Term with Failed HEP A Filters 
and Operational HVAC System. Table 
G.5.6.14-5 summarizes the results of the 
suspension term calculations. The material 
suspended is based on the type of accident and 
resulting dispersal mechanisms after the 
accident. For this case, the HEPA filters have 
failed but the fans are assumed to be 
operational. These terms are identical to the 
case where the HEP A filters have not failed 

' except for MAR and LPF. Therefore, only 
MAR and LPF are discussed below. 

Material-at-Risk. The amount of material 
remaining at the site is assumed to be the initial 
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TABLE G.5.6.l4-4.--Source Term with Failed HEPA Filters and Operational HVAC Systems 

MATERIAL SOURCE MAR DR ARF RF LPF SOURCE TERM 

Plutonium Nitrate 246 g 1.0 0.01 0.6 1.0 1.5 g 

Plutonium Oxide 1,000 g 0.1 0.01 0.9 1.0 1.0 g 

TABLE G.5.6.l4-5.--Suspension Term with Failed HEPA Filters and Operational HVAC Systems 

MATERIAL 
MAR DR ARR 

RELEASE 
RF LPF 

SUSPENSION 
SOURCE PERIOD TERM 

Plutonium 244.5 g 1.0 4 x w-7 lhr 24 hrs 1.0 1.0 0.0023 g 
Nitrate 

Plutonium 999.2 g 0.1 4 x w-5/hr 2.:1 hrs 0.9 1.0 0.096 g 
Oxide 

·-
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MAR, minus the amount that was released for 
atmospheric transport. 

. ..· .. ·.· ··:·. :.'· .· .. · ... ·<·"· 

• Material Source:.· ~luto~iumNttrai~ . 

-e• MA.R = 246g 
~· Dtspersedwf.R.·= L5g ·· 

· .····.· - BuspensionMA.ft 7244.5 g 
• Material Source: Plutonium Oxide 

-" MAR= J,OOOg 

~· .Dispe~sedMA.fl ~ O.fj]g 
Susp~nsionM;;{R '=999:Jg > i• 

Leak Path Factor. For this case, the HEPA 
filters are assumed to fail but the ventilation 
system is operating. Material is drawn into the 
ventilation system and released out the south 
stack of the building. No credit is assumed 
either for settling or deposition in the ductwork, 
etc. The LPF is taken as 1.0. 

. · LeakPath Factor 

Source Term with Failed HVAC Fans and 
Operational HEPA Filters. Table G.5.6.14-6 
summarizes the results of the source term 
calculations. The accident progression is the 
same except that, in this case, the HEP A filters 
remain in tact but the fans, drawing material 
through the ventilation systems, fail. The only 
way to get material out of the building is 
through exchange of air with the atmosphere, 
such as entering or exiting the building. Thus, 
the only term that is discussed below is LPF. 

Leak Path Factor. This LPF is for a building in 
a breathing mode, but with a strong temperature 
difference between the facility and the 
environment. This value is generally associated 
with a fire. Although a fire is not part of this 
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accident progression, the value will be used here 
as a conservative number. 

Leak Pflth Factor 

Suspension Term with Failed HV AC Fans 
and Operational HEP A Filters. 
Table G.5.6.14-7 summarizes the results ofthe 
suspension term calculations. The material 
suspended is based on the type of accident and 
resulting dispersal mechanisms after the 
accident. For this case, the HV AC fans have 
failed but the HEPA filters remain intact. These 
terms are identical to the case where the HEPA 
filters failed, except for LPF. Because so little 
material is released during the accident, MAR is 
considered the same as the source term MAR . 
Therefore, only LPF is discussed below. 

Leak Path Factor. The value will be used as a 
conservative number and is the same LPF used 
in the determination of the source term. 

LeakPath Factor 

• Material Source: Plutonium Nitrate 

•···~ LPF"'O;OJJ 
• Materia].Source.,~ Plutonium Oxide 

"7. LPF= 0;011> 

Summary of Source and Suspension Terms. 
Table G.5.6.14-8 summarizes the amount of 
material that is available for atmospheric 
transport. Each case represents a different 
failure mechanism for the building HEPA 
filtration systems. 

Consequences for Facility Workers. All 
facility operations personnel receive emergency 
preparedness training specific to the facility and 
for procedures applicable to the entire LANL. 
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TABLE G.5.6.14-6.-Source Term with Failed HVAC Fans and Operational HEPA Filters 

MATERIAL SOURCE MAR DR ARF RF LPF SOURCE1ERM 

Plutonium Nitrate 246 g 1.0 .01 0.6 0.011 0.016 

Plutonium Oxide 1,000 g 0.1 0.9 1.0 0.011 0.01 

TABLE G.5.6.14-7.-Suspension Term with FailedHVAC Fans and OperationalHEPA Filters 

MATERIAL 
MAR DR ARR 

RELEASE 
RF LPF 

SUSPENSION 
SOURCE PERIOD 1ERM 

Plutonium 246 g 1.0 4 x w-7/hr 24hrs 1.0 0.011 2.6 x w-5 

Nitrate 

Plutonium 1,000 g 0.1 4 x w-5/hr 24hrs 1.0 0.011 1.1 x w-3 

Oxide 

TABLE G.5.6.14-8.-Summary of Material Available for Atmospheric Transport 

SCENARIO MATERIAL TYPE SOURCE1ERM SUSPENSION 1ERM TOTAL 

Filtration Systems Plutonium Nitrate 1.2 x w-8 g 1.9 x w-11 g 1.2 x w-8 g 
Operating 

Plutonium Oxide 7.2 x w-9 g 7.7 x w- 10 g 8.0 x w-9 g 

Total 2.0 x w-8 g 

HEPAsFailed Plutonium Nitrate 1.5 g 0.0023 g l.Sg 

Plutonium Oxide 0.81 g 0.096 g 0.9 g 

Total 2.4 g 

HVAC Failed Plutonium Nitrate 0.016 g 2.6 x w-5 g 0.016 g 

Plutonium Oxide 0.011 g 0.0011 g 0.12 g 

Total 0.14 g 

G-230 



The Emergency Action Plan directs personnel 
to move as quickly as possible away from any 
hazardous situation and to make appropriate 
notifications to the EM&R Office as soon as 
they are safely away from the hazard. Once 
notified, the EM&R Office assumes all 
elements of emergency response and 
coordination. 

Breach of the ion-exchange column may 
include breach of adjacent vessels, breach of the 
glovebox exhaust filter, and damage to one or 
more gloves and/or loss of a window in the 
proximity of the affected column. The 
dissipation of the pressure surge through the 
glovebox line and the glovebox ventilation 
exhaust is such that no damage to the glovebox 
exhaust filter plenums would occur. If an 
operations technician is involved in glovebox 
work at the time of the postulated accident, 
severe injury is possible. The worker would be 
exposed to some glass shrapnel (protected, for 
the most part, by the shielding screen on the 
column) and to the forcibly ejected nitric acid/ 
plutonium nitrate solution (LANL 1996k). 

No fatalities have been associated with wn
exchange resin explosions in nuclear 
applications. One medical disability resulted 
from the Hanford cation exchange column 
incident. 

The airborne plutonium concentration in the 
room will be a function of the volume of gas 
generated by the column rupture, the degree of 
mixing in the glovebox, the level of damage to 
the glovebox, and the resultant volume of gas 
released to the room. Worker exposure is 
dependent on worker proximity to a potential 
glovebox breach and the residence time in the 
aerosol cloud. If glovebox confinement is 
breached, the room's continuous air monitor 
would detect the release of radioactive material 
to the room and provide both local and TA-55 
Operation Center alarm of the incident. 

Consequences for the Public. MACCS was 
used to determine the doses for the integrated 
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populations. There is only one scenario where 
the HEP A filters failed and the fans continued to 
draw material through the ventilation system. 
Therefore, the atmospheric transport was 
modeled as an elevated release for both the 
initial release and the suspension release. 
Further discussions of atmospheric modeling 
can be found in section G.2.4. 

As a point of comparison, the results of the 
MACCS runs were ratioed by the amount of 
material released in the other cases. Thus, the 
dose of each scenario can be compared 
(Table G.5.6.14-9). 

From these results, no additional excess fatal 
cancers are anticipated from this event. Any of 
these results are well within the variations of 
measuring cancer fatalities within a population 
group. 

The results of the analysis are summarized in 
Table G.5.6.14-10. No acute fatalities are 
predicted to result from the postulated accident. 
The mean collective population dose is 
projected to total 130 person-rem (TEDE), 
resulting in 0.063 excess fatal cancers. Mean 
projected doses for MEis (and their associated 
locations) and ground contamination levels are 
presented in Tables G.5.6.14-11 and 
G.5.6.14-12. Note that the MEis are given only 
for the highest consequence result, but the 
resultant doses would be lower than those 
presented. 

Deposition Profile. This result is given only for 
the scenario with the highest consequences. For 
the other cases the result is expected to be less. 

G.5.6.15 RAD-15, Plutonium Release 
from Laboratory and Wtng 
FiresatCMR 

General Scenario Description 

The accident scenario discussed in RAD-15 is 
for a general process-initiated fire at the CMR 
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TABLE G.5.6.14--9.-A Result Comparison of the M4CCS Runs 

TOTAL MATERIAL 
INTEGRATED EXCESS FATAL 

POPULATION DOSE 
RELEASED 

(PERSON-REM) 
CANCERS 

Release with Filtration System Operating 2.0 x w-8 g 1.0 x w-6 5 x Io-10 

Release with HEPA Failed 2.4 g 130 0.06 

Release with HVAC Failed 0.14 g 7.0 0.0035 

TABLE G.5.6.14--10.-Summary Results for RAD-14 

ACCIDENT 
INTEGRATED 

EXCESS 
ALTERNATIVE SCENARIO FREQUENCY 

POPULATION 
FATAL 

EXPOSURE 
(EVENT/YR) 

(PERSON-REM) 
CANCERS 

No Action Release with Operational 8.5 x w-10 1.0 X 10-6 s x w-10 

Filtration System 

Release with HEPAs Failed 5.6 x w-16 130 0.06 

Release with HVAC Failed 3.8 x w-16 7.0 0.0035 

Expanded Operations No Change No Change No Change No Change 

Reduced Operations No Change No Change No Change No Change 

Greener No Change No Change No Change No Change 

TABLE G.5.6.l4--ll.-Predicted Mean Doses to MEisfor Scenario RAD-14 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION 
OPERATIONAL DOSE FAILED DOSE FAILED 

HEPAsDOSE HEPA HVAC 

Closest Public Access: Pajarito Road (50 m) 3.4 x w-9 4.1x10-1 0.024 

Closest Residence: Royal Crest Trailer Park (900 m) 2.4 x w-9 2.9 x w-1 0.017 

Special Population Distance: Los Alamos Hospital (1,200 m) 1.6 x w-9 2.0 x w-1 0.012 

Special Population Distance: San Ildefonso Pueblo boundary 2.2 x w-10 2.7 x w-2 0.0015 
(3,900 m) 

Special Population Distance: San Ildefonso Pueblo (17,000 m) 1.4 x w-11 1.7 x w-3 1.2 X 10-6 
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TABLE G.5.6.14-12.-PredictedMean Ground 
Contamination Levels for Scenario RAD-14 

PLUTONIUM-239 

RADIAL DISTANCE 
GROUND 

CONCENTRATION 
(BQ/m2) 

0.0 to 1.0 km 2.1 X 103 

1.0 to 2.0 km 5.8 X 102 

2.0to 3.0 km 2.5 X 102 

3.0to 4.0 km 1.4 X 102 

4.0to 8.0 km 5.7 X 101 

8.0 to 12.0 km 2.1 X 101 

12.0 to 20.0 km 8.4 X 10° 

20.0 to 30.0 km 2.9 X 10° 

30.0 to 40.0 km 1.4 X 10° 

40.0 to 60.0 km 7.lx10-1 

60.0 to 80.0 km 3.8 X 10-1 

BQ/m2 = Becquerel per square meter 

Building. The fire is postulated to start in a 
laboratory that in the future may house a 
plutonium hydride-dehydride process. A 
variation of the scenario in which the fire 
develops into a wing-wide fire is also analyzed. 

The plutonium hydride-dehydride process was 
developed from a small-scale experimental 
setup located at TA-55-4. This experiment was 
used to determine the rates of reaction and other 
physical parameters that were necessary for a 
feasibility study as well as the design of the 
hydride-dehydride process. In the future, the 
process may involve up to 4.5 kilograms of 
plutonium, and so was selected for analysis. 

The fire is assumed to start from any one of a 
number of possible initiators. The fire is not put 
out either by personnel in the laboratory with 
manual fire extinguishers or by the laboratory 
automatic fire suppression systems. 
Furthermore, doors to the laboratory are left 
open allowing aerosolized plutonium to get into 
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the corridor of the wing. Finally, emergency 
doors are used by personnel to exit the CMR 
Building, creating a pathway for aerosolized 
plutonium to escape the building. 

In the future, this hydride-dehydride process 
may be located at both TA-55-4 and at the 
CMR Building. This scenario at TA-55-4 is 
not considered because the dehydride-hydride 
process itself is not considered a potential fire 
initiator due to current design features, which 
are listed in the preconceptual design report 
(LANL 1996q). Secondly, the fire history at 
TA-55-4 does not support a general fire 
scenario, given the defense-in-depth building 
features (such as fire barriers and HEP A filters), 
and the process designs (such as process 
monitoring and limited combustible material). 

No Action Alternative Frequency Analysis 

The frequencies above are derived in the 
subsequent subsections. 

NqActi()lt Alterniltive J1requency Analysis 

• · CMRScenario: .. Laborat~rylnre 
.,--- .FireFrequency s4;qx10~:1 

Plutonium Releasf! frequ~:npy = 3. 6x1 rr5 

• · CA{R Sc~nario:· . Wing~ Wide Fire 
__.._ Fire F;requency = 3.sx 1o·5 

> . ·. .· 

-c- PlutOJ1iUm~el~as~freq1.lency = 3.2xi0~5 

Fire Initiators 

No specific initiator is used for this accident 
sequence. Instead, fires are taken to occur at a 
rate of approximately one per year. This 
frequency is based on a review of the number of 
CMR incident reports found in the ORPS 
database. There were three reported fire 
incidents in the 5 years. 
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Fire Frequency 

Damage to the plutonium is possible only if fire 
suppression fails. Fire suppression includes 
actions by personnel in the laboratory as well as 
automatic fire suppression systems. Therefore, 
the frequency of a laboratory fire is the product 
of the frequency of fire incidents and the 
probability that successive fire suppression 
systems will fail. If either of these barriers 
succeed, the result is a fire that does not release 
radioactive material. 

Fire Frequency 

• Frequency of fire incidents atCMR 1 per . ·· .. 

year··.·. .... . .. \ .······•••··•.i•·················•·· ·.· .. ··.. . ·.··· • . Probabilitypfman'Ual suppressionfailure: 
OJper event .. · 

• Probability of automatic s~ppression 

failure~·0.04perevenr .. ·•················ > .• < . > •.. • FrequencyoflaboratoryjlresalCMR · · 

4 X 10"

3

per year ··········· 

Operating history for industry indicates that 
about 90 percent of fires are manually 
extinguished. The same probability for the 
manual suppression of fires is used for accident 
analysis at the CMR Building (LANL 1997a). 
Thus, the second term is given as 0.1. The third 
term is taken from the probability of failure of 
the fire suppression system at TA-55 
(SNL 1990). 

For a wing-wide fire, there must first be a 
laboratory fire, and then a failure of the 
laboratory fire barriers. The fire barriers are the 
walls and doors of the laboratory. The 
frequency of a wing-wide fire is therefore 
estimated to be 3. 5 x 1 o·5 per year. If the walls 
and doors contain the fire, no wing-wide fire 
occurs. 

The fire door is a Type 1 barrier with a failure 
rate of 0. 007 4 per demand. The walls are a Type 
3 barrier with a failure rate of 0.0012. Because 
either the door or walls could fail and therefore 
permit the fire to propagate into the wing, the 
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suppressiotifailure: 0.04per event 

• jlrobq!Jility qflaboratoryjire barrier ... · 

failul'e:·····0.0086per .. demand 
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sum of these terms, 0.0086, is the probability a 
fire barrier will fail. 

Failure of Containment and Release of 
Plutonium 

Laboratory Fire. For the laboratory fire, in 
order for a substantial quantity of material to be 
released to the environment, the material must 
have a direct exit to the environment. If the 
material escape path is through the HEP A filters 
that filter exhaust air from the laboratory, or 
through those HEP A filters that separately 
process exhaust air from the wing, the material 
will be essentially contained on the filters. The 
failure rate of HEP A filters is approximately 
1.3 x 1 o·5. Thus, the combination of a fire and 
HEP A filter failure (3 .5 X 1 o·5 per year X 

1.3 x 1 o·5) is not a reasonably foreseeable 
event. 

Other means of allowing material to escape to 
the environment include creating openings into 
the laboratory that allow material to escape. For 
the laboratory fire, this includes leaving doors 
open or allowing material to escape through 
openings in the doors. In addition, because the 
laboratories are contained within the wing, a 
second opening from the wing to the outside 
must be created, such as by leaving an 
emergency exit open. That is, the material must 
escape a laboratory into the wing, and then 
escape the wing into the outdoors. The joint 
probability of a release is illustrated as follows: 
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During a laboratory fire, it is considered quite 
probable that doors would be left open to 
accommodate personnel exiting the laboratory, 
or be opened for fire fighting equipment. Thus, 
the second term is conservatively estimated to 
be0.9. 

During a laboratory fire, personnel also may use 
wing emergency exits. The probability that 
these doors will not close is only 0.01 (LANL 
1997a). 

Wing Fire. For the wing fire, the frequency of 
releasing material is the joint frequency of a 
wing fire and the loss of confinement of material 
by the wing. This is illustrated as follows: 

Wingj(zre·••······ 

• Frequencyofplutoniitmrelease: · 
3 .. 2. x 1(f7perjfear •.·· ·.··· .. · · 

. . ... 

Accident Analysis 

During a wing-wide fire it is considered quite 
probable that the confinement for the wing will 
be lost. Thus, the second term is determined to 
be 0.9. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis. The fire frequencies at the CMR 
Building remain the same across the 
alternatives. Due to process design features, the 
introduction of the hydride-dehydride process 
does not change the fire frequency at the CMR 
Building. 

Uncertainties and Sensitivities Affecting the 
Frequency ofRAD-15 

The initiating fire frequency selected was that of 
all fires. The fact that these fires require a 
significant combustible loading to enable small 
fires to spread to the point of involving an entire 
laboratory and then a wing is not addressed. It 
is a recognized policy, enforced in practice and 
procedures, and addressed in worker training, to 
keep unnecessary combustibles out of areas 
where there is plutonium. 

No Action Alternative--Initial Source and 
Suspension Term. Table G.5.6.15-1 
summarizes the source term calculations. The 
derivation of these numbers is described in the 
following subsections. 

The source terms are derived from 
consideration of the total amount of material 
that can be involved in a fire. Although fires can 
involve lesser amounts of material, the 
risk-dominant scenarios are those that damage 

TABLE G.5.6.15-1.-Summary of the Source Term Calculations (No Action Alternative) 

SCENARIO MAR DR ARF RF LPF SOURCE TERM 

Laboratory Fire 1.0 kg 1.0 0.006 0.01 0.23 0.014 g 

Wing Fire 6.0kg 1.0 0.006 0.01 1.0 0.36 g 
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the entire laboratory or wing, with its the entire 
material inventory. 

Material-at-Risk. MAR is the administrative 
limit for material in a laboratory (i.e., 
1.0 kilogram ofplutonium-239 equivalent). For 
the wing, the administrative limit IS 

6.0 kilogram plutonium-239 equivalent. 

• ~ceiwno: Labor~toryFtre< • 
MAR=l.Okg· 

• - Scen(lrio: WtngF{re 

<_ MAR==.§Okg __ 

Damage Ratio. The fire is assumed to damage 
the entire inventory. Therefore, the DR is 
assumed to be 1.0. 

.. :.: .. :.:::.·::·.::-:::-.. :·:·::· ... :::.:: .. ::-.:::·::·::··.·.:.:::·· .. 

•- •- Scenario: Labor~tory Fiie / • -- --
.:_DR ~1.0 --

• Scenario: WtngFire 
,_..:_ DR = 1.0 

Airborne Release Fraction and Respirable 
Fraction. The ARF and RF values are taken 
from DOE Handbook 3010-94 and are based on 
material type, its form, and the nature of the 
challenge. The inventory is considered to be in 
a dispersible form. The ARF and RF values are 
selected for powder, even though not all of the 
material in the C:MR Building is in the form of a 
powder. Other material forms and release 
mechanisms could be postulated, and some 
combinations could lead to higher values of 
ARF and RF. However, there are no controls in 
place at the facility that would control the 
inventories of various forms and packaging to 
be present. Also, evaluations of the plutonium 
facility fires at the Rocky Flats Plant 
demonstrated that the major contributor to 
environmental releases during those events was 

G-236 

>-1 

the tracking of contamination out of the facility 
by the firefighters and other responders. 
Assuming the material to be in powder form 
results in the maximum amount of material 
being made available for this release 
mechanism. For a fire, the recommended ARF 
and RF values are 0.006 and 0.01, respectively 
(DOE 1994d). 

. ... . . . .· "·<<·.· .. <·.<··.·<< .·. : .:-: ... ·.·. ·.· .. · .. ·. ·.· ... 

--•.•••Aifhorne'i<~li(lse·i!1'(lctU!n-•9nt!JJ.eipirl1ble ._ 
- - ---- --- ---··-- -- Fraction - - -- -

Scenario:- Laboratory Eire 

!4RF=0.006 

Leak Path Factor. The laboratory fire does not 
establish a direct path to the environment. 
Rather, a laboratory fire that does not propagate 
to involve the wing has an LPF of 0.23. This is 
the highest LPF found from complex modeling 
studies for this facility (LANL 1998a). For the 
wing-wide fire, loss of containment for the 
building equates to an LPF of 1.0. 

-- - LeakPath .Factor ··· 
.. . .... 

• Scenario; ~aqpratory Fire. 
/_ LPF==:0.23··-···-

·• . Scenario: Wing Fire 
_. ,_..:_ LPF= LO 

No Action Alternative--Suspension Term. 
The suspension term is the amount of material 
subsequently dispersed from the location of the 
accident by wind or other disturbances. The 
amount of material available for suspension is 
highly dependent on accident response and 
clean-up activities. 

Table G.5.6.15-2 summarizes the suspension 
term results. It should be noted that if the 
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TABLE G.5.6.l5-2.-Summary of the Suspension Term Calculations (No Action Alternative) 

SCENARIO MAR DR ARR 

Laboratory Fire 1.0 kg I 0.00004 

Wing Fire 6.0kg I 0.00004 

building remains intact after a wing fire, or if 
prompt clean-up activities are implemented, this 
term will be much smaller and could be near 
zero. 

Material-at-Risk. The material remaining at the 
site is the initial source terms, minus the amount 
that was initially dispersed in respirable form. 
Because so little of the initial MAR is 
transported away from the site by the fire, the 
amount that is subject to suspension is the same 
as the initial MAR. 

Damage Ratio. For suspension, the amount of 
material damaged was considered to be the 
same as the fraction that was damaged in the 
fire. 

Damage Ratio 

• Scenario: Laboratory Fire 

- DR=l.O 
• Scenario.· Wlng Fire 

~DR =1.0 

Airborne Release Rate, Release Period, and 
Respirable Fractions. The ARR and RF 

RELEASE 
RF LPF 

SUSPENSION 
PERIOD 1ERM 

24 I 4 X 10"9 3.84 x w-9 g 

24 I I 5.76 g 

selected correspond to a bed of powder exposed 
to nominal atmospheric conditions, even though 
this material may remain indoors away from the 
wind (DOE 1994d). The release period is 
conservatively assumed to be 24 hours, but 
could be shorter depending on when clean-up is 
begun. 

·.·.. .·.· 

AirborneRelea~eRate, ReleasePeriod, and 
···••···.R~spir;able Fractions··· 

·• Scenario; La~oratoryFire····· 

- AR.R 0: 0;00004 . . . .·. ... . 

c- Rl!le~sePeriod=24 
._c.;.;.RF#J 

Leak Path Factor. For a laboratory fire, the 
ventilation and HEPA filters are considered to 
be functional. The LPF for HEPA filtration, 
4 X 1 0"9

, is therefore used for the laboratory fire. 
For a wing fire, the large damage assumed for 
this event is assumed to produce an LPF of 1.0. 

···Leak Path Factor 

• Scenario: LaboratoryFife 
- LPF'=- 4 x[o-9 

• Scenario: WingFire · 
__. LPFo:J .... 

Expanded Operations Alternative--Source 
and Suspension Term Calculations. For the 
Expanded Operations Alternative, the hydride
dehydride process could be located at either the 
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CMR Building or TA-55. As noted earlier, the 
general fire scenario is not reasonably 
foreseeable for TA-55. Therefore, the 
laboratory fire is assumed to be located in the 
CMR Building. The material for the hydride
dehydride process is considered to be in 
addition to the material already present in a 
CMR laboratory and wing. 

Table G.5.6.15-3 summarizes the results ofthe 
source term determination. Each of the terms is 
derived in the following sections. 

Material-at-Risk (Table G.5.6.15-4). The 
hydride-dehydride process is the continuous 
processing of plutonium from a solid to a 
plutonium hydride and then into a plutonium 
powder. The maximum amount of plutonium 
hydride estimated to be in the process is 
250 grams. This material is represented 
seoarately because of its pyrophoric nature. The 
re·3ainder of the material in the laboratory is the 
fe.:dstock for the hydride-dehydride process, 
4.:::5 kilograms of plutonium metal 
(LANL 1997d). Although the CMR Building 
has an administrative wing limit of 6 kilograms 
of plutonium-239 equivalent, for the Expanded 
Operations Alternative, the amount of material 
associated with the hydride-dehydride process 
has been added to the amount currently in a 
CMRwing. 

Damage Ratio (Table G.5.6.15-5). Because the 
fire is assumed to involve the entire laboratory, 
the damage ratio is 1. 0. Because the wing fire is 
assumed to damage the entire wing, the damage 
ratio for the material is again assumed to be 1.0. 

Airborne Release Fraction and Respirable 
Fraction (Table G.5.6.15-6). The ARF and RF 
values from DOE Handbook 3010-94 are 0.01 
and 1.0, respectively, for finely divided 
plutonium hydride (DOE 1994d). 

Leak Path Factor (Table G.5.6.15-7). LPF is 
taken as 0.23 for the laboratory fire and 1.0 for 
the wing fire (LANL 1998b ). 
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Expanded Operations Alternative--
Suspension Term. Table G.5.6.15-8 
summarizes the results for the suspension term. 

Material-at-Risk (Table G.5.6.15-9). The 
material available for suspension after the fire is 
considered the initial MAR, minus the 
respirable quantity transported off site. In most 
instances, except for the plutonium hydride, so 
little is considered to have be transported away 
that the initial MAR was used for the suspension 
MAR. 

Damage Ratio (Table G.5.6.15-10). Because of 
the fire scenario, all material was considered to 
be vulnerable to further dispersal. The damage 
ratio is therefore 1.0. 

Airborne Release Rate, Release Period, and 
Respirable Fraction (Table G.5.6.15-11). The 
ARF and RF values are 4 x w-5 per hour and 1.0 
(DOE 1994d). The release period is considered 
tc be 24 hours. Prompt clean-up can reduce this 
amount considerably. 

Leak Path Factor (Table G.5.6.15-12). For a 
laboratory fire, the ventilation and HEPA filters 
are considered to be functional. The LPF for 
HEP A filtration is therefore used for the 
laboratory fire. For a wing fire, the large 
damage assumed for this event corresponds to 
an LPF of 1.0. 

Uncertainties and Sensitivities affecting the 
Source Term for RAD-15. The values 
calculated above are bounding. The largest 
uncertainty in the source term is considered to 
be the assumption of an LPF of 1.0. Such a 
large LPF may be applicable when the structure 
has completely failed (i.e., collapsed) or when 
the structure is intact but the HV AC fans are 
continuing to run with failed HEP A filters. A 
running ventilation system will pull air into the 
building through opened doors. In this 
conservative analysis, it is assumed that the 
HV AC system is failed or bypassed, but the 
structure remains intact. 
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TABLE G.5.6.15-3.-Summary of the Source Term Calculations (Expanded Operations Alterative) 

SCENARIO MATERIAL TYPE MAR DR ARF RF LPF 
INITIAL 

SOURCE TERM 

Laboratory Fire Plutonium Hydride 250 g 1.0 0.01 1.0 0.23 0.575 g 

Plutonium (metal) 4.25 kg 1.0 0.0005 0.5 0.23 0.25 g 

Wing Fire Plutonium Hydride 250 g 1.0 0.01 1.0 1.0 2.5 g 

Plutonium (metal) 4.25 kg 1.0 0.0005 0.5 1.0 1.06 g 

Plutonium-239 equivalent 6.0kg 1.0 0.006 0.01 1.0 0.36 g 
powders, solutions, solids 

TABLE G.5.6.15-4.-Material-at-Risk (Expanded Operations Alternative) 

SCENARIO MATERIAL TYPE MAR 

Laboratory Fire Plutonium Hydride 250 g 

Plutonium (metal) 4.25 kg 

Wing Fire Plutonium Hydride 250 g 

Plutonium (metal) 4.25 kg 

Plutonium-239 equivalent powders, solutions, 6.0kg 
solids 

TABLE G.5.6.15-5.-Damage Ratio (Expanded Operations Alternative) 

SCENARIO MATERIAL TYPE DR 

Laboratory Fire Plutonium Hydride 1.0 

Plutonium (metal) 1.0 

Wing Fire Plutonium Hydride 1.0 

Plutonium (metal) 1.0 

Plutonium-239 equivalent powders, solutions, 1.0 
solids 
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TABLE G.5.6.l5--6.-Airborne Release and Respirable Fraction 
(Expanded Operations Alternative) 

SCENARIO MATERIAL TYPE ARF 

Laboratory Fire Plutonium Hydride 0.01 

Plutonium (metal) 0.0005 

Wing Fire Plutonium Hydride 0.01 

Plutonium (metal) 0.0005 

RF 

1.0 

0.5 

1.0 

0.5 

Plutonium-239 equivalent powders, solutions, 0.006 0.01 
solids 

TABLE G.5.6.15-7.-Leak Path Factor (Expanded Operations Alternative) 

SCENARIO MATERIAL TYPE LPF 

Laboratory Fire Plutonium Hydride 0.23 

Plutonium (metal) 0.23 

Wing Fire Plutonium Hydride 1.0 

Plutonium (metal) 1.0 

Plutonium-239 equivalent powders, solutions, 1.0 
solids 

TABLE G.5.6.l5-8.--Summary of Suspension Term Calculations 
(Expanded Operations Alternative) 

SCENARIO 
MATERIAL 

MAR DR ARR 
RELEASE 

RF LPF 
'IYPE PERIOD 

Laboratory Fire Plutonium 249g 1.0 0.00004 24 hrs 1.0 4 x w-9 

Hydride 

Plutonium (metal) 4.25 kg 1.0 0.00004 24 1.0 4 x w-9 

Wing Fire Plutonium 248g 1.0 0.00004 24 1.0 1.0 
Hydride 

Plutonium (metal) 4.25 kg 1.0 0.00004 24 1.0 1.0 

Plutonium-239 6.0 kg 1.0 0.00004 24 1.0 1.0 
equivalent 
powders, 

solutions, solids 
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SUSPENSION 
SOURCE TERM 

9.5616e-10 g 

1.632e-8 g 

0.24g 

4.1 g 

5.76 g 
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TABLE G.5.6.15--9.-Material-at-Risk (Expanded Operations Alternative) 

SCENARIO MATERIAL TYPE LPF 

Laboratory Fire Plutonium Hydride 249 g 

Plutonium (metal) 4.25 kg 

Wing Fire Plutonium Hydride 248 g 

Plutonium (metal) 4.25 kg 

Plutonium-239 equivalent powders, solutions, 6.0 g 
solids 

TABLE G.5.6.15--10.-DaltiLlge Ratio (Expanded Operations Alternative) 

SCENARIO MATERIAL TYPE DR 

Laboratory Fire Plutonium Hydride 1.0 

Plutonium (metal) 1.0 

Wing Fire Plutonium Hydride 1.0 

Plutonium (metal) 1.0 

Plutonium-239 equivalent powders, solutions, 1.0 
solids 

TABLE G.5.6.15--ll.-Airborne Release Rate, Release Period, and Respirable Fraction 
(Expanded Operations Alternative) 

SCENARIO MATERIAL TYPE ARR 
RELEASE 

RF 
PERIOD 

Laboratory Fire Plutonium Hydride 0.00004 24 hrs 1.0 

Plutonium (metal) 0.00004 24 hrs. 1.0 

Wing Fire Plutonium Hydride 0.00004 24 hrs. 1.0 

Plutonium (metal) 0.00004 24 hrs. 1.0 

Plutonium-239 equivalent powders, solutions, 
0.00004 24 hrs. 1.0 

solids 
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TABLE G.5.6.15-12.-Leak Path Factor (Expanded Operations Alternative) 

SCENARIO MATERIAL 1YPE LPF 

Laboratory Fire Plutonium Hydride 4 x w-9 

Plutonium (metal) 4 x w-9 

Wing Fire Plutonium Hydride 1.0 

Plutonium (metal) 1.0 

Plutonium-239 equivalent powders, solutions, solids 1.0 

The assumption also was made that one or a few 
doors would permit aerosolized material to 
escape. The area of the doors is small relative to 
the volume of the building, and so there will be 
a delay during which airborne material will be 
depositing within the building during its transit 
between the fire and the release points. This 
deposition is not accounted for in this analysis. 
The amount of material available for release 
also will be reduced by the foam and water used 
by fire fighting crews who are supposedly 
leaving doors open. To assume that fire fighters 
will have open doors requires the sensible 
assumption that they also will be laying down 
suppressants that reduce the initial release and 
will stop all subsequent suspension. 

No Action, Expanded Operations, Reduced 
Operations, and Greener Alternatives 
Consequences for Facility Workers 

Consequences to Workers. From one to three 
workers may be present in the glovebox 
operations. These workers could be injured or 
killed due to direct fire effects in a laboratory 
fire, or they could be exposed to plutonium 
oxide particulates by inhalation. 

In the case of a wing fire, there may be several 
dozen workers present in the wing. These 
workers could be injured or killed due to direct 
fire effects, or could be exposed to plutonium 
oxide particulates by inhalation. Workers 
elsewhere in the building could be exposed to 
plutonium inhalation and skin contamination. 
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Because of the long time (decades) for any 
effects of plutonium inhalation to appear, there 
would be no deaths from acute doses. 

Consequences to the Public. MACCS was 
used to determine the doses for the integrated 
populations. The source term was modeled as a 
30-minute elevated release. The suspension 
term was modeled as three, 8-hour, ground level 
releases. For a discussion of the MACCS code 
and modeling results, please refer to 
section G.2.4. 

The results of this analysis for a laboratory fire 
are summarized in Table G.5.6.15-13. No acute 
fatalities are predicted due to exposure to 
plutonium. If the fire remains within the 
laboratory, no excess LCFs are expected from 
this accident. 

The results of this analysis for the wing fire are 
summarized in Table G.5.6.15-14. The 
consequences and risk are greater than with the 
laboratory fire because of the greater inventory 
of material when the entire wing is considered. 
If the total wing material is held to 13 pounds 
(6.0 kilograms), the doses increase slightly 
when the hydride-dehydride process is 
introduced because of the pyrophoric nature of 
the plutonium hydride. 

The MEl doses for the Expanded Operations 
case are given in Table G.5.6.15-15. The MEl 
doses for the No Action Alternative would be 
less because the amount of material involved is 
less. 
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TABLE G.5.6.15-13.-Summary Results for CMR Laboratory Fire, RAD-15 

ACCIDENT INTEGRATED 
EXCESS LATENT 

ALTERNATIVE FREQUENCY POPULATION DOSE 
FATAL CANCERS 

(EVENT/YR) (PERSON-REM) 

No Action 3.6 x w-5 4.5 0.0023 

Expanded Operations No Changea 175 0.088 

Reduced Operations No Changea No Changea No Changea 

Greener No Changea No Changea No Changea 

a No change is expected with regard to the No Action Alternative. 

TABLE G.5.6.15-14.-Summary Results for the CMR Wing Fire, RAD-15 

ACCIDENT INTEGRATED 
EXCESS LATENT 

ALTERNATIVE FREQUENCY POPULATION DOSE 
FATAL CANCERS 

(EVENT/YR) (PERSON-REM) 

No Action 3.2 x w-5 1,700 0.85 

Expanded Operations No Changea 3,400 1.7 

Reduced Operations No Changea No Changea No Changea 

Greener No Changea No Changea No Changea 

a No change is expected with regard to the No Action Alternative. 

TABLE G.5.6.15-15.-Predicted Mean Doses to MEis for Scenario RAD-15 
(Expanded Operations Alternative) 

MAXIMUM EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION 
LABORATORY 

WING FIRE 
FIRE 

Closest Public Access (SA): Diamond Road (40 m) 0.41 9.1 X 101 

Nearest Residence (CMR SAR): Los Alamos Townsite (1,000 m) 0.48 9.2 X 10° 

Nearest Special Population Distance: Los Alamos Medical Center (1, I 00 m) 0.18 3.4 X 10° 

Other Nearest Residences (CMR SAR): Royal Crest Trailer Park (1,200 m) 0.16 3.0 X 10° 

Special Population Distance: San Ildefonso Pueblo ( 4,500 m) 0.02 3.5 x w-1 

Special Population Distance: San Ildefonso Pueblo (18,600 m) 0.001 2.6 x 10-2 

Note: Approximated as 50 m. 
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Deposition Profile. The ground contamination 
levels for the Expanded Operations Alternative 
are given in Table G.5.6.15-16. The levels for 
the No Action Alternative would decrease 
correspondingly to the amount of material 
released for the No Action Alternative. 

After publication of the Draft LANL SWEIS, 
DOE approved the CMR Basis for Interim 
Operations (BIO) (LANL 1998b) on August 31, 
1998. That document includes a detailed 
analysis of a similar wing-wide fire. The C:MR 
BIO takes a different approach to the accident, 
due to its stated need to identify the facility 
systems, processes, and controls necessary to 
prevent or mitigate the postulated accidents. 
The CMR BIO analysis results in a similar 
frequency, and MEl doses ranging from 
10.8 rem to 42.8 rem, depending on the release 
mechanisms. The CMR BIO also assumes 
95 percent meteorological conditions; whereas, 
the SWEIS uniformly assumed mean 
conditions. Given the differing assumptions in 
the scenarios, the large underlying uncertainties 
in such analyses, and the difference in 
meteorological modeling, these results 
demonstrate good agreement. Therefore, both 
analyses provide similar results to allow for the 
appropriate decision making. 

G.5.6.16 RAD-16, Plutonium Release 
Due to Aircraft Crash and 
FireatCMR 

General Scenario Description 

Accident Scenario RAD-16 involves the crash 
of an aircraft, accompanied by a fire, at the 
CMR Building, TA-3-29. 

From the analysis of the aircraft operating in the 
vicinity ofthe CMR.Building (section G.4.1.3), 
single- and multiple-engine general aviation 
aircraft and small military aircraft are capable of 
penetrating into a wing at the CMR Building. A 
fire then starts due to ignition of the planes fuel 
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load and damage to a portion of the plutonium 
inventory in a wing. Because a range of 
outcomes is possible, the damage to the 
inventory is assumed to be proportional to the 
size of the burn area created by the fuel spill. 

No Action Alternative Frequency Analysis 

The analysis for the frequency of aircraft hitting 
the CMR Building and causing a release of 
hazardous material is presented in 
section G.4.1.3. The frequency for an aircraft 
penetration and resulting fire for the CMR 
Building is 3.5 x 10-6. The aircraft that operate 
in the vicinity of LANL are predominantly 
general aviation, either single- or multiple
engine aircraft, with additional small military 
aircraft that make overflights in the area. These 
aircraft make up approximately 96 percent of 
the aircraft that have a greater than 1 o-6 chance 
per year of hitting and releasing material from 
the CMR Building. 

It should be noted that the area of the CMR 
Building was reduced from the total building 
square footage to the combined areas of Wings 
3, 5, 7, and 9. Because most of the hazardous 
materials are located in these areas, the 
reduction in area was deemed reasonable to 
account for the frequency of actually involving 
hazardous material in an aircraft crash induced 
fire. If the entire building is used for the 
calculations, the results change modestly (by 
about a factor of 2). 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

The frequency of an aircraft crash does not vary 
across the alternatives. Because no major 
changes in the location of hazardous material or 
their amounts are planned across alternatives, 
the probability of releasing these materials from 
an aircraft crash does not change. 
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TABLE G.5.6.l5-l6.-Ground Contamination Levels (Expanded Operations Alternative) 

PLUTONIUM-239 GROUND CONCENTRATION (BQ/m2) 
RADIAL DISTANCE 

LABORATORY FIRE WING FIRE 

0.0 to 1.0 km 2.0 X 103 4.0 X 104 

l.Oto2.0 km 3.8 X 102 7.5 X 103 

2.0to 3.0 km 1.9 X 102 3.7 X 103 

3.0to4.0 km 1.2 X 102 2.2 X 103 

4.0to 8.0 km 4.7 X 101 9.2 X 102 

8.0 to 12.0 km L9x 101 3.7 X 102 

12.0 to 20.0 km 7.5 1.5 X 102 

20.0 to 30.0 km 3.0 5.8 X 101 

30.0 to 40.0 km 1.7 3.3 X 101 

40.0 to 60.0 km 8.2 x 10-1 1.6 X 101 

60.0 to 80.0 km 4.3 x 10·1 8.5 X 10° 

BQ/m2 = Becquerel per square meter 
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Uncertainties and Sensitivities Affecting the 
Frequency ofRAD-16 

There is a large number of data required in order 
to perform the DOE Standard 3014-96 
calculations. In addition, the standard itself 
requires the use of numerous equations that are 
recognized to be approximations. 

No Action Alternative Source and 
Suspension Term Calculations 

Source Term. The source term is derived from 
consideration of the amount of material that can 
be involved in a fire and the subsequent amount 
that, through the dynamics of the accident and a 
fire, can be made available for atmospheric 
transport. Because there are several types of 
aircraft that contribute to the frequency term for 
an aircraft crash event, the source terms for the 
three most likely aircraft to impact the CMR 
Building, are listed in Table G.5.6.16-1. 

Determination of the source term follows the 
standard format, as illustrated in Table 
G.5.6.16-1. The source term summary 
presented in this table is explained in 
subsequent sections. 

The source terms are calculated by multiplying 
together each of the factors in the standard 
equation. These results represent the magnitude 
of the releases possible from different 
categories of aircraft that operate in the vicinity 
ofLANL. 

Material-at-Risk. Each wing in the CMR 
Building is limited to a maximum of 

6.0 kilograms of equivalent plutonium-239 
(LANL 1997a). The aircraft are assumed to 
penetrate only one wing. This scenario is based 
on the ability of aircraft to penetrate structures. 
This is assessed by determining whether or not 
dense components (such as an engine shaft, etc.) 
can penetrate the building. The fuel is 
conservatively assumed to enter the building 
through these penetrations. Thus, this scenario 
is not likely to involve more material than is in 
one wing of the CMR Building. MAR, 
regardless ofthe aircraft category, is considered 
to be the maximum inventory in a wing. 

Ai[graft(fat~gory: 
· ;; ·. · Stngl~-E/'l.gine . . . ..... . 

=:; MAlt= {J.OkgPu~239{eiJlljvaleni) 
· •. Multiple~JirJ~~e. • ·•• ·• ·.·.. · • ... / ·... . . ....... . 
< ..._. MAJf;. q. 0 lcgf!u-239 (equivgfent} · 

• Small¥ilitarr .. 
•··•---: .••••• P.fA.IJ .. ~ 6.0/(g~u-2}9.(eiJ#fvalept) 

Damage Ratio. DR will be determined by 
assessing how much of the inventory could be 
affected by the fire. To do this, a fire is assumed 
to start from a fuel spill that spreads across a 
portion of the CMR Building, and subsequently 
involves the inventory of plutonium in this 
portion. The Rocky Flats Risk Assessment 
Guide (RFETS 1994) was used to determine the 
bum area for the amount of fuel spilled. In this 
case, the entire fuel load of the appropriate 
aircraft is assumed to burn. Because the 
inventories are being used m vanous 

TABLE G.5.6.l6-l.-Source Term for Aircraft Crash 

AffiCRAFT 
MAR8 DR ARF RF LPF 

SOURCE 
CATEGORY TEIOfl 

Single-Engine 6.0 kg Pu-239 .021 0.006 0.01 1.0 0.008 g Pu-239 

Multiple-Engine 6.0 kg Pu-239 .068 0.006 0.01 1.0 0.024 g Pu-239 

Small Military 6.0 kg Pu-239 .298 0.006 O.Ql 1.0 0.11 g Pu-239 

a Pu-239 refers to equivalent plutonium-239. 
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gloveboxes and laboratories throughout a wing, 
the inventory is also assumed to be evenly 
distributed throughout the CMR wing. Thus, 
the damage ratio for a given aircraft category 
was determined to be the ratio of the bum area 
to the total square footage of one wing in the 
CMR Building. 

The characteristics of these aircraft categories, 
as identified in the supporting documentation 
for DOE Standard 3014-96, were reviewed and 
the bounding fuel load was selected. The 
aircraft selected for these categories are: (1) the 
Piper Turbo line, with a fuel load of 128 gallons 
(486 liters) for the single-engine piston aircraft; 
(2) the Cessna Titan line, with a fuel load of 
413 gallons (1,564 liters) for the multiple
engine piston aircraft; and (3) the F-16C, with a 
fuel load of 1,801 gallons (6,819 liters) for the 
small military aircraft (LLNL 1996). (The 
F-16C is typical oflocal military operations out 
of Kirtland Air Force Base in Albuquerque, 
New Mexico.) 

According to the Rocky Flats Risk Assessment 
Guide (RFETS 1994), the estimate for bum area 
is a 250-square-foot (23-square-meter) bum 
area per 50 gallons (189liters) of fuel. 

The area of a wing, AWING, at the CMR 
Building is approximately 30,250 square feet 
(275 feet by 110 feet). The bum areas identified 
below represent the following percentages of 
the total square footage for a wing at the CMR 
Building and therefore represent an equivalent 
DR for the plutonium inventory in a wing. 

Accident Analysis 

" Smalllfifitary · .. 
-·. FLoA/) .d2,802gal. 

ABOM .=.9,.005tF . 

ABU)W ""·.Burn al'ea i~ squarkfeet •···· · •.. • 
· Fwi\l) "' Air~J'8ftfue1l(Ja~ in gallons · 

Airborne Release Fraction and Respirable 
Fraction. The DOE Handbook on airborne 
release fractions and respirable fractions, DOE 
Handbook 3010-94, presents values for ARF 
and RF based on the type of material, its form, 
and the nature of the event (e.g., fire, 
explosions, etc.). The ARF and RF values are 
selected for plutonium in powder form. These 
values represent the highest numbers for ARF 
and RF of the material in the CMR Building 
even though not all of the material in the CMR 
Building is in the form of a powder. For a fire, 
the recommended ARF and RF values are 0.006 
and 0.01 (DOE 1994d). 
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•··· A;irborneRelease Fraqio,. and lJesftiralJle· · ... ·. · ·Fraction···· ·· · · ··· · · 
·.<<·· .. :·::·.·.· 

Atrctaft C:£1tegory: · .···.·· 

· • Stngl~JE1tgtne · ..... · • ..... ~"!Cfll Jy(l1itary .· .. 
····- i ARF =; 0.006 . ARE= O}JQ6 ·.····• 
~ R.F =·o.ol•··· .. · RF- = o.oY<· 

• },ful#pl~7Eng]ne / . . .... 

AR.Fo==0.006 .•... 

·······•·•••.Rf!=O.Ol 

Leak Path Factor. Due to the nature of an 
aircraft crash into a building and subsequent 
fire, no credit is taken for confinement of the 
material by either the structure or potential 
accident debris. The material that is in a 
resnirable form can then be transported through 
th atmosphere. LPF is therefore assumed to be 
1. 

. . . 

:: trcrajt Category} ••· • 

• Single-Engine 
~ LRF=;l.O 

• · MultipJe;.Jj;ngtne ·· · 
,--' LPF = LO ..... . 

. . .. 

• $maf!Milit(lry . 
~ i1PF#1.o····. 

Suspension Term. The suspension term is 
derived from consideration of the amount of 
material that can be further dispersed from the 
site of the accident by the wind or other 
disturbances. The amount of material available 
for suspension is highly dependent on accident 

response and clean-up activities. However, due 
to the nature of an aircraft accident, it is 
assumed that the material at the site can be 
released into the atmosphere for the next 
24 hours. 

Determination of the suspension term follows 
the standard format, as illustrated in 
Table G.5.6.16-2. The summary of the 
suspension term, as presented in this table, is 
explained in subsequent sections. 

The suspension terms are calculated by 
multiplying each of the factors in the standard 
equation together. These results represent the 
magnitude of the suspension releases possible 
from different categories of airplanes that 
operate in the vicinity ofLANL. 

Material-at-Risk. Because so little of the 
material is released due to the fire, most of the 
material remains at the site. Therefore, 
6.0 kilograms equivalent plutonium-239 is 
considered the MAR for suspension from the 
release point. 

·Material-4t.,.Risk·.·. . ... . ..... . .. 

Aircraft Category: 
• Single-Engine. 

_:_ ·•lfiAR = 6. o icg Pu;;.i39 (eqiltvclientJ 
• A{ulttple._Engine ·.· . 
· ................. MAR= 6.0kg Pu"239 (equivalent) 

• $mall~b1ita1J' 

MAR ~ ~.OkgPu .. 239(equtvahmt) 

TABLE G.5.6.l6-2.-Suspension Term Calculations (No Action Alternative) 

AIRCRAFT 
MAR8 DR ARR 

RELEASE 
RF LPF 

SUSPENSION 
CATEGORY PERIOD TE:RMll 

Single-Engine 6.0 kg Pu-239 0.021 4 X 10"6/hr 24 hrs 1.0 1.0 0.008 g Pu-239 

Multiple-Engine 6.0 kg Pu-239 0.068 4 X 10"6/hr 24 hrs 1.0 1.0 0.024 g Pu-239 

Small Military 6.0 kg Pu-239 0.298 4x10"6/hr 24 hrs 1.0 1.0 O.ll g Pu-239 

a Pu-239 refers to equivalent plutonium-239. 
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Damage Ratio. The DR is the same as the 
source term release. Material that was not 
damaged by the initial event is not considered 
available for suspension releases. 

.· •Atrcraf! C.gtego~: 
• .. Single~ Engine · 
~DRh0.021 

. . Multipl~-E(gtne 
·.· DR=0.06Q 

Airborne Release Rate, Release Period, and 
Respirable Fractions. For the fire release the 

' appropriate ARR and RF values are 4.0 x 10-6 
per hour and 1.0, respectively, because it is 
assumed that the source powder would be 
buried under some structural debris 
(DOE 1994d). The suspension is assumed to 
occur for 24 hours after the initial accident. 

Airborne Release Rate, Release Period,. and 
·.· Respirable Fraction . · · .. ·· 

Aircraft Category: 

• Singlec.eEngine .· ·. 
- ·AR.R. ·"".4 X J 0"6 perhour 
- ReleasePertod =24hours 
~ RF=J.O 

• Multiple-Engine 

- 4RR =·4 x 1q~6p~rhour 
- Release Period= 24hours 

-----: .. RF=LO 
• Small Military 

- AKR = 4 x 10"6 per hour 
- Release Period = 24hours 
,_ RFo=Lo 

Leak Path Factor. Because the material is 
exposed to ambient conditions, LPF was 
considered to be 1.0. ARR accounts for any 
protection of the material by the debris at the 
site. 

Accident Analysis 

L~akPtJthFaCior · .. ·· 

• •Aircraft .. Category:······ 
• Single .. Engine 

,-- LPF= J.{) 

• Multjple-Engine 
....... LPF~LO 

Uncertainties and Sensitivities Affecting the 
Source Term for RAD-16 

The suspension source term calculation extends 
for 24 hours. This is very conservative in that it 
is likely that fire fighting and HAZMAT 
response to the crash scene would be 
accompanied by extensive use of water and 
foam-based suppression systems. This 
application of suppressants would likely 
continue for some time to preclude flareup of 
the fire once it is extinguished, as well as 
precisely to limit further spread of plutonium 
contamination. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Source and 
Suspension Term Analysis 

The source and suspension terms do not vary 
across the alternatives. Because no major 
changes in the location of hazardous material or 
their amounts are planned across alternatives, 
the source and suspension terms do not change. 
The amount of material that could be involved 
in the accident varies and has been 
conservatively estimated based on the wing 
limits for the facility. These wing limits do not 
change across alternatives. 

Consequences for Facility Workers 

An aircraft crash is capable of killing or injuring 
a large fraction of the worker population in the 
impacted wing due to generation of missiles, 
structural damage, fire, etc. Workers in the 
CMR Building who are not directly affected by 

G-249 



LANLSWEIS 

the crash and explosion or fire may be exposed 
to radiation as a result of plutonium inhalation. 

Consequences for the Public 

To determine the consequences, or dose, to the 
public, an average value was used, based on 
frequency weighting the source and suspension 
terms for each aircraft category. The total 
source term used for dose and excess LCF 
calculations is 0.69 equivalent plutonium-239 
(Table G.5.6.16-3). The total suspension term 
is 0.21 PE-Ci (Table G.5.6.16-4). 

MACCS was used to determine the doses for the 
integrated populations. The source term was 
modeled as a 30-minute elevated release. The 
suspension term was modeled as three, 8-hour, 
ground level releases. For a discussion of the 
MACCS code and modeling results, please refer 
to section G.2.4. 

The results for this accident are summarized in 
Table G.5.6.16-5. The accident may result in 
fatalities to occupant(s) of the aircraft and to 
people on the ground. However, no acute 
fatalities from the release of plutonium are 
predicted to result from the postulated accident. 
The mean collective population dose is 
projected to total 56 person-rem (TEDE), 
resulting in 0.03 excess LCFs. Mean projected 
doses for MEis (and their associated locations) 
and ground contamination levels are presented 
m Tables G.5.6.16-6 and G.5.6.16-7, 
respectively. 

G.5.7 Facility Hazard Accidents 

G.5.7.1 WORK-OJ, Inadvertent 
High Explosives Detonation 

General Description of High Explosives 
Operations 

High explosives (HE) processing facilities are 
located atLANL TA-8, TA-9, TA-11, TA-16, 
TA-28, and TA-37. HE processing activities 
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include storage, synthesis, formulation, 
pressing, machining, assembly, quality 
assurance processes, shipping and receiving of 
HE and HE devices, and disposal. Los Alamos 
HE facilities were designed in accordance with 
U.S. Department of Defense (DoD) 
Ammunition and Explosives Safety Standards, 
DoD 6055.9 (now referenced in the DOE 
Explosives Safety Manual [DOE 1994g]). 
Processing equipment has been continually 
upgraded and modernized. 

HE processing facilities are generally separated 
from other operations and are all within 
restricted areas that require DOE badges for 
access through security check stations. Access 
to all buildings is further controlled by locks on 
building entrances that require specially 
controlled keys. Additionally, all HE areas are 
patrolled by protective force guards. 

Operational controls and the associated level of 
protection are based on the explosive hazard 
class. There are four hazard classes. Hazard 
Class I processes involve activities that are 
considered to have a high accident potential and 
are designed to be conducted remotely so that an 
accidental detonation vents the high pressure 
and fragments via a frangible wall away from 
inhabited areas. Examples of Class I activities 
include screening, blending, pressing, dry 
machining, and new explosives development. 
Hazard Class II activities involve a moderate 
accident potential; examples include weighing, 
some wet machining, assembly and 
disassembly, and environmental testing. 
Hazard Class III activities are designated as 
having a low accident potential and include 
storage activities and operations incidental to 
storage. Hazard Class IV consists of activities 
involving insensitive HE. This explosive type is 
so insensitive that a negligible probability exists 
for accidental initiation or transition from 
burning to detonation. Selected activities using 
insensitive HE, such as machining and pressing, 
are conservatively designated as Class I. 
Explosives and personnel limits and controls are 
used to minimize the quantity of explosives and 



Accident Analysis 

TABLE G.5.6.16-3.-Frequency Weighted Source Term Calculation for Fire Source Term 

FRACTIONAL INITIAL SOURCE WEIGHTED INITIAL 

AIRCRAFT TYPE 
CONTRIBUTION TO TERM(GRAMS SOURCE TERM 
PERFORATION/FIRE EQUIVALENT GRAMS EQUIVALENT 

FREQUENCY PLUTONIUM-239) PLUTONIUM-239 

Single-Engine Piston 0.77 0.008 0.0616 

Multiple-Engine Piston 0.16 0.024 0.0038 

Small Military 0.031 0.11 0.0034 

TOTAL 0.961 0.69 

TABLE G.5.6.16-4.-Frequency Weighted Source Term Calculation/or Fire Suspension Term 

FRACTIONAL INITIAL SOURCE WEIGHTED INITIAL 

AIRCRAFT TYPE 
CONTRIBUTION TO TERM(GRAMS SOURCE TERM 
PERFORATION/FIRE EQUIVALENT GRAMS EQUIVALENT 

FREQUENCY PLUTONIUM-Ci) PLUTONIUM-239 

Single-Engine Piston 0.77 0.012 0.00924 

Multiple-Engine Piston 0.16 0.039 0.00624 

Small Military 0.031 0.17 0.00527 

TOTAL 0.961 0.21 

TABLE G.5.6.16-5.-Summary Results for Scenario RAD-16 

ACCIDENT 
INTEGRATED 

ALTERNATIVE FREQUENCY 
POPULATION EXCESS FATAL 

EXPOSURE CANCERS 
(EVENT/YR) 

(PERSON-REM) 

No Action 3.5 X 10-6 56 0.03 

Expanded Operations 3.5 X 10-6 No Change No Change 

Reduced Operations 3.5 X 10-6 No Change No Change 

Greener 3.5 X 10-6 No Change No Change 

Note: No change is expected with regard to the No Action Alternative. 
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TABLE G.5.6.16--6.-Predicted Mean Doses to MEis for Scenario RAD-16 

MAXIMALLY EXPOSED INDIVIDUAL (MEl) DOSE (REM, TEDE) 

MEl LOCATION DOSE 

Closest Public Access (SA): Diamond Road ( 40 m) 3.0 

Nearest Residence (CMR SAR): Los Alamos Townsite (1,000 m) 3.4 X 10-2 

Nearest Special Population Distance: Los Alamos Medical Center (1,100 m) 2.8 X 10-2 

Other Nearest Residences (CMR SAR): Royal Crest Trailer Park (1,200 m) 2.4 X 10-2 

Special Population Distance: San Ildefonso Pueblo (4,500 m) 4.1 X 10-J 

Special Population Distance: San Ildefonso Pueblo (18,600 m) 8.4 X 10-4 

TABLE G.5.6.16-7.-Predicted Mean Ground Contamination Levels 

RADIAL DISTANCE 
PLUTONIUM-239 GROUND CONCENTRATION 

(BQ/ml) 

0.0 to 1.0 km 5.0 X 102 

1.0 to 2.0 km 5.8 X 101 

2.0to 3.0 km 2.6 X 101 

3.0to 4.0 km 1.9 X 101 

4.0to 8.0km 1.5 X 101 

8.0 to 12.0 km 1.1 X 101 

12.0 to 20.0 km 6.1 X 10° 

20.0 to 30.0 km 2.6 X 10° 

30.0 to 40.0 km 1.3 X 10° 

40.0 to 60.0 km 7.3 X 10-1 

60.0 to 80.0 km 4.1x10-1 

BQ!m2 = Becquerel per square meter 
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the number of personnel to carry out an 
operation in a safe and efficient manner. 
Personnel may not work alone performing 
explosives activities that have a high risk of 
serious InJury. Additionally, quantity
separation distance criteria are used to minimize 
collateral damage in the event of an accident. 

General Scenario Description 

Accident scenario WORK-01 involves the 
inadvertent detonation of HE material. 
Potential accidents involving hazardous or 
radioactive material are not considered, as their 
impacts are bounded by the chemical and 
radiological specific accidents, which have been 
already analyzed. Based on the foregoing 
operations/controls discussion, it is very 
unlikely that an accident would impact workers 
other than those directly involved in the 
explosives activity, and it would be extremely 
unlikely that any credible postulated event 
would involve the public. The number of 
individuals that may be injured or fatally 
harmed for a postulated event will vary 
depending on the quantity of explosives 
involved and the number of workers present. As 
discussed above, operational controls limit both 
parameters. Laboratory testing of small 
samples may involve only one worker, while 
assembly operations (e.g., TA-16-411) may 
vary from three to ten workers. Blast effects to 
individuals are summarized in Table G.5.7.1-1 
and are taken from the tri-service manual on 
Structures to Resist the Effects of Accidental 
Explosions (U.S. Army et al. 1990). Generally, 
human tolerance to the blast output of an 
explosion is relatively high, with specific 
impacts dependent on the orientation of the 
individual to the blast front and the shape ofthe 
pressure front (fast or slow rise, stepped 
loading). The lungs are considered the critical 
target organ in blast pressure mJunes. 
Considering the high level of human tolerance 
to blasts and fragment operational/design 
controls, it is more likely that a postulated 
explosive accident will result in worker injuries 
rather than fatalities. 

Accident Analysis 

No Action Alternative Frequency Analysis 

Walkdowns of selected HE processing facilities 
and discussions with knowledgeable facility 
personnel did not identify the occurrence of any 
explosive blast accidents at LANL resulting in 
injuries or fatalities. Additionally, a search of 
5 years of LANL occurrence report data (1990 
through 1994 Type F Reports) did not identify 
any explosive blast accidents. Site-specific 
experience at Pantex results in an explosive 
accident frequency of 1 o-2 per year 
(DOE 1996a). Based on this DOE system 
experience and scaling for the level of worker 
activities (2,000 weapons operations annuall~ at 
Pantex), an accident frequency range of 1 o- to 
10-2 is estimated for the LANL No Action 
Alternative. 

Expanded Operations Alternative 
Frequency Analysis 

The level ofHE operations activity compared to 
the No Action Alternative is projected to 
increase: (1) by 40 to 100 percent for 
fabrication activities, depending on the specific 
program supported; (2) by 50 percent for HE 

TABLE G.5. 7.1-l.-Blast Effects to Humans 
Due to Fast-Rising Air Blasts 

(3 to 5 Minutes Duration) 

CRITICAL ORGAN 
MAXIMUM 
EFFECTIVE 

OR EVENT 
PRESSURE (PSI) 

Eardrum Rupture: 
Threshold 5 
50 percent 15 

Lung Damage: 
Threshold 30 to 40 
50 percent 80 and above 

Lethality: 
Threshold 100 to 120 
50 percent 130 to 180 
Near 100 percent 200 to 250 

Note: Maximum effective pressure is the highest of 
incident pressure, incident pressure plus dynamic 
pressure, or reflected pressure. 

G-253 



LANLSWEIS 

waste treatment, QA efforts, and receivmg, 
transportation, and storage; (3) by 40 percent for 
facility support functions; ( 4) by 25 percent for 
safety and mechanical testing; and (5) by 
undefined increases in the remaining capability 
areas (LANL 1996b ). As a first order estimate, 
it is assumed that the overall increase in the 
level of HE operations corresponds to the 
projected increase in HE receivmg, 
transportation, and storage activities. This is 
based on the observation that receiving, 
transportation, and storage operations would be 
expected to reflect the site-wide level of 
actiVIties in support of HE operations. 
Consequently, HE handling and processing 
activities are projected to increase by 50 percent 
over the No Action Alternative level of effort. 
This level of change in operations is within the 
range of past operational activity levels. 
Consequently, it is concluded that past 
operational experience and the projected 
accident frequency for the No Action 
Alternative would be applicable. 

Reduced Operations Alternative Frequency 
Analysis 

The level of HE operations activity is projected 
to be decreased: (1) to 80 percent of the 
No Action Alternative level of effort for the 
safety/mechanical testing and quality assurance 
efforts; (2) to 75 percent of the No Action 
Alternative level of effort for test device 
assembly, stockpile surveillance, and above 
ground testing; (3) to 60 percent of the No 
Action Alternative level of effort for HE 
synthesis and production, HE and plastics 
development and characterization, HE 
receiving, transportation and storage, and 
facility support; ( 4) to 40 percent of the No 
Action Alternative level of effort for HE waste 
treatment; and (5) to a much reduced level of 
effort for fabrication in support of 
refurbishment and weapons research and 
development (LANL 1996b). As a first order 
estimate, it is assumed that the overall decrease 
in the level of HE operations corresponds to the 
projected decrease m HE receivmg, 
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transportation, and storage activities. This is 
based on the observation that receiving, 
transportation, and storage operations would be 
expected to reflect the site-wide level of 
activities in support of HE operations. 
Consequently, HE handling and processing 
activities are projected to decrease to 60 percent 
of the No Action Alternative level of effort. 
This level of variation is within the range of past 
operational activity levels. Consequently, it is 
concluded that past operational experience 
would be applicable and that the projected 
accident frequency would be at the low end of 
the range for the No Action Alternative. 

Greener Alternative Frequency Analysis 

The level of HE operations activity for each of 
the capability categories is projected to be 
comparable to the Reduced Operations 
Alternative (LANL 1996b). Consequently, as 
with the Reduced Operations Alternative, HE 
handling and processing activities are projected 
to decrease to 60 percent of the No Action 
Alternative level of effort, with a projected 
accident frequency at the low end of the range 
for the No Action Alternative. 

Source Term Calculations 

The postulated accident does not release 
hazardous or radiological material to the 
environment. Potential HE incidents involving 
either hazardous or radiological materials are 
bounded by accident scenarios CHEM-01 
through CHEM-06 and RAD-0 1 through 
RAD-16. 

Uncertainties and Sensitivities Affecting the 
Source Term for WORK-01 

The potential for blast impacts beyond 
laboratory and operations personnel are 
extremely low, based on both LANL and DOE 
system-wide experience and controls. 



Consequences ofWORK-01 for Facility 
Workers and the Public 

This accident is limited to facility workers. 
Access controls and operational boundaries 
preclude any significant impacts to members of 
the public. Table G.5.7.1-2 summarizes the 
analysis results for WORK -01. 

G.5.7.2 RV0~-02,Biohazard 

Contamination of a Single 
RVorker 

General Scenario Description 

There are three scenarios in which a LANL 
worker could be exposed to a biohazard: 
(1) accidental exposure to a passive or active 
bacterium, fungus, virus, etc, being used in the 
HRL (TA-43) for research purposes; (2) contact 
with fecal material or other infected avian or 
mammalian bodily fluids during field research 
or monitoring and surveillance activities; or 
(3) exposure of health workers to infectious 
agents carried by workers visiting the clinic. Of 
these three potential exposures, the one with the 
highest probability is the accidental exposure 
during research and development activities 
involving biohazards in HRL. 

The accident scenario WORK-02 involves the 
inadvertent biohazard contamination of a single 
worker during activities at TA-43-1 (HRL). 
Biohazards are present or will be present at 
TA-43 in passive or active states in some 
research and development activities. 

Accident Analysis 

Biohazards may include facultative pathogens 
or obligate pathogens such as Clostridium, 
Pseudomonas, E. coli, Saccharomyces, Bacillus, 
and (in the Expanded Operations Alternative) 
Hepatitis B. 

Activities involving biohazards are conducted, 
monitored, and regulated by the LANL 
Institutional Biosafety Committee using 
guidelines from the National Institutes of Health 
(NIH) and the Centers for Disease Control and 
Prevention (CDC). This work is done according 
to Biohazard Level 2 controls; all waste 
materials from culture operations are treated to 
kill the infectious agents prior to disposal, using 
autoclave heating or viricides/bactericides. 
Biohazard Level 2 equipment and engineering 
controls include limited access to work areas, 
protective laboratory coats and gloves, and 
safety cabinets or isolation enclosures for any 
operations that have a high potential for creating 
aerosols containing microorganisms 
(LANL 1996b). 

Due to the proximity ofHRL to the Los Alamos 
County Medical Center, stringent 
administrative controls are used to control 
organisms and potentially contaminated 
biohazardous waste and research materials. 
Specific bacteria, such as spore formers, which 
can live in encysted state for periods of time 
without nourishment or water or air, can only be 
used after LANL senior management review, 
and special protocols are required. Work with 
live viral agents is prohibited except for 
engineered viral agents used as vectors for 
transferring genetic material which present 

TABLE G.5.7.1-2.-Summary Results for Scenario WORK-OJ 

ALTERNATIVE 
ACCIDENT 

SOURCE1ERM 
FREQUENCY 

No Action 0.001 to 0.01 Accidental injury or fatality from 1 to 15 operations personnel 

Expanded Operations 0.001 to 0.01 Accidental injury or fatality from 1 to 15 operations personnel 

Reduced Operations 0.001 to 0.01 Accidental injury or fatality from I to 15 operations personnel 

Greener 0.001 to 0.01 Accidental injury or fatality from 1 to 15 operations personnel 
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negligible risk of infection. Research on HIV 
and other human pathogens is limited to genome 
mapping and other operations that do not 
involve the original or active biological material 
(LANL 1996b). 

No Action Alternative Frequency Analysis 

In contrast to the documented occurrence of 
laboratory-acquired infections in laboratory 
personnel, laboratories working with infectious 
agents have not been shown to represent a threat 
to the community (CDC 1993). The primary 
risks from microbiology laboratories are to 
laboratory workers, and are specific to the 
agent, for example (CDC 1993): 

• Hepatitis B-accidental inoculation, 
exposure of broken skin or the mucous 
membranes of the eyes, nose, or mouth 

• Clostridium botulinum-accidental 
inoculation; toxin may be absorbed after 
ingestion or following contact with the skin, 
eyes, or mucous membranes 

• Pseudomonas-aerosol and skin exposure 

The frequency of accidental infections from 
biohazards is judged by DOE to be no greater 
than 0.01 to 0.1 per year given the level of 
research and development activities. The 
potential for nonworker exposure is at least 
hundreds of times less than worker exposure 
probability and is not credible within the scope 
of this analysis at a probability of 1 o-6 per year. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

No significant differences in activity levels are 
identified that would result in a greater risk of 
accidental infection compared with the No 
Action Alternative. 
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Uncertainties and Sensitivities Affecting the 
Frequency ofWOR.K-02 

Hepatitis B is a new potential source of infection 
in the Expanded Operations Alternative. 
However, no cases of infection to laboratory 
workers from any agent were reported in the 
review of laboratory accidents and incidents in 
the 1990's or in during several discussions with 
LANL personnel at TA-43 and the institutional 
biosafety committee. Accordingly, given the 
period oftime in which TA-43-1 has operated 
and during which field operations have been 
conducted, the frequency estimate of 0.01 to 
0.1 per year is considered to bound the actual 
frequency. This frequency is very conservative 
based on National Cancer Institute (NCI) and 
NIH statistics of research and development 
accidental biohazard infection and resulting 
infection during the 1990's, which would 
estimate the frequency not to exceed 0.001 
(Nlli 1996). 

Source Term Calculations 

This accident does not release hazardous 
material to the environment. The potential for 
infection of persons other than laboratory 
personnel is very low. Because any such 
infections would have to be first observed in 
laboratory personnel, the risks are dominated by 
these original infections. Infection of one 
laboratory worker is the most likely outcome, 
multiple worker infections are less likely, and 
the spread of an infection beyond laboratory or 
field operations personnel is incredible (less 
than 10-6). 

Uncertainties and Sensitivities Affecting the 
Source Term for WOR.K-02 

The potential for exposures beyond laboratory 
personnel are very low, based on both LANL 
and industry-wide experience. 



Consequences ofWORK-02 for Facility 
Workers and the Public 

This accident affects only laboratory research 
and development workers. The potential for 
public impact is judged to be nil. 
Table G.5.7.2-1 summarizes the analysis 
results for WORK.-02. 

G.5.7.3 U70~-03,Inadvertent 

Nuclear Criticality Event 

General Scenario Description 

WORK.-03 involves an inadvertent criticality 
event, the most significant impacts of which are 
on workers in the immediate vicinity of the 
event (due to neutron and gamma exposure). 
Critical assemblies and experiments are 
routinely performed at Paj arito Site (TA-18), 
and were considered in RAD-03. Outside of 
TA-18, a criticality event, although unlikely in 
the absolute sense, is most likely to occur at 
TA-55-4 (Plutonium Facility). At this facility, 
the consideration would mainly be due to 
operations with fissile material in liquid 
solutions. While fissile material is handled in 
the solid form, it is considered to be much less 
likely to be involved in a criticality event than a 
solution (LANL 1996k). 

Criticality events are capable of producing 
potentially lethal amounts of neutron and 
gamma radiation in a localized area. Depending 

Accident Analysis 

upon the physical form of the system, such as a 
solution, the event may be accompanied by the 
release of plutonium through the aerosolization 
of the solution and also may produce fission 
products that might be released to the 
environment. 

Historical Criticality Events 

There have been several inadvertent criticality 
events with solutions since the 1940's. Some of 
these events are summarized in 
Table G.5.7.3-1. As demonstrated by the 
table, these events occur infrequently, and each 
tends to be unique in nature, making a 
quantitative frequency estimation difficult. 
Most recently, there were two criticality events 
reported in Russia. The first was reported to be 
an excursion in a uranium solution in May 1997. 
Later, in June of the same year, a fatality was 
reported from a criticality event; however, this 
one apparently involved a solid fueled critical 
assembly. Details on these two accidents are 
not sufficient at this time to provide further 

· discussion of them and their potential 
implications here. 

LANL SAR Evaluations of Inadvertent 
Criticality Event 

The TA-55 SAR identifies a nuclear criticality 
event in the uranium/plutonium separations 
process as a bounding event. The evaluation is 
essentially generic, applying to all deep-well, 

TABLE G.5.7.2-1.-Summary Results for Scenario WORK-02 

ALTERNATIVE 
ACCIDENT 

SOURCE TERM 
FREQUENCY 

No Action 0.01 to 0.1 Accidental exposure of one laboratory worker resulting in 
diagnosed infection. No public impact. 

Expanded Operations 0.01 to 0.1 Accidental exposure of one laboratory worker resulting in 
diagnosed infection. No public impact. 

Reduced Operations 0.01 to 0.1 Accidental exposure of one laboratory worker resulting in 
diagnosed infection. No public impact. 

Greener 0.01 to 0.1 Accidental exposure of one laboratory worker resulting in 
diagnosed infection. No public impact. 
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DATE 

53103115 

54/05/26 

56/02/01 

57/04112 

58/01102 

58/06116 

58112/30 

59/10116 

G-258 

TABLE G.5. 7 .3-1.-Summary of Inadvertent Solution Criticality Events 
(1945 to the Present) 

FISSIONABLE PHYSICAL 
TOTAL 

DESCRIPTION AND 
LOCATION 

MATERIAL ARRANGEMENT 
FISSION 

CONSEQUENCES 
YIELD 

Mayak, Urals Plutonium Steel vessel 2.5 X 1017 Human error (chief operator 
(Russia) solution (31 l) transferred solutions from 

two vessels into a single 
vessel); chiefreceived 1,000 

rad and another operator 
received 100 rad 

OakRidge Uranium solution Cylindrical annulus, 1 X 1017 Shift of poison; no physical 
(18.3 kg unreflected damage 

Uranium-235, 
55.4 1 of solution) 

OakRidge Uranium solution Cylinder, unreflected 1.6 X 1017 Geometry change; warping 
(27.7 kg of bottom of cylinder 

Uranium-235, 
58.9 1 of solution) 

Mayak, Urals Uranium solution Cylinder 2 X 1017 Human error (leading to 
(Russia) oxalate precipitation); lethal 

to operator, five others 
developed symptoms of 

radiation sickness 

Mayak, Urals Uranium solution Tank with control 2.3 X 1017 Human error (staff decided to 
(Russia) rod tip tank to speed up draining 

of solution, in violation of 
procedures), bodies acted as 

reflector; 3 deaths, fourth 
operator developed radiation 

sickness and lost sight 

OakRidge Uranium solution Cylinder, concrete 1 X 1016 Valve leaked or left open; no 
(2.5 kg Uranium- reflected below physical damage; $1 ,000 loss 

235, 561 of 
solution) 

Los Alamos Plutonium Cylinder, water 1.5 X 1017 Human error (failure to 
solution (3.27 kg reflected below follow procedure); lethal to 
Plutonium, 1681 operator; no physical damage 

of solution) 

Idaho Falls Uranium solution Cylinder, concrete 1 X 1017 Sparge gage plugged; no 
(34.5 kg reflected below physical damage; $62,000 

Uranium-235, loss 
800 I of solution) 



DATE 

60/12/05 

61101125 

61108/14 

62/09/07 

63/01/30 

63/12/13 

64/07/24 

65/I2/16 

70/08/24 

Accident Analysis 

TABLE G.5. 7 .3--1.-Summary of Inadvertent Solution Criticality Events 
(1945 to the Present)-Continued 

FISSIONABLE PHYSICAL 
TOTAL 

DESCRIPTION AND 
LOCATION FISSION 

MATERIAL ARRANGEMENT YIELD 
CONSEQUENCES 

Mayak, Urals Plutonium Cylinder, I x 1017 Human error (failure to check 
(Russia) solution unfavorable results after mass 

geometry discrepancy discovered; 
transfer of solution to 

unfavorable geometry); 
several people exposed to up 

to 5 rad 

Idaho Falls Uranium solution Cylinder 6 X 1017 Human error (instruction 
(8 kg Uranium- misinterpreted); no physical 

235,401 of damage; $I,OOO loss 
solution) 

Siberian Uranium Cylinder I X 1016 Human error (assumed first 
Chemical hexafluoride criticality alarm was false, 
Combine accumulated in restarted facility); operator 
(Russia) oil received 200 rad 

Mayak, Urals Plutonium Cylinder 2 X 1017 Settling of solution after 
(Russia) solution, stirrer turned off; doses low 

dissolution of due to no one near dissolver 
Plutonium scrap and lead shielding on 

in nitric acid; dissolver 
1.2 kg Plutonium 

Siberian Uranium solution Cylinder 7.9 X 1017 Human error (poor record 
Chemical keeping, mislabeling of 
Combine uranium concentration); four 
(Russia) persons received 6 to 17 rad 

at a distance of 10 meters 

Siberian Uranium solution Cylinder, 2 X 1017 Accumulation of uranium 
Chemical hemispherical solution in trap; no injuries 
Combine bottom 
(Russia) 

Wood River Uranium solution Cylinder, unreflected 1.1 X 1017 Human error (failure to 
Junction (2.64 kg follow procedure); lethal to 

Uranium-235) operator; no physical damage 

Mayak, Urals Uranium solution Cylinder 7 X 1017 Human error (excess loading 
(Russia) of uranium into solution, 

cessation of stirring); several 
staff exposed up to 30 mR 

Windscale Plutonium Cylinder I X 1015 Plutonium accumulated in 
(U.K.) complex (2.5 kg organic; no physical damage 

Plutonium, I 00 1 
of solution) 

Source: DOE 1994b unless otherwise noted. 
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wet chemistry operations. The accident 
assumes that as a result of multiple overbatching 
errors, the fissile material inventory for a 
glovebox substantially exceeds the allowable 
limit. A vessel overpressure or some other 
mechanism results in the rupture of adjacent 
vessels containing rich solution. The solution 
collects in a deep well, followed by a separate 
influx of water (failure of a water line), resulting 
in a single-pulse solution criticality event 

. ld" 5 17 fi . yte mg x 10 tsswns. The resulting fission 
products and plutonium aerosol are processed 
through the ventilation system and released 
from the south exhaust stack (LANL 1996k). 
Based on a PRA, theTA-55 SAR estimates the 
frequency of a solution criticality event at 
6 x 10-7 per year per operation (LANL 1996k). 
Because there are hundreds of operations, the 
cumulative frequency of a criticality accident in 
TA-55--4 is estimated to be in the range from 
10-6 to 10-4 per year (LANL 1996k). 

The TA-55--4 SAR includes exposure analyses 
for the maximum off-site individual (MOl) at 
Royal Crest Trailer Park, 2,952 feet 
(900 meters) away, for an unmitigated scenario 
(no HEP A filtration, LPF = 1) and for a realistic 
scenario (with HEPA filtration). The 
unmitigated MOl dose is 1.6 rem; whereas, the 
realistic MOl dose is 35 millirem. Regarding 
consequences to workers, the SAR states that 
anyone within 16 feet (4.9 meters) of the 
criticality location would receive more than 
500 rem. The dose at 33 feet (10 meters) drops 
to 80 rem. The number of people in the room 
varies with the work being done, but is most 
likely to be two or three people (LANL 1996k). 

No Action Alternative Frequency Analysis 

Consistent with the TA-55 SAR analyses, 
which account for LANL-specific design and 
operational practices, the frequency of an 
accidental critical excursion is estimated to be 
no greater than 1 o-6 per operation; but, 
considering that there are hundreds of 
operations per year, the frequency of accidental 
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criticality is likely to be in the range of 1 o-6 to 
1 o-4 per year. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

Although there is an increase in activities 
involving fissile materials in the Expanded 
Operations Alternative (as a result of pit 
production), most of these activities involve 
solid systems that do not contribute 
significantly to criticality accident frequency. 
Other alternatives do not vary significantly in 
the level of activities that are most likely to give 
rise to inadvertent criticality events. 
Accordingly, no difference in frequency is 
identified across the alternatives. 

Uncertainties and Sensitivities Affecting the 
Frequency ofWORK-03 

Historical experience has demonstrated that 
criticality accidents are unpredictable, unique 
events that do not lend themselves to a 
straightforward frequency determination. 
Accordingly, this analysis only attempts to 
establish a range, rather than an individual 
value, for the frequency. 

Source Term Calculations 

Given the low MOl exposure estimates in the 
TA-55--4 SAR (doses to the MOl of less than 
50 millirem), no public exposure estimates will 
be performed for this accident because it would 
screen as insignificant based on the SWElS 
accident analysis screening methods (off-site 
exposure of less than 500 millirem). 

Consequences ofWORK-03 for Facility 
Workers and the Public 

The consequences to the public from 
WORK-03 are insignificant. Workers located 
close to the site of the criticality event (i.e., 
within 30 feet [9.2 meters]) can receive doses of 
neutron and gamma radiation on the order of 



500 rem or higher. Acute radiation injuries and 
deaths are possible within this radius. Workers 
located elsewhere in the facility could be 
exposed to volatile fission products (noble 
gases, radioiodines, etc.) that evolve from the 
solution criticality accidents. This is the same 
for all options. Table G.5.7.3-2 summarizes the 
analysis results for WORK-03. 

G.5.7.4 WORK-04, Inadvertent 
Worker Exposure to 
Electromagnetic Radiation 

General Scenario Description 

Accident scenario WORK-04 involves the 
inadvertent exposure of one or more workers to 
electromagnetic radiation. Used in this context, 
electromagnetic radiation refers to exposure to 
x-rays, accelerator beams, lasers, or radio 
frequency (RF) sources. Such radiation sources 
are used widely in various facilities at LANL, 
especially lasers. 

No Action Alternative Frequency Analysis 

The WORK-04 accident scenario is meant to 
represent a class of accidents involving 
inadvertent exposure of workers to the types of 
sources described above. Accordingly, there is 
no unique sequence of events that can be 
analyzed for frequency and conditional 
probability. However, these accidents typically 
involve a failure of an interlock device and/or 
the failure of the workers to follow procedures 

Accident Analysis 

and/or observe precautions that could have 
prevented the exposure. 

Events involving electromagnetic radiation 
sources that occur more often than once in 
10 years (and that have a frequency above 
0.1 per year) are accounted for and discussed 
under the subject of nonionizing radiation 
elsewhere in the SWEIS. Due to the large 
number of sources of electromagnetic radiation 
in use at a broad range of facilities at LANL, it 
is concluded that, in sum, the frequency of 
accidents resulting in worker injury or fatality is 
unlikely to be less than 1 in 100 per year (i.e., a 
frequency of less than 0.01 per year). This 
places bounds of 0.01 to 0.1 per year for the 
WORK-04 accident. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analysis 

No significant differences in activity levels are 
identified that would result in a greater risk of 
accidental exposure of workers to 
electromagnetic radiation compared with the No 
Action Alternative. Thus, no difference in 
frequency is identified across the alternatives. 

Uncertainties and Sensitivities Affecting the 
Frequency ofWORK-04 

Uncertainties are not considered to substantially 
influence the estimated frequency range for this 
accident due to the large number of potential 
sources to which workers could be exposed. 

TABLE G.5.1.~2.-Summary Results for Scenario WORK-03 

ALTERNATIVE 
ACCIDENT 

SOURCE TERM AND CONSEQUENCES 
FREQUENCY 

No Action 10"6 to 10"4/year Fatalities to nearby workers. No consequences to the public. 

Expanded Operations 10"6 to 10"4/year Fatalities to nearby workers. No consequences to the public. 

Reduced Operations l o-6 to l 0"4/year Fatalities to nearby workers. No consequences to the public. 

Greener 10"6 to 10"4/year Fatalities to nearby workers. No consequences to the public. 
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Administrative controls enforced by LANL 
management are similar across LANL and 
should not be associated with significant 
variation in risk from facility to facility. 

Source Term Calculations 

This accident does not release hazardous 
material to the environment; hence, no source 
term calculations are required. 

Uncertainties and Sensitivities Affecting the 
Source Term for WORK-04 

This issue is not applicable to WORK-04 
because no source terms are calculated. 

Consequences ofWORK-04 for Facility 
Workers and the Public 

Due to the nature of facility designs and the 
nature of the hazards involved, no public impact 
is expected. Worker consequences could range 
from minor injuries to major eye injuries, and 
could include fatalities under some 
circumstances. The number of workers injured 
or killed by any given accident would be 
expected to be small (typically one) because it is 
unlikely that a group of workers would all 
violate administrative controls and have this 
violation result in injury or fatality. This is not 
to say that this never happens, because it does; 
but by far and away the most likely outcome is 
a single worker being affected by any one event. 
Table G.5.7.4-l summarizes the analysis results 
for WORK-04. 

G.5.7.5 Work-05, Plutonium 
Release from Degraded 
Vault Storage Container at 
TA-55-4 

General Scenario Description 

TA-55, the Plutonium Facility at LANL, 
handles containers of plutonium as part of day
to-day operations. Among the current activities 
at TA-55 is the repackaging of material stored 
in vault rooms in the facility's basement. The 
plutonium in these containers is being 
repackaged due to the degraded nature of some 
of the containers. The repackaging activity is 
part of a program to implement the DNFSB 
Recommendation 90-4. 

In order to repackage the plutonium, the 
containers must be retrieved, the plutonium 
taken out, and the material repackaged. While 
handling the container, there is the possibility of 
the container being dropped and some portion of 
the contents being spilled. If this accident 
occurs while the building HEPA filters and 
HV AC systems are operating, very little of the 
plutonium can escape the facility. Thus, this 
accident presents the frequency for dropping a 
degraded container and qualitatively evaluates 
the exposure of facility workers to this 
plutonium spill. 

The impacts to the public from this type of 
accident was presented in section G.5.6.10. 
This discussion presents the frequency for the 
drop of the container and the exposure of 

TABLE G.5.7.4-1.-Summary Results for Scenario WORK-04 

ALTERNATIVE ACCIDENT FREQUENCY CONSEQUENCES 

No Action 0.01 to 0. I!year Typically one worker injury or fatality; small likelihood 
of two or more workers being simultaneously affected. 

Expanded Operations 0.01 to 0.1/year Same as No Action Alternative. 

Reduced Operations 0.01 to O.I!year Same as No Action Alternative. 

Greener 0.01 to 0.1/year Same as No Action Alternative. 

G-262 



workers within the facility only. The public 
impacts were discussed previously. 

For the contents of a container to be spilled, the 
containers must be corroded or have some other 
physical damage. LANL has currently retrieved 
about 1,450 containers and found, through 
visual inspection, 361 containers to have some 
defect. Of these 361 containers, 82 have lost 
outer containment, or approximately 5.5 percent 
have outer containment failure. The rate of 
inner containment failure is estimated to be 
2 percent. To have a release of material, a 
container would have to have both its outer and 
inner container fail during a drop. The contents 
would then have to be spilled. For this accident, 
the frequency is therefore dependent on 
dropping a container that has sufficient damage, 
such as loss of containment, in order to spill the 
material. 

Once the containers are repackaged, risk will be 
reduced because of upgrades to the containers 
and the required stability of the material inside. 

For further information, DOE Standard 3013-96 
(DOE 1996e) addresses the requirements for 
containers for long-term (at least 50 years) 
storage of plutonium. To meet the standard, 
plutonium-bearing materials must be in stable 
forms and packaged in containers designed to 
maintain their integrity under both normal 
storage conditions and anticipated handling 
accidents for at least 50 years (DOE 1996e). 
The standard applies to metal, oxide, and alloys 
containing at least 50 percent plutonium by 
mass, and containing less than 3 percent 
plutonium-238 by mass (DOE 1996e). The 
quantity of metal per container should be as 
close as practical to, but not exceed, 9.68 
pounds (4.40 kilograms). Stored metal pieces 
are required to have thicknesses greater than 
0.04 inches (1.0 millimeters) and have specific 
surface areas less than 71 inches/2 pounds 
(1 centimeter/2 grams) to reduce potential 
pyrophoric tendencies (DOE 1996e). The 
quantity of oxide by container should be as close 
as practical to, but not exceed, 10.97 pounds 

Accident Analysis 

(5.00 kilograms), representing the plutonium 
dioxide equivalent of 9.68 pounds 
(4.40 kilograms) of plutonium metal. The 
oxides are required to be thermally stabilized 
with less than 0.5 percent mass loss-on-ignition 
(DOE 1996e). The containers are required to 
include a minimum of two nested, sealed 
containers, and have at least one container that 
remains leak tight after a free drop from a 
30-foot (9-meter) height into a flat, essentially 
unyielding, horizontal surface (DOE 1996e). 
The containers are required to have a cylindrical 
geometry not exceeding 4.9 inches 
(12.5 centimeters) outside diameter or 10 inches 
(25.4 centimeters) external height 
(DOE 1996e). Although the risk will be 
reduced once the plutonium is repackaged, new 
risk numbers are not calculated. These numbers 
are considered representative of the type of 
worker risk that exists when handling plutonium 
in LANL nuclear facilities. 

No Action Alternative Frequency Analysis 

Table G.5.7.5-1 summarizes the frequency 
analysis for a container drop in TA-55. 
Because there are two types of containers, the 
frequency for dropping each container is 
presented. The terms for the equation are 
explained in subsequent sections. 
Table G.5.7.5-2 presents the number of 
container handling operations. 

For the purposes of this analysis, the containers 
are being tracked as two types of containers. 
Most containers are doubly contained drums, 
(i.e., drums that have an inner and outer 
container, and are hermetically sealed). The 
other type has various names such as food pack 
cans, or dressing jars. These names were 
derived from their general appearance to 
distinguish one container over another. 
However, these cans would sustain similar 
damage when dropped. The drums would have 
a different failure rate than the metal cans when 
dropped, so the containers are being tracked as 
two separate types. 
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TABLE G.5.7.5-1.-Frequency Analysis for a Container Drop in TA-55 

NUMBER OF 
PROBABll..ITY PROBABILITY FREQUENCY OF 

CONTAINERS 
HEPFOR OF OF CONTAINER 

SCENARIO CONTAINER DEGRADED DEGRADED DROP AND 
HANDLED 

DROP INNER OUTER SPU..L(SPILL 
PER YEAR 

CONTAINER CONTAINER PER YEAR) 

Drums 972 0.001 0.055 0.02 0.0011 

Nonhermetically 228 0.001 1.0 1.0 0.23 
Sealed Containers 

TABLE G.5.7.5-2.-Number of Container Handling Operations 

TOTAL PERCENTAGE OF 
NUMBER OF 

HANDLING 
CONTAINER HANDLING 

TYPE 
NUMBER OF CONTAINERS 

OPERATIONS TO 
OPERATIONS 

CONTAINERS REPACKAGED PER YEAR 
REPACKAGE 

PER YEAR 

Drums 5,830 17 

Metal Cans 1,370 17 

Because the repackaging effort will take 
approximately 6 years, the repackaging rate was 
estimated to be 17 percent of the total containers 
each year. 

Each container will be handled once before 
being placed into a DOE Standard 3013-96 
container. Although the entire repackaging 
process may have additional steps, this is the 
activity where the material is most likely to be 
spilled and have worker exposure. Thus, the 
number of degraded container handling 
operations is 972 drum operations and 228 
metal can operations for a total of 1,200 
handling operations of degraded containers per 
year. 

Generally, dropping a container does not 
involve equipment failure, but rather, errors in 
setting up the equipment properly. This failure 
is similar to that of checking the status of 
equipment, if the status of the equipment affects 
one's safety when performing the task 
(Swain and Guttmann 1983). As shown in 
Table G.5.7.5-3, the probability of dropping a 
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1 972 

l 228 

container, for either type, is therefore estimated 
to be 0.001. 

In order for a container drop to result in a 
material spill and exposure to workers, a 
degraded container must be dropped. For 
drums, the probability of this occurring is 
assumed to be directly proportional to the 
number of drums that have both the inner and 
outer containers damaged. From existing 
inspections of containers, about 5.5 percent 
have outer containment failure, and about 
2 percent have inner containment failures. 
Given that the inner containment failure is not 
linked to outer containment failure, the 
probability of both of these conditions existing 

TABLE G.5. 7 .5-3.-Human E"or 
Probability (HEP), Container Drop 

SCENARIO HEP, CONTAINER DROP 

Drums 0.001 

Metal Cans 0.001 



is about 0.11 percent (as shown m 
Table G.5.7.5-4). 

For the metal cans, the probability of these 
containers failing is assumed to be 1.0. These 
containers were used to pack plutonium metal 
(LANL 1996k). Although some of these 
containers had inner and outer containers, they 
lacked a hermetic seal. Without the hermetic 
seal, the metal could be oxidized. Also, the 
inner container was often placed in a plastic bag 
and then placed inside the outer container. 
Normally, degradation of the plastic bags was 
not a problem because the plutonium metal was 
not stored in them for long periods of time. 
However, because the plastic bags decompose 
into various organic compounds through alpha
particle-induced decomposition and can cause 
the metal and containers to corrode the 

' plutonium metal must be repackaged. For these 
reasons, the conservative assumption was made 
that if a container is dropped then the material is 
spilled, therefore, by definition, the container is 
a degraded container. 

For workers, the rate of plutonium exposure 
from these types of accidents is about 1 in 
5 years. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Frequency 
Analyses 

The same type of activities will be conducted for 
each of the alternatives. Because no appreciable 
changes in these activity levels are anticipated 
for the various alternatives, the results of the 
frequency analysis for the No Action 

Accident Analysis 

Alternative remains the same for these 
alternatives. 

Uncertainties and Sensitivities Affecting the 
Frequency ofWORK-05 

The assumption that the "metal can" containers 
will spill material if dropped is considered a 
conservative assumption for this analysis. 

Source Term Calculations 

If the entire contents of the package was spilled, 
the amount of material that could be inhaled is 
2.7 grams of plutonium (see section G.5.6.10, 
Source Term). It is not likely that a worker 
would inhale this much plutonium. The worker 
has personnel protective equipment that would 
be used in response to the accident. Alarms 
would also sound if plutonium became airborne 
as part of the accident and limit the exposure of 
other workers in the area. 

Expanded Operations, Reduced Operations, 
and Greener Alternatives Source Term 
Analyses 

Because the MAR is associated with an 
individual container-handling operation and 
LANL will continue to perform these types of 
activities in order to carry out any assigned 
mission, the source term would not change. 

Worker Consequences 

Significant but nonlethal doses are possible to 
the workers handling the plutonium. Any 
adverse impacts would be mitigated by prompt 
use of protective equipment and/or prompt 

TABLE G.5. 7 .5-4.-Probability of Dropping a Degraded Container 

PROBABiliTY OF 
PROBABILITY OF OUTER 

PROBABiliTY OF 
SCENARIO INNER CONTAINMENT 

FAILURE 
CONTAINMENT FAILURE 

HANDLING A DEGRADED 
CONTAINER 

Drums 0.02 0.55 0.0011 

Metal Cans 1.0 1.0 1.0 
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exiting of the immediate vicinity for those not 
involved in clean-up activities. Table G.5.7.5-5 
summarizes the analysis results for WORK-05. 

G.6 UNCERTAINTIES AND 

SENSITIVITIES 

In principle, one could estimate the uncertainty 
associated with each step of the analysis for 
each accident scenario, and predict the 
uncertainty in the results (frequency, source 
term, consequences, risk, etc.). However, 
conducting such a full-scale quantitative 
uncertainty analysis is neither practical nor a 
standard practice for a study of this type. 
Instead, the analysis is intended to ensure, 
through judicious selection of release scenarios, 
models, and parameters that the results 
represent and bound the actual risks. 

This is accomplished by making assumptions at 
each step of the calculations. The models, 

model parameters, and release scenarios are 
selected in such a way that most intermediate 
results and the final estimate of impacts are 
greater than what would be expected should the 
events actually occur. As a result, even though 
the range of uncertainty in a quantity might be 
large, the values selected for quantification are 
conservative, so the chance that the actual 
quantity will be greater than the calculated value 
is low. 

The approach taken for quantification of 
accident risks is such that most of the 
uncertainty in the results lies on the downside of 
the values presented. That is, there is a small 
chance that the actual value lies above those 
presented, but a very large chance that the actual 
value lies below those presented in this 
appendix and in chapter 5 ofvolume I. 

TABLE G.5. 7 .5-5. -Summary Results for Scenario WORK-05 

ALTERNATIVE 
ACCIDENT 

WORKER CONSEQUENCES 
FREQUENCY 

No Action 0.23 Plutonium exposure to one or two workers. Adverse exposure 
limited by use of personnel protective equipment. 

Expanded Operations No Change No Change 

Reduced Operations No Change No Change 

Greener No Change No Change 
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Washington. DC 20S8S 
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MEMORANDUM FOR GENE IVES 

FROM: 

SUBJECT: 

Attachment 

DEPUTY ASSIST ANT SECRETARY FOR Mll.IT ARY 
APPLICATIONS AND STOCKPll.E MANAGEMENT 

ROBIN STAFFIN 
DEPUTY ASSIST ANT SECRETARY FOR RESEARCH 

M"D DEVELOPMENT 

AJ/-"' Victor H. Reis 1---r~-;......--

Assistant Secretary for Defense Programs 

Determination re: Supplement Analyses for the National Ignition Facility 
(NIF) and Pit Production at Los Alamos National Laboratory (LANL} 

I have reviewed the attached Supplement Analyses on (1) the Use of 
Hazardous Materials in NIF Experiments at LLNL and (2) Enhancement of 
Pit Manufacturing at LANL in accordance with applicable Departmental 
regulations as well as your March 11, 1998, memorandum. I have 
approved the Supplement Analyses and have concluded that: (1) there are 
no substantial changes in the proposed actions that are relevant to 
environmental concerns; and (2) there are not significant new 
circumstances or information relevant to environmental concerns and 
bearing on the proposed actions or their impacts. Therefore, I have 
determined, that in accordance with 40 CFR 1502. 9(c) and .1 0 CFR 
1 021.314( c), that neither a new Stockpile Stewardship and Management 
(SSM) Programmatic Environmental Impact Statement (PElS) nor a 
supplement to the existing SSM PElS is required. 

cc: B. Twining, AL 
J. Turner, OAK 

Concurrence:~/;:£;,. J,/t.t/,z 
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£...Yiilliam J. Dennison 
T- Assistant General Counsel for Environment 
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SUMMARY 

SUPPLI:MI:NT ANALYSIS: 
ENHANCEMENT OJ PIT MANUFACTURING 

AT LOS ALAMOS NATIONAL LABORATORY, 
STOCKPILE STEWARDSHIP AND MANAGEMENT 

PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT 

March 1998 

Recently, MNtra/ iSSIIes have been raised ngarding whether or not the 1996 lhpartment of Energy (DOE) 
Stockpile Stewardship DJtd Management (SSM) Programmatic Em:ii'Onmenta/ Impact Statement (PElS) analysis of 
locating a enhanced pit mamifacturing capability at Los Alamos Notional lAboratory (IANL) should be 
supplemented due to new or overlooked infOI7rltllion. 81'0Dd{v. these iSSIIes have to do with: whether or not 
connectedfocilities we,., considered in the SSM PElS; whether~ not the upgrotks to deteriorating facilities at 
LANL should hove been considered in the SSM PElS; and whether or not more recent informotion should be 
considered. 

DOE has 011o/yud the# Issues in /Iris S11pp/emeni.Ana/ysis 111111 has concluded lhllt 1Mn is no need to J"Yptzr'e a 
Sllpplemental SSM PElS to addnss reestablishing pit fabricalion copabtlity. '1M imles raised wre either covered 
in tlte SSM PElS and so wen available to the decisionmalcer: wn project-specific iSJ'IIts related to the · 
implementtllion ofSSM dec/lions at LANL and so would be subject to subsefllt!tllliered envii'Ofrmenta/ f'nlinr and 
tkcisionma/cing; or Wt!IY preliminary information and SO WOJI/d be subject to juturt review Df SIICh time as tltey ON 

ripe /Of' decision. Through this Sllpplement Ana/ylis DOE ncummends thai neither a Supplemental PElS. a new 
EIS. nor an amended ROD be prepared. 

INTRODUCTION 

Purpote or tbia DocuiDellt 

This document is a Supplement Analysis prepared to ISSist the Department ofEDCIJY (DOE) to determine wbdhcr 
or not to prepare a Supplemental Programmatic EnvironiDeDta.llmpact St.atemcut (PElS) for its Stockpile 
Stewardship and Management <SSM> Program. This Supplemell1 ADalysis specificaJJy acSc~Jases the issue or those 
aspects of DOE's nuclear weapons pit manufacturing capability. and capacity (a "pitft is a central component of a 
nuclear weapon) that were ISSigned to Los Alamos National Laboratory (LANL) in !he SSM Record of Decision 
(ROD). 

Background- SSM PElS 

Before addressing whether or not the SSM PElS should be supplemented, consideration of some background 
information reprdins the PElS, its intent, the dec:isiom RICbcd, and !he formulation or issues, i& presented. This 
info~tion assists in arriving at c:ooclusions and recommendations regarding supplementing the SSM PElS. 
preparing a ocw ElS to address pit manuf'acturing. or changing the SSM ROD. Tbc SSM PElS was prepared in 
accordance with the National Environmental Policy Act (NEPA) (42 USC 4321 e1 seq.). the Council on 
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Environmcmal Quality (CEQ) NEPA implemcntina rqulat.ions (40 CFR 1500}, and the DOE NEPA 
implementing regulations (10 CPR 1021). 

In March 1996 DOE publisbcd a Draft PElS on its nuc:lear weapons SSM Program (A.R. No. 1·1385); DOE 
published the Final SSM PElS in September 1996 [DOEIEI~236, A.R. No.l-1561). The SSM PElS analyzed 
how DOE might cany out its nuclear weapons mission assignments, at a programmatic: level. including alternative 
locations where DOE might assign various SSM missions. ·A ROD, based in part on the environmental analyses in 
the SSM PElS. was issued on December 19, 1996 [61 FR.68014, A.R. No.l-1606, A.R. No. VII.B-26). The SSM 
PElS and ROD were intended to address the programmatic decisions facing DOE regarding implementation of its 
SSM Program. A two-tiered NEPA strategy was adopted. wherein implementing the programmatic: decisions at a 
site-specific lad in many cases would be accomplished through su~uent tiered project-specific NEPA reviews 
I SSM PElS Vol. I. Sec. 1.5, p. 1-8; sec also SSM ROD. Sec. 3.A.4j. 

Tile SSM PElS and the SSM ROD covered those proposed actions which were the salient decision factors for 
determining how DOE would implement the SSM program for the forcsccable future. One of the proposals 
involved "Reestablishing Manufacturing Capability and Capacity Cor Pit Components~ (SSM PElS, Vol. I, Sec. 
2.5.3, p. 2-11). Capability is the practical ability to perform a basic function. and SSM capabilities are needed 
independent of future nuclear weapons stockpile sizes. Capacity is the size of the capability; in other words, the 
number of components that could be fabricated at a specific facility or a specific: time. The SSM PEIS analyzed the 
potential capacity at different sites to support a potential nuclear weapons stockpile oharious sizes (numbers of 
·"'Capons) in order to examine the sensimity of progranunatic decisions to transfer wtapons manufacturing 
ac:t.ivitic:s to sites suc:h as LANL. (SSM PElS Vol. I, Sec. 1.1, p. l-2.) 

OOE needed to reestablish the capability to produce stockpile-ready pits thai was lost "·ben in 1992 DOE ceased 
plutonium pit manufacturing operations at its Rocky Flats Plant (RFP) (now known as the Rocky Flats 
Environmental Technology Site) in Colorado (SSM PElS Vol. I, Sec. 2.5.3, p. 2-JJJ. The programmatic qucslion 
addressed in the SSM PElS and ROD related to pit fabrication was wbic:h DOE site should rccciYc this missioo 
assignment. Programmatic: alternatives for locating pit fabrication alternatives were limited to sites which bad 
some level of technical or facility infrastructure (SSM PElS Vol. I, Sec. 2.5.3, p. 2-11; SSM PElS Vol. I, Sec. 
3.4.3. p. 3-57). SSM PElS alternatives included reestablishing pit capability and capacity at the DOE's LANL; 
rccstablishing the capability and capacity at the DOE's Savannah River Site (SRS); or to continue to rely on the 
existing capability and capacity at LANL and the OOE"s Lawrence Livermore National Laboratory {LLNL). 
LANL ·s facility infrastructure is located in scvcral buildings at different Technical Areas (TAs). Tbc three siting 
alternatives discussed and analyzed in the SSM PElS were: 

l. No Action (continue to use existing limited capabilities at LANL and continue to usc the limited 
capability at U.NL to support material and tcclmology development); 

2. Reestablish pit fabrication at LANL (usc existing facilities at TA-55, -3, 4, ·50 and -54, and CODStruct 
some upgrades); 

3. Reestablish pit fabrication at SRS (usc space in existing Mhardenccf' nuclear facilities with extensive 
equipment and construc:tion upgrades). 

Tbc SSM PElS prov1dccl a comparative analysis of the programmatic impacts that would be expected to oc:c:ur if the 
pit fabricatiou capability were to be reestablished at either LANL or SRS, compared against the No Action baseline 
[SSM PElS, Vol. I. Section 4.6.3, p. 4-276). Bcr;:ausc consuuc:tion of new buildings was not anticipated to be 
needed in order to assign the pit fabrication mission to LANL. DOtable environmental impacts were primarily 
limited to those from operations. such as radiological impacts, and socioeconomics. 1f the pit fabrication mission 
had~ relocated to SRS, some new construction would have been needed (SSM PElS. Vol. I, Section 4.3.3, p. 4-
107}. Appendix A (SSM PElS, VoL ll. Sec:. A. U, p. A-281 provided greater detail of lhe Defense Programs 
Facilities in use at LANL, including the Chemical and Metallurgical Research (CMR) Building and Sigma 
Complex at T A-3, and the plutonium {Pu) facilities at T A-55 [Table A.l.S-1]. Similar. but less detailed 

03/J 1198 2 



Supplemental Analysis for the 
Enhancement of Pit Manufacturing at LANL, SSM P EIS 

S11pplement .AntJiysts: En~t of Pll MMII/actvrtng t1t L.ANL SSM PElS 

information, for SRS was also presented [SSM PElS, Vol. D, Sec. Al.2, p. A·lOJ. Appendix A also discussed the 
specific facilities anticipated to be used for pit fabrication ll LANL [SSM PElS, Vol. U, Sec. A3.3.1, p. A·ll7}; a 
list or specific f'acilities (illcludins CMR and Sigma at TA-3, and the Plutoaium FIICilily (PP) 4 and Noclat 
Materials Storase Facility (NMSP) at TA-55) and type or construction was proyidecl [SSM PElS, Vol. II. Table 
A.3.3.1·1 J. 1be text pointed out that ifLANL were selected as the pit fabrication site. the thcn-currcntiiOdcpile 
pit rebuild program at LANL would be absorbed within the pit fabrication effort since the activity would be the 
same- only the number of pits would be different (greater) (SSM PElS Vol. n. p. A-120). Similar information 
was provided for SRS (SSM PElS Vol. II, Sec. A.3.3.2, p: A-124]. 

In December 1996 DOE issued its programmatic decisions regarding how it would implement the SSM Program. 
The SSM ROD was based on more than just the environmental analysis of the SS\{ PElS. DOE considered "other 
factors such as DOE statutory mission requirements, national security poJi~·. coSl schedule, and technical risks. 
Additional technical descriptions and assessments of cost, schedule and technical risk are found in the Analysis of 
Stockpile Management Alternatives (OOEIAL, July 1996), the Stockpile Management Preferred Alternatives 
Report (DOEIAL. July 1996) ... - [SSM ROD, Supplementary Information ·Background]. The technical and cost 
analyses for production capability and capacity alternati\'CS analyzed in the SSM PElS were covered in the draft 
"Stockpile Management Preferred Alternatives Report" [AR. No. J-1381) and the ~Analysis of Stockpile 
Management Altemath-es~ [ A.R. No. I-1381 ). both dated Febrwuy 1996, mention.ed in the Final SSM PElS (sec, 
for e.umple, SSM PElS Vol. IV, comment response 40.18, p. 3-107]. The analyses in these reports showed that 
c:ompared to SRS. locating the pit fabrication mission at LANL would be lower in cost and have less technical risk 
because LANL had recent experience in providing pits for nuclear explosn"C testing [SSM PElS Vol. IV, c:omment 
response 32.03, p. 3-81; 32.06, p. 3-81). Tbese draft reports mentioned in the SSM PElS were released in final 
form in July 1996 [A.R. No. 1-1506} following the SSM PElS and were used by the dec:isionmaker in dctcnniniDg 
SSM Program implementation decisions. 

The OOE SSM decision reprding reestablishing pit fabrication was: 

... to reestablish the pit fabrication capability, at a small capacity, at LANL ... This decision limits the 
plutonium fabrication facility plans to a facility sized to meet expo::tcd programmatic requimDeats over 
the next ten or more years. It is not sized to have sufficient capacity to remanufacture new -plutonium pits 
at the same production rate as that or their original manufacture. DOE 111ill perform development IDd 
demonstration work at its operatins plutonium facilities over the DCrt SC\o"C::'aa years to study alternative 
facility concepts for larger capacity. Environmental analysis of this larger capacity has not been 
performed at this time because of the uncertainty in the need for such capacity and the uncertainty in the 
facility tec:hnology that would be utilized. Should a llqcr pit fabrication capacity be required in the 
future, appropriate emironrnental and siting analysis would be performed at that time. 

MjtiptiQD. Specific mitigation measwes are not addressed for the stockpile management clec:isious of the 
ROD, although many potential mitigation measures arc identified in the PElS. ID IICCOidanc:e with the 
Stockpile Stewardship and Management Program's two-tiered NEPA Strategy, these specific mitigatioa 
mcasun:s will be addressed, as necessary, on a site-by-site basis, iD any sitc-spcci& NEPA analyses 
needed to implement the stockpile management decisions ofthis ROD. 

(ROD, Sec. 3.A4} 

ln May 1997, I c:oaJition of 39 organizations headed by the Natural Resources Dcf'ense Council (NRDC) brought 
action against OOE for alleged failure. among other things, "to adequately analyze the environmental dl'cc:ts oC, 
and fC850nable alternatives to~ the SSM Program [NRDC v. Pe4\a, Complaint for Declaratory and IDjunctive 
Relief. May 2. 1997. p. 7). In an amended complaint plaintiffs brought ac::non aga±nst DOE for alleged failure, · 
among other things, "to prepare a Supplemental(PEISJ based upon significant IIC'i>. information regarding the 
potential environmental impacts arising from ... the fabrication of nuclear weapon cores, or pits, at fLANLr 
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(NRDC v. Pefta. Amended Complaint for Decl111tory and Injunctive Relief', January 30, 1998, p. 6 -7). The 
amended complaint includccl an affidavit from NRDC researcher Christopher Paine (Paine Affidavit) dated 
January 30. 1998, which amona other thinas pvc 1M reasons why plaintiff's beJieft a mpplemental SSM PElS 
was needed to further address pit production at LANL. 

RECENT ISSUES RELATED TO PIT PRODUCTION 

This Supplement Analysis has been prepared to determine whether to supplement that ponion of the SSM PElS 
which deals "ith the proposccl action to reestablish a manufacturing capability and capacity for pits. It specifically 
looks at the fiye points raised by the Paine Affida,it. which are allegccl to warrant preparation of a supplemental 
SSM PElS. It also examines four issues which were raised by DOE because they may haw some bearing on 
addressing points raised by Paine. The following section describes the issues raised by plaintiffs and by DOE. 

Issua Raised by Plaintiff NRDC et aL 

The Amended Complaint of January 30, 1998, among other things, asks that a supplemental SSM PElS be 
prepared to address pit production at LANL. Reference is made to PF-4, TA-!5, which is the main plutonium 
processing facility at L.ANL, the CMR Building at T A-3, and NMSF at TA-55. The following five issues and 
claims or alleged new information regarding DOE's pit production mission It LANL were identified by pJaiDtifli 
NRDC. et al .• in their amended complaint and accompanying memorandum and supporting documalla. 

1. Impacts at TA-SS, PF-4. Tbat all proposed activities analyzed in the SSM PElS far the LANL pit 
production mission were assumed to take place at T A-55, PF-4, and that impac:IS 6om CODDec:ted actioDs 
MR omittccl. (Plaintiffs' Memorandum of Points and Authorities. Ex. l, Aftldlvit of Cbri&topber Paine. 
paragraph 19.) 

2. Coaaected actioaL That the Final PElS. did not ic:lcntify and assess the c:onnec.ted and CUIIIIIIatiw 
environmental impacts of six projects related to pit production, c:osting on the order of$1 billion. Those 
six projects are: 
(a) Modernize facilities and infrasttucture It TA-55, partic:ularJy PF-4, to allow the contimling safe 
nuclear materials processing operations needed for pit fabrication through FY 2020. 
(b) Modernize the facilities and infrastruc:tme of the TA-3 Sigma Complex for fabricatillg DODDUClear 
(e. a. beryllium. vanadium, uranium) pit components. 
(c) Relocate selected environmentally sensitive nuclear materials missions from TA-55 to CMR to 
provide sufficient space for expanded pit manufacturing operations at TA-55. a decision that is DOW UDcler 
ac:tive reconsideration aDd may be abandoned. 
(d) Add sufficient analytical chemisuy to the CMR facility to support ioc:rased pit producUon rates. 
(c) Establish a Special Nuclear Material Transportation Corridor between TA-55 aDd the CMR fac:ility. 
(f) RcDCMlte NMSF to accommodate increased plutonium inveDtory resulting from a plaJmcd inac:a8c in 
pit surveillance and pit fabrication operations. 

(Plaintiffs' Memorandum ofPoinU aDd Authorities, Ex. I, Affidavit of Christopher Paine, puasraph 20.) 

3. Surae plmaing tceaario. That the PElS analysis is outdated because it did 1101 analyze the reasouable 
foreseeable emironmental impacts fro~ DOE's approvccl surge planning sc:awio for fabricating up to 
SOO piu per year at multiple sites. (Plaintiffs' Memorandum ofPoinu and Authorities, Ex. I, AffiUvit of 
Christopher Pamc, paragraph 21.) 
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.a. DNFSB safety ~onsideration. That the PElS inadequately considered safety consideration associated \l.ith 
the CMR Building. identified in part in a Dcccn1bcr 1997 DNFSB rqJOrt to DOE. (Plaintiffs' 
Memorandum of Points and Authorities. Ex. l. Atfldalit of Christopher Paine. paragraphs 22 and 23.) 

S. Accidents ln,-ohing Pu-2J8. That the PElS omitted any analysis of accident consequences involving 
release ofPu-238. where information indicates that two-thirds of the PF-.l space at TA-SS slated for 
processing Pu·238 would be located in the same building as pit f.1brication acth·ities. (Plaintiffs' 
Memorandum of Points and Authorities. Ex. I. Affidalit of Christopher Paine. paragraph 24.) 

Issues Rllilled by DOE 
The SSM ROD as$igncd the mission to reestablish its pit fabrication capabili~·. at a small capacit)', at LANL 
DOE's plans for implementing the pit production mission at LANL have C\·olved. organizational changes have 
lx:cn accomplished. and new studies have been initiated regarding regional en\ironmental features. The pertinent 
issues that have been raised by DOE o,·er the past sc,·eral months. "hich bear on the issues raised by plaintiffs. are 
as follows. 

1. Pit production urate~·. That DOE appro,·ed a modified strategy for pit fabrication in December 1997 
and in January 1998 directed LANL to pursue the modified strate&' _ The strategy in general addressed 
engineering project management. scheduling. and logistics issues. The three objectives of the new strategy 
are: 

(a) Decouple the specific DOE project for pit fabrication, which is included in the Capability 
Maintenance and lmpr<n·cments Project (CMIP). from other projects and focus development of pit 
production capabilit) at TA-SS \\ithout disrupting ongoing mission. 
(b) Maintain pit production as a continuous process. and achiC\-e an intermediate Capacity oC20 pits per 
)-ear by FY 2007 \\ilhout prejudice to the C\'Cntual SO pit per year capacity. 
(c) Dela~- CMIP while performing urgent maintenance and equipment replacement beginning in FY 
1999. 

2. CMR project management considerations. That in early 1997 DOE and LANL decided to temporarily 
suspend construction acti,·itics for the CMR upgrades project pending a thorough budget and project. 
manasement miC\, .. 

J. CMR safet~· re\iews and organr,.ational thanges. lnat on September 2. 1997. in response to safety 
considerations. LANL temporarily suspended operations within the CMR building pending an in-depth 
m iew of all operations and procedures being implemented \\ilhin the building to support on-going LANL 
missions. Operations were resumed 0\·er time in a phased manner as wodt control and wort authorization 
procedures were \'erified for each on-going project \l.ithin the building. 

-'· Nnr earthquake faulting studies at LANL That new studies initiated in 1997 indicate an increased 
likelihood of geologic rupture should certain seismic C\--ents OCQIT. 

ANALYSIS OF ENVIRONMENTAL ISSUES RAISED 

Analysis 

For each of the issues outlined 3bo,·e. this Supplement Analysis examines the follO\\ing factors: 

(31 Is the issue germane to a NEPA analysis'' 
(b) Does the issue represent a substantial change to the proposal analy~ in the SSM PElS" 
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(c) Docs the issue present signi{mt ucw cin:umstanccs or information relevant to cnvironmcncal 
concerns that was 1101 available to the decisionmakcr at the time the SSM ROD was issued? 
(d) Would the issue, ifkDown 11 the time, have affected the outcome of the propammatic decistons iD thl 
SSM ROD? 

If the Supplement Analysis leads to the conclusion that the decisions in the SSM ROD were based on an obsolete 
analysis. and if new information could have led to a different programmatic decision regarding where to locate the 
nlCStablishcd pit fabrication capability. then the SSM PElS should be supplemented. If the Supplement Analysis 
leads to the conclusion that the information raised in the issue was incorporated in the SSM PElS or otherwise 
known to the dccisionmakcr at the time the SSM ROD was issued; that the infonnation pertains to site-specific 
implementation of programmatic decisions; or that the information is irrcle\1lllt to a NEPA review; then the SSM 
PElS need not be supplemented. 

Analysis of Issues Raised by Plaintiffs 

1. Impacts at TA-55, PF-4. That all propotcd activities analyzed in tile SSM PElS for tbe LANL pit 
production missloa were UMtmed to take place at TA-55, PF-4, ud tbat Impacts fnND c:onaec:ted actions 
were omitted. · 

The altemati\o-e to reestablish pit fabrication at LANL is cliscussod in the SSM PElS in Chapter 3 (SSM PElS Vol. 
I. Sec. 3.4.3.2, p. 3-~8) which in tum refers to a more detailed discussion iD Appendix A {SSM PElS Vol. n. 
Appendix A. Sec. A.3.3.1, p. A·ll7]. Appendix A, Table A.3.3.1-l, lists six separate buildings projected to be 
used for pit fabrication if the mission were located at LANL. Tbcn:f'orc it was undcrstoocl that more than one 
facility would be used for pit filbrication activities at LANL. (Sec also the Declaration of'PauJ T. {'annirrgbam, 
June 6. 1997, paragraph~.) 

The SSM PElS prcMdcd an analysis or those factors that allOMd the clccisionmaker to disaimiDale betMen 
locating the pit fabrication capability at LANL or SRS. 1be SSM PElS focused on major facilities aDd omitted 
minor facilities (SSM PElS, Vol. n, Sec. A.l.5, p. A-21). The programmatic analysis was based on bounding 
scenarios for poteDiiaJ impacts at the two sites c:onsidaed, and the leNd of detail that appeared in the SSM PElS 
·was sufficient for the decision to be made - that of placcmcnt of mission. 

Environmental impacts from reestablishing pit fabrication at LANL were analyzed in Chapter 4 [SSM PElS, Vol 
I. Sc:c. 4.6.3, p. 4-276]; impacts to the several facets of the environment were projected based on the description of 
the alternatives in Appendix A. The discussions UDder many oC the facets made refcrcs~CC to the multipleT As 
involved in the proposal: sec, for example, the cliscussion for c:uJturali'CSOUR:CS [SSM PElS, Vol. I, Sec. 4.6.3.7. p. 
4-291) which specifically addrcslcd the potential for impacts at each of six TAl. Tbe Paine Affidavit issnc 
specifically addressed impacts for waste management. air quality, and surface water. Tbe PElS impact analysis for 
waste management rd'ermccd LANL "faciliticsw in the plural (SSM PElS, Vol. I, Sec. 3.4.3.2, p. 3-61); tbat for air 
quality was based on either actual stacks or a hypolhctical ceotrally located stack (SSM PElS, Vol. n, Sec. B.3.6, p. 
B-14]; that for surface \\1ltcr raourca n:f'CRilCCCI "'TAsw in the plural [SSM PElS, Vol. I, Sec. 4.6.3.4, p. 4-213). 
Thcrcfon:. where appropriate impaets v.ue analyzed for more than just TA-55. 

The SSM PElS provided a comparati~ aDalysis or the action altcmalives apinst the No Action altcmatM, which 
served as a rcf'cn:noc base (SSM PElS, Vol. n, Sec. A. I, p. A-1). Each oftbe two sites ualyzed in tbe SSM PElS, 
LANL and SRS, have an existing I~ associated with nucJcar operations; hcnc:c the impacts associated 
with locating lhc pil fabrication mialon were additi-..e ID the No Action impacts bo.m millions alrrady at each site. 
The ,No Action altemath-e assumed that the sites would continue to operate until at least 2005 with existing 
facilities that could comply with environment, safety and health requitemcnts, lnd that Cacilitics would be subject 
to routine maintenance and repairs. Therefore, the impacts of reasonably forcsccablc filc:ility repairs and workloads 
were included inlhe No Action baseline. 
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S.ppi~Wiint Analysis: Enhanum~nt of Pit Manufnctllrlng at LANL, SSM PElS 

Conlideration of whether actions arc COMccted in the sense of NEPA is useful to determine whether they lhould be 
analyzed together, as in 1 prosrammatic miew such as the SSM PElS, rather dian sepuatdy (40 Cf1t 
150&.1j{a)(l)J: it is appropriate to consider in one programmatic analysis the impacts from establishing connected 
pit fabric:ation activities in several t.c:ilitics. The SSM PElS did tbis. In kcepins with the hwo-tiercid NEPA 
stralegy outlined in the SSM PElS (SSM PElS, Vol. I, Sec. I.S. p.l-1), DOE decided that the impac;ta or 
implementing programmatic decisions at a site-specific level would be addressed in subsequent tiered project
spccifu: NEPA reviews (SSM ROD Sec. 3.A.4). 

The LANL Site Wide EIS (SWEIS). currently in preparation in accordance with 10 CFR l0ll.330(c), will provide 
a sitc:·spccific look at the cumulati\"c impacts of operating LANL; it will also analyze four alternative ways to 
continue to operalc the entire site for the nc.:~1 ten years (Advance Notice or Intent (ANOI) to prepare the SWEIS 
(59 FR 40889, August 10. 1994), A.R. No. VII.B-14; Notice oflntentto prepare the SWEIS [60 FR 25697, May 
12. l99SJ. A.R No. Vll.B·IB; LANL SWEIS Implementation Plan (DOEIEIS-0238), NO\-embcr 1995, A.R No. 
VII.B-20]. The four planned draft alternath'CI arc: 

(a) No Action • continue LANL operations at their current planned level. 
(b) Expanded Operations • implement all current DOE mission clement assignments to LANL at the 
highest foreseeable level or adivity and fully implement recent mission assignments. 
(c) Reduced Operations- coDduct the minimal level or activity 11CCCSS8JY to maintain capabilities 
necessary to support DOE missions. 
(d) Greener Operations ·use LANL capabilities to minimize 5Upp011 to DOE cldeose and nuclear 
weapons missions, and maximize support to oCher DOE mission elements. 

Tbe LANL SWEIS Will consider the impacts of implementing the SSM prosrammatic decisions at LANL. It Will 
consider enhancement oC the existing pit manufacturing capability at LANL, and is expected to provide 1 project· 
spcci(u; NEP A review for certain aspects oC the SSM ROD pit fabric:atiou missioD assignme:at. including CMIP. 
The SSM PElS loOked at pit fabrication needs over the next 10 or more years. essc:ntially the same timeframc as 
the LANL SWEIS analysis. Under the No Action A1tcmativc (the base case in the SWEIS analysis), LANL could 
continue to fabricate pits at the existing capability 1c:Yel (approximately a pit per JDODth); UDder the Expanded 
Operations alternative, LANL CXIUld fabric:atc 50 pits per )a~" (using 1 single labor shift) or achieve 80 pits per 
year (the surge level indicated in the SSM PElS) within the 10-ycar timdrame; and under the other two 
altenaativcs LANL could maintain a pit manufacturing capability but produce pits at a lesser number. 

Tbe Draft LANL SWEIS is~ scbcduJed for release to the public for review and comment in May 1998. 
The Final SWEIS is scltcduled for N<Mmber 1998, and tile ROD for late 1998. 

The issue is in error regarding the allcptioll that only TA·SS was considered in the SSM PElS; the SSM PElS 
analysis was based on the pcojcction that seYCilll ~and miDor faciiitica It LANL would be iiiYOived in pit 
fabrication. The issue provides no aew information that was not available to the SSM dccisionmakcr. Tbcrcforc, 
no change to the SSM PElS is wuraoted. 

2. Ceaaected actionL 'l1lat tile Fiaal PElS diciJtOt klentlfy ud UICII tile couected ud C1111111lative 
enviroameatallmpacb vi lis projec:tl rdated to pit procluctl011, cosdng oa tile order ~ Sl biJJioD. 1'bole lis 
projectlare: 

(a) -.denlize facilllia aad iDII'Utnlcbu'e at TA·SS, particularl1 plutoaiam fadlitJ 4, to allow tile 
contjnuing safe nuclear materials proc:eaiag operad0111 needed for pit fabricadoa dllroagb FY 2020; 

The SSM PElS limited its review oCaltemativc locations for rcc:stablishing pit fabric:ation to those sites that already 
had some measure or the appropriate t.cc:hnical or facility infrastruc:turc (SSM PElS Vol. I. Sec. 2.S.3, p. 2·111; 
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only two sites. LANL and SRS. qualified. At LANL the prccxistin& plutonium capability existed Jarscly at TA-SS, 
which contributed to LANL qualifyin& as an alternative site. FICililies at LANL such as TA-55 arc used to suppor1 
a variety of mission needs for a variety of sponsors [SSM PElS Vol I, Sec. 3.2.6, p. 3·11; Table 3.2.6-1, p. 3·19}. 
TA·S' is one or the newer facilities at LANL (first oca~pied iD the 1Mc 1970s); ·like all buildings it requires 
pcrioclic maintenance in order to c:ontinuc to operate. The SSM PElS indicated that DO facilities at LANL would be 
phased out regardless or decisions on pit fabrication stcmmiq from the SSM PElS [SSM PElS Vol. I, Sec. 4.6.1, 
p. 4·2461. It is essential to maintain the nuclear infrastructure at LANL iD safe operating condition and perform 
upgrades when necessary to achieve environment, safety and health goals. Tberef'ore, the SSM PElS 
dc:c;isiomnakc:r was aware that DOE would be obligated to repair and maintain its facilities at LANL, including 
TA-SS, in a safe operating condition independent of the mission assignment for pit fabrication. LANL has existing 
capabilities that are essential to support other ongoing missions in addition to pit fabrication: such as lhc TA-55 
capability for residue processing and for storing and handling plutonium. Although TA-SS facilities are being 
used to support LANL 's pit fabrication mission. facility maintenance requirements exist independent or this 
mission assignment. 

DOE inc:hJdcd requirements and plans for refurbishing nuclear facilities at LANL as part of lhe No Action 
altemalive in the SSM PElS. In addition, this issue was addressed in the final PElS Comment Response 
Document (SSM PElS. Vol. IV). In response to a question of why DOE is investing in new facilities at LANL, 
DOE Slated that "The TA-SS plutonium facility is approaching 20 )'CUS or service and many components of the 
facility Deed replacement or upgrading in order to sustain the R&D mission of the laboratory.• [SSM PElS Vol. 
·tv. c:ommcnt response 32.16, p. 3-84.] DOE further stated: •11 is true that DOE has determined that, under the 
existing stocltpile stewardship and management activities that bave been ongoins for many years. facilities at 
LANL will have to be maintained and in some CI5CS repaired or upgraded to allow LANL to continue to fulfill its 
existing mission. Far from being a 'stunning admission' that funue assisnments arc already being implemented, 
DOE bdieves lhat is simply good management practice to keep its COIISiderable real property - its buildinp aDd 
other' infrastructure- in safe,IOUnd, and operalin8 order.~ [SSM P£15, Vol. U, comment response 40.90, p. 3· 
144.) DOE and LANL need to continue to operate TA·SS aad PF-4 iDa MY that will allow the safe operatioa of 
the buildings to support nuclear materials processing opcratioas for the indefinite, foreseeable future; one such use, 
but not the only &UCb use. will be pit fabrication activities. In addil:iOD to the repairs and maintenance that would 
take place under the No Action baseline, the SSM PElS acknowledged that upgrades to PF-4, T A-S.5 would be 
needed to implement the pit fabric:ation mission [SSM PElS, Vol. l Sec. 3.4.3.2, p. 3-58}. 

The SSM PElS provided a programmatic review oftbc factors needed for the decisionmakcr to discriminate 
~~n locating the pit fabrication activities at LANL or SRS. UDder the two-phase NEP A strategy outlined iD 
the SSM PElS, projcct-spcc:ific decisions related to exactly bow the programmatic decisions would be implemented 
at LANL would be oovercd in subsequent tiered NEPA reviews. Although the SSM PElS indicated it asswncd, as 
a No Action base case, that operating facilities at LANL aDd SR.S would be kcp( in safe, environmentaiJy compliant 
operating cxmdition [SSM PElS, Vol. U, Sec. A.l, p. A· I}, it did DOl aDalyze at the site-specific level exactly bow 
that would be aocomplishecl. That~ of delail would have been mmec:essary, benc:c inappropriate, for a 
programmatic siting decision. Any future proposals to upgrade equipment or struc:tures at TA-SS would be looked 
at to determine if they would be subject to NEPA review; any sac:h review pertaining to pit fabrication would be 
c:onsidered a tiered review Oowing ftom the SSM PElS and ROD. 1bis issue was also addressed in Noveml)er 
1997 as part of the court-ordered disclosure of informatiDil reprdinc pit produc:lion activities at LANL. 

The Paine Affidavit makes reference to a newspaper article about the pit fabrication project (Paragraph 20, 
Attachment G). '"LANL Plutonium Pit Prqcc:t Plagued by Cost Overruns" [Santa Fe New MeriCtJII, December S, 
1997, p. A·l, AR. VII.B-44). Thisartic:teWIS based on a .;dc.ranptJ inlcniewwilh the LANL pit fabrication 
program manager, and discussed the then-aam:nt status of the pit fabrication project. The article discussed cost 
0\'emms in the CMR Uppades projcl::t. Tbe situation regarding cost overruns in the CMR Upgrades project is 
addnsscd under DOE Issue 2, below. The anicle also refereDCed m-e upgrade alternatives; these are discussed 
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below under Plaintiffs' Issue 5, Paine Affidavit Attachment 1. The information rdcrcftccd in the aewspaper article 
docs not constitute 1 substantial change to the programmatic proposal analyzed iD the SSM PElS. 

1bis ilsuc is not germane to 1 progrunma~ dedsioa as to whether to site pit fabrication capabilities at LANL or 
SRS. Because it was understood in the SSM PElS that f'acilities such as T A·55 needed to be kept iri safe opcralinl 
condition rcprdless of whether or not LANL received the pit fabrication mission, this issue docs not pmcm new 
information that was not available to the SSM decisionmaker. Even if a NEPA micw would be required, it would 
be a tiered.. projcct·spcc:ific review. 1bcreforc, no change to the SSM PElS is warranted. 

(b) modeml7..e the Facilities and inrrutructure or the TA-3 Sigma Complex for fabricating nonnuclear (e.g. 
beryllium, nnadium, uranium) pit components; 

Nonnuclear weapons components such as those made from beryllium are an tntegral pan or a pit; fabricating 
beryllium and other components was reassigned to LANL in 1993 prior to and independently or the pit fabrication 
mission assignment (SSM PElS Vol. IV, comment response 32.08. p. 3-83]. In 1992 DOE decided to prepare an 
Environmental Assessment (EA) on its proposal to consolidate c:ertain noMuclear facilities within the nuclear 
weapons compiCJt (57 FR 3046, January 27, 1992, A.R. No. VII.B-5], and completed the EA in June 1993 
(DOEIEA.0792, A.R. No. IU-85]. In this context, noMuclear facilities are those which manufacture or test the 
nonnuclear pans of nuclear weapons. These pans include such things as electronics. batteries, detonators, and 
specifically include beryllium technology and pit suppon (Nonnuclear Consolidation EA Executive Surruiwy, p. 
ES·l, DOEJEA.0792(ES), A.R. No. VU.B-9). On Scptcmbcr 14, 1993, DOE issued a Finding of No Significant 
Impact (FONSI) oa the Nonnuclear Consolidation EA (58 FR 48043, A.R. No. VU.B-12] after considerina public 
comments on 1 proposed FONSifA.R. No. VU.B-11}. The then-proposed action included a proposal to enhaDce 
existing beryllium tedmolo&Y at LANL: "BclyUiwn TccbnolO&Y and Pit Support - Tbc existing technoiO&f base 
and prototyping capability at LANL would be enhanced to provide limited manufacluriDg capability for beryllium 
technology and pit support now done at RFP." [58 FR. 48045.) · 

As soon as the FONSI was issued, DOE began to implement the proposed action fLeUcr from Howard Cauter, 
Deputy Assistant Secretary for Weapons CompiClt R.c:c:onfiguration, to Interested Parties, September 24, 1993, A.R. 
No. Vll.B-13). The beryllium technology work from RFP was subsequently moved to the Sigma CompiCJt at TA-3, 
LANL, to complement and enhance the prior existing capability. 

1bc DOE's proposal to enhance the capability at the TA-3 Sigma CompiClt for beryllium technology and pit 
support func:lions was analyzed at length in the Nonnuclear Consolidatiort EA, JUDC I 993, and disc:usscd iD its 
FONSI, September 1993. Implementation of this proposal bepn shortly after the FONSI was issued and included 
upgrades to Sigma CompiClt. Thcrdore, this decision did not have to be misiled in the SSM PElS; siru:e no 
decisions were needed on this aspect, no additional NEPA analysis was needed iD the SSM PElS. 

This issue does l'IOl present new information that was not available to the SSM decisionmakcr. Thcrc!ore. no 
. change to the SSM PElS is wamntcd. 

(c) relocate lldeded aviroaaaentally eealitive audear materiala aaluioaa from TA·SS to the •sial CMB 
buildinc to provide ..trident apace for upuded pit manuracturinc operatlou at TA-SS. a declaOil t1aat II 
aow uader active ncOIIJideration ud may be abudoaed; 

1bc SSM PElS addressed the programmatic issues related to whether to site pit fabrication activities at LANL or 
SRS. Tbc SSM PElS Slated that site-spcc:ific: implementation or the programmatic decision would be addressed in 
sub!f.quent tiered NEPA reviews [SSM PElS, Vol. I. Sec. 1.5, p. l-8]. The CMR Building is needed to suppon 
ongoing LANL work reprd)ess of the assignment of the pit fabfication mission to LANL, and space allcx:ations for 
assignment of work relating to nuclear materials may or may not be relC\-ant to the pit fabrication mission. For pit 
fabrication. the specifics of Cltlctly what processes would go in which building would be a site-specific detail of 
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implementation beyond the intent of the SSM PElS. A planning decision bas not ,et been made reprding whether 
to propo&c the usc of the CMR buildina for missions relocated froni TA-55, if, in r.ct,111y activities ue mewed 
from TA-55. Potential environmental impacts for thls '"nario, if proposed. would be analyzed in pmjccl-specifk 
NEP li. reviews when appropriate. Alternatives to moving activities from T A-55 to CMR ue anticipated to be 
addressed in the LANL SWEIS, includiD& the potential for cxpandina TA-55. In tbc event that a decision that is 
made through a NEP A n:vicw is subsequently abandoned, additional NEP A review is not nccdcd to addrcll the 
agency's failure to take the action. 

This issue docs not present new information that is germane to a programmatic SS..~ decision. Therefore, no 
change to the SSM PElS is warranted. 

(d) add 111mc~at analytical cbemi.ftl')' capacity to tbe CMR facility to 111ppot1 iKreased pit produdioe 
rates; 

LANL bas existing capabilities that arc essential to support other ongoing missions in addition to pit fabrication 
including the capability for anal)1ical chemistry in CMR. In 1997 DOE completed its EA on the proposed 
upgrades to the CMR Building [DOEIEA-1101, A.R. No. Vll.B-27). DOE found that no significant impacts wou1cl 
be expected to ocx:ur, therefore an EJS on that proposal was not nccdcd (FONSI, Fcbnwy 11, 1997, A.R. No. 
VII.B-28). The EA analyzed upgrades nccdcd to make the building continue to be useable for the forcsccable 
future for continuing qoing mission assignments. It specifically did not analyze upgrades needed to implcmcnt 
potential future oew mission assignments. The CMR fONSI covered two potential upgrade designs for the CMR 
upgrades. Under the first. DOE "vuld upgrade the chemistry space in three wings "ilh collocated omce space. 
Under the secoad, DOE would upgrade the chemistry space in '"wings, relocate omce space. and put the third 
wing in safe standby condition. The FONSl stated that if DOE reJected the recond dcsip. llld subscquentJy 
considered the space in the third wing for other programmatic needs, DOE would perform a separate NEPA 
analysis regarding aay proposed new mission ure. 

DOE must maintain the nuclear infrastructure at LANL regardless of the pit fabrication mission in order to 
perform nuclear operations safely and reliably. Analytical chemistry is needed to support pit fabric:aUon (SSM 

. PElS. Vol. L Sec. 3.4.3.2, p. 3-SB; Sec. 3.4.3.3, p. 3~). The SSM PElS analyzed analytical chemistry as part of 
the infrastructure capability for each site (LANL and SRS) sufficient to support the pit capacities analyzed. The 
CMR building. built in the early 19SOs. requires maintenance, repairs and upgrades to sustain the cfl'ective:ncss llld 
safety of' the facility. 1bcse upgrades were addressed in the No Action Alternative in the SSM PElS (SSM PElS, 
Vol. IV. comment response 41.18, p. 3·158) and in the CMR EAand FONSJ ofFcbnwy 1997. (Sec also the 
Declaration of Paul T. Cunningham. paragraphs 9 and 10, and the Second Dcclaruion of Albert E. WJUteman, 
paragraph S.d. I.) · 

There arc no proposals to increase pit production rates over those analyzed in the SSM PElS. Although at the 
request of Conpas DOE and LANL ~ done some prelirniswy contingency plamling as to bow higher 
production rates might be achieved, if e~o·cr ncc:cssary, these considerations have not reached the ll8tC ar 8D 8JCDCY 

proposal, hCilQC are not ripe for decision or NEPA review (sec Plaintiff's'lssuc 3, bdow). 

This issue is based on incorrect information regarding rates of pit fabrication. The issue does not indicate that the 
analytical capability analyzed in the PElS was incomct. Therefore, no change to the SSM PElS is warranted. 

(e) establllb a Special Nuclear Material Trusportation Corridor between TA·SS 111d t1ae CMR fadlitJ; 

Although the idea of pl'ing an existing. essentially abandoned. giavel road between TA-5S and the CMR Buildin& 
at TA-3 has been disa1sscd over the years. and may have some advantages for the safe, liCICUR transport ofnuckar 
materials between those two facilities. DOE has not yet fonnally proposed to undcnake this action; however, it is 
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anticipated that this may be includecl in the SWEIS as pan of' the consideration of a possible aew transportation 
corridor beCwecn the two buildinp. 

This issue is not sennane to a programmatic NEP A review siDce it is at the lcYd of a minor~ 
infrastruc:SUrc feature. While it may be a convenience in operating LANL r.cilities, it il not a DeCICS5IlY action for 
pit fabrication and docs not bear on the programmatic decision to locate the pit fabrication mission at LANL. 
Therefore. no change to the SSM PElS is warranted. 

(f) renm·ate and make major modifications to the Nuclear Materials Storace FKIIIty (NMSF) at TA-55 to 
accommodate Increased plutonium inventory resulting from planned increase In pit surveiUance and pit 
fabrkation operations. 

fn 1986 DOE completed an EA and FONSI on the construction and operation of the then-new proposal for NMSF. 
[Memorandum, DOEIHQ. EH-1. AssiSiant Sccrelary Walker. to DOEIHQ, DP-1, Assistant Sec:retaJy Foley, August 
28. 1986. A.R. VII.B-2; NMSF EA. A,R. No. VII.B-1, and FOSSI, August, 1986, A.R. No. VJI.B-2.] The 
operation of NMSF for its intended purpose was considered in the SSM PElS as pan of the No Action baseline and 
as a facility that could be used to suppon pit fabrication at LA. "'11.. 

The NMSF was c:oncci,·cd in the early 1980's as a centralized facility at LANL for receipt and intermediate to 
long-term storage of special nuclear materials. Upon completion of construction ofNMSF in 1987, DOE and 
LANL identified design and construction deficiencies in this facility which PRCiudcd the ac:ccpcancc of the 
sttuctu~c for ocx:upancy; the introduction of nuclear materials into the NMSF was dlerdorc DOt possible because it 
CXJUid not be used for its intended function and because health and safety operating parameterS could not be met. In 
the early 1990's a series of studies was conducted to determine what nccdcd to be done 10 brill& the structure to an 
operable state. The repairs came to be known as the "NMSF RcncMation Project. • The NMSF I'CIIOYations wooJd 
allow the building to operate at its original design capacity (6.6 metric tons of plutonium) to sapport oqoing 
mission assignments at LANL, and were determined to be CO\ucd by the 1986 NMSF EA (Mcmmandum, Webb, 
DOEILAAO, to Foxx, LANL, December 21, 1994, A.R. VII.B-17; arvering memorandnm, Rcis, DOEIHQIDN. 
to Manager-, DOEIAL. NcM:mbcr 9, 1994, A.R. No. VII.B-lS; sec also Ellird, LANL, May 14, 1993, All No. 
VU.B-6, and Tingley et al .• LANL, May 2S, 1993, A.R. No. VU.B-7). 

DOE is now renovating the facility to c:omc:1 design and construction deficicnc:ies in the stnKtuR. and damage 8Dd 
deterioration resulting from these deficiencies. Conceptual design f~ the NMSF renawtions began in 1997. 
preliminary design began in 1998, final design is expected to start in the spring of 1999, cons&ructiOD is sc:heduled 
to begin in the summer of 2000. and the renovations are scheduled to be completed in 2004. The renovations will 

·allow the facility to store up to 6.6 mctric tons or plutonium, as was covered in the 1986 EA and FONSI. The 
facility wiD be used to support many on-going LANL mission requirements, including the SSM Program. 

DOE plans to renovate the NMSF, as bas been discussed siDce 1992, to c:orrcct design and CODSUuction 
deficiencies in the structure and damage and deterioration teSUiting from these deficiencies. However, the 
rei'IO\-ations would serve only to make the building functional in order to perform the activities discussed and 
analyzed m the 1986 NMSF EA and FONSI. The baseline used in the SSM PElS for clctermining the: impact~ of 
reestablishing pit fabrication capability at LANL included making use ofNMSF wbca functioaal (NMSF C8IIDOt be 
used to store nuclear materials until it becomes functional which would not be possible until renovation activities 
ha\.oe taken place). The plans to renovate the NMSF were lmown to the SSM dccisionmaker and do not c:cmstituk: 
new information. There are no plans to store additional material in the NMSF cmr the amount considered at the 
time the SSM PElS was prepared - the NMSF will be renovated to accommodate storing 6.61Dct1k tons of 
plutenium. the same amount of material used as the basis of the analysis in the 1986 NMSF EA. 

There arc no proposals to increase pit production rates over those analyzed in the SSM PElS. Although at the 
request of Congress DOE and LAI'ol1.. have done some preliminary contingency planning as to bow higher 
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production rates might be achieved. if ever DCCC5S81')', thcsc considerations llave not reached lhe stare of an agency 
proposal. hcnte arc not ripe for decision or NEPA .mew (ICC Plaintifli' Issue 3, below). There are no plans to 
increase pit surveillance over cumnt projections (known to SSM dccisionmakcrs) or to iDc:rease pit fabrication 
operations 0\-cr the levels analyzed in the SSM PElS. 

This issue was earlier addressed in this litigation in the First Declaration of Albert E. Whircman. He states that the 
NMSF renovation 'lll'liS considered in the baseline No Ac:tion alternative of &he SSM PElS. mel that these "activities 
arc necessary for ongoing stockpile stewardship and management independent of the determination made in the 
SSM-PElS. •· [First Declaration of Albert E. Whiteman, p. 2. See also Declaration of Paul T. CUnningham, 
paragraph 11.1 

This issue docs not present new information that was not available to the SSM dccisionmalter. The issue regarding 
increase in pit fabrication operations over that analyzed in the SSM PEIS is erroneous. Therefore, no change to 
the SSM PElS is warranted.. 

J. Surge planning scenario. nat the PElS ualysis is outdated beeauae it did DOC ualyze tbe reuoaable 
foreseeable environmental impacts from DOE's approved IUfle planning scenario for rabric:atin& up to 500 
-~~at~~~ . 
The SSM PElS analysis of fabricating 20 to SO pits per year, with 80 pits per year on 'a surge basis. 'l1l'liS predicated 
on the ncccl for new pits over the next 10 or more years. For comparison, tile capacity ofRFP when operating 'l1l'liS 

about 2,000 pits per year (SSM PElS Vol. IV, commcDt response 32.01, p. 3-80); the SSM PElS addresled 
reestablishing the former RFP c:apabili1y but not its former capadty. DOE was aware at the time the PElS was 
prepared that future requirements for c:apacity for pit tabric:aUoa w= untertain [SSM PElS Vol. I. Soc. 3.6, p. 3· 
93). In the SSM PElS Comment Response Doc;umCilt, DOE stated: "Because of the smaU demand for the 
fabrication or replacement plutonium pits over the next 10 or more years. DOE di!1 DOl pmpose a new pit 
fabrication facility with a capacity equivalent to the capacities required for otha' portions for the nuclear 11aJ10111 
complex. However. limited fabrication of new rcpJaccment pits would be requbccl to maintain capability ud to 
replace pits lost during weapons surveiiJaDcc. SeCtion 3.6 discusses DOE's future plaDs sbouJd a life-limited 
phenomenon be found in stockpile pits and a larger pit fabrication capacity be required • (SSM PElS Vol. IV, 
comment response 40.19, p. 3-107.) The SSM ROD indicated that if a greater capacity for pit filbrication were to 
be needed in the future. appropriate environmental and siting analyses would be pcrfDrmed at that time (SSM ROD . 
Supplementary Information; Sec. 3.A.4). To date, the nation has not determined future stockpile rates to be grater 
than anticipated in the SSM PElS, and DOE bas no proposals at this time to establish a grcater pit fabrication 
capacity within its planned capability. 

Part of the assignment given to LANL by the SSM ROD was to assist DOE in devdoping cquipmc:nl aDd 
technologies to cxpaDd the limited capability assigned in 1996 to LANL into a larJCr C8plbility that mipt be 
needed by DOE at some site at some point in the future. This did not imply that 1Udlu expanded capecity, if ever 
needed. would be located at LANL; instead, the SSM ROD stated that in this event, cnvinmmcntal aDd sitiq 
studies would be performed. (SSM ROD 3.A.4). 

The Paine Affidavit makes reference to LANL 's Institutional Plan for FY 1998 • 2003 (Pirapaph ll, 
Attachment H). The Mlnstitutional Plan FY 1998- FY 2003" (LALP-97-130, October 1997, All No. VD.B-40}, 
in tum, makes reference to a multi-site study and the eonsidcration of a modular productioD QPibility that could 
be dcpl~-ed rapidly if there was a change from the requirements considered in the SSM PElS and ROD (LALP-97-
130. p. 28). In Febnwy J996 DOE formed an inter-tire team Ml.ich was asked to~a plan which would 
pr<Mdc a stratc~· to establish a project in FYOO which would be responsible for developing a means to ICbicve a 
higher pit production capacity within five years of an identified need (Memorandum. Feblualy 21, 1996, 
Whiteman to Veldman. et al., A.R. No. Vll.B-22; Attachment, "Rapid Reconstitution oCPit Production ~ty," 
February 20. 1996. Khalil. DOE AL. A.R. No. VII.B-21). The memorandum stated that the project Deeded to 
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provide a scalcable capec:ity. and would require dndopment and technology demoi15Ullllion; the SSM ROD 
subscquenlly rccoanizcd this: "DDE will perform deYclopment and demonstration work at its operating plutonium 
fiK:ililics ovcr the next ICW1'al years to study altcmative facility ccmcepiS ror a lar&er capacity." [SSM ROD, Sec. 
3.A.4.1 This memorandum predated the SSM PElS and was known to the SSM dccisionmaker. In Aup 1997 
the inter-site team completed its report. ~ Rcc:onstituli011 or Pit Production Capacity: Systems Studies 
Assessment and Recommendations" (LLNL UCRl.-ID-12865!1, Jardine, LLNL, Reardon, LANL, and Grimley and 
Branstetter, Sandia National Laboratories, Au~ 1997, A.R. No. VII.B-36). This document is subject to 
controlled distribution because it contains Unclassified Controlled Nuclear Information (UCNI) material. The 
strategy responds to the 1996 memorandum charse to be able to establish 1 greater capacity within five years or an 
identified need. The SSM ROD stated that in the event a larser capacity were ever needed, appropriate siting and 
cm·ironmcntal reviews would be performed at that time [SSM ROD, See. 3.A.4]. While the August 1997 report 
was completed after the SSM ROD was issued, it addressed a topic that the SSM ROD specifically excluded as a 
reasonably forc:secable action requiring a programmatic decision at that time. Therefore neither the LANL 
Institutional Plan nor the I 997 rapid reconstitution plan present new information that would bear on the SSM 
ROD decisions to site pit manufacturing capacity at LANL. 

As pan of prudent planning to support and maintain the directed stockpile levels in the event oC an unforeseen 
future issue that could affect national security, at the request of Congress in FY96 DOE began work on a 
preliminary contingency plan that could put into place a production capability of up to SOO pits per year. In the 
National Defense Authorization Act for Fiscal Year 1997, P.L. 104-201, Section 3UI, Congress required the 
Secretary or Energy to submit to Congress a rqlOl1 on DOE's plans for achieving the capability to produee and 
remanufac:turc plutonium pits. In response to that requirement, DOE prepared the "Dcpartmcot of Energy Report 
on Plutonium Pit Production and Remanufacturing Plans" (LcUer, SecRtary Pella to Congressman Floyd Spcnc:e, · 
Chairman, CommiUcc on National Seauity, U.S. House of Representatives, August J8, 1997, c:overillc · 
"Ocpartmeat of'EnCfl)' Report on Plutonium Pit Production and RemlnuCac:turilg Plans. Sccrdary o(Erlcrgy, July 
1997.w A.R. No. VJI.B-37). The report provided Congress wi1b DOE's initial budiDe plan to JCStorc the 
c:apabilily to prod"c:e pits for the nuclear .-eapons stoc:kpile (war-reserve pits). Tbc bucline consisted or three 
parts: (a) demonstrate that the capability to produee war-reserve pits ean be~ at LANL; (b) install a 
limited c:apacity at LANL to produce up to so war-rescnc pits; and (c) develop a c;ontingcocy plan to establish 
capacity to produce up to 500 war-reserve pits, using LANL technology as 1 model, at existing DOE buildings at 
SRS. DOE's Oak Ridge Reservation, DOE's Pantex Plant, and DOE's Nevada Test Site (R.cporl. p. 2). The 
number SOO was used for planning purposes bceausc it represented a rate which could reproduoe 1Iarse quantity 
"lot- within a reasonable timcframe, and because it was felt to be achievable by replicaling multiple setups of' the 
type that arc being put into place at LANL. (Sec also A.R. No. VD.B-42.] No specific requirements for an upper 
capacity number have yet been developed. This preliminary plan, which has never progressed bcyood its vet)' early 
stages. is cum:nlly on bold pending development and evaluation of the design, proc:csses. equipment, and 
feasibility of the current ongoing pit rebuild program at LANL. As stated in the SSM ROD, any decisions to 
pursue an expanded capacity in the fimue, including siting decisions, would be subjcc:t to funbcr NEPA review 
!SSM PElS, Vol. I, Sec. U, p. 1-1). . 

The SSM PElS and ROD acknowledged that future needs for pit fabrication capacity are unkDown, and that futuR 
plans for future capacities will be subject to filturc NEP A review. The COIItiJI&ency plan requested by Congresa, 
which has had some preliminary work, is not fully developed and is DOl expected to be fully d&:wloped for quite 
some time. Therefore it does 1101 represent a proposal within the meaning ofNEPA, and is DOt ripe for analysis or 
decision. 

This issue docs not present new infonnatioa that is germane to rhe proarammatic decisions .in abe SSM ROD. It 
raises an issue that is not yet ripe for NEPA review. Therefore, no change to the SSM PElS is warranted. 
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4. DNISB ufety consldentlon. nar die PElS Inadequately considered ulety coasldcratfoa auodated w1t11 
tile CMR Bulldina,ldcatlfled Ia part Ia a December 1997 DNFSB report to DOL . 

The DNFSB, established in 1988, bas certain oversight respoll51bllities for nuclear ftlc;ilitics at LANL.sudl as 
TA·55 or CMR. Under its cnablin& statute (42 USC 2286) DNFSB is responsible for independent, external 
oversight of all activities in DOE's nuclear weapons complex afrcaing health and safety. The DNFSB reviews 
operations. practices, and occurrences at DOE's defense nuclear facilities and recommends actions to the SccrdaJy 
of Energy to protect public health and safety. As such. the DNFSB assists DOE in its continuous efforts to control 
risks associated with its operations and to continually impm-e its performance. This aspect of site management is 
an integral component of continuing operations at all DOE sites, including LANL. 

In July 1997 LANL pro\"idcd DOE and the DNFSB 11o"ith a copy of the draft "Enhanced Conceptual Design Report 
(ECDR) for the Capability Maintenance and Impro,-cmcnt Project (CMIP)" n:ferenccd in Paragraph 23 of the 
Paine Affidavit The DNFSB conducted an on-site micw or the draft ECDR in September 1997. The DNFSB 
letter of December .5, 1997, referenced in Paragraph 23 of the Paine Affidavit u Attachment I [A.R. No. Vli.B-4.5). 
pfO\idcd input to DOE and LANL on the draft ECDR. Completion of the draft ECDR is cumntly on hold due to 
project changes and funding considerations. DOE recently appi'IMd a modified approach to implementing CMIP 
[Memorandum. January 12, 1998, Whiteman to Cunningham. A.R. No. Vli.B-.50) (sec DOE Issue 1), and the draft 
ECDR will be revised to ac:commodate the modified strategy. Given current flmding and schedule considerations, 
LANL docs not expect to resume work on the draft ECDR until FY99, with FYOO as the earliest completion date. 

The issues raised by the DNFSB iD its ~ 19971ettcr are manaaemeat aDd proccss issues CODiistcnt with 
the charter or that Board. While it is posstble that ftJlure DOE initiatives associated with c:orrectin& the problems 
noted by the DNFSB could be subject to fiaturc NEPA reviews, DCI such proposals lla\IC yet bcca made. 
Furthermore, the management and proc:ess issues raised by the DNFSB do not aft"ec:t the prosrammatic question of 
assisnmcnt of the pit production mission to either LANL or SRS addressed iD the SSM ROD. ADy proposals 
resulting from these issues will be appropriately addressed by further, facill1y-specific NEPA n:vlews. 

CMR project management and operational CODsiderations arc discussed under DOE Issues 2 and 3. Construction 
or the CMR. Upgrades project was temporarily suspended iD the spring of 1997 pending teYiew and implcmeDlation 
or better project management controls. That work was completed and c:onsuuction restarted in the 5UJlUIICI' of 
1997. Project management considerations ol the Uppades Project. CMR operations safety JCYiews and 
organizational changes arc unrelated to NEP A reviews. In the fall of 1997 iD response to safety consideratioas. 
LANL temporarily suspended operations within the CMR building pending an in-depth review of all CMR 
operations. Operations were resumed over time in a pbased manner as work COIIIIOI and wort autllori7ation 
procedures were verified for eacb on-goiq project within the building; most operations have lf:SIIIIIcd. In 
November 1997. LANL rcccMci a new Director; in Jamwy 1998 the Pirector reorpnizcd the IJiaiLIICIIlCII 
stnJCIUie for operating the CMR Building aDd its oogoing operations. Budgeting. estaNisbina project management 
contnlls. temporary suspension of wort to review opcntioaal safety, and establishing ID8IJ8&CIMIIl orpDizations 
would not be subject to NEPA. While it is possible that certain activities taken to improve operational safety may 
be subject to NEP A, any such ac:tion pertaining to implemcntina pit rabric:ation activities at LANL would be of a 
facility-specific DltiiR; in other words, 'MJUld be tiered from programmatic decisions establisbcd iD the SSM ROD. 

The DNFSB letter of December 5, 1997 also melltioocd earthqualce faults in the W:inity afT A-3 and the CMil 
Building; this is diSQISSCd under DOE IISUC 4. In 1997, LANL gcolop.ts initiated a study of the intcndationsbip 
or three known geologic faults (Pajarito. Guaje MOUDiain.. and Rendija Canyoa faults) in the vicinity ofLANL. 
The prelimi.rwy results of that draft Audy were pn:semcd to DOE mmapmea~ fMemorandum, Ocsabcr 28, 1997, 
lvc:s. DOEIHQ. to Manager. DOE AL, A.R. No. Vli.B-41; Memorandum. Scnaz:i to Trapp. November 13, 1997, 
A.R. No. Vli.B-43;Attachment 1: mcmoraadum, fvatoMmlger,Oc:toberll, 1997, A.ll No. VO.B-41]. The 
results to date indicate a possible c:onnec:tion bctweeD the three faults, which would incrc:ase the likelihood or 
geologic rupture should a seismic event occur. This could indicate that some buildings in TA·3 might be 
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vuJIIetlble to damage if ccnain seismic events occurred. OOE requires its sites ro review seismJc informaCion at 
about len )ear intcf\'als to dctenninc if there is any new information that ~ result Ia rcvislnJ silc IDIIDaJCIPCDl 
actions (DOE Order 420.1. Facility Safety, Sec. 4.4, Natural Pbcnomcna Hazards Mitiption}~ LANL bas been 
pcrfortnilll site studies for SC\ICral ycari in response ro lh.is requiremcat Additioaally, DOE is conductin& an 
agcaey-widc review ohcismic safety at aJI of its facilities in response ro EO 12941, '"Seismic Safety ofExisting 
FcdcraJly Owned or Leased Buildings" (59 FR 62545, A.R. No. VII.:O..l6), and a related DOE implementing 
guidance memorandum of October 18, 1996 from the Assistant Secretary far Emironmcnt, Safety and Health. 
This report is due to the Fc:deAI Emergency Management Adminisuation ~ Deccmbc:r I, 1998, and bai not yet 
been issued. 

Tbc: preliminary studies and draft rtpans indicate the need to consider n:vis:::g building engin.ccring standards at 
LANL (Memonandum. rvcs to Manager, October 28, 1997, A.R. No. VII.B-41). The LANL seismic studies do not 
indicate that the probability of an earthquake event is any mo~ likely than r;"C\iously thought; the SSM PElS 
discussed the known moderate seismic risk at LANL and the possibility or a seismic a-ent as an accident initiator 
fSSM PElS. Vol. I, Sec. 4.6.3.S. p. 4-281; Vol. D, Appendix F, Sec. F.2.3.J. p. f-21. F-22; sec also SSM PEIS Vol. 
I. Glossary, definition of"capable fault," p. 9-3). These studies indicate,~. that DOE, LANL and safety 
agencies must c:omc to agn:c:mcnt on the amount of seismic protcc:tion needed for new and n:trofittcd buildings at 
LANL. 

Consuuc:tion of strudUral modifications such as installing additional seismic bracing ""'Uid be subject to a NEP A 
review; this type of facility-specific review if pertaining 10 implemcDting pit f.abric:ation deasions would be tiered 
from progtammalic decisions established in the SSM ROD. 

While the incidellts and studies pointed out in this issue postdate issuance oCtbc SSM PElS and SSM ROD, actions 
pcrtainins solely to budgeting. project managCIDCilt, pcrsoanel reorganjzatiom, and dr:vdoping design standards 
would not be subject to NEPA. l.mplcmCDtinB specific actions pen.ining to aperabaaal safety or seiuilic upgrades 
may be subject to NEPA; howe\u, these woulcl be project-specific NE:PA l'e\'icws licted ftom the SSM aualysis. if 
applicable. and a~ not gcnnanc to programmatic:: decisions ~prding loc:atiDg the pit fabrication mission. 

5. Acddcots ia"t'Oivin& Pa-131. Tbat tbe PElS omitted aDJ aaal)'lis or acddeat coeaequenea i1n-ohiD1 
relcate of Pu-231. where iaformatioa iadicata tllat ._.thirds or dae PF-t apace at TA-55 alated for 
proceaiag h-238 would be locatc4 iD the same bulldlaJU pit fabl'itai* Kth-itia. 

The Paine Affidavit, Paragrapb 24, n:fcrs to alleged new information., Attachmelll J, that is claimed to shed new 
light on the IIOCidcnt c:onscqucaces ofproc::e.Wng Pn-238 at TA-55, Pf .... FallowiDg completion of the SSM PElS 
and assignment of pit fabrication to LANL in the SSM ROD, as part oC its sitt-spccific studies to devdop an 
approach to implementing the pit fabrication mission, LANL considered various alternative ways to aiJocatc office 
and laboratory space at T A-.55 and CMR among the various oagoiDg aDd newly-assiped missions. The results or 
that feasibility study were documcatcd ill • Altcmatiw for blen:asing the Nudcar MatcriaJs Processing Space at 

. Los Alamos for Future Missiolls" (LA-UR.-97-1000, April25, 1997, A.R. No. VD.B-30], which was included as 
Attac:iuncnt J to the Paine Affidavit. The feasi!Hlity llUdy included. as introduc:Coly material in the scc;bon cited by 
Plaintiffs. a summaty or the different then~ missions IDil theu<xistiJta space allocatioas in T A-55. This 
summary information on mission assignments was not new, IUid, u cxplaiDcd below, was available to the SSM 
dccisionmakcr at the time the SSM ROD was prepared. The fasibility study was iDcfuded as an attachmcnr to the 
draft ECDR sent in July 1997 to DOE and DNFSB; the ECDR bas DOt yet bceD fiDIIimi 

LANL carries out Pu-238 operations iJI TA-SS, PF-4, includin, the manuf.ac:tun ofPu-231 heat sources for the 
National Aeronautics and Spec:e Adminisualion (NASA) deep space missicos. and bas done so for many years 
under projects such IS the CassiN Project ('"Environmental Assessment for Radioisocopi~ Heat Source Fuel 
Processing and Fabrication,- DOE OffiCICS of Special Applications. AssiSUC! Secretary for Space and Defense 
Energy Systems, DOEIEA-o534, A.R. No. Vll.B-3; FONSI 56 FR 3<4057, Jal)· 25. 1991. A.Jl No. VII.B-4; "EIS 
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for the Cassini Mission, .. Solar System Exploration Division, Olfic:e of Specc Sc:icDc:c, NASA, JuDe 1995, A.R. No. 
Vli.B-19; ICC also Final SupplemeDtal EIS for the Cusini Milllioa, NASA, .JuDe 1997, A.R. No. VD.B-32). The 
use of plutonium laboratory floor SJIICC at TA-55, PF-4 for Pu-238 work associated with the Cassini mission, 
includina the consequences or release of radioloJical materials UDder DOrmaJ or ac:c:ident conditions, was · 
spc:cifacally asscsscd in the 1991 EA [DOEIEA.o534, Sec. U.l, p. 4-3; Sec. 6.2.1.2, p. 6-3; Sec. 6.2.2, p. 6-4; 
FONSI 56 FR 34059); DOE subsequently implemented this 1IUft essentially as described in the EA except that the 
period of operations for the Cassini project extended until 1996 insteld of 1994 as projected in the 1991 EA due to 
overall project delays. The information rqardin& collocation of Pu-238 work with other Pu work at TA-SS, PF-4, 
has bc:cn in the public venue since mid-1991 and does DOl represent Mncw information.~ 

The cumulative radiological impacts of collocating Cassini "·ork and pit processing was mentioned in the SSM 
PElS [SSM PElS, Vol. IV, comment response 11.07j. LANL has always had a limited capacily to manufacture 
pits (sec. for example. SSM PElS, Vol. IV, response to comment summary 32.12, p. 3·84; and reply to Question 
I Sa from the NRDC questions "Pit Production at Los Alamos: Questions Concerning Environment. Safety and 
Health Issues: Ncn."Cmbcr 1997). Tbc onaoing mix of plutonium operations at TA-SS, which include among other 
thinp the current pit fabric:ation work, Pu-238 operations, and plutonium n:sean;h and development to support 
LANL 's national security and environmental management missions, was included in the No Action Alternative in 
the SSM PElS; the pit production mission is not expected to result in any changes to the PF-4 areas involved in Pu· 
238 work. DOE continues to conduct these onpg activities and has in place procedures to assure that new 
activities wiD be subjc:d to riaorous safety reviews {"'hich among other things 85SCS5 the risk of collocating new 
aelivities with ongoing operations) before any new ac:thi.tics would be allowed to bepn. Thcref'ore, information 
regarding the collocation or ongoin& Pu-238 activities and proposed pit fabrication activities was available to the 
SSM dccisionmakcr at the time the SSM ROD was issued. The SSM PElS provided a programmatic analysis to 
compare impacts of pit fabrication that would be Clqlc:ded if located at LANL or SRS; it~ inteodcd that site
spccifie impacts of implemcntina programmatic mission assiJIUIICIIIS {including the cmnulative effects of 
collocated missions at TA-SS) would be analyzed in subscqucDt tiered NEP A documentation [SSM PElS, Vol. I, 
Sec:. l.S. p. l-8). 

The ac:acscnt analyses of the SSM PElS were explained in detail in Appendix F, which stated that the issues 
regarding health risks were twofold: to determine wbcthcr accidents at specific: facilities would pose Wlac:cqMble 
risks; and which alternative locations would provide an advantage of lesser risk [SSM PElS, Vol. n. Sec. F.l.l, p. 
F-1). The SSM PElS also acknowledged that specifics regarding measures to reduce risk would be contained in 
subsequent tiered NEPA reviews, projcc:t·specific design reviews. and facility-specific safety analysis reports [SSM 
PElS. Sec. F.l.l. p F-2). The soun:e documents reviewed [SSM PElS, Vol. U, Table F.l.l·l] made rcfereDCC to 
the pn:scncc ofPu-238 at TA-.U. 'Ibe SSM PElS pm1dcs a bocmding ac:ddcm analysis and COIIIJIIlCS tile 
potential health effects from different ac:eidcnt scenarios at LANL and SRS [SSM PElS, Vol. D. Sec:. F.2.3, p. F-
16). (See also SSM PElS Vol. IV, response to comment 11.08, p. 3·107; and 11.42, p. 3·54.} 

The dcc:isionmalccr had ldewJit inf'onnation available reprdin& the comparative risk oC placing pit fabrication 
activities at LANL or SRS (inc:ludin& that of colloc:atiD& pit fabrications activities in the same buildina as Pu-238 
activities). and whether or not the ac:cidcnt risk at any pen fac:ility was unacceptable. DOE is obligated to operate 
TA-SS at LANL in a safe opcratins configuration (including ongoing aamties with Pu-238) rcprdlcss of the 
iDaemen&al effec:t of placing pit fabrication activities at that fac:ility. The dec:isionmaker knew that Pu·238 
ac:tivitics take place at TA-ss, and the dcc:isionmaker weighed whether or not the iDCrCmental addition of adding 
pit fabrication operations to TA-SS posed an UJIIlCICCp(lble risk. 

This issue was addressed previously in this litiption in the Second Declaration of Albert E. Whiteman. He seated 
that .it has always bc:cn acknowledsecl that Pu-2~8 operations are carried out in TA-55 PF-4, and are addressed in 
theTA-55 Safety Analysis Report. A.R. No. 1-1124, 1·1125 (Sec;ond Dcdaration of Albert E. Whiteman, p. 28). 
He stated Pu-238 proc:csses ue housed in the north half ofPF-4 while pit manufacturing proc:esscs arc housed in 
the south half. and discusses safety and accident considerations (Sc:c:ond Dcclantion. p. 28. 29} 
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TIUs issue does not present new information that was not available to the SSM decisionmaket. 'I'befdorc, 110 
chanae to the SSM PElS is warranted. 

Aaalytit cf luua Ralaed by DOE 

I. Pit produc:tioa ltratqy. 

In September 1997 DOE initiated an evaluation of the potential for fabricating pits in the near-term without 
displacing other ongoing activities in T A·SS. A modified strategy was appro\·cd by DOE HQ in December 1997 
and transmitted from DOE ALto LANL in January 1998. The strategy in general Jddrcssed engineering project 
management, scheduling. and logistics issues. CMR and Sigma facilities would continue to support pit production. 
(Memorandum. Whiteman to Cunningham. January 12. 1998, A.R. No. Vll.B-SO; Attachment 1: memorandum, 
h'CS to 1\\ining. December 16, 1997, A.R. No. Vll.B46; Attachment 2: "Pit Production- Baseline Program and 
Project Requirements and Assumptions.") 

The time objectives or the modified strategy arc: 
(a) Decouple the CMIP project for pit fabrication from other projects and focus development of pit 
production capability at TA-SS l1rithout disrupting ongoing mission. 
(b) Maintain pit production as a continuous process, and achieve an intermediate capacity of 20 pits per 
year by FY 2007 without prejudi~ to the eventual SO pit per year capacity. 
(c) Delay CMIP while performing urgent maintcnaDcc and equipment ~ent bcginniDg in FY 
1999. . 

'The modified strategy in genctal addresses enginceriDg project management. scheduling. and logistics issues. 
lbc:&c types of issues do not result in enviJonmeD1al impacts other than those from implementing the proposed 
actions, and arc generally irrelevant to a NEPA rmew. The sitc.spec;ific implcmeruation ofCMJP would be 
subject to project-specific NEP A review. DOE anticipates that tbc site-specific emironmental impacts of 
implementing the CMIP project will be coatained in the LANL SWEIS now under preparation. 

Tbe SSM PElS acknowledged DOE's intent to further refine its plans to implement its programmatic dccisionf, 
the SSM PElS and ROD discussed the t\\o-tiered NEPA strategy and indicated !hal project-specific decisions on 
how to implcmcnl programmatic decisions would be analyzed in subsequent. tiered. NEP A reviews. DOE ~ now 
in the proc:css or n:fming its plans for implementing the new pit fabrication mission at LANL, and at the same time 
continuing to cany out its prior pit fabrication missions. 

Under the modified strategy, CMR and Sigma facilities would continue to support pit production. The usc of these 
two facilities to support pit procluttioa was discussed in the SSM PElS. As disc:usKd abaYc, the usc of Sigma to 
maiiUfac:turc nonnuclear pit components was analyzed by DOE in the NOMuclcar Consolidatioa EA. June 1993, 
and its n:latcd FONSI, September 1993. Implementation of that proposed action began in 1993. 

Dccoupling the CMlP project from other ongoing QODSUuc.tion projects at LANL facilities is a project management 
(paperMXk) activity that would 1101 in itsclfnsult in additional environmental impac:ts. Ja any case, the CMIP. 
project R:pn:SCnts site-specific implemcmation of programmatic SSM decisions; ill accordance with the SSM PElS 
and ROD, sitc-spc:cific implementation would be subject to subsequent, ti~ NEPA review. 

Maintaining pit production as a continuous process is a project management aspect of implementing Ibis propocal. 
lbe comparison of environmental impacts, if any, from differential schedules for implementing pit production 
would be captund in the project-specific NEPA miew for CMlP or its follow-on activities. 
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At the umc: time that they were e»nsidcrins implementation DCCds for CMlP, DOE and LANL COIIJidered the llcecl 
to expedite c:crtaln planned activities II TA-SS 10 that they would OCC\It prior to CMIP. These IR INhllcaiDCC 
Ktions and equipment uppadcs that would be nccdcd to conduct LANL 's dc:tenre million at TA-55 independeat · 
of the pit fabrication mission. Maintenance actions and upgrades to cxistin& equipment II TA-55 woul4 be subject 
to projcc:t-specific NEPA review: the LANL SWE1S is anticipated to consider the eumulative impactS or opcratina 
T A-55 under different scenarios, and additional project-specific NEPA review may be Deeded for any proposed 
equipment upgrades at the time they arc ripe for decision. 

The modifiCd stratqy for implementing the pit fabrication mission at LANL. as captured in the CMIP project 
modifications. would be details of site-specific implementation that would not be germane to a programmatic 
decision to locate this mission. Because it was understood in the SS!\..1 PElS that facilities such as TA-SS nccdcd to 
be kept in safe operating condition regardless of whether or not LANL rcc:cived the pit fabrication mission, this 
issue docs not present new information that would bear on the programmatic pit fabrication siting decision. 
Tiered, project-specific NEPA reviews are planned to cover the CMIP project and improvements to related 
facilities. Therefore. no change to the SSM PElS is warranted. 

l. CMR project management ooasiderationa. 

In tbc SSM PElS, DOE acknowledged that it could not eliminate any of its weapons manufacturing and component 
SUl\-eillance capabilities (SSM PElS, Vol. l, Sec:. 2.4.2, p. 2-8], and would continue to need all the basic 
capabilities of its industrial and laboratory base regardless of its decisions to R:establisb pit manufacturing 
capability (SSM PElS. Vol. I, Sec: 2.!, p. 2-10}. The need for analytical c:hcmistJy as part of the pit fabrication 
missioo was described in Appendix A [SSM PElS, Vol U. Sec:. A.3.3, p. A-117,1Dd Fipre A.3.3-l, p. A-111]. 
DOE also ac:knowledgocd that its SSM Program would continue to a-om as better infonDatioa became anilable 
and tcchnologicalacf\-ancemcnts occur, and that lbesc ftrturc advuc:cments would be subjcc:t to future NEPA 
la'icws (SSM PElS, Vol. I, Sec:. 2.5.1, p. 2·10]. One of the onaoina capabilities DOE continues to need in support 
or its nuclear weapons mission. and indcpcndcntly of any decision to site pit fabric:ation capabilities, is its 
analytical c:hcmistly capability at CMR. 

Over the past sc:vcraJ years. and independent of the need to reestablish pit fabrication, DOE has planned to upgrade 
the CMR building to extend its useful life to meet ongoing LANL mission requirements. DOE prepared the CMR. 
Upgrades EA (DOEJEA-1 101, A.R. No. Vll.B-27) and reached a FONSI for the proposed uppades on Felmwy 
1 1. 1997 (A.R. No. VII-8.28). OOE and LANL immediately began to implement those proposed actions in a 
sequential manner. LANL was tasked with carrying out certain project management assignments to facilitate 
design and e»IIStnKtidn of the upgrades projecl In early 1997 it bec:ame apparent that costs of the ongoi!lg CMR. 
upgrades projccl would. unless chcclced. overrun the FY97 budget After considering budaet, scllcdulcs and project 
management issues. DOE and LANL decided to temporarily suspend consuuction activities for the CMR upgrades 
project pending a thorough budget and project management review. (Memorandum. CuDningbam to Wbitellllll, 
April2(, 1997, A.R. No. Vli.B-29; memorandum, Whiteman to Cwmingbam. May 5, l!J9'7, A.R. No. VD.B-31; 
lcUer, Rcis to Senator Thurmond, June 19, 1997, A.R. No. Vll.B-33; Jetter, Rcis to Senator Domenici, June 19, 
1997. A.R. No. VJI.B-34. See also Second Declaration of Albert E. Whiteman, June 6, 1997, paragraph 4.g. (p. 
1).) Followilll that la'iew, the upgrades project resumed and upgrade consuuction activities arc underway. 

NEPA is a forecasting tool that projects the anticipated environmental impacts that would occur if proposed ICtioDs 
were implemented. 1bc SSM PElS projected the cxpcctcd impaeu if the pit fabrication mission were to be loc:aled 
at LANL, including usc of the CMR Building to suppon that assignment 1bc CMR EA analyzed the impacts 
from cxmstructing the CMR upgrades and the impacts of opcratin& the upgraded CMR Buildi111- Tbc projec:tion 
and jll\llysis of potential environmental impacts is not dependent on project management considerations such u 
design and engineering costs, schedules, and skill. These are irrcl~-ant to a NEPA analYsis. although they IR of 
interest for other reasons. 
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This issue raises new information. but not inConnation that is prmanc to a NEPA review. Tberd"ore. there is no 
need to supplement the existing NEPA reviews on the CMR. uppadel project. The need for the CMR upsradcs 
project is independent of the decision to nlCStablish pit fabrication at LANL. Tbcreforc, the consideration of the 
adequacy of the site-specific review oftbc CMR. upgrades project is irrelevanliO the programmatic decisions in the 
SSM PElS. and docs not represent a substantial chan&e to the proposal analyzed in the SSM PEJS. Accordingly, 
no change to the SSM PElS is •-arrantcd. 

J. CMR safety reliewa and orzanlzational c:banea. 

On September 2. 1997. in response to safety considerations, LANL temporarily suspended operations 'Within the 
C!\fR building pending an in-depth micw of all operations and procedures being implemented \\ithin lhc building 
to suppon on-going LANL missions. Operations were resumed over time in a phased manner as work control and 
work authori7..ation procedures were verified for each on-going project within the building. (Memorandum, 
Gancanz to All CMR Occupants, September 2, 1997, A.R No. VII.B-38; memorandum. Jackson to Todd, 
September .5. 1997. A.R. No. VII.B-39.) To further improve operation of the CMR facility •ithin a safe operating 
cn\"Ciopc for nuclear facilities, LANL Director Browne announced a new integrated management organization for 
CMR in which the technical. operations. and facility management ofCMR would be intesrated \\ith that ofTA-5.5. 
This reorganization became effective in JanuaJy 1998. (E·mail memorandum, Browne 10 managers. Deccmbcr 17, 
1997. AR No. VIJ.B-47: memorandum. Reis to All CMR and TA-.5.5 Employees, Dcc:embcr 19, 1997, AR No. 
VII.B-48: electronic LANL Ncwsbulletin, "News from John Browne, CMR and T A-.5.5 Integration," 1anwuy 7, 
1998, AR No. VII.B-49.) 

DOE needs 10 c:ontinuc to operate CMR and its other nuclear facilities in a safe, secure ID8DDCl" in onll:r 10 be able 
to perform its mission assignments. Opcmtion aDd manqemcnt of the CMR Facility is, 10 IOIDC ~ delegated 
10 LANL UDder its management and operating contract with the DOE. Tbctefore, it is incambellt upoa LANL 
managers 10 take actions tbcy deem DCCe$S3l)' to ensure that LANL facilities arc operated safely and in compliaDcc 
'With operating au\}lorizations. 

Management actions such as facility organizatiOnal arrangements do not gcncrally, in and of"thc:mscM:s. result in 
emironmcntal impacts other than those ofcanying out the WOilt of the facility. Tbe managemcm actions taken to 
improve operations at the CMR Building present new information, but not information that is JemiADC 10 a NEPA 
miew. Consideration of impi"O\-cments to lhc management structure at CMR would be a sitMpccific detail of 
implementing programmatic mission assignments from the SSM ROD. Tbmforc, DO change to the SSM PElS is 
warranted. 

4. New earthquake faultia&ltlldia at LANL 

A$ discussed in Plainwrs· Issue 4 abcM (llODSidcration oftbc DNFSB safety concerns), in 1997, LANL geologists 
initiated a study of the interrelationship of tbrcc known geologic faults ~10, Guaje MouatlliD, IDd Rcrldija 
Canyon faults) in the vicinity ofLANL. The pJCliminary results or that draft study were prescllled to DOE 
management (Memorandum, October 28, 1997,1vcs, DOEIHQ. 10 Manager, DOE AL. AR No. VII.B-41; 
Memorandum, Scnazi to Trapp, November 13, '997, AR No. VILB-43; Attacluncut 1: memorandum, lvcs 10 
Manager, October 28, 1997, A.R. No. VD.B-41). The n:sults 10 date indicate a possible COIUICCtioa between the 
three faults. which would increase the likelihood of pologic: ~ 5bould a acismic C\'ent occ:ur. nil could 
indicate that many buildings in TA·3 would be vulnerable 10 damage if a scismie neut CICICUmld. DOE ~ its 
sites to fC'\oiew seismic: information at about ten year interVals to determine if there is any new iDformalioll that 
•·ould result in fC'\oising site management actions (DOE Order 420.1, Facility Safety, Sec. 4.4. Natunl Pbenon1cna 
lia.qrc1s Mitigation); LA."n. has been performing site studies for several years in response to this requirement. 
Additionally, DOE is conducting an agency-wide review or seismic: safety at all ol its facilitic5 ill RSpODSC to EO 
1294 I. ~Seismic Safety of Existing Federally Owned or Leased Buildings• (.59 FR 62SU, AA No. VR.B-16], and 
a related DOE implementing guidance memorandum of October 18, 1996 from the Assislant Sccn:Wy for 
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Environment, Safety and Health.· This report i1 clue to the Federal Emergency Management Administration by 
Dca:mbcr I. 1998, and has oot yet been issued. 

The results or the preliminary studies and draft reports suggest that some LANL buildings could be wlncrablc to 
damage in the C\ICIIt or Q:rtain seismic: eYCnts. These studies indicate the need to c:onlidcr R:Vising building 
engineering standards at LANL. Promulgating design standards would not be subject to NEPA review, although 
implementation of any such standards may be. The LANL seistnic studies do not indical.e that the probability of an 
earthquake event is any m~ likely than previously thought; the SSM PElS discussed the known moderate seismic 
risk at LANL (SSM PElS. Vol. I, Sec. 4.6.3.5, p. 4-288; Vol. n, Appendix F, Sec. F.2.3.1, p. F-21, F-22; see also 
SSM PElS Vol. I. Glossary. definition of"capable fault,~ p. 9-3). These studies indicate, however, that DOE, 
LANL and safety agencies must come to agreement on the amount of seismic protection needed for new and 
retrofitted buildings at LANL. 

The SSM PElS considered release of radioactive materials in a seismic accident a-ent and this infonnation was 
considered by the decisionmaker when deciding to site the pit fabrication mission at LANL. While new seismic · 
studies now underway appear to indicate that lhcrc is a need to invest in J!Qter seismic retrofitting to protec:t 
building infrastructure. these new studies do not indicate that there would be a P=tter frequency of seismic events. 
If new standards arc promulgated, buildings at LANL would need 1o be retrofitted to ensure continuation of safe 
secure operations to perform ongoing mission requirements regardless of the decision to site the pit fabrication 
mission at LANL. 

The SSM PEJS analyzed the safety and bealth impacts if a seismic C\'eD1 occurred (regardless of the projec:tcd 
likelihood of this event occuriing) and massive structural damage resulted iD a release of radioactive materials. 
The new studies ongoing at LANL do not indicate 8J1Y prclimiDaJy information that would result iD a c:bange to the 
acdclent analysis presented in the SSM PElS. Constnlaion"activities related to lbUCtUial mod.ifications 111'0Uld be 
site-specific actions irrelevant to the programmatic questions c:onsidcred iD the SSM PElS. Therc:fOR DO ~ 
to the SSM PEJS is warranted. 

CONCLUSIONS 

Thae luues Do Not Change tbe SSM PElS ADalylil 

The Dine issues considered in this Supplement AnalysU Vt"tre cilhcr covered in the SSM PElS and 10 w= 
available to the dccisionmaker, were project-specific issues relateclto the implemculatioD of SSM decisions at 
LANL and so would be subject to subsequent tiered NEPA review and decisionmakiDg; or were preliminary 
infonnation and so would be subject to future review at such time as they are ripe for decision. Tbcreforc, none « 
these issues would result in a DCCCI to change the SSM PElS analysis of pit fabricatiaiL 

Thae Issues Do Not Cbua&e tbe SSM ROD 

The SSM ROD was based in part on the environmental analysis iD the SSM PElS and in part Oil other factors. 
None of the issues raised in the Paine Affidavit, or in the related iDformatiOD consiclered by DOE. bring forth 
salient new information bearing on programmatic decisions for siting the n:cstablisbcd pit fabrication mission « 
which the decisionmakcr was unaware at the time the SSM ROD was issued. 'l'bcR!orc. DODC of these ilsuea 
would result in a need to change or amend the programmatic SSM ROD. 
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Supplement Analysis: Elllumcement of PI/ Manufaclllrlng at UNL. SSM PElS 

RECOMMENDA nONS 

Based on the analysis of the issues raised by plaintiff' in the Paine Affidavit, DOE docs not sec any neccl to 
supplement tbc SSM PElS analysis or reestablishing the former RFP pit fabrication mission at LANL to provide an 
enhanc:ed pit manufacturing capability. DOE does not believe that any new proposals have emerged which would 
n:quire preparation or a new EIS at this time. DOE recommends that the SSM PEfS analysi' or reestablishing pit 
fabrication at LANL be left &landing and that no additional NEP A miews, apart from those already planned in the 
LANL SWEIS or elsewhere, be initialed at this time. 

oate: 3 (,z/rr? 
)<:' Approved 

______ Disapprowd 
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United States Government 

memorandum 
DATE: JAN 0 8 1999 

.JIEPLYTO: NPD 

Department of Energy 

Albuquerque Operations Office 

suBJECT: Status and Implications of Seismic Hazard Studies at LANL 

TO: W. Scott Gibbs, Program Director, MMP, LANL, MS Al02 

We have reviewed the subject LANL report (dated December 17, 1998), and concur 
with the conclusions reached regarding the implications of this series of seismic studies. 
The information summarized in this report and discussed in more detail in the five 
seismic studies that have been completed, to date, are and will continue to be 
considered in the execution of mission work at LANL. A specific example of this is the 
recently approved Interim Technical Safety Requirements for operations at the 
Chemisb:y and Metallurgy Research (CMR) Building, which includes reductions in 
material at risk in that facility and plans for containerization of material in glovebox 
lines which is not actively being used; these actions are takcil to reduce the potential 
consequences of seismically-initiated accidents in the CMR Building. DOE will 
continue to examine the mission work at LANL in consideration of seismic and other 
risks to ensure that such work can be accomplished within acceptable levels of risk. 

Should you have any questions on this matter, please contact me (845-6038) or Mr. 
Corey Cruz (845-6736) of my staff. 

cc: 
E. Ivcs, DP-20, FORS, HQ 
J. Ordaz, DP-13, GTN, HQ 
J. Kimball, DP-45, GTN, HQ 
L. Gocn, LANL, MS P946 

Assistant Manager for 
Technology and Site Programs 
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Los Alamos National Laboratory 
N11dHr Wupons 
Maun.b ad MIIIIII/IICIIIrillg(NW-M&M) 
Prognun OjJkt 
P.O. Box 1663, Mail Stop AI02 
Los Alamos. New Mexico 87545 Date: December 22, 1998 
(SOS) 667-9807/ FAX: (50S) 66S-1812 Refer to: NW/M&M:98-20 

Mr. Edwin E. Ives 
Tecbnical Diiector 
DP-20, FORS 
U.S. DepartmentofEnergy 
1000 Independence Avenue, S.W. 
Washington, DC 20585 

Mr. A. Earl Whiteman 
Assistant Manager 
Technology and Site Programs 
U.S. Department of Energy 
Albuquerque Operations OffiCe 
P.O. Box 5400 
Albuquerque, NM 87185-5400 

Dear Mr. Ives and Mr. Whiteman: 

Subject: Transmittal of Los Alamos Report, "Status and Implications of 
Seismic Hazard Studies at LANL" 

Attached for your use is the report "Status and Implications of Seismic Hazard Studies at 
LANL," December 17, 1998, prepared by Larry Goen, ESA-EA, Los Alamos National 
Laboratory. The report 5Ul1llll8rizcs the results of five recent seismic studies for various 
areas at Los Alamos National Laboratory, and malces note of two additional studies that are 
still in progress. It has been reviewed by staff at both DOE Headquarters and the DOE 
Albuquerque Operations Office. This final version incorporates comments made by Jeffrey 
Kimball, seismologist, DOEIHQ DP-45. 

The stratigraphic survey for Technical Area (TA) 55 indicates that the area is not susceptible 
to surface rupture from earthqUakes. The stratigraphic survey for TA-3 is in progress and a 
full report is not expected until March 1999. It appears that surface rupture from 
earthquakes is not a concern for those facilities at TA-3 that are not nuclear facilities. 
However, the discovery of a fault under the Chemistty and Metallurgy Research (CMR) 
Building, which is a nuclear facility, may have implications for decisions concerning the 
future use of CMR. The seismic studies also address ground motion from earthquakes, 
and indicate that this hazard is within the parameters assumed in the 1995 probabilistic 
seismic hazard analysis. The studies conclude that Laboratory structural standards remain 
valid in regards to ground motion. 

Opcraled by the University of California for the Department of Energy 
An Equal Opportunity Employer 
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Mr. Edwin E. Ives, OOEIHDQS 
Mr. A. Earl Whiteman, DOFJAL 
NWIM&M:98-20 

-2- December 22, 1998 

I appreciate your interest in this subject. Your office has copies of the completed studies, 
and we will transmit the remaining studies as soon as they are completed. 

WSG-.MDW:bjc 

Att aJs 

W. Scott Gibbs 
Pro~ Director 
Materials and Manufacturing Programs 

Cy: John Ordaz, Program Manager, SWEIS, DOFJHQ DP-13 
Corey Cruz, Project Manager, SWEIS, DOFJAUEISPO 
Jeffrey Kimball, DOFlHQ DP-45 
Gary Palmer, DOFJHQ DP-45 
James Daniel. DOFJHQ EH-42 
Steven Ferguson. DOFJHQ, GC-51 
Steven Dove, DOFJHQ, GC-30 
Doris Garvey, LANL, ESH-EIS, M889 
Larry Goen, LANL, ESA·EA. P946 
CIC-10. AlSO 
NWIM&MFile 

Opcmecl by the Univmily of Califomia for the Depertmcnt of Energy 
All Equal Opportwtity Employer 
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Status and Implications of 
Seismic Hazard Studies at LANL 

Prepared By: Lany Goen, ESA-EA 

Based on Work By: Jamie Gardner, EES-1 
Don Krier, EES-1 
Alexis Lavine, EES-1 
Giday WoldeGabriel, EES-1 
David V animan, EES-1 
Doug Volkman, PM-2 
Florie Caporuscio, Benchmark Environmental, Inc. 
Susan Olig, Woodward Clyde Federal Services 
Ivan Wong, Woodward Clyde Federal Services 
Robert Youngs, Geomatrix Consultants, Inc. 
James P. McCalpin, GEO-HAZ Consulting, Inc. 

Los Alamos 
NATIONAL LABORATORY 

LDt -'-· New Moldco 87545 

December 17, 1998 
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Status & Implications of Seismic: Hazard Studies at LANL 

1.0 Summary 

A number of studies (Table 1) have been initiated in the last two years to address seismic issues at 
LANL. These studies have focused on the potential for surface rupture at TA-55 and TA-3 and 
the seismic hazard in general. For surface rupture, studies have centered around the mapping of 
faults in and around specific technical areas. In addition, a probabilistic surface rupture 
assessment has been completed for TA-3. For the seismic hazard, studies have focused on the 
earthquake history on the Pajarito fault. 

Table 1 -Seismic Hazard Studies 
Task Status Ref. 
1) Stratigraphic Survey for TA-55 Complete 1 
2) FY97 Paiarito Trench Study Complete 3 
3) Probabilistic Surface Rupture Assessment for TA-3 Complete 6 
4a) Core Hole Study at SCC!NISC Site Complete 5 
4b) Core Hole Studv at CMR Site C~ete 4 
S) Stratigraphic Survey for TA-3 In Progress NIA 

I 6) FY98 Paiarito Trench Study In Progress N/A 

Surface Rupture 

The stratigraphic survey (Ref. 1) for TA-55 is complete and found no evidence for existing faults. 
Thus the area is not susceptible to surface rupture from earthquakes. 

The stratigraphic survey for TA-3 is in progress and a full report is not expected until the end of 
March 1999. However, it is evident that TA-3 does have faults with vertical displacements in the 
range of l-1 0 feet in 1.2 million year old Bandelier tuff. The heaviest concentration of these faults 
is in the southeast corner ofT A-3. This concentration is believed to be defining the southern end 
of the Rendija Canyon fault The fauhs found include one under the CMR Building (Ref. 4) with 
a vertical offset of approximately 8 feet. 

While surface rupture can cause significant structural damage, surface rupturing earthquakes are 
low probability events. From the probabilistic assessment of surface rupture (Ref. 6), earthquakes 
that might result in permanent ground displacements of about four inches are estimated to be 
10,000 to 20,000 year events. Four inches was taken as the threshold for a displacement causing 
severe cracking in a concrete or masonry structure. Earthquakes with would result in permanent 
ground displacements capable of causing structures to collapse are estimated to be 33,000 to 
100,000 year events. The displacement threshold for collapse was taken as about 20 inches. 

Based on the probabilistic study (Ref. 6), for non-nuclear structures, surface rupture is not a 
concern. The performance goal (annual probability of seismic induced damage) for such facilities 
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per DOE guidance is 5 x 1 0.,. (2000 year recurrence interval). Designing to resist the ground 
motion caused by an earthquake is the primary concern when considering the seismic hazard. 
While surface rupture not a concern for non-nuclear structures, siting new facilities over known 
faults should not be done. 

For the CMR Building, a nuclear facility, the probability of damaging ground displacement is at or 
beyond the performance goal for the facility, lxlO.,. (10,000 year recurrence interval). In its 
current condition, the probability of damaging ground motion is at least 20 times greater than the 
probability of damage caused by surface rupture. Therefore, the discovery of the fault under the 
building does not increase the seismic risk at CMR. 

The discovery of a fault under the CMR Building has an impact on decisions concerning upgrades 
and future uses for the facility. From the seismic perspective, the question which needs to be 
assessed is whether or not it is prudent to upgrade the structure to resist ground motion loads 
when the probability of damaging surface rupture is near the performance goal level for the 
facility. While it is possible to upgrade to resist the forces/displacements caused by permanent 
ground deformation, the upgrade costs would increase substantially. It should be noted that this 
site would not be considered adequate for a new nuclear facility. 

Ground Motion 

In the last two years, a number of trenches have been excavated to study the earthquake history 
on the Pajarito fault. The purpose of the studies has been to determine when the most recent 
ground rupturing event occurred on the fault, to get a better understanding of recurrence intervals 
for earthquakes (slip rate), and to help determine if the three main faults in the Los Alamos area 
are connected. 

For the seven trenches excavated in June 1998, data analysis is in progress and preliminary results 
are not available. For the seven trenches excavated in July 1997, the results (Ref. 3) show that 
the most recent event occurred 1500-2000 years ago with no other events in the last 10,000 years. 
The slip rates determined from this study indicate that they are within the parameters assumed in a 
1995 probabilistic seismic hazard analysis. The 1995 study is the basis for the LANL design basis 
ground motion. 

The significance of this information is that there is no direct evidence that the three local faults 
(Pajarito, Rendija Canyon and Guaje Mountain faults) are connected and the assumptions made in 
the probabilistic seismic hazard assessment completed in 1995 are still valid. Therefore, the 
design basis ground motion defined in the LANL structural standards is still valid. 

2 December 17, 1998 
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2.0 Introduction 

In FY 1997, the first two tasks shown in Table I were undertaken to better understand the 
seismic hazard at the Los Alamos National Laboratory (LANL) site. One study was to investigate 
the possibility of the Rendija Canyon fault extending through Technical Area 55 (TA-55). The 
other was to investigate seismic history on the Pajarito fault, the main c:ontn"butor to the seismic 
hazard for return periods of greater than 1,000 years. From preliminary results of these two 
studies, questions were raised concerning the possible connection of the Pajarito, Rendija Canyon 
and Guaje Mountain faults, shown in Figure 1, and surface rupture at TA-3. Both of the studies 
were finalized in FY98. 

·•· • t 0 ... 1 1.1 t u .... 

0 t t I ......... 

\ I 
Figure 1-Major Surface Faulb at LANL 

At TA-55, the study (Ref 1) found that the Rendija Canyon fault does not project through TA-55 
and that the site is free of any observable faulting. The study did find evidence for faulting further 
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to the west, in the vicinity ofT A-3. Data collection for the mapping of the faulting in the T A-3 
area, the sixth task shown in Table I, began in October, 1997 and continued through September 
1998. Although the data have only been partially analyzed, it is evident that faulting is present in 
TA-3. 

On the Pajarito fault, trench studies were conducted to try to estimate the last event on the fault, 
to try to estimate recurrence intervals on events, and to estimate slip rates. AD of these factors 
were assumed in the seismic hazard evaluation (Ref. 2) completed in 1995 and physical data is 
needed to confirm that the assumptions made were conservative. The investigation (Ref 3) 
initiated in FY97 has resulted in finding the most recent event on the Pajarito approximately 1500 
- 2000 years ago and that slip rates were consistent with those assumed in Reference 2. In 
addition, a similar study, the sixth task in Table I, began in FY98. For the FY98 study, the 
fieldwork is complete and data analysis is in progress. 

In this report, the results of these studies plus those either completed or in progress are discussed 
as well as what the implications are for new and existing construction in TA-3. Findings for 
individual studies are first presented followed by a summary of DOE seismic requirements. 
Finally, the impacts on the understanding of the seismic hazard on facilities at LANL, in particular 
those in TA-3 such as CMR are presented. 
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3.0 Findings to Date 

The emphasis for work over the last two fiscal years falls in two categories: the potential for 
surface rupture at TA-55 and TA-3, and, investigation of the seismic history on the Pajarito fault. 

3.1 Surface Rupture lnvestigatious 

Work in this area can be divided into three areas, fault mapping at TA-55 (1" task: in Table 1), 
fault mapping at TA-3 (4111 and 5111 tasks in Table 1), and probabilistic surface rupture assessment 
ofTA-3 (3N task in Table 1). 

3.1.1 Fault Mapping and Surface Rupture Investiption at TA-SS 

In Reference 1, results are presented ofhigh-precision geologic mapping in the vicinity ofT A-55 
that has been done to identify parts of the southern portion of the Rendija Canyon fault, or any 
other faults, with the potential for seismic surface rupture. To assess the potential for surface 
rupture at TA-55, an area of approximately 3 square miles that includes the Los Alamos County 
Landfill and Twomile, Mortandad, and Sandia Canyons has been mapped in detail. 

This mapping indicates that there is no faulting in the near surface directly below TA-55, and that 
the closest fault is about 1500 feet west of the Plutonium Facility. Faulting is more abundant on 
the western edge of the map area, west ofTA-48, near TA-3, in uppermost Mortandad Canyon, 
upper Sandia Canyon, and at the County Landfill. With the exception of the County Landfill, 
measured vertical offsets ranged from 1 to 8 feet At the County Landfill, fiw1ting exposed bas a 
distributed zone of faulting over 1000 feet wide with a net down to the west vertical displacement 
of 1 S feet Individual faults within this zone have vertical offsets ranging from 1 to greater than 
15 feet. The area mapped is shown in Figure 2 (Re£ 1 ). 

3.1.2 Fault Mapping and Surface Rupture Investigation at TA-3 

The surface rupture investigation at TA-3 includes locating and mapping of existing faults using 
two different methods. One of methods used is high precision location of stratigraphic contacts 
using total station surveying techniques in the canyons to the north and south ofTA-3. The other 
method is the drilling of core holes to locate stratigraphic contacts at specific sites, namely the 
CMR site (Re£ 4) and the proposed site for the Strategic Computing Center (SCC) and 
Nonproliferation and International Security Center (NISC) projects (Re£ 5), within TA-3. 

High Precision M!\Pl!ing at TA-3: 

High precision mapping at TA-3, similar to that accomplished in theTA-55 area, is an in-progress 
study. Data collection for this study was completed in September, 1998. Data analysis and report 
writing is ongoing. The final report is expected to be completed in March, 1999. 
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The areas surveyed in the data collection portion of this study are indicated in Figure 3. Along 
with the survey locations, Figure 3 also depicts the location of linear features found in the 
examination of air photos dating to the 1940's. The linear features could indicate the location of 
faults, but could also indicate other linear features such as fences trails and roads. These linear 
features are being used as guides in the data analysis currently underway. As the data analysis 
progresses, it is expected that some of the air photo lineaments will be designated faults while 
others will be removed from the map. 
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Figure 3 - In Progress Map of Fault Location In TA-3 
Unless indicated as "Air Photo Lineament" (purple lines), lines indicate faults of known orientation . 
represent faults of unknown orientation. Dots indicate surveyed points of stratigraphic contacts. 
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CMR Core Hole Investigation: 

At the site of the existing Chemistry and Metallurgical Research (CMR) Building, nine closely 
spaced, shallow holes were drilled. The purpose of the holes was to obtain the cores and to 
establish the elevation at which contacts between particular layers of the Bandelier Tuff are 
located. These elevations were then used to develop a contour map at a particular contact. 
Abrupt changes in the contours would indicate the presence of faulting. The goal of the 
investigation was to identify faults that may have the potential for earthquake-induced surface 
ruptures at the site. 

Analysis (Ref. 4) of the data obtained indicates that a fault is present at the CMRBuilding. hs 
location and inferred orientation are shown in Figure 4. The fault is contained within the core 
obtained from the CMR-6 and can be inferred to occur between the CMR-2 and CMR-3 
locations. This orientation is consistent with one of the air photo lineaments shown in Figure 3. 
The total displacement ofUnit 3 in the CMR-6 core is approximately 8 feet. 

• CMR-1 

• 
CMR-4 

• 
CMR-5 

.,;;~?! 
- CMR-6 

• 
CMR-8 

Figure 4- Plan View or CMR Building With Inferred Location or Fault 

Based on this investigation, it can be concluded that the CMR Building site has, in the past, been 
impacted by fault rupture. However, as discussed later in this report, the probability of an 
earthquake causing significant surface displacement at this site in the future is small. 

SCC/NISC Core Hole Investigation· 

At the site proposed for the new Strategic Computing Center (SCC) and the new 
Nonproliferation and International Security Center (NISC) projects, ten closely spaced, shallow 
holes were dnlled. The purpose of the holes is the same as the holes drilled at the CMR Building. 
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From analysis (Ref 5) of the data gathered, there is no evidence for faults under the building sites. 
Because no significant or cumulative faulting events have disturbed the site in the last 1.22 million 
years, the age of the Bandelier Tuft; it is unlikely that surface rupture will occur at the site in 
future large earthquakes. 

3.1.3 Probabilistic Surface Rupture Analysis 

A probabilistic seismic hazard analysis for potential surface fault displacement at TA~J has been 
performed and is described and sununarized in Reference 6. The objective of the analysis was to 
estimate the potential surface rupture hazard posed by the Pajarito fault system, in particular, a 
possible splay of the Rendija Canyon fault that may transect TA-3. The principal products of this 
study are probabilistic surface rupture hazard curves for the CMR. and SCCINISC sites. The 
study focused on these two sites at TA-3 and provides bounding case assessments of the surface 
rupture potential at eacl! site. 

Three different cases were considered in the hazard analysis: {1) distributed faulting only; (2) 
principal faulting at the CMR site; and, (3) principal faulting at the SCC/NISC site. Principal 
faulting is faulting occurring along the main plane( s) of austal weakness responsible for the 
release of seismic energy during an earthquake. Distributed faulting is defined as rupture that 
occurs on other faults, shears, or fractures in the vicinity of the principal rupture in response to 
the principal displacement. The three cases correspond to three different possible scenarios for 
the southern end of the Rendija Canyon fault. For Case 1, three different hypothetical conditions 
were assumed: (a) a distributed fault with 9m of cumulative displacement in the Bandelier Tuft; 
(b) a distributed fault with 1m of cumulative displacement, and (c) a fracture with no observable 
displacement in the tuff A total of 15m of cumulative displacement is assumed in cases 2 and 3. 

The results, summarized in Table 2, show that for annual frequencies of 1 0~ or larger, surface 
rupture is minimal or nonexistent. The hazard curves developed for the two sites are shown in 
Figures 5 and 6. Hazard curves that investigate the sensitivity of the three main faults being 
coMected or not are shown in Figure 7. 

Tabl 2 P b bT . S rf R R 1 e - ro a 1 iSt1c u ac:e upture esuts 
Annual Frequency Casela Caselb Caselc Casel&l 

10~ <lmm <lmm <lmm 2cm 
10.., so em 20cm !Ocm 70cm 
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Figure 5b- Case lb: 
Distributed Faulting w/lm 
Cumulative Displacement 

JO"' .. · ......,._,.......,...,...,-~ ...... ~.,.., 
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Figure 5- Surface Rupture Hazard Cunes for the SCCINISC Site (Performance Goal for 
PC Z Facilities is SxlO~ 
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Figure 6 - Surface Rupture Hazard Cun-es for the CMR Building Site (Performance Goal 
for PC 3 Facllities is lxlO_.) 
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Figure 7 - Surface Rupture Hazard Curve Sensitivity Results (Dlustrates the effects of 
assuming fault dependency on hazard curves.) 

3.2 Paleoseismic Investigations 

Recent paleoseismic investigations have focussed on the Pajarito Fault. Two separate but related 
studies were initiated in Fiscal Year 1997 and Fiscal Year 1998. Locations of the studies are 
shown in Figure 8. Fieldwork for the paleoseiamic studies is completed in a fairly short time 
frame but the analysis of samples required to develop date constraints is a time consuming 
process. Thus, work initiated in one fiscal year typically carries over to the following fiscal year 
to obtain dating information. 

3.2.1 FY97 Paleoseismic Investigation on the Pajarito Fault 

In July 1997, seven trenches were excavated across strands of the Pajarito fault zone to 
characterize the most recent faulting event (MRE), and to refine characterization of previous 
faulting events. The strategy for capturing the MRE was to excavate a series of seven trenches 
along an east-west transect across the fault zone south ofLos Alamos Canyon, where parallel 
faults span a zone nearly 2 km wide. Two of the seven trenches were located on the main 50 m 
high scarp of the Pajarito fault, with the remainder on smaller east- and west-facing scarps. This 
study is presented in Reference 3. 
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The best paleoseismic records were preserved on scarps that faced west, or upslope. Each of 
these trenches displayed evidence of mid- to late-Holocene MRE. The MRE appears to fall in a 
relatively narrow age range between about 1300 to 2300 years ago with a likely age of about 
1500 years. 

The MRE dated at about 1500 years does not appear to be contemporaneous with the MR.E on 
the Guaje Mountain fault, dated at 4000-6000 years or the MRE on the Rendija Canyon fault, 
dated at either 8 or 23 thousand years. The trenches on the Pajarito do not show evidence for 
either a second (or third) earthquake at either 4000-6000 years or 8000 years. Thus, it appears 
that the MR.Es on each of the three faults in the Pajarito fault system are separate earthquakes. 

3.2.2 F\'98 Paleoseismic Investigation on the Pajarito Fault 

In June, 1998, seven arlditional trenches were excavated across the Pajarito fault zone further 
south than the FY97 study. Again, the purpose ofthe excavatiom was to characterize the most 
recent faulting event (MRE), and to refine characterization of previous faulting events. While the 
fieldwork is complete, analysis of the data obtained is ongoing. The final report is to be complete 
inMarch, 1999. 

• 
Figure 8 - Locations of Paleoseismic: Studies 
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4.0 DOE Requirements 

The DOE, through orders and standards, provides guidance for facility siting and design with 
respect to earthquakes. The guidance is probabilistically based. 

The Implementation Guide to DOE Order 420.1 ''Natural Phenomena Hazards for DOE Nuclear 
Facilities and Non-Nuclear Facilities" (Ret 7) requires that structures systems and components be 
designed and constructed to withstand the effects of natural phenomena hazards (NPH) using a 
graded approach. The target safety levels for structures systems and components (SSCs) subject 
to NPH are given in the guide in terms of performance goals. These performance goals are 
defined as the acceptable annual probability of failure. The performance goals are shown in Table 
3 and are a function of performance categorization. Performance categorization is determined in 
accordance with DOE STD 1021 (Ret 8). The guide also states that siting of structures over 
active geologic faults should be avoided. 

Table 3 - Performauce Goals aud c ate2ones for SSCs 
Perfonnance Seismic 

Category Description ofPerfonnance Reauired Performance Goal 
PCO No consideration. N/A 
PCI Prevent major structural damage or collapse lxlO-:y 

which would endanger personnel (life-safetv). 
PC2 Maintain operation of essential facilities allowing SxlO'-~ 

relativelv minor structural cianwte. 
PC3 Confinement ofhazardous materials. lxlO_. 
PC4 Confinement of hazardous materials lxlO"' 

DOE STD 1020 (Ref 9) specifies seismic loading in probabilistic terms. The annual exceedance 
probability for the ground motion associated with the various performance categories is shown in 
Table 4. The peak ground accelerations for LANL are based on the information in Reference 2. 

Table4 
Peak Grouud Acceleratious at LANL 

Annual Probability Horizontal Peak Vertical Peak 
Perfonnance ofExceedance Ground Ground 

Category (Return Period) Acceleration (g) Acceleration ( ~t) 
PCl 2xl0"3 (SOO vr.) 0.15 0.11 
PC2 lx10.3 (1,000 vr.) 0.22 0.19 
PC3 5xl0_. (2,000 yr) 0.31 0.27 
PC4 lxlO_. (10,000 yr) 0.57 0.58 

For seismic design, the standard recommends using deterministic design rules that are familiar to 
design engineers and which have a controlled level of conservatism. This level of conservatism 
combined with the specification of probabilistic seismic loading leads to perfonnance goal 
achievement. 
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DOE STD 1022 (Ref. 10) provides guidance for NPH Characterization Criteria including the 
necessity for establi.Wng the potential for surface rupture and points to EPA guidance for 
offsetting hazardous waste facilities from active faults. Active faults are characterized "by the 
presence of surface or near surface deformation of geologic deposits of a recurring nature within 
the last approximately 500,000 years or at least one in the last approximately 50,000 years." 

DOE STD I 023 (Ref. 11) provides criteria for NPH assessment. In this document, some 
guidance is provided for ground failure (surface rupture). If surface rupture may occur near a 
facility. a probabilistic evaluation may be necessary. If the annual probability of ground failure is 
greater than the necessary performance goal either the site should be avoided, mitigation measures 
taken, or an evaluation perfonned of the effects of fault offset. 
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5.0 Implications of Findings 

This section discusses the implication of the findings on projects at TA-3 and for the Laboratol)' 
in general. These studies have implications for LANL in two areas: {I) surface rupture potential 
at TA-3 with respect to both non-nuclear facilities and the CMR Building, and {2) design ground 
motion for all facilities. 

5.1 Surface Rupture at TA-3 

The studies to date indicate that there are faults in some locations at TA-3 including under the 
CMR Building. These faults will be addressed in a manner consistent with DOE guidance. For 
new facilities, building sites will be selected such that "active" faults are avoided. For existing 
facilities that are located over faults, assume they meet "active" criteria and a probabilistic 
approach will be followed. 

Non-Nuclear Facilities (PC I and PC 2): 

For the SCC and NISC projects, a site specific study (Ref. 5) was performed to determine if 
faulting was present at the proposed site. The results of this study indicate the site is clear of 
faulting and is therefore acceptable for new construction. 

For existing facilities, hazard curves developed in the probabilistic surface rupture study (Ref. 6) 
forTA-3 are used. At the performance goals for PC 1 and PC 2, lx10-3 and 5x10-4, respectively, 
the estimated displacement for any of the cases as shown in Figures 4 and 5 and summarized in 
Table 2 is Jess than I millimeter. This is true even for the case where all faults are assumed to be 
connected. This small amount of displacement has a negligible effect on structures. Therefore, 
for existing PC 1 and PC 2 facilities, surl"ace rupture is not a credible hazard and the only aspect 
of the seismic hazard at TA-3 that should be considered is ground motion. 

The CMR. Building (PC 3) 

As previously indicated, it has been determined that there is an existing fault under the CMR. The 
vertical offset in this fault is approximately 8 feet. The identification, location and orientation of 
the fault under the CMR shown in Figure 4 is based on air photo interpretation, high precision 
mapping of faults in canyons to the south ofTA-3, and examination of cores taken from the nine 
holes drilled around the CMR Building. The air photos indicate a linear feature running through 
the CMR site from the northeast corner of the facility and through the site to the west -southwest. 
The high precision mapping effort located a fault with about 5 feet of vertical offset in Twomile 
Canyon to the southwest which coincides with the southwest end of the air photo feature running 
through the CMR site. The examination of the cores showed that the core taken at the northeast 
comer ( CMR -6) of the facility cut through a fault with a total vertical offset of about 8 feet and 
that it is likely that the same fault lies between cores CMR-2 and CMR-3. This information also 
coincides with the air photo feature. The location and orientation of the fault shown in Figure 4 
are consistent with the information known to date. 
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If this site were to be considered for a new nuclearfilcility, it would not be used and an alternate 
site, clear of faulting concerns, would be chosen. However, since this is an existing facility, the 
impact on the safe operation of the facility must be assessed. For this assessment a probabilistic 
approach is used. 

The CMR Building is a PC 3 facility that contains special nuclear materials. The performance 
goal for design basis earthquakes is lxl 04

• The vertical offset of the fault under the facility lies 
between the existing conditions evaluated in cases la (9m offset) and lb (lm offset) in Reference 
6. As shown in Table 2, the probable offset for these cases at the performance goal is less than 1 
mm. This small amount of displacement has a negligible effect on structures and it could be 
concluded that the discovery of this fault is not a credible hazard for the design basis event. 

However, if the worse case assumption is made that this is a principal fiwlt and that all three faults 
are connected, the estimated offset from Figure 6 for the PC 3 perfonnance goal is approximately 
10 centimeters (4 inches). A displacement of this magnitude can cause significant cracking in a 
concrete shear wall structure such as those used in the construction of the CMR Building. This 
cracking could result in a loss of confinement. 

It can be shown (Ref 12) that the annual probability of seismic induced failure, based on ground 
motion associated with an earthquake, is about 2xl0"3 for most areas of the CMRBuilding. The 
exceptions to this is the vault that has an annual probability of seismic induced failure, again, 
based on ground motion, of about 7xl0"', and the floorweJis which have yet a lower probability 
of failure. The significance of this information is that ground motion could cause a loss of 
confinement for most areas of the CMR Building at frequency that is at least 20 times greater than 
surface rupture. 

In the safety analysis for the CMR Building, the consequences of the seismic accident are assessed 
assuming that the CMR building, with the exception of the vault and floor wells, collapses at the 
frequency indicated above. With the vault and floor weUs located such that they would not be 
directly effected by a surface displacement, the assumptions used in the safety analysis for the 
seismic accident are still valid even with new knowledge of a fault beneath the facility. 

Based on current available information, the fault under the CMR site is a subsidiary fault. As a 
result, any movement on the fauh is likely to be small and would be a result of a large (Magnitude 
6 to 7) earthquake on the Rendija Canyon or the Pajarito fault. Such earthquakes are low 
probability events. In Figure 9 the estimated annual frequency of damage caused by ground 
motion is compared to the annual frequency of damage caused by surface rupture. This figure 
illustrates that damaging surface rupture is far less likely to occur than damaging ground motion. 
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Figure 9- Frequency of Seismic Induced Damage at CMR Building 

S.l Drsign Ground Motion 

Of the current seismic hazard studies, only the paleoseismic investigations could influence the 
design ground motion at LANL. At this time only the information from the FY97 study can be 
assessed for its impact. 

The design ground motion at LANL is based on the results of the probabilistic seismic hazard 
analysis (PSHA) presented in Reference 2. According to this reference, the net slip rate of the 
Pajarito fault is the most important input parameter in the PSHA For this fiwlt the PSHA 
assumed the slip rates shown in Table 5. One ofthe objectives of the paleoseismic investigations 
is to get a more accurate assessment of the slip rate on the Pajarito fault. 

T bl S N Sli Ra fi P ' . F I U edl PSHA a e - et IP tes or a]anto aut s n 
Net Slip Rate (mmlyr) Probability' 

0.01 0.1 
0.05 0.2 
0.09 0.4 
0.20 0.2 
0.95 0.1 

h .. 
Probability used m PSHA Logic Tree 

2Cumulative percentile 

Percentile' 
5'" 

20'" 
SO'" 
80"' 
95'" 

Based on the results of the FY97 paleoseismic investigation (Ref. 3) on the Pajarito fault, the net 
slip rate is 0.06-0.21 mmlyr. The lower of the two values is less than the median slip rate value of 
0.09 mmlyr assumed in the PSHA. The higher of the two values is approximately equal to 80111 
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percentile motion assumed in PSHA. Therefore, the slip rates calculated in the 1997 study are 
already covered in the PSHA documented in Reference 2. 

Questions concerning the dependency of the three major faults are based on the physical location 
and style of deformation of the three faults. Their relative proximity to one another and style of 
deformation could lead to the conclusion that they must be connected at depth below the earth's 
surface. However, based on the paleoseismic studies to date, there is no evidence that supports 
this conclusion. The MRE on the Pajarito fault, dated at 1500-2000 years, is not coincident with 
either the MR.E on the Guaje Mountain fault, dated at 4000-6000 years or the MRE on the 
Rendija Canyon fault, dated at either 8 or 23 thousand years. The trenches on the Pajarito do not 
show evidence for either a second (or third) earthquake at either 4000-6000 years or 8000 years. 
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ABOUT THE NATIONAL ENVIRONMENTAL POLICY ACT 

The National Environmental Policy Act (NEPA) (42 United States Code [U.S.C.] §4321 et seq.) was 
enacted to ensure that federal decision makers consider the effects of proposed actions on the human 
environment and to lay their decisionmaking process open for public scrutiny. NEPA also created the 
President's Council on Environmental Quality (CEQ). The U.S. Department of Energy's (DOE's) 
NEPA regulations (10 Code of Federal Regulations [CFR] 1021) augment the CEQ regulations (40 
CFR 1500 through 1508). 

Under NEP A, an environmental impact statement (EIS) documents a federal agency's analysis of the 
environmental consequences that might be caused by major federal actions, defined as those proposed 
actions that may result in a significant impact to the environment. An EIS also: 

• Explains the purpose and need for the agency to take action. 
• Describes the proposed action and the reasonable alternative courses of action that the agency 

could take to meet the need. 
• Describes what would happen if the proposed action were not implemented-the "No Action" (or 

status quo) Alternative. 
• Describes what aspects of the human environment would be affected if the proposed action or any 

alternative were implemented. 
• Analyzes the changes, or impacts, to the environment that would be expected to take place if the 

proposed action or an alternative were implemented, compared to the expected condition of the 
environment if no action were taken. 

The DOE EIS process follows these steps: 

• 

• 

• 

• 

• 

• 

The Notice of Intent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis. 
The public scoping period, with at least one public meeting, during which public comments on the 
scope of the document are collected and considered. 
The issuance of a draft EIS for public review and comment (for a minimum of 45 days), with at 
least one public hearing. 
The preparation and issuance of the final EIS, which incorporates the results of the public 
comment period on the draft EIS. 
Preparation and issuance of a Record of Decision, which states: 
- The decision. 
- The alternatives that were considered in the EIS and the environmentally preferable 

alternative. 
- All decision factors, such as cost and technical considerations, that were considered by the 

agency along with environmental consequences. 
- Mitigation measures designed to reduce adverse environmental impacts. 
Preparation of a Mitigation Action Plan, as appropriate, which explains how the mitigation 
measures will be implemented and monitored. 
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THE LOS ALAMOS NATIONAL LADORA TORY SITE-WIDE 
ENVIRONMENTAL IMPACT STATEMENT PROCESS 

The United States Department ofEnergy (DOE) has a policy (10 Code ofFederal Regulations [CFR] 
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large, 
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS 
is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from 
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the 
DOE site. The SWEIS analyzes four alternatives for the continued operation ofLANL to identify the 
potential effects that each alternative could have on the human environment. 

The SWEIS Advance Notice of Intent, published in the Federal Register (FR) on August 10, 1994 (59 
FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received 
during prescoping, DOE published the Notice oflntent to prepare the SWEIS in the Federal Register 
on May 12, 1995 (60 FR 25697). DOE held a series of public meetings during prescoping and scoping 
to provide opportunities for stakeholders to identify the issues, environmental concerns, and' 
alternatives that should be analyzed in the SWEIS. An Implementation Plan 1 was published in 
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the 
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included 
a discussion of the issues reflected in public comments during scoping. 

In addition to the required meetings and documents described above, the SWEIS process has included 
a number of other activities intended to enhance public participation in this effort. These activities 
have included: 

• Workshops to develop the Greener Alternative described and analyzed in the SWEIS. 
• Meetings with and briefings to representatives of federal, state, tribal, and local governments 

during prescoping, scoping, and preparation of the draft SWEIS. 
• Preparation and submission to the Los Alamos Community Outreach Center of information 

requested by members of the public related to LANL operations and proposed projects. 
• Numerous Open Forum public meetings in the communities around LANL to discuss LANL 

activities, the status of the SWEIS, and other issues raised by the public. 

The draft SWEIS was distributed to interested stakeholders for comment. The comment period 
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced 
in the Federal Register, as well as community newspapers and radio broadcasts. Public hearings were 
held in Los Alamos, Santa Fe, and Espanola, New Mexico, on June 9, 1998, June 10, 1998, and June 
24, 1998, respectively. 

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All 
comments received, whether orally or in writing, were considered in preparation of the final SWEIS. 
The final SWEIS includes a new volume IV with responses to individual comments and a discussion 
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final 
SWEIS Notice of Availability is published in the Federal Register. The Record of Decision will 
describe the rationale used for DOE's selection of an alternative or portions of the alternatives. 
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to 
describe any mitigation measures that DOE commits to in concert with its decision. 

l. DOE National Environmental Policy Act regulations (10 CFR 1021) previously required that an implementation 
plan be prepared; a regulation change (61 FR 64604) deleted this requirement. An implementation plan was prepared for 
this SWEIS. 



COVER SHEET 

Responsible Agency: U.S. Department of Energy (DOE) 

Cooperating Agency: Incorporated County of Los Alamos 

Title: Site-Wide Environmental Impact Statement for the Continued Operation of the 
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EIS-0238) 

Contact: For further information concerning this Site-Wide Environmental Impact Statement 
(SWEIS), contact: 

Corey Cruz, Project Manager 
U.S. DOE, Albuquerque Operations Office 
P.O. Box 5400, Albuquerque, NM 87185 

Telephone: 505-845-4282 Fax: 505-845-6392 

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

Carol Borgstrom, Director 
Office ofNEPA Policy and Assistance (EH-42) 

U.S. DOE, 1000 Independence Avenue, SW, Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in 
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternatives for 
the operation of LANL: (I) No Action, (2) Expanded Operations, (3) Reduced Operations, and (4) 
Greener. Expanded Operations is DOE's Preferred Alternative, with the exception that DOE would only 
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE would 
continue the historical mission support activities LANL has conducted at planned operational levels. In the 
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of the mission assignments from recent programmatic 
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels 
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the 
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation, 
basic science, materials science, and other non weapons areas, while minimizing weapons activities. Under 
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL. 
Analyses indicate little difference in the environmental impacts among alternatives. The primary 
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL 
employment changes, and electrical power demand. 

Public Comment and DOE Decision: The draft SWEIS was released to the public for review and comment 
on May 15, 1998. The comment period extended until July 15, 1998, although late comments were 
accepted to the extent practicable. All comments received were considered in preparation of the fmal 
SWEIS 1. DOE will utilize the analysis in this fmal SWEIS and prepare a Record of Decision on the level 
of continued operation of LANL. This decision will be no sooner than 30 days after the Notice of 
Availability of the fmal SWEIS is published in the Federal Register. 

L Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right or 
left of the text. 
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Measurements and Conversions 

VOLUME IV 
MEASUREMENTS AND CONVERSIONS 

The following information is provided to assist the reader in understanding certain concepts in this 
SWEIS. Definitions of technical terms can be found in volume I, chapter 10, Glossary. 

SCIENTIFIC NOTATION 

Scientific notation is used in this report to express very large or very small numbers. For example, the 
number 1 billion could be written as 1,000,000,000 or, using scientific notation, as 1 x 109

. Translating 
from scientific notation to a more traditional number requires moving the decimal point either right 
(for a positive power of 10) or left (for a negative power of 10). If the value given is 2.0 x 103, move 
the decimal point three places (insert zeros if no numbers are given) to the right of its current location. 
The result would be 2,000. If the value given is 2.0 x w-5, move the decimal point five places to the 
left of its present location. The result would be 0.00002. An alternative way of expressing numbers, 
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use 
to scientific notation. For example, using the scientific notation for 1 x 109, in exponential notation 
the 109 (10 to the power of9) would be replaced by E+09. (For positive powers, sometimes the"+" 
sign is omitted, and so the example here could be expressed as E09.) If the value is given as 2.0 x w-5 

in scientific notation, then the equivalent exponential notation is 2.0E-05. 

UNITS OF MEASUREMENT 

The primary units of measurement used in this report are English units with metric equivalents 
enclosed in parentheses. 

Many metric measurements presented include prefixes that denote a multiplication factor that is 
applied to the base standard (e.g., 1 kilometer= 1,000 meters). The following list presents these metric 
prefixes: 

g1ga 1,000,000,000 (109; E+09; one billion) 

mega 1,000,000 (106; E+06; one million) 

kilo 1,000 (103; E+03; one thousand) 

hecto 100 (102; E+02; one hundred) 

deka 10 (101; E+01; ten) 

unit 1 (10°; E+OO; one) 

deci 0.1 (10-1; E-01; one tenth) 

centi 0.01 (10-2; E-02; one hundredth) 

milli 0.001 (10-3; E-03; one thousandth) 
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mtcro 

nano 

ptco 

0.000001 (10-6; E-06; one millionth) 

0.000000001 (lo-9; E-09; one billionth) 

0.000000000001 (lo-12; E-12; one trillionth) 

DOE Order 5900.2A, Use of the Metric System of Measurement, prescribes the use of this system in 
DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion 
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure 
and corresponding symbols found throughout this report. 

RADIOACTIVITY UNIT 

Part of this report deals with levels of radioactivity that might be found in various environmental 
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as 
"activity" in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of 
substance present, and concentrations are generally expressed in terms of curies per unit of mass or 
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any 
radionuclide that decays at the rate of37 billion disintegrations per second. Disintegrations generally 
include emissions of alpha or beta particles, gamma radiation, or combinations of these. 

RADIATION DOSE UNITS 

The amount of ionizing radiation energy received by a living organism is expressed in terms of 
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent 
and reported numerically in units of rem (Table MC-4). Rem is a term that relates ionizing radiation 
and biological effect or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the 
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides 
discussed in this document and their half-lives is included in Table MC-5. 

CHEMICAL ELEMENTS 

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in 
TableMC-6. 
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Measurements and Conversions 

TABLE MC-1.-Conversion Table 

MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN 

ac 0.405 ha ha 2.47 ac 

op (°F -32) X 5/9 oc oc COC X 9/5) + 32 op 

ft 0.305 m m 3.28 ft 

ft2 0.0929 m2 m2 10.76 ft2 

ft3 0.0283 m3 m3 35.3 ft3 

gal. 3.785 1 1 0.264 gal. 

ill. 2.54 em em 0.394 in. 

1b 0.454 kg kg 2.205 lb 

mCilkm2 1.0 nCi/m2 nCi!m2 1.0 mCilkm2 

mi 1.61 km km 0.621 mi 

mi2 2.59 km2 km2 0.386 mi2 

milh 0.447 mls m/s 2.237 milh 

nCi 0.001 pCi pCi 1,000 nCi 

oz 28.35 g g 0.0353 oz 

pCi/l 10-9 f.LCi/ml f.LCilml 109 pCill 

pCi/m3 10-12 Ci/m3 Ci/m3 1012 pCi!m3 

pCi/m3 10-15 mCi/cm3 mCi/cm3 1015 pCi!m3 

ppb 0.001 ppm ppm 1,000 ppb 

ton 0.907 metric ton metric ton 1.102 ton 
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TABLE MC-2.-Names and Symbols for Units 
of Measure 

LENGTH 

SYMBOL NAME 

em centimeter (1 X 10-2 m) 

ft foot 

in. inch 

km kilometer (1 x 103 m) 

m meter 

ml mile 

mm millimeter (1 X 10-3 m) 

J1.ID. micrometer (1 X 10-6 m) 

VOLUME 

SYMBOL NAME 

cm3 cubic centimeter 

tt3 cubic foot 

gal. gallon 
. 3 
m. cubic inch 

1 liter 

m3 cubic meter 

ml milliliter (1 X 1 o-3 1) 

ppb parts per billion 

ppm parts per million 

yd3 cubic yard 

RATE 

SYMBOL NAME 

Ci/yr curies per year 

cm3/s cubic meters per second 

fP/s cubic feet per second 

fP/min cubic feet per minute 

gpm gallons per minute 

kg/yr kilograms per year 

kmlh kilometers per hour 

mg/1 milligrams per liter 

MGY million gallons per year 

MLY million liters per year 

m3/yr cubic meters per year 

mi/hormph miles per hour 

JlCin microcuries per liter 

pcin picocuries per liter 

Volume IV-xvi 

TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

NUMERICAL RELATIONSHIPS 

SYMBOL MEANING 

< less than 

:::;; less than or equal to 

> greater than 

~ greater than or equal to 

2cr two standard deviations 

TIME 

SYMBOL NAME 

d day 

h hour 

min minute 

nsec nanosecond 

s second 

yr year 

AREA 

SYMBOL NAME 

ac acre (640 permi2) 

cm2 square centimeter 

ft2 square foot 

ha hectare (1 x 104 m2) 

. 2 m. square inch 

km2 square kilometer 

mi2 square mile 

MASS 

SYMBOL NAME 

g gram 

kg kilogram (1 x 103 g) 

mg milligram (1 X 10-3 g) 

Jlg microgram (1 X 10-6 g) 

ng nanogram (1 X 10-9 g) 

lb pound 

ton metric ton (1 x 106 g) 

oz ounce 



TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

TEMPERATURE 

SYMBOL NAME 

oc degrees Centigrade 

Of degrees Fahrenheit 

OK degrees Kelvin 

SOUND/NOISE 

SYMBOL NAME 

dB decibel 

dB A A-weighted decibel 

TABLE MC-3.-Names and Symbols for Units 
of Radioactivity 

RADIOACfiVITY 

SYMBOL NAME 

Ci cune 

cpm counts per minute 

mCi millicurie (1 X w-3 Ci) 

fl.Ci microcurie (1 x 1 o-6 Ci) 

nCi nanocurie (1 x w-9 Ci) 

pCi picocurie (1 X w-12 Ci) 

Measurements and Conversions 

TABLE MC-4.-Names and Symbols for Units 
of Radiation Dose 

RADIATION DOSE 

SYMBOL NAME 

mrad millirad (1 x 10-5 rad) 

mrem millirem (1 x 10-3 rem) 

R roentgen 

mR milliroentgen (1 x 10-3 R) 

J.1R. microroentgen (1 X w-6 R) 
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TABLE MC-5.-Radionuclide Nomenclature 

SYMBOL RADIONUCLIDE HALF-LIFE SYMBOL RADIO NUCLIDE HALF-LIFE 

Am-241 americium-241 432yr Pu-241 plutonium-241 14.4 yr 

H-3 tritium 12.26yr Pu-242 plutonium-242 3.8 x 105 yr 

Mo-99 molybdenum-99 66hr Pu-244 plutonium-244 8.2 x 107 yr 

Pa-234 protactinium-234 6.7hr Th-231 thorium-231 25.5 hr 

Pa-234m protactinium-234m 1.17 min Th-234 thorium-234 24.1 d 

Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4x 105 yr 

Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7 x 108 yr 

Pu-239 plutonium-239 2.4x 104 yr U-238 uranium-238 4.5 x 109 yr 

Pu-240 plutonium-240 6.5 x 103 yr 

TABLE MC-6.-Elemental and Chemical Constituent Nomenclature 

SYMBOL CONSTITUENT SYMBOL CONSTITUENT 

Ag silver Pa protactinium 

Al aluminum Pb lead 

Ar argon Pu plutonium 

B boron SF6 sulfur hexafluoride 

Be beryllium Si silicon 

co carbon monoxide so2 sulfur dioxide 

C02 carbon dioxide Ta tantalum 

Cu copper Th thorium 

F fluorine Ti titanium 

Fe 1ron u uranium 

Kr krypton v vanadium 

N nitrogen w tungsten 

Ni nickel Xe xenon 

No2- nitrite ion Zn zinc 

No3- nitrate ion 
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CHAPTER 1.0 
PUBLIC COMMENT PROCESS 

1.0 INTRODUCTION 

The U.S. Department of Energy (DOE) has 
prepared this Site-wide Environmental Impact 
Statement (SWEIS) in accordance with the 
National Environmental Policy Act of 1969 
(NEPA) (42 United States Code [U.S.C.] 
Section 4321) to examine the environmental 
impacts associated with four alternatives for the 
continued operation at the Los Alamos National 
Laboratory (LANL). An important part of the 
NEP A process is the solicitation of public 
comments on a draft EIS and consideration of 
those comments in the preparation of a final 
EIS. DOE distributed copies of the draft 
SWEIS to those who were known to have an 
interest in LANL in addition to those who 
requested a copy. 

DOE released the draft SWEIS in May 1998 for 
review and comment by the State of New 
Mexico, Native American tribes, local 
governments, other federal agencies, and the 
general public. The formal public comment 
period lasted 60 days, ending on July 15, 1998. 
Comments received by close of the comment 
period were considered in the preparation of the 
final SWEIS. 

DOE considered all comments, including those 
received after the comment period ended, to 
evaluate the accuracy and adequacy of the draft 
SWEIS and to determine whether its text needed 
to be corrected, clarified, or otherwise revised. 
DOE gave equal weight to spoken and written 
comments, to comments received at the public 
hearings, and to comments received in other 
ways. Comments were reviewed for content 
and relevance to the environmental analysis 
contained in the SWEIS. 

Various topics were raised by numerous 
commentors during the SWEIS public comment 

process. DOE has attempted to address most of 
these topics in the Major Issues section located 
in chapter 2 of this volume. In some cases, 
commentors raised comments that were not 
within the scope of this SWEIS, such as 
comments regarding opposition to nuclear 
weapons. To the extent practicable, DOE 
addressed these comments in the Major Issues 
section and in the individual responses. 

Chapter 3 of this volume contains all formal 
comments received on the draft SWEIS during 
the public comment process. Every document 
received was electronically scanned and 
reproduced on the left side of chapter 3 pages. 
The public hearing transcripts were also 
reproduced. Comments that were identified are 
marked with a bar to the right of the 
corresponding text. Responses for identified 
comments were provided alongside each 
comment. 

All comments received during the public 
comment process were categorized by subject 
area, reviewed, and then considered for 
potential changes, additions, or deletions to the 
SWEIS. 

The classified supplement prepared for the draft 
SWEIS was also made available for review and 
comment by appropriately cleared individuals 
with a need to know the classified information. 
The offer to review the classified supplement to 
the draft SWEIS was extended to the State of 
New Mexico, Accord Pueblos, U.S. 
Environmental Protection Agency (EPA), and 
the U.S. Department ofDefense (DoD), and was 
reviewed by some of these organizations. 

1.1 PUBLIC HEARING FORMAT 

Public hearings were held during the public 
comment period in Los Alamos, Santa Fe, and 
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Espaiiola, New Mexico, on June 9, 1998, June 
10, 1998, and June 24, 1998, respectively. 

Oral comments made during the public hearings 
were recorded by a court reporter, and a 
verbatim transcript was produced. In response 
to public feedback, the public hearings held on 
the draft SWEIS were conducted using an 
informal format with a facilitator. This format 
allowed for a two-way interaction between 
DOE and the public. The facilitator helped to 
direct and clarify discussions and comments, 
allowing every commentor the chance to 
formally present comments. 

1.2 ORGANIZATION OF Tms 
COMMENT RESPONSE 

DOCUMENT 

This Comment Response Document (CRD) has 
been organized into the following sections: 

• Chapter ]-describes the public comment 
process, the CRD, and changes made to the 
draft SWEIS. 

• Chapter 2-presents the major issues 
associated with DOE's Preferred 
Alternative and discusses each issue. 

• Chapter 3-presents the scanned images of 
original documents received during the 
public comment period. These images are 
marked with sidebars denoting the 
identified comments. Responses are 
provided alongside that correspond to the 
identified comments. 

• Chapter 4-provides a list of references 
cited in this volume of the SWEIS. 

All comments received on the draft SWEIS 
were identified and categorized by issue (e.g., 
Water Resources) and assigned a unique 
identifier. Table 1.2-1 lists the issue category 
codes, corresponding issue categories, and the 
pages in chapter 3 on which comments in those 
issue categories appear. Once identified and 
categorized, each comm.ent was evaluated, and 
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a response to the comment was prepared. 
Where appropriate, changes were made to the 
draft SWEIS. If applicable, the location of the 
revision to the draft SWEIS is noted in 
chapter 3. 

Table 1.2-2 lists the agencies, organizations, 
and individuals that submitted comments. 
Commentors are listed alphabetically by last 
name or organization name, along with the issue 
category codes identified in the document and 
the page number on which each document 
begins. 

To further assist the reader, chapter 2 presents 
the major issues associated with DOE's 
operations at LANL. Although the major issues 
discussed are not taken verbatim from comment 
documents, they reflect many of the concerns 
expressed by various commentors. For each 
major issue, a synopsis is presented, followed 
by a response to that issue. 

1.3 CHANGES FROM THE DRAFT 

SWEIS 

DOE revised the draft SWEIS in response to 
comments received from other federal agencies; 
tribal, state, and local governments; 
nongovernmental organizations; the general 
public; and DOE reviews. The text was 
changed to provide additional environmental 
baseline information, to correct inaccuracies 
and make editorial corrections, and provide 
additional discussion of technical 
considerations to respond to comments and 
clarify text. In addition, DOE updated 
information due to events or decisions made in 
other documents since the draft SWEIS was 
provided for public comment in May 1998. 
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TABLE 1.2-l.-Issue Categories and Response Locations 

ISSUE CODE ISSUE CATEGORY PAGE NUMBER 

1 DOE Policy, Decisions, and Scope of 3-6,3-63,3-71,3-72,3-74,3-75,3-132,3-138,3-139,3-143, 
Document 3-157,3-158,3-169,3-171,3-193,3-198,3-199,3-203, 

3-214,3-215,3-252,3-255,3-263,3-272,3-340,3-344, 
3-377,3-378,3-379,3-405,3-406,3-407,3-409,3-411, 
3-415,3-422,3-423,3-425,3-429,3-447,3-454,3-456, 
3-457,3-460,3-464,3-465,3-468,3-469,3-480,3-481, 
3-507,3-508,3-510,3-511,3-515,3-522,3-523,3-524, 
3-527,3-528,3-529,3-530,3-534,3-537,3-540,3-542, 
3-543,3-544,3-545,3-549,3-552,3-556,3-557,3-562, 
3-564,3-566,3-569,3-570,3-577,3-585,3-597,3-598, 
3-602,3-607,3-612,3-637,3-641,3-645,3-646,3-647, 
3-659,3-671,3-678,3-690,3-692,3-693,3-696,3-699, 
3-700,3-702,3-708,3-783,3-785,3-793 

2 Siting Decisions 3-254,3-271,3-411,3-513 

3 NEPA Process 3-63,3-69,3-70,3-74,3-90,3-125,3-142,3-148,3-150, 
3-166,3-169,3-170,3-171,3-172,3-173,3-175,3-177, 
3-178,3-203,3-207,3-208,3-217,3-224,3-251,3-259, 
3-260,3-270,3-286,3-291,3-303,3-304,3-305,3-307, 
3-308,3-309,3-310,3-313,3-329,3-330,3-336,3-348, 
3-379,3-421,3-424,3-434,3-436,3-462,3-464,3-465, 
3-508,3-511,3-514,3-543,3-551,3-555,3-561,3-566, 
3-568,3-571,3-572,3-573,3-575,3-586,3-589,3-593, 
3-597,3-605,3-609,3-613,3-623,3-638,3-639,3-653, 
3-657,3-670,3-695,3-697,3-698,3-699,3-700,3-716, 
3-727,3-739,3-789,3-790 

4 Alternatives 3-59,3-78,3-90,3-129,3-251,3-252,3-253,3-265,3-266, 
3-267,3-318,3-319,3-327,3-381,3-401,3-402,3-418, 
3-478,3-593,3-692 

5 Relation to Other NEPA Reviews 3-13,3-96,3-145,3-148,3-205,3-206,3-260,3-261,3-262, 
3-263,3-278,3-304,3-305,3-307,3-310,3-398,3-430, 
3-432,3-459,3-519 

6 Pit Manufacturing 3-141,3-170,3-201,3-337,3-410,3-431,3-518,3-552, 
3-578,3-600,3-644,3-651 

7 Expansion ofTA-54/Area G Disposal 3-65,3-146,3-150,3-154,3-181,3-206,3-207,3-211,3-443, 
Facility 3-454,3-459,3-462,3-465,3-471,3-544,3-552,3-610 

8 Methodology 3-61,3-91,3-92,3-121,3-256,3-275,3-278,3-280,3-281, 
3-379,3-382,3-460,3-532 

9 Cumulative Impacts 3-3,3-6,3-50,3-58,3-60,3-74,3-75,3-88,3-91,3-114, 
3-142,3-170,3-202,3-335,3-336,3-381,3-420,3-423, 
3-424,3-463,3-520,3-545,3-559 

10 Waste Management 3-22,3-37,3-70,3-78,3-79,3-112,3-113,3-133,3-179, 
3-183,3-184,3-194,3-392,3-409,3-414,3-419,3-454, 
3-486,3-487,3-537,3-552,3-564,3-567,3-595,3-610, 
3-611, 3-612 
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TABLE 1.2-1.-lssue Categories and Response Locations-Continued 

ISSUE CODE ISSUE CATEGORY PAGE NUMBER 

11 Water Resources 3-24,3-25,3-26,3-30,3-32,3-33,3-35,3-37,3-38,3-39, 
3-40,3-41,3-42,3-43,3-45,3-50,3-80,3-82,3-84,3-91, 
3-92,3-94,3-95,3-98,3-99,3-100,3-101,3-102,3-103, 
3-104,3-105,3-106,3-107,3-108,3-110,3-114,3-115, 
3-117,3-118,3-119,3-121,3-122,3-127,3-134,3-150, 
3-151,3-152,3-182,3-184,3-185,3-186,3-194,3-208, 
3-209,3-336,3-399,3-400,3-401,3-407,3-410,3-413, 
3-419,3-435,3-437,3-438,3-439,3-440,3-454,3-462, 
3-591,3-595,3-610,3-636,3-768 

12 Environmental Restoration 3-8,3-10,3-95,3-96,3-133,3-149,3-181,3-194,3-207, 
3-378,3-334,3-335,3-336,3-412,3-419,3-434,3-436, 
3-454,3-460,3-462,3-594,3-595,3-607,3-608,3-679, 
3-685, 3-713 

13 Geology and Soils 3-27,3-28,3-29,3-38,3-45,3-46,3-47,3-48,3-49,3-77, 
3-97,3-109,3-110,3-386,3-518,3-554 

14 Cultural Resources 3-6,3-14,3-62,3-64,3-123,3-130,3-348,3-352,3-402, 
3-485,3-486,3-576,3-785,3-787,3-788,3-790 

15 Environmental Justice 3-72,3-74,3-79,3-82,3-84,3-85,3-86,3-87,3-88,3-135, 
3-155,3-181,3-190,3-195,3-212,3-344,3-399,3-414, 
3-415,3-420,3-445,3-455,3-457,3-463,3-466,3-513, 
3-538,3-546,3-556,3-565,3-566,3-596,3-718,3-719, 
3-789 

16 Socioeconomics 3-12,3-15,3-274,3-281,3-329,3-330,3-478,3-482,3-484, 
3-655,3-669 

17 Ecological Resources 3-3,3-7,3-10,3-11,3-14,3-16,3-17,3-18,3-19,3-20, 
3-21,3-23,3-49,3-50,3-67,3-109,3-111,3-112,3-115, 
3-116,3-128,3-129,3-179,3-401,3-674 

18 Infrastructure 3-92,3-96,3-168 

19 Air Quality 3-42,3-66,3-67,3-107,3-119,3-120,3-127,3-153,3-173, 
3-176,3-187,3-189,3-210,3-211,3-244,3-245,3-247, 
3-329,3-399,3-400,3-410,3-426,3-441,3-442,3-464, 
3-532,3-543,3-544,3-553,3-748,3-763,3-764 

20 Transportation 3-64,3-134,3-154,3-167,3-194,3-211,3-219,3-222, 
3-344,3-346,3-420,3-455,3-466,3-545,3-554,3-595, 
3-751,3-754,3-757,3-760,3-761 

21 Facilities 3-133,3-142,3-144,3-145,3-146,3-171,3-194,3-202, 
3-204,3-205,3-217,3-222,3-223,3-337,3-419,3-424, 
3-426,3-427,3-429,3-430,3-552,3-554,3-555,3-594, 
3-679,3-700,3-742,3-748 

22 Accidents 3-7,3-64,3-135,3-154,3-155,3-168,3-174,3-175,3-188, 
3-189,3-190,3-195,3-212,3-218,3-224,3-338,3-386, 
3-387,3-402,3-403,3-404,3-405,3-415,3-420,3-425, 
3-444,3-445,3-455,3-462,3-487,3-493,3-553,3-596, 
3-602,3-666,3-668,3-675,3-771,3-772,3-776 

23 Human Health 3-28,3-98,3-109,3-146,3-206,3-281,3-345,3-413,3-416, 
3-417,3-425,3-428,3-432,3-460,3-485,3-531,3-550, 
3-602,3-673,3-680,3-686,3-716,3-722 

24 Land Use 3-5,3-13,3-14,3-491 

25 Noise 3-15,3-176 

26 Visual Resources 3-8,3-9 
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TABLE 1.2-2.-lndex of Commentors and Responses 

DOCUMENT COMMENTOR ISSUE CATEGORIES 
PAGE 

NUMBER 

FEDERAL AGENCIES 

1 U.S. Department of the Interior 1, 5, 9, 10, 11, 12, 13, 14, 17, 19, 3-3 
22,23,24,25,26,27 

2 U.S. Environmental Protection Agency 9 3-58 

TRIBAilSOVEREIGN NATIONS 

3 Pueblo of San Ildefonso 3, 7, 8, 9, 14, 17, 19, 20, 22 3--60 

4 Pueblo of San Ildefonso, Chestnut Law 1,3,4,7,9, 10, 11, 13,15 3-70 
Offices 

STATE GOVERNMENT 

5 State of New Mexico, Environment 3, 4, 5, 8, 9, 10, 11, 12, 13, 17, 18, 3-89 
Department 19,23,27 

6 State of New Mexico, Office of Cultural 14 3-123 
Affairs, Historic Preservation Division 

LocAL GoVERNMENT 

7 Los Alamos County No comments identified. 3-124 

ORGANIZATIONS 

8 Carson Forest Watch 3,27 3-125 

9 Citizens for Alternatives to Radioactive 3,4, 11, 17,19 3-127 
Dumping 

10 Concerned Citizens for Nuclear Safety, June 1, 3, 5, 6, 7, 9, 10, 11, 12, 15, 19, 3-131 
1998 20, 21, 22, 23, 28 

11 Concerned Citizens for Nuclear Safety, July 1, 3, 5, 6, 7, 9, 10, 11, 12, 15, 17, 3-159 
1998 18, 19,20,21,22,23,25,28,30 

12 Los Alamos Study Group 1, 2, 3, 4, 5, 8, 12, 16, 19, 21, 23, 3-251 
28 

13 Northern New Mexico Citizens' Advisory 9, 12 3-333 
Board 

14 Rocky Mountain Peace and Justice Center 1, 3, 6, 9, 11, 12, 21, 22 3-336 

15 Sisters of Loretto 1, 15, 20, 23 3-343 

16 Tribal Environmental Watch Alliance 3, 14 3-348 

CITIZENS 

17 1 Arthur Apissomian 1 3-377 

18 Bonnie Bonneau 1, 3, 4, 8, 9, 13, 22 3-378 

19 Shelly Buonaiuto No comments identified. 3-390 

20 Mary Ray Cote No comments identified. 3-391 

21 Shirley Davis 10 3-392 

22 KateDewes No comments identified. 3-393 
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TABLE 1.2-2.-lndex of Commentors and Responses-Continued 

DOCUMENT COMMENTOR ISSUE CATEGORIES PAGE 
NUMBER 

23 Thomas Francis No comments identified. 3-397 

24 Richard Geddes 5 3-398 

25 Marcy Holloway 1, 4, 11, 14, 15, 17, 19, 21, 22,29 3-399 

26 Judy Hutson 1, 4 3-407 

27 Fred Jenkins No comments identified. 3-408 

28 Nancy Judd 1, 10 3-409 

29 Janice King 6, 11, 19 3-410 

30 John King 1, 2, 12 3-411 

31 Timothy King 10, 11, 15, 23 3-413 

32 Katherine Lage 1, 15, 22,23 3-415 

33 Anhara Lovato 1, 3, 4, 5, 7, 9, 10, 11, 12, 15, 19, 3-417 
20, 21, 22, 23,28 

34 Pam Lytle 1, 7, 10, 11, 12, 15, 20, 22 3-454 

35 Virginia Miller 1, 15 3-456 

36 Robin Mills 5, 7, 8, 12, 23,28 3-458 

37 Jean Nichols 1, 3, 7, 9, 11, 12, 15, 22 3-461 

38 Deborah Reade 1, 3, 7, 15, 19, 20 3-464 

39 Daniel Santos I 3-468 

40 Ray Schmidt 1 3-469 

41 VIrginia Wilson 7 3-471 

PUBLIC IIEARING TRANSCRIPTS 

42 Los Alamos Hearing 1, 4, 10, 14, 16, 22, 23, 24 3-472 

43 Santa Fe Hearing 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 3-503 
14, 15, 16, 17, 19, 20, 21, 22, 23, 
26,28 

44 Espanola Hearing I, 2, 3, 11, 14, 15, 19, 20, 21, 22, 3-734 
27 
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1.3.1 Summary of Significant 
Changes 

1.3.1.1 Revised Preferred 
Alternative 

In the draft SWEIS, the DOE's Preferred 
Alternative was the Expanded Operations 
Alternative. In this final SWEIS, the Expanded 
Operations Alternative remains the Preferred 
Alternative with one modification, as noted 
below. The modification to the Preferred 
Alternative involves the level at which pit 
manufacturing will be implemented at LANL. 
Under the Expanded Operations Alternative, 
DOE would expand operations at LANL, as the 
need arises, to increase the level of existing 
operations to the highest reasonably foreseeable 
levels, including the full implementation of pit 
manufacturing up to the capacity of 50 pits per 
year under single-shift operations (80 pits per 
year using multiple shifts). However, as a result 
of delays in the implementation of the 
Capability Maintenance and Improvement 
Project (CMIP) and recent additional controls 
and operational constraints in the Chemistry and 
Metallurgy Research (CMR) Building 
(instituted to ensure that the risks associated 
with the CMR Building operations are 
maintained at an acceptable level), the DOE has 
determined that additional study of methods for 
implementing the 50 pits per year production 
capacity is warranted. In effect, because DOE 
has postponed any decision to expand pit 
manufacturing beyond a level of20 pits per year 
in the near future, the revised Preferred 
Alternative would only implement pit 
manufacturing at this level. This postponement 
does not modify the long-term goal announced 
in the Record of Decision (ROD) for the 
Stockpile Stewardship and Management 
Programmatic EIS (SSM PElS) (DOE 1996b) 
(up to 80 pits per year using multiple shifts). 

Public Comment Process 

1.3.1.2 Enhanced Pit Manufacturing 

As described above, as a result of delays in the 
implementation of the CMIP and recent 
additional controls and operational constraints 
in the CMR Building, DOE has postponed any 
decision to implement the pit manufacturing 
capability beyond a level of20 pits per year (14 
pits is the No Action level). DOE believes it can 
expand the pit manufacturing capability to 20 
pits at Technical Area (TA)-55 without 
significant infrastructure upgrades and still meet 
its near-term mission requirements. When the 
additional studies are completed, DOE will 
provide the appropriate NEP A review, tiered 
from this SWEIS, to implement the pit 
manufacturing capability beyond the 20 pits per 
year capacity. The Project-Specific Siting and 
Construction (PSSC) analysis for the 
Enhancement of Plutonium Pit Manufacturing 
(in volume II of this SWEIS) no longer states a 
"Preferred PSSC Alternative." The Preferred 
Alternative would only implement pit 
production at a level of 20 pits per year. 
However, for completeness and to bound the 
impacts of implementing pit production at 
LANL, the "Utilize Existing Unused Space in 
the CMR Building" Alternative (the Preferred 
PSSC Alternative in the draft SWEIS) is still 
included in the Expanded Operations 
Alternative as the CMR Building Use" 
Alternative. The ROD for the SWEIS will only 
include a decision regarding the operations to 
implement the pit production mission at LANL 
for up to 20 pits per year in the near term. This 
change is reflected in volume IT, part IT of the 
SWEIS. 

1.3.1.3 Wildfire 

The scenario that a wildfire could encroach on 
LANL was analyzed and included in the 
accident set presented for all the alternatives. 
The detailed wildfire analysis, referred to as the 
SITE-04 accident, is presented in appendix G, 
section G.5.4.4 of volume ill of this SWEIS. A 
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summary of the impacts IS presented m 
volume I, chapter 5. 

1.3.1.4 Comparison Between the 
Rocky Flats Plant and 
LANL 

An overview of the 1969 plutonium fire at the 
Rocky Flats site and a comparison of the design 
and operational differences between LANL and 
the Rocky Flats Plant are included in volume ill, 
appendix G, section G.4.1.2. A summary is 
included in volume I, chapter 5. 

1.3.1.5 CMR Building Seismic 
Upgrades 

DOE has decided not to implement the seismic 
upgrades as part of the CMRBuilding Upgrades 
Project, Phase IT, as a result of: ( 1) new seismic 
studies (see chapter 4, section 4.2.2.2 in volume 
I and appendix I, in volume ill) released after 
the draft SWEIS was issued indicating the 
additional hazard of a seismic rupture at the 
CMR Building and (2) DOE's postponement of 
any decisions to implement the pit 
manufacturing capability beyond 20 pits per 
year in the near future. Although the seismic 
rupture risk does not have a substantial effect on 
the overall seismic risk (see chapter 2, 
section 2.2.2.3 in volume I}, it is an aspect of 
risk that cannot be cost-effectively mitigated 
through engineered structural upgrades. Given 
that assessment, the DOE is considering more 
substantial actions that are not yet ripe for 
analysis in the SWEIS (e.g., replacement of 
aging structures). The overall goal of DOE's 
evaluation is ultimately to reduce the risk 
associated with a seismic event, should one 
occur. In the meantime, DOE is taking actions 
to mitigate seismic risks through means other 
than seismic upgrades (e.g., minimizing 
material-at-risk and putting temporarily inactive 
material in process into containers). In any 
event, DOE is presenting the larger and more 
conservative impacts (no seismic upgrades) for 
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the SITE-01, SITE-02, and SITE-03 accidents. 
Therefore, SITE-01, SITE-02, and SITE-03 
accidents were revised to include new seismic 
data published after the draft SWEIS was 
released and to exclude the mitigation of the 
impacts of implementing the seismic upgrades. 
The detailed revised analysis is presented in 
appendix G of volume I. A summary of the 
impacts is presented in chapters 3 and 5 of 
volume I. 

1.3.1.6 Strategic Computing 
Complex 

The impacts of constructing and operating the 
proposed Strategic Computing Complex (SCC) 
project, primarily electric power demand and 
water usage, were incorporated into all the 
alternatives analyzed. Water usage was not 
increased in these analyses because DOE and 
LANL committed to no net increase of water as 
a result of conservation measures and recycling 
of treated wastewater from the Sanitary 
Wastewater Systems Consolidation Plant, 
TA-46, as cooling water for the SCC project. 

1.3.1.7 Conveyance and Transfer of 
DOE Land 

DOE has begun the preparation of an EIS for the 
Conveyance and Transfer of Certain Land 
Tracts at LANL (CT EIS). The CT EIS, 
scheduled to be released in draft form for public 
review and comment in early 1999, will analyze 
the impacts of conveying and transferring 
certain tracts of land to the County of Los 
Alamos and the U.S. Department of the Interior 
in trust for the Pueblo of San lldefonso. The 
CT EIS also will present the cumulative 
impacts of the land being developed by either 
the County ofLos Alamos or the Pueblo, as well 
as the impacts of continuing to operate LANL. 



1.3.2 Next Steps 

The ROD, to be published no sooner than 
30 days after the Notice of Availability for the 
final SWEIS has been issued, will explain all 
factors, including environmental impacts, that 
the DOE considered in reaching its decision. 
The ROD also will identify the environmentally 
preferred alternative or alternatives. If 
mitigation measures, monitoring, or other 

Public Comment Process 

conditions are adopted as part of DOE's 
decision, these will summarized in the ROD, as 
applicable, and will be included in the 
Mitigation Action Plan that would be prepared 
following the issuance of the ROD. The 
Mitigation Action Plan would explain how and 
when mitigation measures would be 
implemented and how the DOE would monitor 
the mitigation measures over time to judge their 
effectiveness. 
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CHAPTER2.0 
MAJOR ISSUES 

2.0 INTRODUCTION 

Several topics raised by public comments on the 
draft SWEIS were of broad interest or concern. 
These topics were categorized as major issues 
and represent broad concerns directly related to 
the environmental consequences associated 
with implementing the alternatives analyzed in 
the SWEIS. Many commentors also raised 
topics that are not pertinent to this 
environmental review; however, for 
clarification, the DOE addressed them to the 
extent practicable. Major issues include the 
following topics: 

• Anti-Weapons Sentiment/Mission 
NEPA Process 

• SWEIS Alternatives 
• Water Quality 
• Pit Production, Comparison Between 

LANL and the Rocky Flats Plant 
• Seismic Studies 
• Expansion of Technical Area (TA)-54/ 

Area G Disposal Facility 
• Environmental Restoration 
• Cultural Resources 
• Environmental Justice 
• Natural Resources Management Plan 
• Electric Power 

2.1 ANTI-WEAPONS SENTIMENT/ 

MISSION 

Issue: 

Commentors expressed a general opposition to 
nuclear weapons; nuclear weapons are seen as 
unnecessary, immoral and unethical, and 
should be eliminated Commentors believe that 
expanded operations at LANL contradict 
nonproliferation treaties. Commentors are 

frustrated that resources are being devoted to 
development of nuclear weapons as opposed to 
addressing social programs. Commentors 
requested that DOE focus more of the scientific 
resources at LANL on new technologies, 
especially environmental technologies. 

Response: 

DOE acknowledges that many people are 
opposed to the development and testing of 
nuclear weapons. Since the 1940's, Congress 
has directed DOE and its predecessor agencies 
to develop and produce the nation's nuclear 
weapons and to ensure the safety and reliability 
of the nuclear weapons stockpile. With the end 
of the Cold War, DOE has been developing 
strategies for appropriate adjustments to DOE 
site missions and activities consistent with 
current national security policies that reflect 
post-Cold War impacts, including a smaller 
enduring stockpile. However, even in the post
Cold War period, international dangers remain, 
and nuclear deterrence will continue to be a 
cornerstone ofU.S. national security policy for 
the foreseeable future. 

In 1992, the U.S. declared a moratorium on 
underground nuclear testing. In 1995, the 
President extended the moratorium and pursued 
a Comprehensive Test Ban Treaty (CTBT) . 
Before the extension of the moratorium 

' Congress passed the National Defense 
Authorization Act of 1994 (Public Law 
[PL] 103-160)which directs DOE to maintain a 
high level of confidence in the safety, reliability, 
and performance of the nuclear weapons 
stockpile and to maintain the ability to design, 
develop, manufacture, and test nuclear 
weapons. 

DOE has developed a comprehensive program 
of stockpile stewardship and management that 
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maintains essential capabilities for stockpile 
safety and reliability while meeting other legal 
and policy directives. Stockpile stewardship 
capabilities are currently viewed by the U.S. as 
a means to further the nation's nonproliferation 
objectives in seeking a zero-yield CTBT. It is 
also reasonable to assume that U.S. confidence 
in its stewardship capabilities would remain as 
important, if not become more important, in 
future arms control negotiations to further 
reduce its stockpile. · 

The Stockpile Stewardship and Management 
Programmatic Environmental Impact 
Statement (SSM PElS) (DOE 1996b) described 
the decisions that had to be made and the 
various options that existed for these decisions 
that support DOE's responsibilities under the 
National Defense Authorization Act. The SSM 
PElS discusses the need for continued but 
limited pit production as it relates to broader 
science-based stockpile stewardship. Pit 
manufacturing capability and capacity, like that 
of all other major weapons components and 
subsystems, are essential for protecting national 
security options with regard to the nuclear 
deterrent. In addition, repair or replacement of 
pits for existing stockpile weapons may be 
required in the future. At times, older weapons 
in stock might need repair and replacement of 
parts in order to function and serve as an 
effective deterrent. The SWEIS discusses 
alternatives for implementing the mission 
assignments made to LANL in the SSM PElS 
(e.g., pit manufacturing) and examines the 
environmental consequences of those 
alternatives. For additional information on this 
topic, refer to Major Issue 2.5, Pit Production, 
Comparison Between LANL and the Rocky 
Flats Plant, below. 
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2.2 NATIONAL ENVIRONMENTAL 

POLICY ACT PROCESS 

Issue: 

Commentors familiar with DOE's NEPA 
process disagree with its implementation. 
Commentors questioned how public input was 
considered in NEP A development and the 
factors that DOE considers in its decision
making process. Commentors expressed 
frustration over the perception that DOE is not 
addressing their concerns in a serious manner. 
Commentors also questioned why the draft 
SWEIS did not consider the cost impacts of each 
alternative in its analysis. 

Response: 

Under NEP A, a federal agency is required to 
prepare an EIS for a proposed major action that 
may significantly affect the quality of the 
human environment. The Council on 
Environmental Quality (CEQ), established 
under NEP A, requires the agency to develop 
procedures to ensure that environmental values 
are given appropriate consideration in decision 
making, along with economic and technical 
considerations. The CEQ developed regulations 
(40 Code of Federal Regulations [CFR] 
1500-1508) for the implementation of NEPA 
that establish the procedures for preparation of 
EISs. DOE's implementing regulations 
(10 CFR 1021) incorporate the CEQ 
regulations and establish the procedures for 
DOE NEP A documents, such as the LANL 
SWEIS. 

DOE has a policy of preparing site-wide EISs 
for certain large multiple-facility sites "to 
further the purposes ofNEPA" by assessing the 
impacts of activities at those sites. The purpose 
of the SWEIS is to provide DOE and its 
stakeholders with an analysis of the 
environmental impacts resulting from the 
ongoing ·and reasonably foreseeable new 
operations and facilities at the site, along with 
reasonable alternatives. 



DOE regulations require the publication of a 
Notice of Intent (NOI) in the Federal Register 
(FR) as soon as practicable after a decision is 
made to prepare an EIS. The NOI begins the 
public seeping process, through which DOE 
informs the public and other stakeholders of its 
intent to develop an EIS and receives 
information on the actions, issues alternatives 

' ' and analyses to be included in the EIS. In cases 
where there may be a lengthy delay between the 
time DOE has decided to prepare an EIS and the 
actual preparation of the EIS, DOE may publish 
an Advance Notice of Intent (ANOI) to inform 
interested parties about the EIS and solicit early 
comments. An ANOI was published for the 
SWEIS in the FR on August 10, 1994 
(59 FR 40889) that identified possible issues 
and alternatives to be addressed. Included in the 
ANOI was a list and description of 23 projects 
that were under consideration for future 
operations. DOE solicited public input on how 
the NEP A reviews of these activities should be 
addressed in relation to the SWEIS. The NOI, 
issued on May 12, 1995 (60 FR 25697), 
presented a revised proposal based on public 
comments during this prescoping period. The 
NOI included a revised list of specific projects 
and DOE's proposed decision on how the 
NEP A review would proceed for each project. 

During the seeping period, DOE held a series of 
public meetings to provide opportunities for 
input to the SWEIS. Stakeholders expressed 
interest in an alternative where LANL would 
focus some of its capabilities on activities other 
than nuclear weapons. DOE held a series of 
workshops through which the Greener 
Alternative was developed. Given its current 
mission assignments, LANL cannot abandon its 
work in stockpile stewardship and management 
(see response to Major Issue 2.1, Anti-Weapons 
Sentiment/Mission, above); however, under the 
Greener Alternative, LANL would maximize 
support to basic science, waste minimization 
and treatment, dismantlement of nuclear 
weapons, nonproliferation, and other areas of 
national and international importance, while 
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minimizing support to the DOE defense and 
nuclear weapons mission. The Greener 
Alternative is one of the four alternatives 
analyzed in the SWEIS. 

After the formal seeping period, DOE issued an 
implementation plan that presented the results 
of seeping, the alternatives that would be 
analyzed based on this seeping, the proposed 
activities that would be included in the SWEIS 
alternatives, and a summary of the concerns 
raised by the seeping process. 

The draft SWEIS was issued in May 1998, and 
was followed by a 60-day public comment 
period. DOE provided an opportunity for 
comment on the SWEIS through a series of 
public meetings where individuals provided 
written or oral comments. In addition, 
stakeholders submitted comments directly to 
DOE either by phone or mail. All of these 
comments were treated in an equivalent manner. 
As required by the CEQ regulations for 
implementing NEPA, as well as its own NEP A 
implementing regulations, DOE considered all 
comments on the draft SWEIS before issuing 
the final SWEIS. 

This Comment Response Document (CRD) was 
prepared and issued as part of the final SWEIS; 
a CRD may respond individually to each 
comment or, in the case of large numbers of 
similar comments, may summarize and respond 
to comments as a group. This CRD appears as 
volume IV of the SWEIS. All letters, telefaxes, 
hearing testimony, and other comment 
documents have been reproduced in chapter 3, 
with identified comments uniquely coded. 
DOE's response appears beside each identified 
comment. If a change was made to the SWEIS 
as a result of the comment, the location of that 
change is also noted. 

DOE considers public comments in the 
preparation of its NEP A documents. Comments 
can and do result in changes to an EIS. These 
changes can range from how an analysis is 
explained to an addition of an alternative (such 
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as the Greener Alternative) or a change in the 
scope of the analysis (such as the reduction in 
projects that were analyzed in the SWEIS from 
those initially proposed in the ANOI). 
Section 1.1 of this CRD discusses how 
comments were solicited and used to develop 
the SWEIS analyses and alternatives. 
Section 1.3 ofthis CRD presents a summary of 
major changes made in response to comments 
on the draft SWEIS. 

Sometimes, a specific change requested by a 
commentor is not made. The reasons for not 
changing the text of an EIS may vary. The 
comments might present conflicting opinions or 
address issues outside the scope of a particular 
EIS. For instance, several commentors on the 
SWEIS requested that DOE, and specifically 
LANL, not continue its weapons mission. 
However, the assignment of this mission is not 
the subject of the SWEIS, as explained in the 
response to Major Issue 2.1, Anti-Weapons 
Sentiment/Mission, above. 

Finally, a Record of Decision (ROD) will be 
issued no earlier than 30 days fol owing the 
issuance of this final SWEIS. In the reparation 
of the ROD, the decision maker co siders not 
only comments from members ofth public, but 
technical information and re uirements, 
congressional mandates, policies et by the 
President, and other factors (inclu ing cost). 
Cost information is available to e decision 
maker through other resources, s ch as the 
congressional budget. However, P A is not a 
cost-benefit analysis process. As s ted above, 
the purpose of NEP A is to ensu e that the 
environmental impacts of the prop sed action 
and its alternatives are consider d by the 
decision makers, along with other fa tors. 

2.3 ALTERNATIVES 

Issue: 

Commentors stated that DOE had not 
considered an adequate range of lternatives. 
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They questioned why the No Action Alternative 
does not consider closing the facility, and why 
so many new projects are considered in the No 
Action Alternative. They questioned how DOE 
selected the levels of operations for each 
alternative. Commentors also questioned why 
there is little difference in the impacts among 
the alternatives. 

Response: 

The CEQ regulations for implementing NEP A 
require a federal agency to "rigorously explore 
and objectively evaluate all reasonable 
alternatives" ( 40 CFR 1502.14). DOE believes 
that the alternatives evaluated in this SWEIS 
represent the reasonable alternatives for 
meeting its purpose and need, as described in 
volume 1, section 1.2, of the SWEIS. In 
Question 2A of its Forty Most Asked Questions 
Concerning CEQ's National Environmental 
Policy Act Regulations ( 46 FR 18026), CEQ 
states: "Reasonable alternatives include those 
that are practical or feasible from the technical 
and economic standpoint and using common 
sense ... " As discussed in Volume 1, section 1.1, 
of the SWEIS, DOE has been assigned specific 
national security mtsstons through 
congressional action and Presidential Decision 
Directive. DOE is going through a process of 
downsizing and consolidating its weapons 
complex while continuing to implement its 
Stockpile Stewardship and Management 
Program. 

Since its creation in the early 1940's, LANL has 
played a key role in the national security 
mission. In its ROD for the SSM PElS, DOE 
selected LANL as the site for additional 
stockpile stewardship and management 
assignments. The reasonable alternatives for 
the SWEIS, therefore, must include 
implementation of these assigned missions. The 
four SWEIS alternatives represent the range of 
levels of operation to carry out these missions, 
from the minimum levels of activity to maintain 
core capabilities (Reduced Operations 
Alternative) to the maximum levels attainable 



within the existing facilities plus the necessary 
infrastructure upgrades to fully implement the 
contemplated missions (Expanded Operations 
Alternative). 

DOE does not consider the closure and 
decommissioning of LANL to be a reasonable 
alternative for the SWEIS due to the continuing 
need for LANL's roles in national security, 
energy, environmental science and technology, 
and fundamental science. This need was 
affirmed by the report of the independent Galvin 
Commission (DOE 1995d) and reinforced by 
statements of the President supporting the 
continued vitality of all DOE nuclear weapons 
laboratories. In addition to reaffirming LANL's 
ongoing role in national security, the SSM PElS 
(DOE 1996b) selected LANL as the location for 
additional stockpile stewardship and 
management assignments. Thus, it is unlikely 
that LANL would be closed within the time 
frame addressed by the SWEIS. A situation like 
this was anticipated by CEQ in its guidance on 
the No Action Alternative, Question 3, in Forty 
Most Asked Questions Concerning CEQ's 
National Environmental Policy Act Regulations 
( 46 FR 18026). CEQ describes a situation that 
"might involve an action such as updating a land 
management plan where ongoing programs 
initiated under existing legislation and 
regulations will continue, even as new plans are 
developed. In these cases 'no action' is 'no 
change' from current management direction or 
level of management intensity. To construct an 
alternative that is based on no management at all 
would be a useless academic exercise." DOE 
believes that the continuation of LANL 
programs is a similar situation, and the 
evaluation of the impacts of the closure of 
LANL in the SWEIS would not be useful. 

The No Action Alternative in the SWEIS 
considers LANL activities at currently planned 
levels of operations. This includes some 
activities or projects that have been planned and 
approved, but are not yet operational. This is 
intended to present a realistic picture of the 
continuing activity at the current 
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congressionally approved level. Thus, the No 
Action Alternative is a projection over the next 
10 years, based on the index established for past 
operations, of a level of activity for facility 
operations that would implement current 
management plans for assigned programs. 

The Reduced Operations Alternative represents 
the minimal level of operations necessary to 
maintain the capabilities necessary to support 
DOE missions at LANL. This level of 
operations was projected from the index 
established for past operations. For this 
alternative, LANL operations would be reduced 
to the minimum necessary to maintain safety 
and security activities such as the maintenance 
of nuclear materials, high explosives, or other 
hazardous materials in storage or use at LANL. 
For example, plutonium processing activities 
would be reduced, but would occur at a level 
that could still support the safe, secure 
maintenance of the plutonium inventory. 

The Expanded Operations Alternative 
represents the highest foreseeable levels of 
operations to implement the current mission 
assignments at LANL, including those 
assignments made by RODs from recent PEISs. 
This level of operations represents a level that is 
possible to attain within a 1 0-year period, given 
an increased level of funding for programs, 
consistent with current and newly assigned 
LANL mtsstons. New facilities and 
modifications to existing facilities that are 
necessary to support projected capabilities and 
levels of operations considered in this 
alternative are also analyzed; construction and 
modifications are analyzed that could be 
required to optimize facilities for increased 
levels of operations and to increase capabilities 
or capacities where necessary. The Expanded 
Operations Alternative includes the project
level analyses for the expansion of TA-54/ 
Area G low-level radioactive waste (LL W) 
disposal facility and for the enhancement of 
plutonium pit manufacturing, including the 
siting and construction analyses detailed in 
volume II of the SWEIS. 
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The Greener Alternative, developed with 
interested stakeholders during the scoping 
process (discussed further in Major Issue 2.2, 
NEP A Process, above), maximizes support for 
DOE nonproliferation, basic science, and 
materials recovery/stabilization while carrying 
out DOE defense and nuclear weapons missions 
at the Reduced Operations or the No Action 
levels. 

The analysis in the SWEIS indicates that there 
would be very little difference in the 
environmental impacts among the four SWEIS 
alternatives. The four alternatives represent the 
same mission assignments carried out at 
different levels. With the exception of the 
expansion of pit manufacturing and the 
expansion of TA-54/ Area G, there would be 
very little construction of new facilities and, 
even in these cases, construction would be 
largely in previously disturbed areas or 
renovations to existing buildings. In general, 
implementation of all of the alternatives would 
be accomplished using the existing physical 
plant. In many cases, the actual changes in 
levels of activities represent a very small change 
relative to current levels, and the change in 
impacts would thus be relatively small. Under 
DOE's Environment, Safety and Health 
(ES&H) requirements, administrative and 
engineering controls and standard operating 
procedures are in place to limit the amounts of 
radioactive and chemical releases. High
efficiency particulate air (HEPA) filters limit 
radioactive releases from a building, so that an 
increase in production would not necessarily 
result in a corresponding increase in emissions. 
The recent and planned upgrades to the 
Radioactive Liquid Waste Treatment Facility 
(RL WTF) and the stricter standards for the 
facilities that discharge to the RLWTF mean 
that effluents will meet drinking water 
standards, no matter what the level of operation, 
for all radionuclides except tritium. (Tritium 
concentrations are expected to be below the 
applicable standards.) 
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Administrative controls limit the amounts of 
radioactive material that can be handled in an 
operation, and the amount of material that 
would be at risk in case of an accident. In the 
case of plutonium pit manufacturing, increases 
result in the more frequent use of some 
resources such as glovebox lines, and the 
addition of new equipment and operations is a 
relatively small portion of the total set of 
operations required for this work. In another 
example, some chemical solutions may have to 
be disposed as hazardous waste after only one 
process use, but the same solution could be used 
several times for the same repetitive processes. 

Often, there are no differences between accident 
impacts among the alternatives, largely as a 
result of conservative approaches used in 
accident frequency and public consequence. 
The inventories used in the analyses are 
typically those of permitted or administrative 
limits (i.e., controls on the maximum amounts 
of material that can be processed at one time 
and/or in storage), rather than operational values 
(i.e., the actual amount of material needed to 
perform the task). The operational values would 
be more likely to change among the alternatives. 
The administrative limits or inventories are 
selected so that the analyses are sufficiently 
conservative and bounding to cover maximum 
possible operational values. The accident 
frequencies depend upon the accident initiators, 
such as an aircraft crash, earthquake, or wildfire. 
These particular initiators are independent of 
the operations and of inventory; therefore, the 
frequency or likelihood of such an event 
remains constant among the alternatives. In the 
few cases of accidents in which the frequency 
depends upon operations, the variation in 
frequency among the alternatives does not 
necessarily translate into a significant change in 
the risk of an environmental release to the public 
because the value of a release is very small. 
Likewise, the risk to workers is affected by the 
change in frequency of the operations; but, the 
consequence of a single accident remains the 
same. 



During normal operations, in spite of the 
implementation of aggressive safety and health 
programs, there are reportable injuries to the 
worker population. These occurrences are 
considered within the consequences of normal 
operation and are of a relatively higher 
frequency than major accidents (e.g., 
earthquakes, wildfire, aircraft crash). 
Predictions of these occurrences vary with the 
level of operations. 

These occurrences can typically involve 
incidents such as slips, falls, exposure to 
chemicals, electrical shock, etc., but can also 
involve electrocution. The frequency of these 
incidents, to a great extent, is dependent on the 
size of the worker population, although it also 
depends on the type of activity being performed 
(the degree of hazards). As an example, in the 
Expanded Operations Alternative, the number 
of projected workers is approximately 11,000, 
resulting in a projected number of 507 
reportable occurrences per year. Under the No 
Action Alternative, the worker population is 
approximately 10,000 with the number of 
reportable occurrences projected to be 460 per 
year. Hence, for a 10 percent increase in the 
worker population, the projected increase in 
frequency of occurrences is conservatively 
projected to increase by 10 percent also; but, the 
consequence of the injuries from falls, slips, 
electrical shock, etc., to the workers will remain 
the same (i.e., broken bones, physical pain, etc.). 
Under the Expanded Operations Alternative, all 
activities (and degree of hazard) are projected to 
increase (linearly) at approximately the same 
rate when compared to the No Action 
Alternative. In the event that the operational 
levels do not increase linearly (e.g., activities 
with a higher propensity for injury increase at a 
faster rate), then the frequency would not 
necessarily parallel the increase in worker 
population as in the examples discussed above. 

Ma ·or Issues 

2.4 WATER QUALITY 

Issue: 

Commentors questioned the adequacy of the 
analysis of impacts of LANL operations on the 
regional aquifer and the safety of the drinking 
water. They stated that the draft SWEIS did not 
provide adequate site-wide plans for 
monitoring, protection, and remediation of the 
surface water and groundwater. Commentors 
recommended that the sources and pathways of 
contaminants be identified, LANL 's 
environmental monitoring program be 
upgraded to obtain information about the 
sources of recharge to the regional aquifer, and 
that a groundwater model be developed 
showing the interaction of these components 
and the fate and transport of contaminants. 
Commentors believe that the current 
environmental monitoring program lacks key 
information on the hydrology of the LANL 
region. 

Response: 

The annual testing of Los Alamos's drinking 
water shows that it meets all federal and New 
Mexico chemical and radiological standards. 
This testing is required by law and completed by 
the State Scientific Laboratory, an independent 
analytical laboratory. 

In addition to this regular testing of the 
community drinking water, LANL also 
conducts annual monitoring of eight special test 
wells drilled into the aquifer. These test wells 
are used to provide early detection of water 
quality problems at the top of the aquifer, where 
contaminants from LANL operations would 
first be detected. Water is pumped from the test 
wells only for morutoring purposes and not into 
the drinking water system. Drinking water 
supply wells draw water from deeper areas of 
the aquifer, and in many cases are designed to 
seal off the upper 500 feet (150 meters). Hence, 
water of poor quality at the top of the aquifer 
would not be immediately drawn into the water 
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supply wells. With one exception, the water 
quality from the test wells meets all drinking 
water standards. In one of the test wells, nitrate 
levels occasionally exceed drinking water 
standards, as discussed in more detail below. 

The long-term trends of water quality in the 
regional aquifer show little impact resulting 
from LANL operations. A few contaminants 
have been detected in test wells tapping the 
upper portions of the regional aquifer. Trace 
levels of tritium are found at four locations in 
Los Alamos Canyon and Pueblo Canyon and 
one location in Mortandad Canyon. The highest 
observed regional aquifer tritium level is well 
below the drinking water standard and poses no 
health risk according to an independent health 
assessment conducted by the U.S. Public Health 
Service (LANL 1997). 

Except for very low levels of tritium, no 
concentrations of radioactive substances above 
naturally occurring levels have been verified in 
water samples from the regional aquifer. 
Possible strontium-90 detections in 1994 and 
1995 have not been confirmed or reproduced 
during extensive followup testing. 

Of the eight test wells and 27 springs that LANL 
monitors regularly for evidence of 
contamination in the regional aquifer, only the 
nitrate concentrations from one test well 
(TW-1) are near a drinking water limit. Nitrate 
concentrations found in the groundwater 
beneath lower Pueblo Canyon have been near 
the EPA drinking water limit since 1980. The 
source of the contamination in Pueblo Canyon 
has not been determined. 

The greatest water quality impacts from LANL 
are found in groundwater zones at levels 
shallower than that of the regional aquifer. 
These groundwater zones commonly are below 
large canyons at depths ranging from a few feet 
to several hundred feet. These groundwater 
zones are not used as drinking water sources 
because they are too small to provide large 
quantities of water. The quality of water in the 
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shallow groundwater zones was, and continues 
to be, affected by effluent discharged into 
canyon floors in the early decades of LANL. 
These effluents contained many contaminants at 
levels higher than current drinking water limits. 
Current effluent discharges are subject to strict 
contaminant discharge limits under LANL' s 
National Pollutant Discharge Elimination 
System (NPDES) permit, and the cumulative 
impact to water resources as a result ofNPDES 
discharges will continue to improve. 

During the early 1990's, LANL was listed as a 
"Significant Non-Compliant Federal Facility" 
by EPA Region 6 for NPDES violations. DOE 
and LANL have had several Federal Facility 
Compliance Agreements and parallel 
administrative orders in effect to correct 
NPDES deficiencies. The current DOE 
Compliance Agreement (December 12, 1996) 
and the current LANL Administrative Order 
(December 10, 1996) include schedules for 
coming into full compliance with the Clean 
Water Act (CWA) by completing the High 
Explosives Liquid Wastewater Treatment 
Facility (HELWTF) and Waste Stream 
Characterization projects. These corrective 
actions required by compliance agreement and 
administrative order are continuing. Actions to 
improve compliance with permit conditions are 
continually being taken, including elimination 
of outfalls, improvements and corrective actions 
at specific outfalls, and implementation of the 
Waste Stream Characterization Program and 
Corrections Project. As an example, the number 
of 1997 exceedances was only five. These 
actions are expected to continue to reduce 
contaminant levels in effluents. 

Two areas of particular public concern are 
Mortandad and Los Alamos Canyons. Nitrate 
levels in the shallow groundwater beneath 
Mortandad Canyon exceed New Mexico 
groundwater standards due to ongoing 
wastewater discharges from the TA-50 
RL WTF. An upgrade to the RL WTF treatment 
system (ultrafiltration/reverse osmosis) will be 
operational in early 1999. A nitrate removal 



system will be operational by mid 1999. A 
mtnc acid recycle system, which will 
significantly reduce the nitrate level and volume 
of liquid sent from TA-55 to TA-50, will also 
be in operation in mid 1999. Also, strontium-
90 from past discharges persists in the bottoms 
of Los Alamos and Mortandad Canyons, and 
concentrations exceed DOE drinking water 
guidelines in the shallow groundwater. These 
areas are under study and will be addressed by 
the Environmental Restoration (ER) Project. 

It is unknown whether higher levels of 
contamination exist elsewhere in the regional 
aquifer, or whether the contamination might 
worsen in the future. LANL is limited in its 
ability to assess contamination. Although little 
contamination is now seen, the main question is 
whether wastes discharged on the surface in the 
1950's through the 1970's will move into the 
regional aquifer that supplies the drinking water 
to Los Alamos and some neighboring 
communities. Plutonium and other 
radionuclides (such as strontium-90, 
americium-241, and cesium-137) have not 
reached the Los Alamos drinking water supply. 
However, trace levels of tritium have been 
detected in regional aquifer test wells beneath 
areas of past and present liquid effluent 
discharges. The finding of tritium in the 
regional aquifer shows that water does move 
from the ground surface to the aquifer, perhaps 
taking about 10 to 50 years to travel the 
approximate 900-foot (270-meter) distance. 
Because tritium (an isotope of hydrogen) often 
occurs as part of a water molecule, the rate of 
movement of tritium into the earth is the same as 
the infiltration rate of water. Other 
radionuclides such as plutonium-238 or 
strontium-90 travel at a much slower rate, if at 
all. The progress of these radionuclides is either 
halted or significantly slowed by the chemical 
processes of adsorption (adherence to the 
surfaces of soil particles, for example) or 
precipitation (the formation of solids such as 
salts or minerals). 

Ma 'or Issues 

To determine the presence of a radionuclide 
such as plutonium in the aquifer, a series of 
measurements showing repeated detection 
would be needed due to possible problems with 
any one measurement. Occasional LANL 
aquifer samples appear to show radionuclides, 
but the results are not supported by resampling 
or by prior samples. 

LANL has developed a Hydrogeologic 
W orkplan (LANL 1998c) and is installing a new 
monitoring well network to address these issues. 
The Hydrogeologic Workplan was established 
to provide a better understanding of the 
groundwater setting beneath LANL. 
Understanding the hydrologic system is critical 
to detecting, remediating, and monitoring 
contaminants that may be present in the 
groundwater. The Hydrogeologic Workplan 
was submitted to the New Mexico Environment 
Department (NMED) in December 1996 and 
was approved in March 1998. 

The Hydrogeologic Workplan proposes drilling, 
installing, and testing 51 alluvial wells and 32 
regional aquifer wells. The proposed 32 deep 
wells will collect data from the intermediate and 
regional aquifer and some intermediate 
saturated zones. The intent of the data 
collection is to find out ifthere is contamination 
and to understand how water flows from one 
saturated zone to another. A series of tests will 
be conducted in each well. The resulting data 
will be studied and used in numerical modeling. 

As of November 1998, work has begun, with 
two deep wells already drilled. An average of 
three deep wells per year are planned for the 
next 7 years. The alluvial wells will be installed 
in each canyon over the same 7 years. The 
analytical and modeling activities are going on 
concurrently, incorporating new data as 
available. 

Understanding the hydrogeologic system will 
allow better protection of the groundwater by 
eliminating and cleaning up sources of potential 
contamination. Monitoring of the wells will 
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also be used to verify that any remedial actions 
are successful in protecting the groundwater. 

DOE agrees that the current environmental 
monitoring program lacks key information on 
the hydrology of the LANL region. As new 
information becomes available from 
implementing the Hydrogeologic W orkplan 
(LANL 1998c ), the LANL Environmental 
Surveillance and Compliance Program will be 
revised to incorporate those data. 

2.5 PIT PRODUCTION, COMPARISON 

BETWEEN LANL AND THE 

ROCKY FLATS PLANT 

Issue: 

Commentors expressed concerns that LANL 's 
pit production activities will have the same kind 
of safety problems that occurred at the Rocky 
Flats Plant. Concern was expressed that fires 
releasing radioactive materials would occur at 
the Plutonium Facility. They are concerned 
that DOE has not adopted any safety measures 
as a result of the 1969 Rocky Flats Plant fire. 

Response: 

DOE can not guarantee that there will never be 
an accident involving the release of radiation. 
However, today' s nuclear weapons complex is 
much different than it was 10 years ago. 
Smaller demand for nuclear weapons and 
lessons learned from past operations have 
resulted in a smaller, safer, and more efficient 
nuclear weapons complex. The old weapons 
complex was created and operated in a different 
era; today's weapons complex conforms to 
current national policies and stricter 
environmental regulations. 

The capability to fabricate research and 
development pits and fabricate test pits at 
LANL has been in place since the 1940's. The 
pit manufacturing mission recently assigned to 
LANL is different from the earlier mission at the 
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Rocky Flats Plant. The Rocky Flats Plant had 
large pit production rates; whereas, LANL 
could have a production rate of up to 50 pits per 
year in single-shift operations and up to 80 pits 
per year using multiple shifts in the long term. 
This rate is considerably less than the Rocky 
Flats Plant production requirements. It is 
important to note that production of pits occurs 
on an "as needed" basis. In the near term, DOE 
does not anticipate a need to produce 80 pits per 
year, but must be prepared under its national 
security mission to meet that challenge. 

The pit manufacturing mission work will take 
place within Plutonium Facility 4 at TA-55 
(TA-55-44). This facility has been in operation 
since 1978 and meets current environmental 
and safety standards. It is a much more modem 
facility than the Rocky Flats Plant and was 
constructed to correct deficiencies typical of 
that older and less technically advanced plant. 
As a more modem facility, TA-55-4 provides 
increased safety margins over the Rocky Flats 
Plant based on improved structures and systems. 
Overall, buildings at the Rocky Flats Plant were 
constructed in the 1950's according to designs 
that do not meet today's design criteria for 
plutonium facilities. 

Safety features at the plutonium facility at 
TA-55-4 include 18-inch (46-centimeter) thick 
walls heavily filled with reinforcing steel bar, 
making it a substantial structure with respect to 
both fire containment and seismic resistance. 
There are firebreaks within TA-55-4 and 
internal walls that provide a 4-hour fire barrier 
between the north and south wings of the 
facility. Unlike Rocky Flats, there are 
automatic fire detection and fire suppression 
systems within TA-55-4. By virtue of the 
design of the facility for containment and 
confinement, including the design and 
installation of multiple stages of HEP A filters 
protected by water mist cooling systems, 
radioactive releases sufficient to cause health 
concerns would not occur in TA-55-4 without 
a serious incident within the facility. Such an 
occurrence would be automatically reported 



through the facility control system and would be 
indicated to process operators and facility 
control center operators. TA-55-4 is equipped 
with automatic alarm systems that would also 
indicate an alarm condition within the facility 
control center, and immediate action would be 
taken by facility personnel to mitigate any effect 
that could lead to a release of radioactivity. The 
status of alarms (fire, criticality, etc.) is 
monitored and recorded by qualified operations 
center operators 24 hours a day, 7 days a week. 

Room air, process air, and exhaust air are 
monitored to detect abnormal situations. Any 
condition outside the ranges expected for 
normal operations would result in an alarm 
condition. This type of situation could lead to 
shutdown of all or certain portions of the 
facility, which would then require a review by 
LANL and DOE prior to resumption of 
operations. The timing of a shutdown depends 
on the situation and could range from an 
immediate shutdown to a shutdown in a later 
time frame. If there were an accidental 
radioactive release within the facility, it would 
be immediately indicated by an alarm. 

Within TA-55-4, there would also be 
significant equipment and process 
improvements for the pit manufacturing 
mission. New equipment would be installed to 
take advantage of new and better technologies, 
including those that reduce worker radiation 
doses and reduce waste generation. New 
processes would include different material 
handling procedures. For example, planning for 
the timely processing of residue materials and 
waste disposal is incorporated into work 
schedules so that residues do not accumulate. 

Substantial differences exist between the 
nuclear facility and operations being conducted 
in TA-55-4 today and those that were present at 
the Rocky Flats Plant in 1969. TA-55-4 was 
designed to correct the deficiencies detected in 
older facilities such as the Rocky Flats Plant and 
is being upgraded to meet the even more 
stringent requirements of the 1990's, including 

Ma ·or Issues 

enhanced setsmtc resistance and fire 
containment. 

2.6 SEISMIC STUDIES 

Issue: 

Commentors expressed concerns about the 
consequences of potential seismic activities at 
LANL, specifically at the Chemistry and 
Metallurgy Research (CMR) Building and 
Plutonium Facility, and the impact of ongoing 
seismic studies. Questions were raised about 
the frequency of seismic events in the LANL 
region and the potential release of radioactive 
materials from such an event. 

Response: 

It has been known for decades that the Pajarito 
Plateau in the Los Alamos region contains 
earthquake fault zones. The first detailed study 
was in the early 1970's in conjunction with the 
design of TA-55. In the late 1980's, LANL 
reinvestigated the seismic hazard and found that 
detailed investigation of the local faults was 
needed. These detailed studies have been 
underway since the early 1990's and continue 
today. The studies have focused on 
understanding the earthquake potential of faults 
in and nearby the LANL site, which includes the 
location and rate of movement on earthquake 
faults and defining the frequency of earthquakes 
occurring on all seismic sources that may result 
in ground shaking at LANL facilities. The basis 
for the current LANL seismic design criteria is 
the Woodward-Clyde Federal Services report, 
Seismic Hazards Evaluation of the Los Alamos 
National Laboratory (Wong et al. 1995). 

The Wong results are conservative when 
compared to other estimates of seismic hazard 
for the LANL region, such as those made by the 
U.S. Geological Survey (USGS). The seismic 
ground-shaking hazard at LANL can be 
considered "moderate" (on a national level). 
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The SWEIS utilized the findings of the Wong 
report in its accident analysis. 

Since the Wong report (Wong et al. I995) was 
completed, studies on the seismic hazard at 
LANL have continued. Geologic mapping and 
fault trenching studies at LANL are currently 
underway or recently completed to better define 
the rates of fault movement, specifically for the 
Pajarito Fault, and the location and possible 
southern termination of the Rendija Canyon 
Fault. Appendix I in volume III of the SWEIS 
presents a detailed status of their ongoing and 
recently completed seismic hazard studies, as 
well as the implications of these studies for 
LANL and DOE. That report indicates that slip 
rates (recurrence intervals for earthquakes) are 
within the parameters assumed in the I995 
seismic hazards study at LANL. 

The following five seismic studies related to 
LANL were recently completed. 

Gardner, Lavine, Vaniman, and 
WoldeGabriel, High-Precision Geologic 
Mapping to Evaluate the Potential for Seismic 
Surface Rupture at TA-55, Los Alamos National 
Laboratory (Gardner et al. I998). This report 
documents the results of high-precision 
mapping in thevicinity ofTA-55. The mapping 
indicates no faulting in the near surface directly 
below TA-55 and that the closest fault is about 
I,500 feet (460 meters) to the west. Faulting is 
present at the western boundary of the map area 
west of TA-48 in uppermost Mortandad 
Canyon, upper Sandia Canyon, and at the 
county landfill. 

Olig, Youngs, and Wong, Probabilistic 
Seismic Hazard Analysis for Surface Fault 
Displacement at TA-3 Los Alamos National 
Laboratory (Olig et al. I998). This report 
indicates that the probability of surface rupture 
associated with any faults found in the TA-3 is 
low. In TA-3, faults to date have vertical 
displacement in the range of 1.6 to 9.8 feet (0.5 
to 3 meters). It is shown that for faults with less 
than about 30 feet (9 meters) of existing 
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displacement, the probability of surface rupture 
with a displacement of 0.04 inch (I millimeter) 
is less than O.OOOI (greater than a IO,OOO-year 
event). Thus, the results discussed in the report 
are conservative with respect to the conditions 
found. 

Displacements of 0.04 inch (I millimeter) have 
negligible effects on structures. Damaging 
surface rupture (displacements of about 
4 inches [IO centimeters])has a return period of 
about 25,000 years. When considering ground 
motion, the DOE, depending on facility 
performance categorization and the off-site 
hazard posed by failure of the facility, requires 
designing to 500-year, I,OOO-year, 2,000-year, 
and IO,OOO-year return period events. The 
ground motion return periods are much more 
frequent than that associated with damaging 
surface rupture. Therefore, ground motion is 
the dominant aspect of the seismic hazard at Los 
Alamos. 

McCalpin, Late Quaternary Faulting on the 
Pajarito Fault, West of Los Alamos National 
Laboratory, North-Central New Mexico: 
Results from the Seven-Trench Transect 
Excavated in Summer of 1997 (McCalpin I998). 
This report indicates that there was an 
earthquake on the Pajarito Fault approximately 
I,500 to 2,000 years ago. It also indicates that 
the slip rates used in the Wong report (Wong et 
al. I995) are consistent with that indicated by 
the earthquake history on the Pajarito. 

Krier, Caporuscio, Lavine, and Gardner, 
Stratigraphy and Geologic Structure at the 
SCC and NISC Building Sites, Technical Area 3, 
Los Alamos National Laboratory, New Mexico 
(Krier et al I998a). This report presents the 
results of I 0 closely spaced, shallow (less than 
IOO-feet [30-meter]) drill cores that were 
obtained from the I.22-million-year-old 
Bandelier Tuff at a 4-acre (1.6-hectare) site for 
proposed construction at LANL. The goal of 
the investigation was to identify faults that may 
have the potential for earthquake-induced 
surface rupture at the site. Analysis shows that 



there is no evidence of faults beneath the 
planned building sites, and that the subsurface 
structure is consistent with an unbroken block 
that slowly dips toward the east. 

Krier, Caporuscio, Lavine, and Gardner, 
Stratigraphy and Geologic Strncture at the 
Chemical and Metallurgy (CMR) Building, 
Technical Area 3, Los Alamos National 
Laboratory, New Mexico (Krier et aL 1998b ). 
This reports presents the results of nine closely 
spaced, shallow (less than 70-feet [20-meter]) 
drill cores that were obtained from the 1.22-
million-year-old Bandelier Tuff at the site of the 
existing CMR Building. The goal of the 
investigation was to identify faults that may 
have potential for earthquake-induced surface 
rupture. Careful mapping of lithologic 
sequences in cores, supplemented with focused 
sampling for geochemical analysis, yielded a 
high confidence in the accuracy of delineating 
buried lithologic contacts. Results show that 
gently north-northeast dipping geologic units 
underlie the CMR Building. The tilted beds are 
faulted by two small, closely spaced, parallel 
faults with a combined vertical separation of 
approximately 8 feet (2.4 meters). 

These reports are part of an ongoing effort to 
assess the seismic hazards at Los Alamos in 
order to understand the damage potential 
earthquakes to facilities. They summarize 
investigations into the potential of surface 
ruptures at TA-55 and TA-3 and the historical 
seismic activity on the Pajarito Fault. While the 
results of these investigations increase 
understanding of the seismic hazard, they do not 
invalidate the conclusions contained in the 
Wong report (Wong et al. 1995). The Wong 
report continues to represent a bounding view of 
the seismic hazard at LANL. Results of these 
studies and ongoing studies have been and will 
continue to be reviewed to determine if the 1995 
Wong report needs to be updated. Facility 
seismic assessments are also being completed to 
understand which facilities may be vulnerable 
to earthquakes. The seismic hazard and its 
current issues are important to decisions made 

Ma·or Issues 

for all missions at LANL, not just for the pit 
manufacturing mission. The issue of facility 
siting and design for seismic events must be 
properly considered before future decisions 
regarding design for new facilities or upgrades 
to existing facilities are made. To account for 
the potential results of the ongoing studies and 
results of recently completed studies discussed 
above, selection of earthquake scenarios for 
evaluation of risk dominant accidents has 
considered the possibility that a fault intersects 
TA-3. (See volume III, appendix G, section 
GA .1.1, of the SWEIS.) 

Appendix I in volume ill of the SWEIS presents 
a detailed status of the ongoing and recently 
completed seismic hazard studies, as well as the 
implications of these studies for LANL and 
DOE. The Status and Implications of Seismic 
Hazard Studies at LANL Report (appendix I) 
indicates that TA-3 does have faults with 
vertical displacements in the range of 1 to 10 
feet (0.3 to 3 meters). The faults found include 
one under the CMR Building at TA-3 with a 
vertical offset of approximately 8 feet 
(2.4 meters). While surface rupture can cause 
significant structural damage, surface rupturing 
earthquakes are low probability events. As 
discussed in the report, the probability of an 
earthquake causing significant surface 
displacement at this site in the future is small. 
From the probabilistic assessment of surface 
rupture, earthquakes that might result in 
permanent ground displacements capable of 
causing structures to collapse are estimated to 
be 33,000- to 100,000-year events. The 
displacement threshold for collapse was taken 
as about 20 inches (50 centimeters). For the 
CMR Building, a nuclear facility, the 
probability of damaging ground displacement is 
at or beyond the performance goal for the 
facility (100,000-year recurrence interval). In 
its current condition, the probability of 
damaging ground motion is at least 20 times 
greater than the probability of damage caused 
by surface rupture. Therefore, the discovery of 
the fault under the CMR Building does not 
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increase seismic risk. The discovery of a fault 
under the CMR Building has an impact on 
decisions concerning upgrades and future uses 
for the facility. 

The report indicates that slip rates (recurrence 
inteiVals for earthquakes) are within the 
parameters assumed in the 1995 seismic hazards 
study atLANL (Wong et al. 1995). 

Appendix I also includes that the ·Plutonium 
Facility at TA-55 has no evidence of existing 
faults and is not susceptible to surface rupture 
from earthquakes. 

2. 7 EXPANSION OF TA-54/AREA G 
DISPOSAL FACILITY 

Issue: 

Commentors questioned the need for expansion 
of the LLW disposal capacity at TA-54. 
Commentors also questioned why the SWEIS 
analyzes the largest expansion potential for 
LLW disposal capacity and if LANL will import 
LLW from other DOE sites. 

Response: 

The limited disposal capacity remaining in the 
existing LLW disposal area (TA-54/Area G) 
and the possible selection ofLANL as a regional 
LL W disposal site caused DOE to evaluate 
alternatives for LLW disposal. LLW will 
continue to be generated at LANL in future 
years, regardless of the level of operations. 
Current estimates are that the existing disposal 
space for LL W will be depleted within the next 
10 years (the SWEIS analysis used the basis of 
1997 to 2006) for LANL generated LL W alone. 
The existing capacity would be depleted at a 
faster rate if LANL were chosen as a regional 
disposal site for DOE's LL Win the ROD for the 
Waste Management Programmatic 
Environmental Impact Statement (WM PElS) 
(DOE 1997c). 
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LL W is generated by LANL facilities involved 
in research and production activities relating to 
nuclear weapons technology, nuclear materials 
processing, high explosives testing and 
fabrication, accelerator technology, medical 
radioisotope production, radiochemistry, 
nuclear medicine, metallurgy, and materials 
sctence. LL W is also generated from 
environmental restoration projects, 
decontamination and decommissioning 
activities, and waste management operations. 
Approximately 60 to 70 types or forms ofLL W 
are generated at LANL, including plastics, 
combustible trash, glass, scrap metal, and 
contaminated building materials such as wall 
board and cement blocks. 

DOE evaluated several options for disposal of 
LL W in the SWEIS, including creating a new 
disposal area elsewhere at LANL and the 
shipment ofLL W to another disposal site, either 
DOE or commercial. DOE has concluded that 
expansion within TA-54 offers several 
advantages and is the preferred approach for 
disposal of LL W generated at LANL. 

Under the WM PElS preferred alternative 
(DOE 1997c), LANL is one of six sites from 
which DOE would select two or three regional 
disposal sites. DOE's decision on regional 
disposal sites for LL W is scheduled for the first 
half of 1999. The SWEIS alternatives include 
the range of decisions that could be made 
concerning disposal ofLL W, including regional 
disposal at LANL or shipment off the site. 
Therefore, the SWEIS examines full expansion 
of TA-54 to cover LLW brought in from other 
DOE sites. If LANL is chosen as a regional 
disposal site for LL W, DOE will determine 
whether the site-specific impacts of that 
decision should be addressed in further NEP A 
documentation tiered from the WM PElS and 
this SWEIS. 

DOE and LANL are committed to pollution 
prevention programs that mtmmtze the 
generation and management of wastes. 
Programs have been implemented at LANL to 



reduce the generation of all waste, to recycle 
some materials, and to stabilize and minimize 
the remaining wastes that must be disposed. 
Waste generators are required to examine 
processes to implement waste minimization 
practices and equipment. Wastes are treated to 
render them less harmful to the environment, 
and to reduce the quantities that must be 
disposed. These treatment processes include 
waste sorting and segregation, decontamination 
of metals and other objects to enable reuse or 
recycle, and compaction to reduce waste 
volume. Waste management practices like 
these will conserve space, stabilize wastes in the 
disposal pits, and extend the life of disposal 
facilities. 

2.8 ENVIRONMENTAL RESTORATION 

Issue: 

Commentors noted the lack of specific 
quantitative risk analyses on environmental 
restoration sites and the absence of data about 
environmental restoration sites in the context of 
various environmental settings. Commentors 
believed that more information on specific 
measures should be provided so that public 
comment could be provided on this program. 
Questions were raised about the use of 
bounding analysis in describing the overall 
impacts of environmental restoration activities 
at LANL. Commentors also questioned the 
impacts and level of risk posed by the existing 
contamination and various levels of cleanup. 

Response: 

The LANL ER Project was included in the 
SWEIS as one of a number of activities that are 
common to all alternatives because the ER 
Project is not influenced by the varying levels of 
operations posed by any of the alternatives. The 
impacts from the ER Project were included in 
the SWEIS to the extent that information was 
available on which potential sites will require 
remediation and the extent of that remediation. 

Ma·or Issues 

For example, it is known that the primary 
remedial measure for many of LANL's sites 
will be to excavate contaminated soils and move 
the material to either on-site or off-site 
permitted land disposal units. It is expected that 
this will be the major impact of conducting 
remedial activities. Other waste treatment 
methodologies may be evaluated through the 
appropriate regulatory processes, but no 
specific application is sufficiently developed at 
this time to analyze. Therefore, the SWEIS 
analyzed both disposal ofLLW at TA-54/Area 
G with transportation of hazardous and mixed 
waste off the site, and transportation of almost 
all waste off the site. Volumes were 
conservatively estimated to provide an upper 
bound on impacts from this type of activity. 
Actual waste volumes are expected to be less 
because that judgement will not be made until 
site-specific information is available. 

Given this situation, the only other major 
category of information relevant to impacts 
from restoration activities would be the exact 
nature of and level of risk posed by the existing 
contamination and risk to workers, the public, 
and the environment associated with varying 
levels of remediation. Regarding the existing 
situation, data from surveillance programs and 
some special studies of restoration sites were 
presented in the SWEIS. Possible conclusions 
from this information are also presented in the 
SWEIS. A description of interim measures, 
such as the protection of sites from stormwater 
runoff, based on a qualitative assessment of 
potential risk, is also presented. Specific data 
that would allow the quantitative assessment of 
human health and ecological risk, including 
potential impacts to endangered species, for 
varying remedial options will be compiled as 
each site is characterized and remedial options 
are analyzed and discussed with regulatory 
authorities. Similarly, prioritization of work is 
dependent on data gathered in the investigative 
process and is conducted with regulatory input. 

The ER Project also has opportunities for public 
involvement, which at LANL takes place under 
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the Resource Conservation and Recovery Act 
(RCRA) authority of the State ofNew Mexico. 
Even though much of the ER Project is 
conducted under that authority, future activities 
will also be subject to NEPA review when they 
are proposed. Activities of the Citizen's 
Advisory Board, whose charter is to provide 
advice and opinion to DOE on the conduct of 
this program, all provide opportunities for 
citizen input and general education on overall 
planning, as well as the details of this program. 

2.9 CULTURAL RESOURCES 

Issues: 

Commentors expressed concerns about the 
management of cultural resources at LANL and 
the depth of the traditional cultural properties 
(TCPs) study performed for the SWEIS. 
Commentors questioned whether DOE seeks 
and utilizes input on cultural resources from 
affected Indian tribes. lhey questioned whether 
DOE analyzed the impacts to TCPs. 

Response: 

There are a number of laws, regulations, and 
executive orders applicable to federal agencies, 
including DOE, that protect cultural resources 
and access to resources that are sacred or 
ceremonial. Cultural resources addressed in the 
SWEIS include those that have been 
recommended or determined to be eligible, or 
potentially eligible, for inclusion in the National 
Register of Historic Places (NRHP) and those 
that are TCPs. A TCP is one that is eligible for 
inclusion in the NRHP and is a significant place 
or object associated with historical and cultural 
practices or beliefs of a living community (any 
community, be it a Native American tribe, a 
local ethnic group, or the people of a nation as a 
whole) that is rooted in that community's 
history and important in maintaining the 
continuing cultural identity of the community. 
The National Historic Preservation Act 
(NHP A), as amended, directs that sites with 
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significant national historic value be placed on 
the NRHP. To be included in the NRHP, a 
resource must meet one or more of the following 
criteria: 

• Criterion A-Associated with events that 
have made a significant contribution to the 
broad patterns of our history 

• Criterion B-Associated with the lives of 
persons significant in our past 

• Criterion C-Embodies the distinctive 
characteristics of a type, period, or method 
of construction 

• Criterion D-Yielded or may be likely to 
yield information important in prehistory or 
history 

Section 106 ofNHPA requires federal agencies 
to take into account the effects of their 
undertakings on historic properties, and to 
afford the Advisory Council on Historic 
Preservation a reasonable opportunity to 
comment on such undertakings. The 
Section 106 review process also provides for 
active participation by the public. The five basic 
steps of the Section 106 process are as follows: 

• Identify and Evaluate Historic Properties. 
The federal agency identifies any historic 
properties that may be affected through a 
process that may include a review of 
background information, consultation with 
the State Historic Preservation Office(r) 
(SHPO), and field studies. If properties are 
found that may be eligible for inclusion in 
the NRHP, the agency evaluates them 
against the evaluation criteria published by 
the National Park Service (NPS) and in 
consultation with the SHPO. 

• Assess Effects. If historic properties are 
found that are in or eligible for inclusion in 
the NRHP, the agency assesses what effect 
the action will have on them. The agency 
coordinates with the SHPO and considers 
the views of others. The agency makes its 
assessment based on criteria found in the 
Advisory Council's regulations, and can 
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make one of three determinations: (1) no 
effect-the undertaking will not affect 
historic properties; {2) no adverse 
effect-the undertaking will affect one or 
more historic properties, but the effect will 
not be harmful, and; (3) adverse effect-the 
undertaking will harm one or more historic 
properties. 
Consultation. If an adverse effect will 
occur, the agency consults with the SHPO 
and others in an effort to find ways to make 
the undertaking less harmful. Consultation 
is designed to result in a Memorandum of 
Agreement (MOA) that outlines measures 
agreed upon that the agency will take to 
reduce, avoid, or mitigate the adverse 
effect. It should be noted that avoidance of 
cultural properties is a primary goal in the 
formulation of an action. If avoidance is 
neither feasible nor practical, measures are 
developed to prevent an adverse effect on 
eligible cultural resources. 
Council Comment. The Advisory Council 
may comment during step 3 ofthe process, 
by participating in the consultation and 
signing the resulting MOA. Otherwise, the 
agency obtains the Advisory Council's 
comment by submitting the MOA to the 
council for review and acceptance. 
Proceed. If an MOA is executed the 

' agency proceeds with its undertaking under 
the terms of the MOA. 

There are also alternative approaches to 
complying with this standard Section 106 
compliance process. 

DOE recognizes that there are many cultural 
resources in and around LANL, including 
TCPs, some of which cannot be quantified. 
DOE has made significant efforts to identify 
these resources and to the extent practicable, 
protect them. Cultural resource management at 
LANL is conducted not only to comply with 
applicable executive orders, laws, and 
regulations but, more importantly, to involve 
culturally affiliated Native American tribes in 
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the process of cultural resource management. 
As discussed, LANL compliance procedure 
follows a step-by-step process to evaluate 
LANL actions for cultural resource compliance 
(see volume I, chapter 4, section 4.8.5 and 
volume III, appendix E, section E.6.1 for 
detailed descriptions). 

Integral to this compliance process ts close 
coordination with culturally affiliated Native 
American tribes, particularly the Pueblos of 
Cochiti, Jemez, San Ildefonso, and Santa Clara. 
In the interest of improving understanding and 
cooperation among these Pueblos and DOE, 
formal accord documents have been executed. 
Coordination is generally conducted in monthly 
meetings in which tribal representatives are 
provided access to information and input to the 
process of cultural resource management. At 
these meetings, tribal representatives are 
advised of individual projects that may have 
impacts to cultural resources. According to the 
LANL compliance procedure, " ... their input is 
invited on all phases of cultural resources 
survey (and identification of TCPs), report 
preparation, determination of effects to cultural 
resources, and design of mitigation measures." 
Input can be formal or informal as in the 
relaying of oral history or spiritual concerns. 
Any other tribes that identify themselves to 
LANL as having cultural affiliation with the 
region may also take part in these meetings or 
may be notified ofLANL action and included in 
consultations. 

A TCP study was performed as part of the 
SWEIS process. Several contacts were made 
with 23 Native American tribes and two 
Hispanic communities to identify cultural 
properties important to them in the LANL area. 
As a result of these contacts, 19 Native 
American tribes and the two Hispanic 
communities chose to participate in subsequent 
consultations. All of the consulting groups 
stated that they had at least some TCPs present 
on or near LANL. Appendix E, section E.6.3, in 
volume III of the SWEIS outlines the results of 
these consultations. Statements made during 
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the consultations are categorized by ceremonial 
and archaeological sites, natural features, 
ethnobotanical gathering sites, artisan material 
gathering sites, and subsistence features. In 
addition to the TCP study, DOE is considering 
an extensive ethnographic study to investigate 
traditional and cultural practices and resources. 
Such a study could provide specific knowledge 
about TCPs at LANL, thereby providing the 
opportunity to mitigate impacts to specific 
TCPs. The preparation of a cultural resource 
management plan has also been proposed. See 
also Major Issue 2.11, Natural Resources 
Management Plan, below. 

2.10 ENVIRONMENTAL JUSTICE 

Issue: 

Commentors expressed concerns on the 
adequacy of the environmental justice analysis 
and the steps taken to protect minority or low
income populations. Questions were raised 
regarding DOE's implementation of Executive 
Order 12898, Federal Actions to Address 
Environmental Justice in Minority Populations 
and Low-Income Populations. 

Response: 

DOE has not identified any disproportionately 
high and adverse human health or 
environmental impacts on minority or low
income populations under any of the actions or 
alternatives analyzed in the SWEIS. 

Executive Order 12898 (Federal Actions to 
Address Environmental Justice in Minority 
Populations and Low-Income Populations) 
requires every federal agency to identify and 
address, as appropriate, disproportionately high 
and adverse human health or environmental 
impacts of federal programs, policies, and 
acttvtttes on minority and low-income 
populations. The order also requires agencies to 
ensure greater public participation in their 
decision-making practices. 
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The DOE environmental justice strategy has 
four goals. The first goal is to identify and 
address DOE programs, policies, and activities 
that may have disproportionately high and 
adverse human health or environmental effects 
on minority and low-income populations. The 
second goal is to enhance the credibility and 
public trust of the DOE by making public 
participation a fundamental goal of all program 
operations, planning activities, and decision 
making. The third goal is to improve research 
and data collection methods relating to human 
health and the environment of minority and low
income populations by incorporating full 
characterizations of risks, including the 
identification of differential patterns of 
subsistence consumption of natural resources 
among such populations. The fourth goal is to 
further DOE leadership by integrating 
environmental justice criteria, as appropriate, 
with activities and processes related to human 
health and the environment. 

For the purposes of this assessment, minority 
refers to people who classified themselves in the 
1990 U.S. Census as Mrican American, Asian 
or Pacific Islanders, American Indians, 
Hispanics of any race or origin, or other non
White races. A minority population refers to an 
area where minority individuals comprise 
25 percent or more of the population (see 
Statistical Abstract of the United States, U.S. 
Department of Commerce [DOC 1990]). 
Nearly 54 percent of the population within the 
50-mile (SO-kilometer) radius area of LANL is 
minority. The area's largest minority group is 
the Hispanic population (about 46 percent), 
followed by American Indian (about 7 percent), 
Mrican Americans (less than 1 percent), and 
Asians or Pacific Islanders (less than 1 percent). 
Minorities are about 15 percent of the Los 
Alamos County's population, with Hispanics 
being the largest minority group at 11 percent. 

Low-income population refers to a community 
in which 25 percent or more of the population is 
characterized as living in poverty. The U.S. 
Bureau of the Census uses statistical poverty 



thresholds to determine the number of 
individuals below the poverty level. The 
number of individuals below the poverty level is 
the sum of the number of people in poor families 
and the number of unrelated individuals in 
poverty. The 1990 poverty threshold was a 
19S9 income of$12,674 for a family offour(see 
1990 Census of Population: Social and 
Economic Characteristics, New Mexico 
[DOC 1993]). In 19S9, the median household 
income for New Mexico was $24,0S7, while 21 
percent of the population lived below the 
poverty threshold. Los Alamos County had the 
highest median income ($54,S01) within the 
state. Fifteen percent of the total population 
living within the 50-mile (SO-kilometer) area 
had 19S9 incomes below the poverty level. Los 
Alamos County had the lowest percentage (2.4 
percent) of individuals. 

DOE does not project any high and adverse 
impacts on minority or low-income populations 
from the continued operation of LANL under 
any of the alternatives. To the extent that there 
is a potential for adverse impacts, DOE analysis 
has shown that most of the impacts would affect 
all populations in the area equally. In the cases 
of air emissions and on-site transportation, the 
residential populations nearest to LANL, which 
have a relatively low percentage of minority and 
low-income populations, would be affected to a 
greater extent than other populations within the 
50-mile (SO-kilometer) radius. Any such 
impacts identified would be mitigated prior to 
the implementation of any proposed action. 

The impacts explicitly addressed in the 
environmental justice analysis include land 
resources, geology, soils, water resources, 
ecological resources, air quality, human health, 
waste management, socioeconomics, and 
transportation, and include those projected due 
to contamination in the area from past LANL 
activities. 

As part of its human health impacts analysis, 
DOE looked at potential exposure through 
special pathways, including ingestion of game 
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animals, fish, native vegetation, surface waters, 
sediments, and local produce; absorption of 
contaminants in sediments through the skin; and 
inhalation of plant materials. For LANL, the 
special pathways are important to the 
environmental justice analysis because some of 
these pathways are more important or viable to 
the traditional or cultural practices of minority 
populations in the area. Even considering these 
special pathways, DOE did not find 
disproportionately high and adverse health 
impacts to minority or low-income populations. 

Steps taken to protect minority populations and 
others living in the vicinity of LANL are 
described throughout the SWEIS. In volume I 
of the SWEIS, chapter 4 discusses the affected 
environment and includes descriptions of 
ongoing environmental surveillance and 
compliance programs, the worker protection 
program, and the emergency preparedness and 
response program. Chapter 5 analyzes exposure 
to the maximally exposed individual (MEl), 
recognizing that through limiting the dose to 
individual members of the public, the entire 
population is better protected. Chapter 6 
addresses the programs and activities that 
mitigate impact to the public, as well as 
additional m1t1gation measures being 
considered by DOE in conjunction with the 
SWEIS process. 

DOE acknowledges that there are different 
approaches that could be used to assess the 
environmental justice impacts from continuing 
to operate LANL. Some groups may view any 
and all impacts as significant, others may accept 
a higher level of risk. In its analyses, DOE has 
met the objectives of this Executive Order 
12S9S to investigate environmental justice 
impacts that would be potentially high and 
adverse and would disproportionately affect one 
group over another. LANL has not identified 
any environmental justice issues during the 
preparation of NEP A documents following 
DOE's issuance and implementation of its 
environmental justice strategy in April 1995 
(DOE 1995e). 
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The following are specific LANL community 
issues and areas that were considered and 
reviewed in the SWEIS: 

• Area Pueblos-San Ildefonso, Santa Clara, 
Jemez, Cochiti, San Juan, Pojoaque, 
Nambe, and Tesuque 

• Predominately Hispanic Communities-El 
Rancho, Iacona, Jaconita, Guachupangue, 
Espanola (Traditional Hispanic 
communities can also be artisan guilds, 
rural development organizations, and 
acequia associations [irrigation water 
distribution system associations].) 

• Topics of Concern-Human health (LANL 
emissions and contaminants), economic 
(effects from LANL projects), and social 
(project effects on fabric of community and 
TCPs) 

• TCPs-Significant place or object 
associated with historical and cultural 
practices or beliefs of a living community 
that is rooted in that community's history 
and is important in maintaining the 
continuing cultural identity of the 
community 

• General Categories of TCPs-Ceremonial 
and archaeological sites, natural features 
mentioned in stories and legends, plant 
gathering areas (plants for ceremonial, 
medicinal, and artisan purposes), clay 
procurement areas (hunting areas and 
acequias) (TCPs are not restricted to Native 
American groups. For example, traditional 
Hispanic communities also maintain 
religious practices, arts and crafts 
traditions, folklore, and traditional medical 
practices.) 

• Subsistence and Other Consumptions 
Issues-Cattle grazing, deer and elk 
hunting, plant cultivation and wild plant 
gathering, fishing; "special exposure 
pathways" (ingestion, inhalation, dermal 
contact); limiting access; and quantifiable 
data 
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2.11 NATURAL RESOURCES 

MANAGEMENT PLAN 

Issue: 

Commentors expressed a concern that DOE 
does not appear to have an integrated approach 
for the management of natural resources in its 
trust at LANL. Commentors asked that DOE 
better coordinate its natural resource 
management at LANL with appropriate 
agencies. Commentors stated that a natural 
resources plan would allow DOE to better 
evaluate the cumulative impacts of LANL 
operations. 

Response: 

DOE is in the process of formulating a Natural 
Resource Management Plan (NRMP) that will 
integrate the management of the natural 
resources in its trust at LANL. The NRMP 
would be an overarching, umbrella document 
that would integrate individual resource
specific plans for areas such as biological 
resources, groundwater, surface water, air 
quality, geology, and soils. As an example, the 
NRMP would integrate ongoing and separate 
investigations to address contaminant 
concentrations in biological resources; 
coordinate the assessment of direct, indirect, 
and cumulative effects on local and regional 
ecosystems; and propose measures to mitigate 
adverse impacts. 

The guiding principle of natural resource 
management at LANL will be to integrate the 
principles of ecosystem management into the 
critical missions of LANL while protecting 
ecosystem processes and biodiversity. Thus, 
the purpose of natural resource management is 
to determine conditions and recommend 
management measures that would restore, 
sustain, and enhance the biological quality and 
ecosystem integrity at LANL within the context 
of a dynamic Pajarito Plateau ecosystem. An 
NRMP would provide policies, methods, and 
recommendations for long-term management of 



LANL facilities, infrastructure, and natural 
resources to ensure responsible stewardship of 
LANL resources entrusted to DOE. Integral to 
natural resource management would be 
continuing guidance to operations managers 
with which to make management decisions 
based on a scientific understanding of the 
Pajarito Plateau ecosystem. 

A major part of this overall effort would be 
coordination and cooperation with other 
agencies and neighboring communities, such as 
Bandelier National Monument (BNM), the 
Santa Fe National Forest, Los Alamos County, 
New Mexico Department of Game and Fish, 
U.S. Fish and Wildlife Service (FWS), and the 
four Accord Pueblos. 

As currently envisioned, the NRMP would 
consist of several component plans. Some 
resource-specific management plans that may 
become part of a NRMP have recently been 
completed, and some are in the process of being 
developed. Other resource management plans 
are envisioned as vital components of an 
NRMP. The plans completed, in progress, and 
envisioned and their respective status are 
described below. Additional resource plans 
may also be developed as components of a 
broader NRMP. 

2.11.1 Biological Resources 
Management Plan 

A Biological Resources Management Plan 
(BRMP) would address issues such as the 
management of game (e.g., elk and deer); the 
management of nongame wildlife species; 
forest and range management for wildfire 
hazard, erosion control, potential timber and 
fuelwood harvest; disease and pest control; and 
protection and management of sensitive 
habitats, such as wetlands. Two specific plans, 
described below, that would be included in this 
category of plans are a Wildfire Management 
Plan and a Threatened and Endangered Species 
Habitat Management Plan. 
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2.11.1.1 Wildfire Management Plan 

A Wildfire Management Plan would identify 
critical areas where forest management is 
needed to reduce the wildfire threat to personnel 
and facilities, and develop and implement cost
effective mitigation measures to reduce that 
threat. Identification of critical areas would be 
done through analysis of vegetation, fuels 
inventories, and wildfire modeling, coupled 
with data regarding the value of facilities and 
potential environmental impacts resulting from 
various fire scenarios. 

2.11.1.2 Threatened and Endangered 
Species Habitat 
Management Plan 

The Threatened and Endangered Species 
Habitat Management Plan was the result of the 
ROD for the Dual Axis Radiographic 
Hydrodynamic Test Facility Environmental 
Impact Statement (DARHT EIS [DOE 1995a]) 
(60 FR 53588), which committed DOE to 
preparing a habitat management plan for 
federally listed endangered and threatened 
species within LANL boundaries. The plan 
consists of three parts: an overview document, 
site plans for managing each of the four 
federally protected species potentially found at 
LANL, and monitoring plans for both federal
and state-listed species. The plan was 
completed in November 1998 and has been 
submitted to the FWS for review and 
concurrence. Implementation began in fiscal 
year 1999. 

2.11.2 Watershed (Surface Water) 
Management Plan 

A Watershed Management Plan will include an 
overview document and a series of drainage
specific monitoring plans that collectively 
describe activities proposed to be performed by 
LANL to protect and manage the watersheds 
located within its boundaries. The EPA and 
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other regulatory agencies encourage the use of 
the watershed management approach to make 
water quality standards more flexible and to 
more effectively implement the standards, while 
at the same time more effectively integrate them 
to address multiple stressors and their 
cumulative impacts in order to protect 
designated uses. The activities described in this 
plan will protect designated uses of the water 
and provide verifiable assurance that 
contaminants do not pose a risk to human health 
and the environment within the boundaries of 
LANL, and are not transported across the LANL 
boundary. Currently, the Watershed 
Management Plan is in the final stages of 
development. The associated overview 
document is being drafted, and several of the 
drainage-specific monitoring plans are under 
technical review. The scope of the monitoring 
plans and data quality objectives for the 
remaining drainages is under development. 
Initial implementation of the Watershed 
Management Plan began in fiscal year 1999. 

2.11.3 Groundwater Protection 
Management Program Plan 

The Groundwater Protection Management 
Program Plan (GWPMPP) provides a 
framework for integrating and coordinating 
groundwater protection activities at LANL. The 
GWPMPP at LANL is designed to assess 
current groundwater conditions and monitor and 
protect groundwater. A Hydrogeologic 
Workplan was developed to implement the 
GWPMPP (LANL 1998c). The workplan 
describes activities proposed to be performed by 
LANL that will characterize the hydrogeologic 
setting beneath LANL and enhance the 
groundwater monitoring program. The 
Hydrogeologic W orkplan is designed to 
supplement and verify existing information on 
the environmental setting at LANL and to 
collect analytic data on groundwater 
contamination. The plan was submitted to the 
NMED in December 1996, approved in March 
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1998, and is currently in the implementation 
stage. 

2.11.4 Air Resources Management 
Plan 

An Air Resources Management Plan would 
integrate the current compliance-oriented, Air 
Monitoring and Surveillance Program into a 
larger planning and management structure. The 
current program monitors and reports to the 
regulatory agencies nonradiological and 
radiological emissions and evaluates the 
potential impact of the radiological emissions 
on the local environment as well as workers and 
public health. This plan is currently in the 
conceptual phase. 

2.11.5 Soils and Geologic Resources 
Management Plan 

The proposed Soils and Geologic Resources 
Management Plan (SGRMP) would include a 
comprehensive inventory of soil and geologic 
resources within LANL boundaries. Constraints 
to this inventory, including seismic and 
topographic features, would be incorporated 
into other resource and development plans. The 
SGRMP is currently in the preliminary internal 
scoping phase. 

2.12 ELECTRIC POWER 

Issue: 

Commentors expressed concerns that 
implementation of the Expanded Operations 
Alternative would strain the electrical power 
demand in region, possibly resulting in periods 
of brownouts or blackouts. Commentors 
request classification on the steps to be taken by 
DOE to address the electrical supply issue. 



Response: 

In 1985, DOE and Los Alamos County formally 
agreed to pool their electrical generating and 
transmission resources and share bulk power 
costs. The electric resource pool provides bulk 
electricity to LANL and customers within the 
communities of White Rock and the Los 
Alamos townsite, as well as BNM. The pool 
resources currently provide 72 to 94 megawatts 
from a number of hydroelectric, coal, and 
natural gas power generators throughout the 
western U.S. Power delivered to the pool is 
limited by the two existing regional 
115-kilovolttransmission lines owned by Public 
Service Company of New Mexico (PNM) and 
Plains Electric Generation and Transmission 
Cooperative. The two 115-kilovolt electric 
power transmission lines come to the 
Bernalillo-Algodones substation near 
Albuquerque and the Norton substation near 
White Rock. Many northern New Mexico 
communities, including Santa Fe and Espanola, 
also receive power from these substations. On
site electric generating capacity for the pool is 
limited to the existing TA-3 steam/power plant, 
which has an operating capacity of 
12 megawatts in the summer and 
15 megawatts in the winter. 

The existing electric transmission system has 
been evaluated and found to be deficient in a 
study conducted by technical representatives of 
PNM, Plains Electric, and the pool. An 
operating plan for improved load monitoring, 
equipment upgrades and optimization of some 
available power sources has been discussed, but 
not yet implemented (LM&A 1996). 
Historically, off-site power system failures have 
disrupted operations at LANL facilities. 
Therefore, all facilities that require safe shut
down capability for power outages are equipped 
with emergency generators to assure these 
needs are met. This includes nuclear facilities 
such as the Plutonium Facility in TA-55 and the 
CMR Building in TA-3, which require 
uninterrupted power for critical ventilation, 
control systems, and lighting. 
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TheTA-3 steam/power plant currently provides 
the additional electric power needed to meet 
peak load demands (when demand exceeds the 
input capacity of the two liS-kilovolt 
transmission lines). Typically, this occurs for 
only a few months out of the year when Los 
Alamos Neutron Science Center (LANSCE) is 
fully operational. Loss of power from the 
regional electric distribution system results in 
system isolation where the TA-3 steam/power 
plant is the only source of sufficient capacity to 
prevent a total blackout. The TA-3 steam/power 
plant is over 40 years old, and various upgrades 
are needed. In addition, the steam/power is 
limited to a maximum generating capacity of 
15 megawatts. 

The maJonty of LANL's 120-mile 
(200-kilometer) 115/13.8-kilovolt transformers, 
switchgear, and 13 .8-kilovolt overhead 
electrical distribution system are past or nearing 
the end of their design life. Backup and 
replacement transformers and their ancillary 
equipment are needed to increase system 
reliability because of the increasing likelihood 
of component failure, as well as the fact that 
many components are no longer readily 
available. 

The SWEIS projects LANL annual 
requirements for electricity by alternative based 
on historical use and on projected activity 
levels. These projections are considered 
maximum annual demands. Because most 
LANL facilities are not individually metered for 
utility usage, projections could not be made on 
a facility-by-facility basis. However, theTA-53 
facilities and operations are the substantial users 
of electricity, and TA-53 is individually 
metered for electrical use. For this reason, 
electricity usage by alternative is separately 
projected for LANSCE. Except for LANSCE, 
electricity usage is not expected to change 
substantially from the baseline usage described 
in the SWEIS (volume I, chapter 4, section 4.9). 

The following two tables from chapter 3 in the 
SWEIS (volume I, section 3.6) identify power 
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demands for both LANSCE and LANL as a 
whole. 

Table 2.12-1 presents the maximum annual 
electrical demand and the peak electrical 
demand for the LANSCE under each of the 
alternatives analyzed. It is the inability of the 

pool to meet the peak electrical demand that will 
cause periods of brownouts in the Los Alamos 
region. Table 2.12-2 provides a comparison of 
potential consequences to power demands of 
continued operations ofLANL as a whole under 
each of the alternatives. 

TABLE 2.12-1.-Parameter Differences Among Alternatives for Continued Operation of the Los 
Alamos Neutron Science Center (TA-53r 

NO EXPANDED REDUCED 
PARAMETER UNITS INDEX 

ACTION OPERATIONS OPERATIONS 
GREENER 

Peak Electrical Megawatts 29b 58 
Demand 

Electrical Gigawatt- 104b 372 
Demand hours 

a This table IS Table 3.6.1-22 m chapter 3, volume I of the SWEIS. 
b The index is the 6-year period from 1990 to 1995. 

63 38 63 

437 163 437 

TABLE 2.12-2.-Comparison of Potential Consequences of Continued Operations of LANL: 
Normal Operationsa 

PARAMETER UNITS NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

Maximum Gigawatt- 717 782 508 782 
Annual hours 
Electrical 
Demand 

Peak Electrical Megawatts 108 113 88 113 
Demand 

Exceeds supply Exceeds supply Exceeds supply Exceeds supply 
during winter during winter and during winter during winter 
and summer summer months. months and and summer 
months. May May result in within the months. May 

result in brownouts. existing supply result in 
brownouts. the rest of the brownouts. 

year. May result 
in brownouts. 

a This table IS Table 3.6.2-1 m chapter 3, volume I of the SWEIS. 
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Annual electricity use projected under the No 
Action Alternative is a total of 717 gigawatt
hours, with 372 gigawatt-hours for LANSCE. 
The peak electrical demand is projected to be 
108 megawatts, 58 megawatts for LANSCE. 
The supply of electricity to the Los Alamos area 
(which includes LANL, the communities of Los 
Alamos and White Rock, and BNM) is provided 
by two liS-kilovolt transmiSSion lines 
(contractually limited to 72 megawatts during 
winter months when El Vado and Abiquiu 
hydroelectric output is negligible, and to about 
94 megawatts during the spring and early 
summer months) and supplemented by the 
LANL steam/power plant at TA-3 (with an 
operating capacity of about 12 megawatts in the 
summer and about 15 megawatts in the winter). 

Annual electricity use projected under the 
Expanded Operations Alternative is a total of 
782 gigawatt-hours, 437 gigawatt-hours for 
LANSCE. The peak electrical demand is 
projected to be 113 megawatts, 63 megawatts 
forLANSCE. 

Annual electricity use projected under the 
Reduced Operations Alternative is a total of 
508 gigawatt-hours, 163 gigawatt-hours for 
LANSCE. The peak electrical demand is 
projected to be 88 megawatts, 38 megawatts for 
LANSCE. 

Annual electricity use projected under the 
Greener Alternative is a total of782 gigawatt
hours, 437 gigawatt-hours for LANSCE. The 
peak electrical demand is projected to be 
113 megawatts, 63 megawatts for LANSCE. 

The existing supply of electricity to the Los 
Alamos area is not sufficient year-round to meet 
the projected electrical peak demand for LANL 
operations under any of the alternatives; thus, 
periods of brownouts are anticipated unless 
measures are taken to increase the supply of 
electricity to the area. This situation is 

Ma ·or Issues 

exacerbated by the additional electrical demand 
for BNM and the communities of Los Alamos 
and White Rock. 

LANL is a significant user of electric power in 
the region, but is not the dominant user in 
northern New Mexico. Within the electric 
power pool that serves LANL, direct use by 
LANL is about 80 percent of the total. The 
system serving LANL is near capacity, and 
future projections on electric power use from 
LANL under all alternatives indicate that 
demand will exceed capacity. Consideration of 
options to increase system capacity is 
complicated by the fact that the systems for 
other major power users in the region (the cities 
in northern New Mexico) are also nearing 
capacity, and demand from these users is also 
projected to exceed capacity. While the regional 
system capacity problem will exist regardless of 
the alternative selected for LANL operations, 
selection of an option to deal with LANL alone 
is strongly influenced by these regional 
considerations. No specific proposals have been 
fully developed to remedy this situation 
(although, as noted in volume I, chapter I, 
section 1.6.3.1, some specific solutions are 
being evaluated), and further analysis of 
environmental impacts will be necessary as 
future options are developed sufficiently to 
analyze them (see volume I, chapter 5, 
section 5.6.1.7). 

DOE and other regional users of electric power 
have been working with suppliers to resolve 
foreseeable power supply and reliability issues 
(see volume I, chapter 6, section 6.2). In 
particular, DOE is examining the potential for 
constructing a power line that would extend 
from the existing PNM Norton substation to 
existing LANL substations, and potentially, to a 
new LANL substation (which would be 
constructed if this is determined to be a feasible 
solution). 
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Comment Documents & Responses 

CHAPTER3.0 
COMMENT DOCUMENTS AND RESPONSES 

3.0 INTRODUCTION 

This chapter presents the 44 documents 
submitted to the DOE during the 60-day public 
comment period on the draft LANL SWEIS and 
the transcripts of the three public hearings held 
on the draft SWEIS. DOE reviewed each 
document and transcript and identified the 
public comments provided. Each comment 
identified is marked in the margin with a bar and 
the document number, the number of the 
comment identified in that document, and the 
issue category (see Table 1.2-1 in section 1.2 of 
this volume) to which that comment was 
assigned. For example, Comment 4-2-10 was 
identified in the fourth document ( 4), is the 
second comment identified in that document 
(2), and was categorized as a comment in issue 
category 10, Waste Management. 

After categorization, DOE responded 
individually to each identified comment. In 
most instances, the response is found on the 
same page as the corresponding comment. 
However, in cases where many comments were 
identified on a single page, the responses to 
some comments may appear on following 
pages. Responses to comments that are identical 
or similar in nature refer the reader to an 
appropriate response provided earlier. 
Chapter 1 of this volume provides tables to 
assist the reader in locating specific documents, 
comments, and responses. 

3-1 
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CoreyCluz 
U.S. Department ofllnergy 
Albuquerque Openlions Office 
POBox5400 
Albuquerque, New Mexico 87185-So!OO 

DeuMt. Cluz: 

July 17, 1998 

The U.S. Department of the Interior (DOl) hu tevlewed the Draft Siie-W'tde Environmental 
Impact Statemeul (SWDBIS) for Continued OperalioA of the l.ol AlaiiiOI Nationall.aboratoq 
(LANL). Aa:ordiagly, we haw dte followins c:omments for your consideration u you 
prepare the Final Sratement. To fldlitate your teview, our comments are crouped into the 
followins catqcries: I) cenenl collUMilts; 2) comments on summuy document; 
3) endangered species; 4) ecology and ecological risk; S) sutface water, around water, 
sediments, and lOlls; 6) poloJical proceues; 7) project specific silins 111d conllnltlion 
lllalya; and 8) summary c:omments, u follows. 

GENERAL COMMENTS 

The s!Jniftcaoce and ef'fecls of nahllal proces3eS are laadequately addressed lo the lllalyses for 
all the alternatives llld for the sile-specifte impltmefttalion projects proposed. Wilen 
addressed, tltese natural processes ue dia:usstd In broad terms of impacts 10 human health and 
not to recional natural and cultural mourees of interest to land or resoun:e manacm. The 
U.S. Department of Enerey (DOE) is alllljor lllld manager on the Pajarito Plateau and slloold 
not minimize the imporflnc:e of natural processes in the SWDEIS decision-making proc:eas. 
We sugest you reevalua~e your conclusions ldative to the following statements from the 11-1-g 
Summary Document: 

"!be m~or contributors 10 envii'OIImentallmpacu of operating LANL are wasrewater 
discllargC$ and radioactive lit emissloos.' (S-20) 

'No other (than mioor habitatlo.u, access problems, and locreastd polential 
vehicle/animal collisions) ecological Impacts from opetatlons are anticipated. • (S-SO) 

Other major adverse effects from LANL operations, parliculstly Jf operations are expanded 11-2-17 
{the prefemd altemadve), include habitat fragmentation caused by wlde$pread development of 

RESPONSE TO COMMENTS BY THE U.S. DEPARTMENT OF THE INTERIOR 

Comment 1-1-9 

Location of SWEIS Revision(s): None 

Response: 

DOE believes it has adequately analyzed the significance of and effects on 
natural processes in the SWEIS. The SWEIS addresses the impacts of the four 
alternatives on natural resources and cultural resources in addition to human 
health. The methodology for analysis of the impacts and a discussion of the 
impacts of each of these alternatives to the specific natural and cultural 
resources are found in SWEIS volume I, chapter 5, Environmental 
Consequences. The statements quoted by the commentor are from the 
Summary and accurately represent the conclusions that DOE reached based 
on the information presented in chapter 5. 

Comment 1-2-17 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11.7, 5.2.5, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; volume II, 
sections 1.4.5.3; and volume III, sections G.4.2.2 and G.5.4.4. 

Response: 

DOE does not anticipate that continuing operations at LANL under any of the 
alternatives would result in any major adverse impacts resulting from habitat 
fragmentation, contaminant uptake, vegetation loss, and soil erosion in the 
pinyon-juniper zone. Construction measures that could potentially contribute 
to historic fragmentation consist of the expansions of Area G pit production. 
These measures are located in areas that have experienced historic 
fragmentation through various degrees of vegetation removal, and their 
implementation should not exacerbate past fragmentation effects. A 
statement clarifying this issue has been added to the discussion in volume II, 
section 1.4.5.3. 

Furthermore, LANL biologists are currently conducting investigations 
addressing the issue of habitat fragmentation. Detailed investigations into the 
uptake of contaminants by plants and animals are ongoing. Also, as discussed 
throughout the SWEIS, there are numerous existing programs and measures 
to remove or reduce the presence of contaminants from legacy wastes and 
current operations, such as the Environmental Restoration (ER) Project. 
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l The extent of additional vegetation removal, primarily as a consequence of the 

expansions of Area G and pit production, would be relatively small, and the 
cumulative effect on biological communities and processes should be 
correspondingly small. Soil erosion from the pinyon-juniper zone as a 
consequence of historic grazing practices, and thus, the resulting reduction of 
ground cover may not be as pronounced on LANL as it is at Bandelier 
National Monument (BNM). These effects appear to affect only a minor 
portion of the lower watershed area, mainly on the bounding mesa tops 
immediately adjacent to the canyon wall escarpments. However, the 
alternatives being considered, including the Expanded Operations 
Alternative, should not exacerbate this condition. The current preparation of 
a Watershed Management Plan for LANL will address areas producing 
sediment above a certain threshold level. If soil erosion in the pinyon-juniper 
zone were identified as a concern, measures would be developed to ameliorate 
this condition. Coordinated efforts with both the adjacent land administrators 
and owners will address this issue on a watershed basis and contribute toward 
the regional management of this condition. This plan would be a feature of 
each alternative. 

Natural processes and the effects of their disruption are discussed as 
components of volume I, chapter 4, section 4.5.1. Section 4.5.2.2 discusses 
measures that are being taken to plan for wildfires. A wildfire accident 
analysis has been prepared and incorporated into the final SWEIS as noted 
above. This analysis reflects the natural and cultural impacts of wildfires 
resulting from fire suppression. Also, a discussion of the potential effects of a 
wildfire at LANL has been added to the effects analysis in volume I, 
chapter 5, section 5.2.5. 
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roads, buildings (734,700 sq. m), LLW storacemas, and more; contaminant uptake by plants 
and animals and its effect upon rquoductive eapacity, bebavion, and life·span; further 
vegelalion loss and accelerated soil erosion in the pinon-juniper 10ne; and interference wi:h the 
frequency and benefits of natural fires. While the consequences of habitat fragmentation have 
little clircct bearing on LANL's mission, landacapo-wide, sevcte, accelerated erosion (at a rate 
of about 21' per century) in the pinon-juniper zone is cause for concern, as is the cerlainty of 
m~or wildfire resulting from nearly a century of unpr=denlt:d biomass accumulation. Soil 
erosion and a lone history of inadequate forest health management threatea public health and 
regional natural and cultural resources. The Importance and effects of natural prooesses should 
be addressed fully in the Final Statement. 

We were very pleased to see that none of the alternatives call for increasing the development 
footprint outside of 48 acres within the curreotly highly developed areas (e.g., Ares 0). Does 
this mean that the public can expect no additional building in current open-space over the next 
10 yean? Creation of LANL and its operation for the past SO years have fragmented wildlife 
habitat over an tm1 equivalent in size to Bandelier National Monument. The cumulative effect 
of past, current, and proposed actions relative to fragmentalion or the landscape needs to be 
addressed. 

A fully integrated regional natural and cultural resource management plan is needed. If one 
were available il would be much easier to evaluate impacts to these resources. A Natural 
Resource Management Plan appears to be under development for LANL, but not an integrated 
natural and cultural resource management plan that addresses resource management needs 
ICI'OSS land management boundaries. The SWDEIS acknowledges that Ibis kind of planning 
•has only begun to be considered •.. • The SWDEIS should go beyond this statement and 
commit to fully participate in regional resource managemenL We suggest that DOE and 
LANL participation on the recently formed Bast Jemez Resource Council be acknowledged and 
supporlt:d in the SWDEIS. This new Council wu formed to discuss and make 
recommendations relative to conservation and preservation of the natural and cultural resources 
of the East Jemez Mountains. 

Although the SWDEIS provides an adequate description of natural resources in and around the 
LANL, we find it is deficient in the quantification of direct, indirect, and cumulative impacts 
to these resources. We recognize that the public interest review of the SWDEIS is continuing 
and that the DOE has not made its final decision. We have Included suggestions and 
recommendations for mitigation that, if ina>rporated in the SWDEIS, could reduce the 
Identified deficiencies. Because the evaluation of impacts Is inadequate, at this time, it is our 
opinion that the Reduced Operations Altemallve, with the recommended modifications and 
additional analyses addressed below, and the incorpontion of the recommended mitigation, 
would have a lesser impact to lands and natural resources under the management or jurisdiction 
of the DOl compared to the other alternatives. 

1-2-17 cont. 

11-3-24 

11-4-24 

1-5-24 

1-6-14 

11-7-9 

1-8-1 

Comment 1-3-24 

Location of SWEIS Revision(s): None 

Response: 

DOE is evaluating the environmental impacts of conveying and transferring 
to Los Alamos County and the U.S. Department of the Interior (DOl), as 
trustees for the Pueblo of San Ildefonso, lands that were identified as not 
needed for the defense mission at LANL and that could be environmentally 
restored or remediated, as needed, before November 27, 2007, as part of the 
EIS being prepared for the Conveyance and Transftr of Certain Land Tracts 
(CT EIS) at LANL. The extent of the projected development, if any, by the 
Los Alamos County or Pueblo of San Ildefonso is not known and would not 
be conducted under the control of the DOE. Future development by DOE at 
LANL will depend on new mission assignments or the need to expand current 
operations. Any future expansion beyond what is described in the SWEIS 
would be subject to additional NEPA reviews. 

Comment 1-4-24 

Location ofSWEIS Revision(s): None 

Response: 

The discussion in volume I, chapter 4, Affected Environment, is a summary 
of the impacts of both current and past actions on the LANL environment. 
Section 4.5.1, Ecological Resources, summarizes the regional ecology of 
LANL. The impacts of proposed actions are presented in volume I, chapter 5, 
for each of the alternatives considered. Also, see the response to comment 
1-2-17 above, for a further discussion of habitat fragmentation. 

Comment 1-5-24 

Location of SWEIS Revision(s): None 

Response: 

DOE and LANL recognize the need for a more comprehensive and integrated 
approach to management plans for both natural and cultural resources. These 
plans are in the early stages of development. Meanwhile, LANL actively 
manages and protects its natural and cultural resources on a project-by-project 
basis. These issues are discussed in chapters 4 and 6 of volume I. For 
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additional information, also see Major Issue 2.11, Natural Resource 
Management Plan, in chapter 2 of this volume (IV). 

Comment 1-6-14 

Location of SWEIS Revision(s): volume I, chapter 4, section 4.8.4 

Response: 

As indicated by the commentor, DOE and LANL are active participants in the 
newly formed East Jemez Resource Council in which land management 
entities of the region are cooperatively working on natural and cultural 
resource issues of mutual concern. The text was changed to acknowledge this 
participation in the East Jemez Resource Council. 

Comment 1-7-9 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 1-1-9, above, and comment 1-33-17, below. 

Comment 1-8-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. The decision as to the necessary level of operations to 
support the mission assignments to LANL will be discussed in the Record of 
Decision (ROD) to be issued no earlier than 30 days following the approval 
of the final SWEIS. However, as stated in the SWEIS, the Expanded 
Operations Alternative is DOE's Preferred Alternative. See response to Major 
Issue 2.3, Alternatives, in chapter 2 of this volume (IV). 
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COMMENTS ON SUMMAllY DOCUMENT 

SC!CI:joo S 3 I II Accidents !'ace 5-24· 
The environmental consequences of a catastrophic wildfire should be addressed in the ICC!ion 
on • Accidents (Other than Transportation AccideniS and Worker Physical Safety IncideniS/ 
Accidents). • The SWDmS only examines the effeciS of a fire (prcJumably structwal) to 

3 

specific facilities. Whit would be the consequence of widespread fire? The DOE and LANL 11-9-22 
need to seriously consider implementation of a broadcast prescribed fire program in the next 
10 years to address wildfire risk and foteJt health issues. We arc very pleased to see thlt a 
Fire Protection Plan is under development, but arc concemed that the plan may not address 
landscape level fire management needs in a timely manner. Pile burning is unllkcly to fully 
mitigate the threat of crown f1rc unless it is done very soon and in large magnitude. 

Section S 3 2 2 Tnns,portation Pap S-S2· 
The proposed expansion of Plutonium Production 111d associated 'Transportation Corridor" arc I 
likely to have the greatest adverse ecological effect of all the activities planned. It is our 1-1 0-17 
opinion that more detailed ecological impact analysis is nccdcd for this project. 

SC!CI:jon S 3 3 Cooscqa!C!!~' of Enviroomcntal B!lS!o!atjgg Actjyjtjcs, pages S-$3 rg S-54• 
More negative impacts arc broueht forth In the potential risk of environmental restoration 
activities than in the other program areas. The impUtation hem is thlt the DOE sees the 
environmental rcstoratioo program as being more risky than the other site-specific projects and 
propams, such as Plutonium Production. Is this correct? If not, unintended bias against 
clean-up of legacy wastes could make the DOE loot uncaring about contaminants issues. The I 1-11-12 
DOE should provide more baiiiiCC in this discussion relative to ecological risks associated with 
lack of considered action. The effeciS of contaminant uptake, for example, in biota, arc not 
well known, but could be of critical importance to individual species and whole ecosystems. 
We fully support an initial focus in the environmental restoration program on mitigating 
human health and safety concerns, but it is also important to shift the lnvestieations toward 
eco-rlsk and restoration over the next 10 years. The Final Statement should make this a stated 
goal. 

This ICC!ion should llddress potential impacts to designated wilderness areas and Class I 
integral vistas as defined in the Clean Air Act. Wbat, if any, affect will any new construction 
have on the Bandelier National Monument 111d Dome Wilderness viewshcds? Impacts to the 
Bandelier and Dome Wildernesses can be inferred by piecin& together Information in the Land 11-12-26 
Resources, Air Quality, and Noise subsections, but the SWDmS does not address the issue so 
that iiS relevance to the decision to be made is understood by the general public. Any increase 
in artifteialli&htin&, such as is proposed fur tbe new transportation corridor, or any increase in 
explosives testinc, would adversely impact the 'wilderness experience.' In Bandelier, a I 
significant increase In oight sky lieht pollution was noted after a single, very tall and bright 1-13-26 
light was Installed on Pajarito Road at tho Security Office in the mid·1990s. We disagree with 
the conclusion made in the SWDEIS that 'Indirect (reflected) light impact.! from LANL 

Comment 1-9-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; and volume III, sections 
0.4.2.2 and 0.5.4.4 

Response: 

DOE agrees that the environmental impacts of a wildfire encroaching on 
LANL should be analyzed. A newly issued report by the U.S. Forest Service 
(USFS) (Armstrong 1998) and recent wildfires around Los Alamos 
demonstrated the need to evaluate this concern. DOE is providing a new site
wide accident analysis, SITE-04, in volume III, appendix G, along with 
additional text in the main body of the SWEIS (volume I) to discuss the 
potential accident and its impact on the public and the environment. This 
analysis is a joint effort between DOE, LANL, the USFS, the National Park 
Service (NPS), and Los Alamos County. This work augments efforts started 
by LANL in 1996 to evaluate the potential for catastrophic forest fires to occur 
in populated areas that are adjacent to LANL (LANL 1997). 

Short-term preventative management measures have been identified, but not 
yet implemented, to mitigate the threat of a crown fire at facilities with a 
sizeable material inventory and are predicted to be in the path of a wildfire, 
such as TA-54/Area G. Short-term mitigation measures will be implemented 
prior to the 1999 fire season. These measures will be institutionalized in the 
Wildfire Management Plan currently under development. (See volume I, 
chapter 6, section 6.2, Other Mitigation Measures Considered). 

Comment 1-10-17 

Location of SWEIS Revision(s): None 

Response: 

Based on the analysis presented in volume II, DOE believes that the 
enhancement of plutonium pit manufacturing, including the associated 
transportation corridor, would not significantly affect ecological processes, 
including impacts related to threatened and endangered species. A proposed 
office building would be built on approximately 1 acre (0.4 hectare) of 
previously disturbed ground in a heavily industrialized area, resulting in little 
wildlife habitat loss or disturbance. The transportation corridor would be built 
along the alignment of an existing dirt road and would disturb an area of 
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do approximately 7 acres (2.8 hectares), including the area occupied by the dirt 

road. The relatively small loss of habitat should not have an appreciable effect 
on wildlife. The security fence associated with the transportation corridor 
would alter wildlife movement in the general project area. However, this 
alteration in movement should not significantly affect wildlife presence, 
populations, reproduction, or behavior. 

Comment 1-11-12 

Location of SWEIS Revision(s): Summary, section S.3.3 and volume I, 
section 3.6.4 

Response: 

Risks to human health from a combination of contaminants, including those 
released to the environment in the past and those projected to be released from 
routine operations, were found to be low. It was also found that the major 
component of that low risk arises from contaminants released from past 
operations, which are now the subject of investigation and remediation. A 
qualitative assessment of ecological risk also noted this same relationship. 
This fact was not meant to convey that restoration activities are unusually 
hazardous, but that removal of contaminants from the environment should 
reduce the overall residual risk posed by activities at LANL. Each potential 
release site will be examined individually and in the context of LANL as a 
whole to determine, based on human health and ecological risk 
considerations, whether remedial action is warranted and to what extent such 
an action would be undertaken. The overall plan for investigation and 
remediation will proceed as stated in Accelerating Cleanup: Paths to Closure 
(DOE 1998a). For further discussion on restoration activities, see Major Issue 
2.8, Environmental Restoration, in chapter 2 of this volume. 

Comment 1-12-26 

Location of SWEIS Revision(s): volume I, section 5.3.1.2 

Response: 

The discussion of visual impacts in volume I, chapter 5, section 5.3.1.2, has 
been expanded to include potential impacts to the BNM and Dome Wilderness 
viewsheds. 
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Comment 1-13-26 

Location of SWEIS Revision(s): None 

Response: 

The statement quoted by the commentor is part of the broad description of the 
existing nighttime light environment at LANL presented in volume I, chapter 
4. This is believed to be a correct statement of the relative contribution of 
indirect (reflected) light impacts from LANL compared to that of the 
surrounding area's residential and commercial neighborhoods. The impact of 
any specific individual new light source on specific viewer locations within 
properties surrounding LANL may be different from the overall impact of the 
entire LANL site on the general area. A viewer at BNM may well have a 
different perspective of LANL-generated nighttime light than viewers from 
the Espanola Valley or the Pueblos of Santa Clara or San Ildefonso. Within 
BNM there are mesa tops and canyon bottoms where viewers would also 
experience different perspectives. 

The Reduced Operations Alternative does not eliminate facilities (or 
associated light sources) at LANL. As such, that alternative would be unlikely 
to result in a reduction of light pollution at night, as suggested by the 
commentor. Similarly, few new facilities or light sources are anticipated in 
association with the Expanded Operations Alternative. To the extent that such 
facilities and light sources are anticipated, they are included in the impact 
analyses for that alternative. (See volume I, chapter 5, section 5.3.1.) 
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sources are very limited • • • • LANL facilities separate the Los Alamos communities from 
Bandelier. LANL-c:aused light pollution is observable by the casual observer in the Bandelier ,1-13-26 
Wilderness. Reflected light from Los Alamos is also a problem, so both sources have a 
cumulative advene impact on Bandelier. The 'Reduced Operations' alternative could actually cont. 
~ the li&hl pollution problem. The "Expanded Operations' alternative will worsen the 
problem and affect desi&nated wilderness. 

ENDANGERED SPECIFS 

Section 7 consultation under the Endqered Species Act is onaoing with the U.S. Fish and 
Wildlife Service (FWS). The PWS is concerned that the continued operations may adversely 
affect threatened or endan&ered species and their habitat. It is the desire of the FWS to work 
with the DOE! to find ways to reduce the potential effects involving threatened and endangered 11-14-17 
species and their habitats during continued ongoinalnformal consultations. The PWS Is 
concerned with the health rlsb posed to threatened and endangered species by continued 
operations for the following reasons: 

1. The SWDE!lS does not identify specific dates for the cleanup and resto.ration 
of threatened or endangered species habitats that may be contaminated with 
lepcy wastes. The Final Statement should address the cleanup and 
mto.ration of listed species habitats and incorporate this schedule of cleanup 
and restoration u mitigation. As statod, potmtlally adverse effects will 11-15-12 
continue under the No Action Alternative with continued operations. 
Furthermore, soils contaminated with lep:y wutes that are up-slope of 
threatened or endangered species habitat or which are cleaned up to human 
btalth and ecological action levels (above baseline concentrations) have the 
potential to indirectly and cumulatively add contamination to threatened or 
endan&«ed species habitats during runoff eveDts uoder continued operations. 

2. The location of the LANL, an industrial facility with an extensive legacy of wastes 
in a forested landscape, results in unusual conditioDJ that may affect threatened or 
endangered species in New Mwco. Environmental contaminaots may pose health 
risks to the peresrine falcon and MeJiican spotted owl (Gonzales et al. 1997). Risks 

11 16 17 to the aouthwestem willow fl.ycalclter are unknown. We agree that the hazard - -
indices for these species demonstrate low health risks on average. However, the 
maximum hazard indices and other conservative endpoints demonstrate substantial 
adverse health risks. We also con1end rhat nOt all !he contaminants are known or 
can be modeled accurately. These models and our understanding could benefit 
from additional empirical data. 

3. Althouah cumulative impacts of the preferred alternative were identified for the I 
habitats on the LANL as a whole, it is uncle&f whether the indifect and cumulative 1-17-17 
effects on threatened and endangered species habitat were quantified in the 

Comment 1-14-17 

Location of SWEIS Revision(s): None 

Response: 

Several important measures currently being taken at LANL will contribute to 
the protection of threatened and endangered species and their habitat under all 
alternatives. Implementation of the Threatened and Endangered Species 
Habitat Management Plan (LANL 1998a), completed in November 1998, 
represents a significant initiative for the protection of threatened, endangered, 
and other sensitive species at LANL. The plan promotes the proactive 
management of threatened and endangered species and other species of 
concern and will also be integrated into several ongoing measures whose 
objectives are to eliminate or reduce pollutants that could potentially pose a 
risk to biological systems. These measures include the ER Project, Waste 
Stream Characterization Program, Outfall Reduction Program, construction 
of a new High Explosives Wastewater Treatment Facility, and the proposed 
development of a Natural Resources Management Plan. The cumulative 
effect of these measures will be to protect habitat and provide a healthier 
environment for threatened and endangered species that utilize LANL. In 
addition, any further development within LANL will be done in concert with 
the Threatened and Endangered Species Habitat Management Plan. 
Continuing coordination under section 7 of the Endangered Species Act will 
assist DOE in its efforts to promote the protection of threatened and 
endangered species as a component of its overall mission. Also, see Major 
Issue 2.11, Natural Resources Management Plan, in chapter 2 of this volume. 

Comment 1-15-12 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS does not discuss specific environmental restoration actions 
because these are addressed on a case-by-case basis. Specific data, which 
would allow the quantitative assessment of human health and ecological risk 
(including potential impacts to endangered species), will be compiled as each 
site is characterized and remedial options are analyzed and discussed with 
regulatory authorities. Refer to Major Issue 2.8, Environmental Restoration, 
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in chapter 2 of this volume, for a discussion of the assessment of specific risks 
and remedial actions. 

Comment 1-16-17 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that not all the contaminants are known or can be modeled 
accurately and that these models as well as our understanding could benefit 
from additional empirical data. The maximum hazard indices, as based on 
EPA's Risk Evaluation Criteria cited in Gonzales et al. (1997), indicate a 
"small potential for impact" for the American peregrine falcon and marginally 
for the Mexican spotted owl. Conservatism, applied to endpoints or any other 
factor, in these assessments leads to overestimates of risk. Comparing the 
assumptions identified in Table 2 of Gallegos et al. (1997), the conservative 
assumptions outweigh the nonconservative assumptions. Therefore, it is 
believed that the assessments have erred on the side of overestimating risk. 
DOE is preparing an ecological risk assessment for the southwestern willow 
flycatcher. The ongoing population monitoring program for the Mexican 
spotted owl will assist in the identification of any potential health risks. 

Comment 1-17-17 

Location of SWEIS Revision(s): None 

Response: 

The assessment of indirect and cumulative effects of the Preferred Alternative 
on threatened and endangered species includes a qualitative assessment of its 
potential impact to individual species' habitat, which also includes potential 
habitat (see volume I, chapter 5, section 5.3.5). As stated in the response to 
comment 1-14-17 (above), the Threatened and Endangered Species Habitat 
Management Plan will be an integral component for implementing any of the 
alternatives for the continued operation of LANL. An assessment of any 
cumulative effects resulting from the proposed CT EIS will be contained in 
that EIS, which is currently under preparation. The major impacts of the 
proposed conveyance and transfer of land tracts is summarized in volume I, 
chapter 5, section 5.6, of this SWEIS. At this time, information regarding 
actions that could be taken by county and tribal governments, in relation to the 
conveyance and transfer of land at LANL, is under development and being 
reviewed. Also, see response to comment 1-14-17, above. 

Planning for the replacement Radioactive Liquid Waste Treatment Facility 
(RLWTF) was terminated and, consequently, continued coordination under 
Section 7 of the Endangered Species Act was discontinued. DOE believes that 
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SWDBJS for each species' territoty. Furthermore, new information has been 
provided that has the polelllial to substantially alter the evaluation of indirect and 
cumulative effects on threatened or endangered species and their habitab. A Notice 
of Intent for Proposed Conveyance and Transfer of Certain Land T.taets Located at 
LANL was published in the Federal Rqistu on May 6, 1998, by the DOB. Any 
transfer of land would likely reduce the size of the LANL and may increase other 
disturbances and thereby alter the amount of direct, indirect, and cumulative 
Impacts to wildlife habitat. 

4. The FWS believes that the poteotial for adverse effects to threatened or endangered 
species and their habilats may be ongoing during the continued opemtions. The ~1-17 -17 
FWS believes thai the DOB was not in compliance with Section 7 of the cont. 
Endangered Species Act on two occasions. The FWS did not concur with the 
DOB's finding that operation of the Radioactive Liquid Waste Treatment Facility 
would be "unlikely to adversely afkct any endangered or threatened species• on 
March 16, 1995, and although modified, the project continues. The FWS also did 
not believe sufficient information was available to concur with the DOB's rmding 
that Bffluent Reduction would have •no impacts• to threatened or endangered 
species on August 8, 1996. Furthermore, the FWS believed that significant 
environmental effects would occur without mitigation of wetland loss. 

It is our opinion that adverse effects to threatened or endangered species and their habitats may 
occur under all alternatives and therefore the FWS does not concur that continued operations 
may affect, but is not likely to adversely affect, threatened or endangered species without 
additional analyses, information, and continued consultation. We recognize thai the FWS and 
DOE are still in consultation and that the DOB has not made its final decision. We urge this 
consultation process to continue. 

ECOLOGY AND ECOLOGICAL RISK 

Sectign 4 l l 2 r ANI. Land lie Paw 4-4 to 4-6· 
Please describe and quantify the land used for structures, roads, unpaved roads, parking lots, 
utility corridors, rmng sites, and potential release sites on a watershed basis, on a vegetation 
basis, and on a topographical basis. rn this way, the direct, indirect, and cumulative effects of 
structurM and their impelVious surroundings can be evaluated by calculations involving 
watershed and stream corridor dynamics. Similarly, the SWDEIS should evaluate the direct, 
indirect, and cumulative impacts of structures and other similar land uses on vegetative 

11 18 17 communities. Also, describe and quantify those areas in the watershed and in each vegetative - -
community thai have slopes greater than 20lli. Finally, north-facing slopes lend to contain 
more moisture-dependent plants and animals. Please quantify and describe the north-facing 
slopes by watershed, vegetative community, and the extent to which structures and similar land 
use has directly, indirectly, or cumulatively affected these areas. 

it has complied with the Section 7 process in the planning and implementation 
of the Outfall Reduction Program. As part of the environmental compliance 
process, an environmental assessment (EA) was prepared that classified this 
project as a nonconstruction action. For actions in this category, it was 
incumbent on DOE to assess whether this action would affect threatened and 
endangered species. Through a careful assessment of potential effects to these 
species, DOE concluded that there would be none. Therefore, no further 
consultation or preparation of a biological assessment was necessary. This 
issue will be further coordinated with the U.S. Fish and Wildlife Service 
(FWS) in conjunction with the SWEIS biologic·al assessment, currently under 
preparation. 

As indicated above, DOE and the FWS are currently assessing potential 
effects to threatened and endangered species at LANL in accordance with the 
Section 7 consultation procedures. 

Comment 1-18-17 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the level of detail provided in volume I, chapter 4, section 
4.5, Ecological Resources and Biodiversity, is appropriate for the level of 
characterization in the SWEIS. Section 4.5 provides a characterization of the 
regional landscape using watershed units, major vegetation zones, and 
specific biotic types. Where applicable, the areal extent of these features is 
provided. LANL Technical Areas (TAs) are described in the context of both 
watershed units and major vegetation zones. In addition, a discussion of 
historic conditions existing around 1850, human and natural disturbances that 
have altered these historic conditions and current conditions resulting from 
these ecological perturbations is provided. Section 4.5.2.1 describes the area 
disturbed by development and associated general effects. This programmatic 
level of landscape characterization establishes the baseline from which a 
comparison of the environmental effects of the four alternatives can be made. 
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Section 4 1 1 2 LANL land Usc, Pa&c 4-7, !I • I 
Please identify which or describe bow each of the six land usc categories contains the National 1-19-24 
Environmental Research Park. 

Scctjon 4 1 I 4 Pptcntio! Land TranUm and Related IAQd-IIsc IMIJCI Page 4-9· 
A Notice of Intent for Proposed Conveyance and Tnnsfer of Certain Land Tracts Located at 
LANL was published in the FMcra! Rczj!Ja' on May 6, 1998, by the DOE. Any transfer of 
land would lilcdy reduce the size of the LANL and thereby change the amount of wildlife 
habilat considered under the cumulative effects analysis. Should lhe amount of land 
transferred and its disposition not be included in the Final Statement for site-wide operations, a 
supplemental environmental impact S1alcment on the continued operation of lho LANL 
considering the cumulative effects includina the ttansfcr of land and effects of spin-off 
development in Los Alamos and Santa Fe counties may be necessary. Similarly, the effects on 
threatened and endangered species and their habitats is confounded by the separation of 
analyses in the SWDEIS and for the transfer of land. The JeSuits of your endangered species 
coordination with tho FWS on both of lhese proposals should be included with your final 
effects analysis and Statement or included in a supplemental Statement following the decision 
of the transfer of land. Please note that should the Lease of Land for the Development of a 
.Research Park (DOE 1997a) or the Transfer of the DP .Road Tract (DOE 1997b) change from 
their ori&inal formulation, re-coosullation with the FWS regarding the effects to endangered 
species will be necessary, 

Section 4 I I 6 BandcJicr Natjgna! Monument Land Uso PaP' 4-11 thmuch 4-J 3· 
It is inappropriate to exclude 18 of the 19 recocnized American Indian tribes of Puebloan 
ancestry from ancestral association with the main unit of Bandelier National Monument. The 
Pueblo of Cochiti is not lhe only tribe affiliated with Bandelier, or claiming it as an ancestral 
borne. The same can be said for tho Tsankawi Unit. San Ddefonso Pueblo can certainly claim 
ancestral affiliation to Tsankawi, but so can Tesuque, Pojoaque, Nambe, Santa Clara, and 
other pueblos. 

The latest visitor attendance record available is for 1997. There were 410,143 visiton 
recnrded for that year. Tho Tsankawi Mesa trail is 1.5 miles long, not 2 miles long. 

1-20-5 

1-21-14 

The •cwrenl plan ... approved in 199S (DOl 1995)' is not a plan for the management of all 11-22-24 
of Bandelier National Monument. It was a development concept plan to manage visitor use 
and facilities In the main headquarrcrs an:a of lhe park and in a small portion of Tsankawi. 
The National Parlt Service has never developed a Genecal Management Plan for Bandelier 
National Monument, although the 1977 'Final Master Plan' is considered a close compromise. 
The 1997 plan, however, is out-of-date and is no longer a reasonable guide. 

Soctioo 4,1 2 2 Ajr Quality and Light Pollytioo Wjtbjn the Vjwt Environment Pace 4-16 I 
J2.:. 1-23-17 
It Is unclear how different light sources and spectnuns might affect plants and animals. Some 

Comment 1-19-24 

Location of SWEIS Revision(s): None 

Response: 

The 197 6 designation of LANL as a National Environmental Research Park 
(NERP) is a general recognition that the facility may be used to support 
studies involving the environment and its interaction with man. Specifically, 
the NERP designation is an outgrowth of President Nixon's "legacy of parks" 
endorsements made in the early 1970's. The ultimate goal of environmental 
research at NERPs is to contribute to the understanding of how humans can 
best live in balance with nature while enjoying the benefits of technology. As 
such, it is not recognized as a unique land use category. Research on 
environmental conditions and specific subject investigations may occur over 
the entirety of LANL at any given time or may be concentrated in any one or 
more of the six noted land use categories. A variety of biological and 
ecological studies are performed at LANL each year that speak to the goal of 
the NERP designation. Examples of current studies are: heavy metals uptake 
by plant species, sound attenuation studies and effects of sound on sensitive 
species, light disbursement studies and effects of artificial lighting on 
sensitive species, habitat management for game and sensitive species, rodent 
studies involving spread of disease and population studies interaction at 
LANL, and studies of ecological risk assessment. Some of these studies are 
localized in specific areas of concern at LANL, while others are being 
conducted over the entire 43-square-mile (110-square-kilometer) LANL 
reservation. 

Comment 1-20-5 

Location of SWEIS Revision(s): None 

Response: 

The CT EIS is proceeding as an interim action to the SWEIS. It will address 
the potential impacts of a change in the size of the area controlled by LANL 
and will also present the cumulative impacts to resource areas of continuing 
to operate LANL plus the projected impact of development by Los Alamos 
County and the Pueblo of San Ildefonso of tracts of land transferred to their 
control. DOE would also carry out consultations with FWS regarding impacts 
on endangered species for this EIS and any changes that might be made to the 
proposals in the Lease of Land for the Development of a Research Park EA 
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I -~ (DOE 1997a), or the Transfer of the DP Road Tract EA (DOE 1997b), 

although no changes are expected. The analysis for the proposed Transfer of 
the DP Road Tract EA will be incorporated into the CT EIS. 

Comment 1-21-14 

Location of SWEIS Revision(s): volume I, section 4.1.1.6 

Response: 

The text was changed to reflect other ancestral puebloan affiliations. 

Comment 1-22-24 

Location of SWEIS Revision(s): volume I, section 4.1.1.6 

Response: 

The text was modified to correct the inaccuracies in attendance numbers and 
the plans for management of the BNM. 

Comment 1-23-17 

Location of SWEIS Revision(s): None 

Response: 

DOE recognizes that artificial night light may cause a response in plants and 
animals. However, there is no indication that biota on or surrounding LANL 
have been adversely affected by nighttime lighting. The Threatened and 
Endangered Species Habitat Management Plan will consider issues that may 
significantly influence sensitive species and will assess the importance of 
night lighting for possible investigation. Studies addressing responses to 
artificial night light would be considered in the development of a Natural 
Resources Management Plan. 
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plants use diurnal light cycles to align their reproductive and metabolic activities. Some 
animals shun bright lights while others take advantage of the insects that are attracted to these 
light sources. If the amount of artificial light that directly, indirectly or cumulatively has been 
added to each watershed and each vegetative community is quantified, trends may be observed. 
By c:onductlng this type of research, the effects to plants and animals can be monitored and 
compared to refmnce areas with normal diurnal patterns of ligbL 

Scct!oo 4 1 3 Noise, Ajr Nam and Vibration fmrimn!l!l:!lt, Paec 4:17, 11: 

Noctumal predalon such as owla can fly past a person and not maJce any perceivable IOUDd. 
This ab111ty In conjunction with the ability of an owl to bear the barely-perceivable sounds of a 
small mammal under leaf litter allows the owl to function properly in its niche and forest 
habitat. Obviously, a continuous source of nolse that impain this function will teduce the 
habitat suitability for owla. Cuaenlly, the LANL is studying the effects of sounds on owls and 
Is finding them remarkably tolerant to air blasts and sudden noises. However, the cumulative 
noise impacts 10 owls, or any other aensitlve species of wildlife (bats, other nocturnal 
predaton, birds communicating by song, etc.) are generally unknowo. Not all species have 
been evalua!A:d to determine their sensitivity 10 direct and indirect sources of noise, let alone 
their cumulative threshold. Furthermore, not all species of wildlife are being exposed 10 
uniform noise on the Pajari10 Plaleau and each species has not been evaluated for its sensitivity 
10 noise. Additionally, the abundance and diversity of animals of the region may mask the 
impacts of noise. Noise-sensitive species could be declining locally but their populations may 
not have declined sufficiently 10 be observed during monitoring. 

If baseline information about the amount of noise that has been directly, indirectly or 
cumulatively added to each watershed is established, then any potential adverse elfects can be 
determined through monitoring and research. As an area becomes increasingly inunda!A:d with 
noise, the impacts 10 plants and animals could be monitored and compared to n:ference areas 
with normal noise levels for the various vegetative communities and watersheds. Certain 
conditions, such as thinned forest stands and flatter topocraphy, mi&bt not attenuate sound as 
well as other areas and, therelore, these areas might be more affec!A:d by direct, indirect and 
cumulatively noises. Consequently, these areas might be candidates for noise abatement. 

1-23-17 

cont. 

1-24-17 

Sg:tjoo 4 s 1 2 Wetland• Paec 4-101 11 · 
Please describe and quantify any and all environmental contaminants that have been found In 11-25-17 
or are suspected in the water, plants, animals, sediments, or soils of wetlands. Plea~e identify 
and map the number and type of potential release sites that could influence these wetlands by I 
runoff or direct discharge. By evaluating the direct, indirect, and cumulative impacts of 

1 26 17 environmental contamination on wetlands, information regarding their function and value can - -
be determined for wildlife and other natural resources. 

Stt:tlon :S 2 :S Ecnloeical Rc$011ICCS Biodivcrsil)' and FcQiagjcal Risk Pnes H2 ta S-S4· 
Tremendous environmental benefits would be gained from the planning and management of 
federally-lis!A:d species through the LANL Threatened and Endangered Species Habitat 

11-27-17 

Comment 1-24-17 

Location of SWEIS Revision(s): None 

Response: 

The DOE acknowledges the suggestions by the commentor for the 
establishment of baseline noise generated by routine LANL activities and the 
need for more information specific to sensitive species that are present locally. 
This kind of information would be of use in the future to assist with noise 
abatement for proposed actions. DOE plans to pursue this type of data 
collection as part of its ongoing approach to managing LANL for the 
productive coexistence of programmatic activities with sensitive species and 
other wildlife and game species. 

Comments 1-25-17 and 1-26-17 

Location of SWEIS Revision(s): None 

Response: 

LANL manages an active environmental monitoring program that publishes 
monitoring data for water, plants, animals, sediments, soils, wetlands, and 
other items of interest on an annual basis. This information, found in LANL's 
annual Environmental Surveillance and Compliance Reports, has been 
incorporated by reference in the SWEIS and is summarized in volume I, 
chapter 4, Affected Environment, of the SWEIS. The objectives of the 
Environmental Surveillance and Compliance Program are summarized in 
chapter 4. 

LANL also has an active ER Project that identifies, evaluates, and when 
necessary, remediates sites containing contamination from past operations. 
During the identification process, these sites are called potential release sites 
(PRSs). Information on PRSs is not sufficient at this time to support the 
required identification and mapping of the type of PRSs that could influence 
wetlands. For additional information, see Major Issue 2.8, Environmental 
Restoration, in chapter 2 of this volume. 
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Management Plan and through the Natural Resoun:es Mana&ement Plan. Additional long-term 
benefits will likely be gained through the remediation and restoration of contaminated soils and ~1-27-17 
injured natural resources and services. However, there could likely be some short-term 
advme effects to natural resoun:es and their services from the cleanup process that may need cont. 
additional mitigation. The DOl tec:Ognizes that the restoration of areas of environmental 
contamination is a significant component of comprehensive natural resoutces mana&ement. 
We commend the DOB for demonstrallng a responsibility for cleanup, restoration, and 
stewardship of natural resoun:es at the LANL. 

The addition of better waste water treatment facilities, the increase of recycling wilh reduced 
consumption and amount of contaminated discharges are also commendable. However, the 
Outfall Reduction Program Environmental Assessment (BA; DOE 1996) may have overstated 
the benefits, understated the potential adverse effects, and precluded alternatives offered during 
scoping and consultation with the FWS. A summary of FWS concerns and recommendations 
from the August 8, 1996, response follows: 

The EA does not present alternatives that mitigate adverse environmental 
impacts. The FWS believes that a range of alternatives that address any 
ongoin1 pollution could be developed in COIIiunction with a comprehensive 
wetlands management plan, which would protect, restore, or enhance the 
wetlands at LANL. The Proposed Action alternative would result in the 
irreversible and irretrievable commitment of natural resoutces such as: the Joss 
of 2S wetlands (•13 acres; page II), the dead! of numerous wetland-dependant 
fauna (amphibians, mammals, macro invenebrates; page 29), a decrease of 
species diversity (page ii), the generation of additional reJUlated wastes (page 
33), and lhe decrease of aesthetic values (page 32), without adequate mitigation 
measures. The No Action alternative also describes adverse impacts to wetlands 11-28-17 
and wildlife via historical and future industrial effluent discharges to wetlands, 
which might exceed the water quality limits permitted under lhe National 
Pollutant Discharse Elimination System (NPDES). Given that both alternatives 
might significantly impact the human environment, the FWS leCOfllmends that 
the DOE develop additional alternatives throu&h scoping that would protect, 
restore, and enhance the bloloeieal and physical environment prior to the release 
of this EA as lhe National Environmental Policy Act (NEPA) document. 

A comprehensive wetlands management plan developed on a watershed basis 
could address lhe inter-relationships among wetlands, scheduled LANL 
development, LANL facilities, NPDES and storm water discharges, wildlife 
habitat, stream side protection, aesthetics, and water quality in a balanced way. 
A comprehensive wetlands plan considers how up gradient uses may affect 
wetlands, how wetlands can be buffered from adjacent incompatible uses, and 
protects the wetlands values for downstream users or remediation purposes 
(e.g., t1ood storage and sediment trapping capacity). A comprehensive 

Comment 1-27-17 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that benefits would be gained from the implementation of the 
Threatened and Endangered Species Habitat Management Plan (DOE 1998a) 
(which was recently completed November 1998), development of a Natural 
Resources Management Plan, and remediation and restoration of 
contaminated soils and any degraded natural resources. Measures to avoid or 
minimize adverse effects to natural and cultural resources, visual qualities, 
and any recreational uses are employed as part of environmental restoration. 
In addition, implementation of the Threatened and Endangered Species 
Habitat Management Plan will serve to avoid or minimize disturbance to these 
species and their habitat. 

Comment 1-28-17 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that information evaluated in the SWEIS (discussed in 
volume I, sections 4.5.1 and 5.2.5, did not result in conclusions different than 
those reached in the EA for the Effluent Reduction Program (DOE 1996a). 
That is, some effects could be expected from elimination of water from 
industrial outfalls. It could result in the replacement of vegetation with 
species that require less water and the localized die-off of aquatic insects and 
possibly some small number of mammals and amphibians. The reduction in 
wetlands from this project, as well as cumulatively across the LANL site, 
would be from about 50 acres to about 36 acres (20 to 15 hectares). Wetland 
management would likely be a feature of the proposed Natural Resource 
Management Plan, but DOE does not believe a separate management strategy 
or plan is warranted. 
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wetlands management plan would allow for the best available information to be 
integrated, providing an opportunity to protect valuable wetlands on LANL 
through a systems approach rather than through an incremental, fragmented EA 
process. 

9 

New information has emerged that identifies an additional impact that should be immediately 
mltiaated. Cross (1995) reported 216 individual Pis141um dams at Oulfalls OSA072 and 
04A1S7. However, in ChapterS (in Foxx eta!. 1995), Cross identified this species of pea 
clam as Pl.rldlum compressa and noted that they were only found on the LANL in the high 
explosives wastewater stream. The FWS then searched for this dam species In the National 
Heritage Central Database (Nature Conservancy 1998), the New Mexico Species List (BISON
M, venlon 9197, maintained by the New Mexico Department of Game and Fish (NMDGF]), 
and conversations with the Natural Heritage Program, and we did not locate this pea clam 
species anywhere else in New Mexico. This pea clam might exist elsewhere in New Mexico, 
but has not been reported to date. 

Two other pea clam specles were reported by the NMDGF, ,.isidium sangulnichristi and 
Pisidium lllljeborgl; both are listed as threatened and are each known to inhabit only one 
location in New Mexico. We submit that the available records indicate that the pea clam 
(Pisldlum comprtssa) associated with the Outfalls OSA072 and 04AIS7 contain the only 
account of this species and the DOE's decision to desiccate this wetland may likely extirpate 
this species in New Mexico. Mitigation, therefore, should Include emergency reconnaissance 
of the wetland, capture and propagation of this unique species, and relocation to prevent ita 
loss. Additional mitigation should include detailed aquatic surveys of all oulfalls scheduled or 
undergoing ~on. wetlands, springs, and headwater streams on the LANL. When only a 
few aquatic species live only in New Mexico, they contribute uniquely to the global 
biodiversity in stable high elevation streams and isolated spring-fed habitats. 

Scdjon S 6 1 4 Fm!Dlic:a! Bcsourcca Pace S-191 12· 
The SWDEIS suggests that the LANL, for the most part, only has direct effects on ecological 
resources within the perimeter. It appears that this conclusion was made on qualitative 
Information and is not supported by cited studies or a quantitative evaluation. An evaluation 
of direct, indirect and cumulative environmental impacts would be most valued if they were 
studied over an entire watershed or ecosystem. Since the fate of environmental contaminants 
ia likely widespread (contaminated runoff from the LANL made its way to the Rio Grande and 
Cochiti Reservoir [Graf 1994], air dispersal, etc.), the impacts of these pollutants must be 
measured over a more encompassing scale. In a number of cases, contaminants appear to have 
adverse effects on a relatively small area but may impact areas far from the release through 
chemical transformation and transport. Pesticides in runoff have long been recognized, but 
Spencer and Cliath (1990) found that up to 90" of pesticides can volatilize and be transported 
through the atmosphere. Also, what appear to be small scale environmental impacts can 
become an ecosystem stress when similar or interactive events, which are individually minor, 
become collectively significant over a large area (Odum 1982). Although a contaminant may 

1-28-17 

cont. 

1-29-17 

1-30-17 

Comment 1-29-17 

Location of SWEIS Revision(s): None 

Response: 

Further research into the taxonomy of the pea clams by LANL has 
demonstrated that they were incorrectly identified. The correct classification 
is Pisidium casertanum (Poli). This species is the most common species of the 
pisidia and is widely adapted to a broad range of habitats. It is nearly 
cosmopolitan in distribution, being reliably recorded from all of U.S. states 
except Hawaii, Kentucky, and North Dakota. This species has not been 
identified as a protected species nor has it been identified as a sensitive species 
that requires special consideration in management and planning activities. 
Pea clams are adapted to periods of drying and tolerate periodic absence of 
water. Because of this characteristic, pea clams on LANL may not be 
appreciably affected by eflluent reduction measures. The facts gained from 
ongoing investigations of this issue will be reviewed and the need for any 
further investigations assessed. 

Comment 1-30-17 

Location of SWEIS Revision(s): None 

Response: 

DOE concluded that, in most cases, contaminants and any effects do not 
extend beyond the perimeter of the site. The commentor's discussion is based 
on volume I, chapter 4, section 4.5.3, Ecological Risk Considerations, and the 
associated data sources. Much of these data are quantitative with sampling 
sites located at on-site, perimeter, and regional locations. The impact 
assessment discussed in chapter 5, section 5.2.5, also contributes to the 
cumulative impact assessment. Planned studies associated with the 
Threatened and Endangered Species Habitat and proposed Natural Resources 
Management Plans would provide more quantitative data regarding the 
potential presence of contaminants in plants and animals on a local and 
regional basis. DOE is also implementing a procedure entitled Evaluation 
and Notification of Potential Surface Water Concerns at Environmental 
Restoration Sites. It will identify, prioritize, and remediate ER Project sites 
that have the potential to adversely affect water quality from the migration of 
contaminants in surface water or sediments. 
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only directly affect one repon, It may Indirectly affect another, resultinJ In a landscape scale 
effect. Orpnisms that are C1Pible of concentralin& heavy metals may move from a 
contaminated to an uncontaminated ecosystem, theleby introduclna the contaminant into die 
food web (such as elk, mi&ratory birds, cmer&ent invertebrateS, etc.). Alternatively, 
~primary produc:tion in a stressed ecosystem could caUJe migration or mobile 
orpnlsms to a healthier sysrem, resultina In increu:d competition for .resoun:e~ (Holl and 
Calms 1995). Environmental contaminants may have Immediate measurable effects on the rate 
of decomposition of organic matter at the contaminated site, but the indirect effects brought 
about by a change ln composition of the decomposer community may increue gradually and 
are hard to quantify (Beyer and Linder 1995). 

l!cologlcal resources (which were not defined in the SWDEIS, but may include living 
orpnlsms and all the materials in their habitats throughout their lifespan) may be affected 
directly, indirectly. and cumulatively by ongoina operations both on and off the LANL 
throu&h site exposure and subsequent migration (elk, mi&ratory birds), throu&h transport of 
contaminants (e. a., 11\CLCUf)', orJanic contaminants and other cbemlcals) in permitted 
discbarces, IIDrmwarer, suspended sediment, and in croundwater. by physical habitat 
alteralion or the stream corrldora and other habitat disturbances. Many of these stresson and 
disturbances may indeed be a cumulation of past and eunent resource manacement and land 
use practices In the region and that will continue to require the coordinallon, pla.onina, flexible 
mana,ement and COIIImltment to the conservation, enhancement, and sustainable use of 
resowces by all rcciOna1 federal, state, tribal, and private entitles. The natural resource plans 
and ooordinatioll with othms have clearly demonstrated leadership and a dedication to lon&
term nalUral and cultural resources manaaement of the LANL by the DOE. 

For tbae rea10111, we recommend that direct, indirect, and cumulative additions of cbemicals 
to each watershed be described and their effects on natural resources evaluated. The watenhed 
miJht t\mctlon as a useful discreet landform to evaluate the response of stresses in a landscape. 
Slope, gradient, elevation, and aspect affect the spread of disturbance through th~ 
environment. Physical, chemical, and biological factors affect the impact of contaminants. 
Natural processes must also be obaerved over extended time ftames in order to fully assess the 
impact of environmental «Httaminants. ChanJCS in the amount and spatial distn'bution of plant 
and animal communities may be indicators of landscape scale stress. Some stress indicators 
used at the watenhed or ecosystem level, such as primary production and indigenous species 
divenity or richness, can be measured over the entire landscape. It is also important to view 
ccololical processes over extended periods of time. 

Certain taxonomic groups have been suggested as regional indicators of environmental health 
because of their larae scale distribution and sensitivity to stress. The DOl recommends that 
birds be considered as taxa for regional monitoring because of their widespread distribution on 
the ~arito ('little bird') Plateau, their sensitivity to various toxicants directly (Newman 
1979), through the food chain (Blancher 1989), or throuah habitat alteration (Morrison and 
Menslow 1983), and the large database of information that already exists (Johnson 1996b). 

1-30-17 

cont. 

1-31-17 

1-32-17 

Comment 1-31-17 

Location of SWEIS Revision(s): None 

Response: 

Several programs are described in the SWEIS (e.g., in volume I, chapter 5, 
section 5.2.5) whose objectives are to eliminate or reduce the introduction of 
pollutants into the environment, as well as to isolate or remove legacy wastes. 
As these programs progress, any additive effects, including direct and indirect 
effects, will be removed or reduced. The continued characterization of 
environmental restoration sites, associated identification of potential risks to 
natural resources, and any needed remediation are being accomplished by the 
ER Project. In addition, the Threatened and Endangered Species Habitat 
Management Plan, in concert with the planned Natural Resources 
Management Plan, will investigate the presence of contaminants and 
associated concentrations in biological resources and assess any direct, 
indirect, and cumulative effects on local and regional ecosystems. The goal 
of biomonitoring and impact assessment will be to mitigate known adverse 
effects. 

Comment 1-32-17 

Location of SWEIS Revision(s): None 

Response: 

DOE supports the recommendation that birds be considered as taxa for 
regional monitoring. Birds will likely form an appreciable part of the 
composite sampling makeup, which will also include select mammals, fish, 
invertebrates, and plants. Birds have long been recognized as indicators of 
biological and ecological health, and this feature will be employed as part of 
the sampling strategy. DOE also agrees that natural resource management at 
LANL could mitigate any decline in birds. 

DOE implements the provisions of the Migratory Bird Treaty Act as an 
integral part of its facility operations, including coordination with the FWS. 
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Joboson (1996b) b3s found declines in ground nesting birds and foliage nesting and foliage 
insec:livcn birds that could be 1111eliorated by natural resoun:es management on the LANL. 

11 

The 001 suongly encourages the DOE 1o c:oosult wllb the FWS Informally 1o ensure that it 
minimizes 'take' caused by any of its oogoing opetatloos, th111 protecting the migratory bird I 
mource and complying with obligations of the United States under variow conventions. 1-32-17 
Mitigating activities such as leaving brush piles of cleared tm:s Instead of mulching, enhancing cont 
wetlands and ripariao areas, and revqetation with native forbs are just some of the activities · 
that mi&bt improve migratol)' bird populations and diversity at the LANL and on the P~ariiO 
Plateau. 

Scctlon 3 6 2 ' BmlOJical and Bjo!gglca! Rc.wun;c:3, Pa,ce 3-:.53 !2· 
Describe how the 'significant adverse impacts' were quantified and evaluated. Describe the 
results of any quantitative stUdies lhlll evaluated the effects of COI\taminants on biota and 
ecological proces!ICS that would support this conclusion. The assessment of risk was 
qualitative and not quantitative. Identify all the species and pathways !hat were modeled for 
ecological risk and their input parameters, URCertainties, and assumptions. Describe the dir~, 
i~, and cumulative effects of environmental contamination and any probable accident 
scenarios 10 the environment, biota and ecological Integrity. 

Sectjoos 4 S 2 Sand 4 :S 3 Pol!ytion and EmJo.&ical Risk Cmsjderarions Paec:3 4-122 to 4-
.123: 
No studies were cited that support the lack of biological injuries and alterations 1o ecological 
processes suggested in the conclusions stared here. Please identity all the species and pathways 
that were modeled for ecological risk and their input parameters, u~~~:ertainties, and 
assumpllons. Describe the di~. indirect, and cumulative effects of environmental 
c:ootamination and probable accident scenarios to the environment, biota and ecological 
Integrity. In some cases, contaminants could volatize into the air and redeposit inro aquatic 
sy$1Cnts and thereby provide a pathway to ecological receptors. Organic and other 
c:ootaminants that bioaccumulate (e.J., me.r<:ul)', Polychlorinated bipbenyb [PCBs), 
Dibenzofurans, Dioxins, DDT, and selenium are identified as concentrated in soils in 
Appendix C) at potential release sites can be Introduced to the environment through accident, 
via stormwater runoff, cumulatively after cleanup, through permitted discharJes, or 1o the air 
(e.g., exposing PCB contaminated sediments 1o air [Chlarenzelli et a!. 1998]). 

Earon llld Murphy (1992) determined that tritium concentrations In aquatic animal flesh reach 
equilibrium with s!JQm water concentrations. Therefore, aquatic species (amphibians and 
Jnvertebrates) at the Mortandad wetlands 111d stream corridor could have upwards of 311 ,200 
pCVg (SWDEIS; page S-42) of tritium In their tissues. These direct effects were not 
quantified nor evaluated. Additionally, the improved treatment technologies of the 
Radioactive Liquid Wute Treatment Facility will not decrease tritium In the discharges under 
the ongoin& operations. The direct, lndioo (armoring of watershed ~ilh the proposed road), 
and the cumulative impacts (transport of contaminants downstream) 1o the natural resources in 
Mottandad canyon were not quantified nor evaluated. 

1-33-17 

1-34-17 

11-35-17 

DOE has employed many of the suggested habitat enhancement measures and 
will continue to do so in future activities. 

Comment 1-33-17 

Location of SWEIS Revision(s): volume I, sections 4.5.2.5 and 5.2.5 

Response: 

For all alternatives, assessment of significance (the severity of an impact in 
the context of the Pajarito Plateau ecosystem) was accomplished both 
quantitatively where data and analysis were available, and qualitatively, based 
on observation and knowledge of species, behavior, and biological processes. 
The assessment of the potential effects, both positive and adverse, of the 
Expanded Operations, Reduced Operations, and Greener Alternatives was 
based on the degree of change from baseline conditions. As discussed in 
volume I, chapter 3, section 3.6.2.5, the separate analysis of impacts to air, 
water, and sediments constitutes some of the source information for analysis 
of impacts to biological resources and ecological processes. The effects 
methodology is further explained in section 5.1.5, Ecological Resources, 
Biodiversity, and Ecological Risk Methodology (chapter 5 of volume I) . 

Studies that support the conclusion that there would be no significant adverse 
effects to biological and ecological resources have been incorporated into the 
discussion in chapter 4, section 4.5.2.5, Pollution, as appropriate. It should be 
noted that elevated levels of contaminants have been measured in some of the 
cited studies. This indicates that the elevated levels measured thus far either 
(1) do not adversely affect the particular ecosystem-, population-, or 
organism-level responses that are being measured in the cited studies~ (2) have 
not bioaccumulated or biomagnified to threshold levels that affect ecological 
or environmental health indicators~ or (3) may be inducing changes in 
biological responses that are not being measured and, if these changes are 
adverse, are not expressed in the particular ecosystem-, population-, or 
organism-level responses that are being measured as health indicators. A 
discussion of the highly technical information used in the ecological risk 
assessment (e.g., input parameters, uncertainties, and assumptions) was not 
incorporated into the SWEIS. This technical infonnation can be found in the 
cited references. 

As discussed in volume I, chapter 4, section 4.5.3, Ecological Risk 
Considerations, "Although no adverse effects to plants and animals have been 
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observed (recognizing the absence of intensive, long-term research regarding 
such potential effects) from chemical and radioactive materials and 
populations appear healthy and thriving, more quantitative ecological risk 
analysis will be undertaken as part of the Environmental Restoration Project." 
In addition, expanded biomonitoring, a component of the Threatened and 
Endangered Species Habitat Management Plan, will further define any direct, 
indirect, or cumulative effects resulting from legacy contaminants. 
Additional discussions regarding the effects of contaminants from the 
alternatives evaluated are presented in chapter 5, sections 5.2.5, 5.3.5, 5.4.5, 
and 5.6.1.4. 

The potential risk to biological species, communities, and ecological 
processes as a consequence of various accidents that could occur at LANL is 
difficult to assess. Because of the potential hazards that many materials and 
procedures used at LANL pose to workers, the public, and the environment as 
a whole, there are established procedures to prevent and minimize accidents. 
If an incident of sufficient magnitude should occur, there are procedures and 
resources available to limit the extent and duration of environmental 
contamination. While the potential for a large magnitude accident involving 
the release of hazardous material is extremely remote, the possibility does 
exist that plants and animals could be exposed for a very short period if such 
an event should occur. The consequences of such an event would depend on 
a multitude of factors. However, such a scenario should not pose a threat to a 
population or significantly reduce habitat. A discussion of the potential 
consequences of a wildfire accident has been added to section 5.2.5 (in 
volume I, chapter 5) and a wildfire scenario has been added to appendix G (in 
volume III). 

Direct/immediate effects are analyzed to give some perspective on the risk 
posed by operation of LANL and to identify those mitigative actions that 
could reduce the consequences or frequency of a potential event to prevent it 
from happening. If a release were to occur, remedial actions would have to be 
based on the specifics of the event to reduce the total (longer-term) risk to an 
acceptable level. 

Comment 1-34-17 

Location of SWEIS Revision(s): None. 

Response: 

The environmental restoration ecological risk screening process will analyze 
PRS 50-006(d), potentially the most conservative PRS near the RLWTF 
(given its proximity to Outfall 051). The ecological screening level (ESL) for 
fish currently being used in ecological risk analysis is 345,000 picocuries per 
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gram for sediment and 345,000 picocuries per milliliter for water. The tritium 
concentration of0.000031 in the SWEIS applies to RLWTF effiuent and is in 
units of picocuries per liter. This concentration would translate to a much 
lower concentration in units of picocuries per gram or picocuries per milliliter 
(i.e., 310 picocuries per milliliter). Gonzales and Newell (1996) reported a 
maximum concentration of 105 picocuries per gram for the 0- to 6-inch (0- to 
IS-centimeter) sediment media along a 900-foot (280-meter) section of 
stream beginning with Outfall 051. This value is three orders of magnitude 
less than the ESL. 

Comment 1-35-17 

Location of SWEIS Revision(s): None 

Response: 

The proposed road would be developed on an· existing dirt road just off the 
public road. This dedicated transportation corridor would be approximately 
1 mile (1.6 kilometer) in length between TA-55 and TA-3 and would disturb 
an area of approximately 7 acres (2.8 hectares). Although surface paving 
would result in slightly more stormwater runoff, this modification to the 
existing runoff pattern would be minor. 
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Once diluted in the environment, radioactivity is attenuated only by physical decay. 
Flll'therlnoR, the amount of each daughter present In each decay series wu likely not 
accounted for in any risk IIJICSsmeol model. Please account for the dote contribution of each 
member of a decay series of ndlonuclidet. For instance, the hazards of plutonium 241 
Increase in the first few decades of decay due to formation of the daughter product Americium 
241. This additional isotope increases the hazard 2S-6S times more than plutonium 241 alone 
(Heindel et al. 199S). No information wu presented on plutonium 241 to mae a quantitative 
determination. 

Please model the effects of inhaled aetinides and beta-emitting radionuclides on the incidence 
of disease, dealh, cancer, or physiological malfunctions for a variety of wildlife includine 
migratory birds (e.J., hummingbirds, rapton, songbirds), small mammals, amphibians and 
reptiles. Tho -erlty of the radiation dose and the organs that are Irradiated depend primarily 
on the quantity of plutonium tamn into the body and on the route by which It eo ten the body. 
In Jeneral, plutonium that is inhaled Is far more ha2ardous than plutonium that is ingested, 
becawe it is more readily absorbed into the blood stream via the June suuctures than via the 
patrointestinal tract. From eilher of these entry points, plutonium may migrate via the blood 
stream and selectively concentrate in the bones and Hver of selected animals (Sutcliffe et al. 
199S). 

All chemlcaltoxicanta challenge biological systems. 1t is lilcely that responses to contaminants 
are costly for the organism in terms of melabollc r:esowces and energy (Calow 1989). While 
the mponses of organisms to high contaminant exposure may have been evaluated in the 
SWDEIS and are fairly obvious (e.g., gross morphological changes or mortality), responses to 
low level exporn.re may be less easily discernible, involving more subtle tesponses, such as the 
induction of catabolic enzymes or protective proteins. However, according to the metabolic 
cost hypothesis, these responses are likely to have consequences for an individual animal's 
energy budget that could be ecologically important (Forbes and Calow 1996). Moreover, we 
have limited abilities to predict how chemicals in a mixture interact with each other or 
biological systems. Additionally, dynamic growtll and development malce younger animals 
especially susceptible to environmental contaminants. Their cells are multiplying and organ 
systems ate maturing so rapidly (e.g., a hummingbird can fledge in one day) that exposure to 
contaminants at such critical stages can lead to permanent and irrevenible damage in both 
DNA and tissues (Haynes 1998). 

The LANL is a Hazard Category 2 facility; that Is, it has the potential for significant on·slte 
con~equences. The DOl bas concerns about the DOE's efforts to reduce the rislcs (to natural 
resources) from the lepcy of wastes at the LANL. It is our opinion that the direct, indirect, 
and cumulative impacts to natural .resources from environmental contamination were not 
sufficiently or quantitatively addressed by the analyses in the SWDEJS. Compared with other 
statements made, the SWDEIS more accwately summarized the ecological rislcs on page S·ll, ,2 as, "Environmental pollution generated from past and present LANL operations and 

1-36-10 

1-37-17 

1-38-17 

1-39-17 

Comment 1-36-10 

Location of SWEIS Revision(s): None 

Response: 

The commentor is correct in noting that daughter products can and often do 
provide significant dose contributions in addition to the emissions of the 
parent radionuclide. However, the analytical techniques used in the SWEIS 
do account for these radionuclides. 

The behavior of daughter products in the environment is strongly influenced 
by the half-life ofthe two radionuclides. When the half-lives of both nuclides 
are long, such as is the case with plutonium-241 (14,400 years) decaying to 
americium-241 (432.7 years), the daughter is assumed to exist independently, 
and is monitored and evaluated separately. This is due to the fact that each 
radionuclide will follow its own chemical characteristics, and the two will not 
necessarily progress through the same pathways. When the half-life of the 
daughter is short, such as the case with strontium-90 (29.1 years) decaying to 
yttrium-90 (2.67 days), then the daughter is assumed to stay in equilibrium 
with the parent. In this case, the daughter concentration is inferred by the 
measurement of the parent. The environmental surveillance data provided in 
volume III, appendixes C and D, demonstrate this practice. All pathway 
analyses in appendix D use these data for determining dose contributions, so 
the daughters present in the environment are directly evaluated rather than 
inferred from parent radionuclide concentrations. 

When a parent radionuclide is taken into the body, then the International 
Commission on Radiological Protection (ICRP) recommends that one assume 
that the daughter radionuclide behave metabolically like the parent. This is 
due to an acknowledged lack of scientific evidence as to how daughter 
radionuclides actually behave in the body, except for a few special cases. 
Given this assumption, then the dose conversion factors used for assessing 
dose due to an intake of a parent radionuclide are adjusted to include the dose 
contributions from all subsequent daughter products. 
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Comment 1-37-17 

Location of SWEIS Revision(s): None 

Response: 

The inhalation pathway for radionuclides to nonhuman biota is unlikely 
because most radionuclides adhere to soil particles, which do not volatilize 
like other contaminants (e.g., volatile organic compounds). Consequently, 
contaminants must be present as particulates in the air or as dust for this 
pathway to be viable. Nevertheless, exposure of nonhuman biota via 
inhalation of fugitive dust is not discounted at LANL because of its potential 
to occur with animals such as ground-dwelling species that would be exposed 
to dust disturbed by their foraging or burrowing activities or by the wind. 
Uncertainty analyses are conducted for screening assessments yielding hazard 
indices greater than 1. 0. These analyses include assessing the likelihood that 
significant pathways not included in the ecological screening assessment are 
complete (e.g., the inhalation pathway). Thus, while other contaminant 
pathways such as ingestion are treated as more important than the inhalation 
pathway, inhalation is not discounted altogether. While LANL is capable of 
modeling the effects of inhaled actinides on wildlife utilizing models such as 
BIOTRAN2, this modeling would not be accomplished until screening 
assessment indicated a need. 

Comment 1-38-17 

Location ofSWEIS Revision(s): None 

Response: 

Contaminant studies, thus far, do not indicate problems related to low-level 
exposure of chemical toxicants. ER Project ecological risk assessments will 
include sensitive receptors and benchmarks that inherently will account for 
sensitive life stages, low levels of exposure, and mixtures of contaminants. 

Comment 1-39-17 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 1-33-17, above. 
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projeded discharges from the four alternatives idelltified for continued operation of LANL ~1-39-17 
could potentially pose a risk to biotic communities and ecologic:al processes. • cont. 

SURFACE WATER, GllOlJND WATER, SEDIMENT, AND SORS 

Surface water quality is an Integral part of the supporting ecosystems for migratory birds, 
endangeftd speclca, and oCher natural mources for which the DOl shares trusteeship with the 
DOE, the Swe of New Mexico and Indian Tribes (40 CFR 300). In genaal, tile sections on 
waterfsediment sampling and monitoring mendon a much needed comprebenslve 
hydrogeologic plan that should provide new and continuing, good quality data, if completed 
(see LANL, 1996). In addition, because the LANL proper is a potential source of 
contamination to water resources and specifically ground-water supplies, the current 
monitoring program is very aecessary and should be up&raded to obtain missing information. 
Information lhalls lackin& includes: 1) the source of local recharge to the main aquifer; 2) the 
source of sprinp in tile area; 3) lbe nature and extent of JlOUndwater bodies in Ibis region; 4) 
the soUrte and pathways of contaminants to the main aquifer, soils, sediments, and springs; 
and S) the lntenction of these &round-water components, addn:ssed in a local ground-water 
model. 

1-40-11 

Please describe and quantify the cumulative drop in water levels In DOE or Other well fields 1 41 11 
Srdioo 3 6 2 3 Warcr Bcnm;cs PaltC 3-12 !!· I 
for all put, present, or foreseeable future conditions and activities. Alterations in rround - -
water levels have the cumulative potential to im)lld springs that support unique assemblages of 
wildlife. 

St&tion 1 6 2 3 Water Bcn!T!".t!ll, P.rc H3 !!· 
Pleuequantify tho expected change In surface water area for each canyon for the range of 11-42-11 
outfall flows under each altunative. Describe the decision process used to evaluate when and 
how often an exceedance of a NPDES-permitted discharge limit or an existing ambient stream I 
quality would not result in lbe downstream transport of substantial surface contamination under 1-43-11 
lbe range of outfall flows under each alternative. Tho statement that ongoing operations will 
likely improve lbe quality of water is not supported by figure 7.5.1.1-1. In this figure, the 
number of exceedances increased over lbe time period evaluated from 21 exeeedances in 1991 
to 36 exceedances in 1996. UslnJ a regression equation on the data presented, the expected 
number of exceedances increucs toSS by the year 2006 under lbe no action alternative with I 1-44-11 
all oondilions remaining tho same. Therefore, the cumulative impact to natural resources is 
likely to Increase with ongoing operations. 

Sc:djoo 4 2 3 I Son MQI)jtminr pap 4-34· 
To determine whether soil contains 'high or unusual" quantities of a specific element, it would 
be neceiSil)' to detumine what quantity is 'normal or usual." If several samples of soil are I 1-45-13 
collected and analyzed, and most of them have concentrations of elements outside of lbe 
expected 95-percent range for soils that are representative of the general area, then there is a 

Comment 1-40-11 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that the current monitoring program lacks key information on the 
hydrology of the LANL region. Better understanding of this hydrological 
mechanism is one of the objectives of the Hydrogeologic Workplan 
(LANL l998c ), which proposes the installation of several new wells to 
characterize the regional aquifer and these uncertainties. As a part of the 
LANL Environmental Surveillance and Compliance Program, samples are 
collected annually from the regional aquifer test wells. This is done in part to 
ensure the quality of water supplied for drinking for Los Alamos County, 
LANL, and BNM. Currently, all Safo Drinking Water Act (SDWA) standards 
for all radionuclides have been met. Even though trace amounts of some 
radionuclides have been detected, (as discussed in volume I, chapter 4, section 
4.3), they did not exceed the SDWA standards. With the exception of tritium, 
these radionuclides have not been duplicated in previous or subsequent 
samples. The levels measured for tritium were less than 2 percent of the 
SDWA standards. The commentor is correct in that the exact recharge 
mechanism(s) for the regional aquifer is uncertain. Finding this mechanism is 
one of the key objectives of the Hydrogeologic Workplan. However, based 
on historic water quality information on the regional aquifer and the proposed 
changes across the SWEIS alternatives (i.e., changes to National Pollutant 
Discharge Elimination System [NPDES] outfall flows, discussed in chapter 5 
of volume 1), DOE was able to reasonably assess the potential environmental 
impacts for the various alternatives. As new information becomes available 
from implementing the Hydrogeologic Workplan, the LANL Environmental 
Surveillance and Compliance Program will be revised to incorporate those 
data. For further information, see Major Issue 2.4, Water Quality, in chapter 
2 of this volume. 

Comment 1-41-11 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe that the changes in water elevation in the regional 
aquifer would be noticeable in the wetlands adjacent to the Rio Grande, the 
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only areas where the regional aquifer surfaces near the Rio Grande River. 
Flow rates and water elevations of the Rio Grande River are strongly impacted 
by the releases from the Abiquiu Dam, which also impact the wetlands 
adjacent to the Rio Grande. 

The estimated average drop of 10 to 15 feet (3.0 to 4.6 meters) (volume I, 
chapter 3, section 3.6.2.3) for the water levels in DOE well fields over the next 
10 years is cumulative and is described further in volume I (sections 5.2.3.4, 
5.3.3.4, 5.4.3.4, and 5.5.3.4) and in volume III (appendix A). For example, 
Table 5.2.3.1-3, No Action Alternative (in chapter 5 of volume 1), shows the 
maximum drop in water levels of 13.2 feet (4.0 meters) for DOE wells in the 
Pajarito well field. As discussed in volume III, appendix A, and the text 
accompanying Figure A.3-l, the model used to calculate the changes in water 
level elevations shown in Table 5.2.3.1-3 reflects water level changes at the 
top of the regional aquifer for each alternative, given continued draw from the 
aquifer by DOE, Espanola, and Santa Fe. Table 5.2.3.1-3 shows predicted 
water level changes at the surface of the regional aquifer during the period 
from 1997 through 2006. These changes are not all due to LANL operations. 
Only the changes for the on-site well fields and the Guaje well field are largely 
attributable to LANL operations and Los Alamos County. 

Comment 1-42-11 

Location of SWEIS Revision(s): None 

Response: 

The information regarding changes in surface water area for each canyon is 
not available. To calculate such information for any of the alternatives would 
be difficult and would not be expected to provide meaningful information for 
assessing environmental impacts. The area of surface water for each canyon 
varies depending on the time of the year and rainfall events. As discussed in 
volume I, chapter 4, section 4.3, the canyon-bottom streams within LANL 
boundaries are mostly dry, and only portions of some streams contain water 
year round. This situation would be the same for all the alternatives. 
Figure 4. 3. 1. 3-1 shows, for the existing environment, perennial reaches, 
perennial effluent supported reaches, and ephemeral and intermittent reaches 
in the LANL area. As described in chapter 5 of volume I, the NPDES 
discharge changes across the various alternatives result in an increase in flow 
in only Sandia and Los Alamos Canyons. The locations of possible increased 
flows are discussed in the appropriate chapter 5 Water Resource sections. 
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Comment 1-43-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that NPDES-permitted discharges have not nor are expected to 
result in significant off-site surface contamination for any of the alternatives. 
For past and current operations, this information is discussed in detail in the 
annual Environmental Surveillance and Compliance Reports and summarized 
in the SWEIS (volume I, chapter 4, section 4.3.1). 

DOE requires monitoring of the LANL site and the surrounding region for 
radiation, radioactive materials, and hazardous chemicals. The objective of 
the LANL Environmental Surveillance and Compliance Program is to meet 
this requirement, as well as to determine compliance with appropriate 
standards and to identify undesirable trends. As part of this program, surface 
water samples from off-site and on-site locations are collected as described in 
section 4.3, Water Resources. The sampling and analysis results are published 
and available to the public. 

Comment 1-44-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the cumulative impact to water resources as a result of 
NPDES discharges will continue to improve. In volume I, chapter 4, section 
4.3.1.3 states that "During the early 1990's, LANL was listed as a 'Significant 
Non-Compliant Federal Facility' by EPA Region 6 for NPDES violations. 
DOE and LANL have had several Federal Facility Compliance Agreements 
and parallel administrative orders in effect to correct NPDES deficiencies. 
The current DOE compliance agreement (Docket No. Vl-96-1237, 
December 12, 1996) and the current LANL administrative order (Docket No. 
Vl-96-1236, December 10, 1996) include schedules for coming into full 
compliance with the Clean Water Act (CWA) by completing the High 
Explosives Wastewater Treatment Facility and Waste Stream Characterization 
Projects. These corrective actions required by compliance agreement and 
administrative order are continuing." 

Actions to improve compliance with permit conditions are continually being 
taken, including elimination of outfalls, improvements and corrective actions 
at specific outfalls, and implementation of the Waste Stream Characterization 
Program and Corrections Project. As an example, the number of 1997 
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exceedances was only 5. These improvements are thus expected to continue 
to reduce contaminant levels in eflluents. 

Comment 1-45-13 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe that a group of independent scientists is needed to 
determine regional upper tolerance limits. The ability to measure very low 
levels of radionuclides in various environmental media has improved over the 
last 20 years, resulting in better measurements for background levels. The 
increase seen in background levels is an artifact of the sampling process and 
the use of statistical analysis of values close to detection limits. As the ability 
to truly detect radionuclides at these very low levels has improved, there has 
been a concomitant decrease in the variability surrounding the sample mean, 
and less zero values (nondetects) are included in the calculation. By removing 
this variability and replacing zero values with very low levels of detection, the 
mean value increases (e.g., there are less zeros in the calculation). This results 
in the increase seen in the data. However, given the variability and the 
closeness of these values to the detection limits, there is no real statistical 
difference in these numbers. (See the discussion in volume III, appendix C). 

The work performed by Campbell (1998) was an independent evaluation, and 
because these values were higher (less conservative) than those identified by 
LANL, LANL has continued to use the regional statistical reference levels 
identified by Fresquez et al. (1996) in an effort to remain conservative. DOE 
would be interested in receiving a copy of any analyses on regional 
background levels of radionuclides. 
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good chance tbat these are unusual samples, perhaps representing some type of environmental 
contamination. A baseline is often computed as two devialions about a mean. We were 
perplexed by reports from the LANL !hat identified varying background conce~~trations of 
fallout radionuclidet in the environment. Note that for some radioouclides, the upper 
tolerance limits (UTLa) have Increased nearly 20 limes In as many years (Table 1). Please ,1-45-13 
explain why the UTLs for baclcground soils bas increased OV« time. This determination is 
critical, as clean up criteria and injury delermlnatlons c:an be based on UTLs. Due to the COnt. 
controversial nature over what is background and the lack of consistency by LANL scientists, 
we recommend that a crouP of Independent scientists (e.g., the National Academy of Sciences) 
be tasked with determinlna the UTLs for this qion given existing or additional data. 

Table 1. Background Upper Tolerance Umits for Selected Radionuelides in 
Northern New Mellico reported by LANL ScientistS. All values in pCi/g. 

Radionuclides Purtymun et Fresquez et al. Campbell1998. 
al. 1987 1996 

Stroutium (90 Sr) 0.88 0.82 1.31 

Cesium (137 Cs) 1.09 1.13 1.6S 

Plutonium (238 Pu) o.oos 0.008 0.023 

Plutonium (239 + 240 Pu) 0.025 0.028 0.054 

Section 4 2 3 I Spl! Mpnilprina ra,c 4-37 !! · 
LANL screeaina action levels (SAL&) are derived from a risk assessment pathway using a 10 
mrem per year dose limit. A brief description of the assumptions used for this assessment I 1-46-23 
ahould be included. Also, an analysis of how changes in the assumptions would change the 
SAL would add clarity. 

The 10 mrem per year dose limit seems to apply to each nuclide. If Ibis is true, then the seven 
nuctldes listed could each be at the SAL, &iving a total of 70 mrem per year dose to current 
Inhabitants. 

How - the soil sampllna !~lions determined? Are the locations of pathways related to I 1-4 7-13 
possible releases from lab acu.vltles? 

Woo 4 2 3 2 SoU Emsjon Pacca 38-39· 
On J'8ie 4-38, the DOB acknowledges that "Soil erosion can have serious consequences to the 
maintenance of bioloaical communities and may also be a mechanism for moving contaminants 
across LANL and off site. Soil erosion rates vary considerably on the mesa tops at LANL ... • I 1-48-13 
Severe, accelerated soli erosion Is a m~or problem on Bandelier National Monument and is 
undoubtedly a m~or problem on DOE lands. It is well known that historic grazing throughout 

Comment 1-46-23 

Location of SWEIS Revision(s): volume I, section 4.2.3.1 

Response: 

As used by the ER Project at LANL, screening action levels (SALs) provide 
a quick screening to identify "hot spots" that would require additional 
sampling and possible remediation. The 10 millirem per year dose limit 
applies to each radionuclide. However, because the purpose of the SAL is to 
identify locations where clean-up activities seem to be warranted, the 
additional studies of the "hot spot" would determine if it truly presents a 
health risk. As shown in Table 4.2.3.1-1 (in volume I, chapter 4), the SALs 
provide the general public with a good context of how far below the 
10 millirem per year standard the regional statistical reference levels are. 
LANL then gauges contamination levels in the local environments in 
reference to the SALs. The text has been revised to clarify the use of SALs. 

There was concern expressed that because each SAL applies to a particular 
radionuclide, a possible 70 millirem per year dose could be obtained. That is 
not the case. As previously mentioned, the SALs are used to screen for 
potential "hot spots." Where several radionuclides are present at a given 
location, this is taken into account in the evaluation of the data. The process 
is designed so that any area with contamination that might result in exposures 
exceeding 10 millirem per year would be evaluated for any needed or required 
remediation. 

Comment 1-47-13 

Location of SWEIS Revision(s): None 

Response: 

Soil samples are collected from mesa tops that are relatively level, open, and 
undisturbed areas at regional locations, perimeter, and on LANL property. All 
the off-site regional (background) stations are over 9 miles (15 kilometers) 
from LANL and are beyond the range of potential influence from normal 
laboratory operations. Off-site perimeter sampling stations are located within 
2.5 miles (4.0 kilometers) from LANL. These stations are located to reflect 
the soil conditions of the inhabited areas to the north (Los Alamos townsite 
area) and east (White Rock area and Pueblo of San lldefonso lands) ofLANL. 
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Two other stations, one located on USFS land to the west, and the other 
located on NPS land (BNM) to the southwest, provide additional coverage. 
On-site soil sample locations are not from Solid Waste Management Units 
(SWMUs). The majority of on-site soil-sampling stations are located close to 
and downwind from major facilities and/or operations at LANL in an effort to 
assess radionuclide, radioactivity, and heavy metals in soils that may have 
been contaminated as a result of air stack emissions and fugitive dust. Soil 
provides an integrating medium that can account for contaminants released to 
the atmosphere, either directly in gaseous effluents (e.g., air stack emissions) 
or indirectly from resuspension of on-site contamination (e.g., fugitive dust 
from solid waste management units). 

Comment 1-48-13 

Location of SWEIS Revision(s): volume I, section 4.2.3.2 

Response: 

DOE agrees that historic grazing throughout the Pajarito Plateau has had, and 
continues to have, adverse effects on soil stability. It is widely accepted that 
areas currently occupied by pinyon-juniper woodlands were once occupied by 
grasslands, and that grazing and fire suppression have significantly altered 
these ecosystems. It is unknown whether these ecosystems were damaged 
beyond a critical threshold where soil erosion will continue, or these systems 
would return back to grasslands with the removal of livestock grazing. 
However, soil erosions from the pinyon-juniper zone as a consequence ofland 
use practices prior to LANL may not be as pronounced as experienced on 
BNM land because of a longer absence of grazing. In addition, all new 
activities at LANL for the various alternatives, such as increased NPDES 
outfall flows or construction activities that may disturb soils, should have 
minimal impacts, as discussed in volume I, chapter 5. For example, there are 
no new major buildings being proposed for construction. Under the Expanded 
Operations Alternative, the expansion of Area GfTA-54, would temporarily 
result in slightly more disturbed soils than the other alternatives. This, 
however, would not have a significant impact on soil erosion in the area 
because only a few disposal cells are open at any one time. After a disposal 
cell is filled and closed, it is then revegetated. 

The current preparation of a Watershed Management Plan for LANL will 
address areas producing sediment above a threshold level. If soil erosion in 
the pinyon-juniper zone were identified as a concern, measures would be 
developed to ameliorate this condition. DOE will coordinate this issue with 
adjacent land administrators and owners to address it on a watershed basis and 
will contribute toward the regional management of this issue. 

DOE agrees that the citations referenced were incorrect. The text has been 
revised to reflect the correct references. 
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the ~arito Plateau bas had, and continues to have, profound adverse effects on soil stability 
(Gottfried et al. 1995). We have been conducting investigations on the rate of vegetation and 
soils recovery after grazing in the pinon-juniper z:one and have found that healing is not 
occ:urrina. A critical threshold 1\as been crossed and all indicaton point toward a continuing 
erosion problem, particularly on mesa tops. What exactly can we expect if soil erosion in the 
pinon-juniper zone Is not addressed on a landscape (not just site-specific) scale by 
DOEILANL? The Final Statement should answer this question. Tbe authon reference two ,1-48-13 
studies beinc conducted in Bandelier National Monument relative to characterizing soil erosion 
taleS. The first citation ('Miller and Wlgland 1994') does not belong in this dlsc:ussion and In cont. 
fact is a citation for work done in Oregon. Please use the following citations in its place: 
Davenport et al. 1998, Wllcox et al. 1996a, Wilcox et al. 1996b, and Gottfried et al. 1995. 
The citation for the reference to the 'light summer rain storms in 1993 resulted in erosion of 
more than 12 tons per acre" is Wilcox et al. 1996b, which is identified in full above. 

Cba,pter 4 3 wm RcaouN:M Paect 4-42 and 4-70· 
1be SWDEIS stares that "the source of rcchqe to the main aquifer is presently unknown. • 
The Proposed Hydrogeologic Workplan (LANL 1996) proposes to address some of the issues 11-49-11 
from our Gelleral Comment on the lack of information on the source of recharge to the main 
aquifer. This investigation is very benefiCial in light of the fact that there exist: (1) higher 
than normal concentrations of metals, suc:b as selenium, and rad!onuclides, such as 
Plutonium-239 and -240 In soils and sediments; (2) effluents from sanitary sewage, industrial 
water treatment, and cooling-tower blow down; (3) the presence of faults that might control 
local recharge; (4) many NPDES exceedcnces; and (5) a rift-basin environment where faults 
may control local rechqe to springs, shallow aqulfen, and main aquifers that supply public 
drinldng water. 

Section 4 3 I Surface Water Pact 4-47 !I· I 
Please note that Los Alamos Reservoir has outstanding water quality and is used for recrtation, 1-50-11 
swimming, fishing, as well as providing foraging habitat for bald eagles and peregrine falcons 
(Johnson 1996a). 

Section 4 3 I Surfac:c Water Page H7 !2• 
Table 4.3-1- Summuy of Water Resources and Sampling Locations by Watershed, Row 1) 
Surf1ce Water Flow category, Column 'Pueblo" and Column 'Sandia" should be changed to 11 51-11 
'PIE" to reflect the text on Page 4-47 that states, '[w]itbln LANL boundaries, only Los -
Alamos, P~arito, Water, Ancho, Sandia, Pueblo, and Chaquehui Canyons contain reaches of 
streams with sections that have continuous flow.· 

$Q;tioo 4 3 I I Surf""C Water Monjrqrine Pare 4-47 ! ! · 
Please note that a surveillance and compliance program in and of itself will not ensure that 
operations do not adversely affect the environment. Furthermore, even the best monitoring 11-52-11 
programs do not collect data on a continuous basis which allows aaps in the understanding of 
environmental fate, transport, and potential impacts. The gaps in our knowledge are the result 

Comment 1-49-11 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that implementation of the Hydrogeologic Workplan will be 
beneficial in the characterization of the regional aquifer and in the 
identification of potential sources of contamination. However, DOE believes 
that the SWEIS analysis is adequate based on the existing environmental 
information available from the Environmental Surveillance and Compliance 
Program. See the response to comment 1-40-11, above. 

Comment 1-50-11 

Location of SWEIS Revision(s): volume I, chapter 4, Table 4.3-1 

Response: 

Comment noted. The text has been revised accordingly. 

Comment 1-51-11 

Location of SWEIS Revision(s): volume I, chapter 4, Table 4.3-1 

Response: 

Table 4.3-1 (in chapter 4, of volume I) was revised as indicated by the 
commentor. Pueblo, Sandia, and Mortandad have also been footnoted to say, 
"perennial flow in Pueblo, Sandia and Mortandad Canyons is strictly the 
result of effiuent discharge." It should be noted that the text "Within LANL 
boundaries ...... have continuous flow." does not mention Mortandad Canyon 
because this perennial/ephemeral flow is outside the LANL boundary. 

Comment 1-52-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.1 

Response: 

DOE agrees that LANL's Environmental Surveillance and Compliance 
Program by itself will not ensure that operations do not adversely affect the 
environment. LANL currently is in the process of developing several 
different plans, such as the Stormwater Pollution Plan, Watershed 
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Management Plan, and the recently completed Threatened and Endangered 
Species Habitat Management Plan (LANL 1998a), to help manage LANL 
activities and minimize their effects on the environment. The text has been 
revised to say, "LANL's Environmental Surveillance and Compliance 
Program is one of the ways LANL determines that its operations are not 
adversely affecting the public health or the environment. .. " 

Table 4.3.1.1-1 (in chapter 4 of volume I) provides summary information 
from the stream monitoring stations at LANL for 1995. Regional surface 
water and sediment sampling locations are shown in Figure 4.3.1.1-1. On-site 
and perimeter surface water sampling locations are shown in Figure 4.2.1.1-2. 
Two types of surface water samples are collected, grab and runoff samples. 
Surface grab samples are collected annually from locations where effluent 
discharges or spring flows maintain stream flow and runoff samples. Runoff 
samples have historically been collected as grab samples during or shortly 
after precipitation events. As discussed in the SWEIS, since 1996, runoff 
samples have been collected using gaging stations with automatic samplers. 
Surface water quality is discussed in chapter 4, section 4.3.1.5, and summary 
surface water quality data tables derived from the 1991 to 1996 LANL 
Environmental Surveillance and Compliance Reports are presented in volume 
III, appendix C. Sediments, which occur along most segments of LANL 
canyons as narrow bands of canyon-bottom deposits that can be transported 
by surface water during runoff events or by LANL outfall eftluent flows, are 
discussed in section 4.3.1.4. Sediment analysis can give a good indication of 
what type of contamination, if any, is being transported by surface water from 
both NPDES outfalls and runoff events. Sediment data are also presented in 
volume III, appendix C. A more detailed discussion on the impacts of 
storm water is provided in response to comment 5-60-11, below. 

A complete list of surface water chemistry parameters is identified as analytes 
in Tables C-2 and C-3 in appendix C (in volume III). Surface water samples 
are analyzed for metals, radionuclides, organic chemicals, and parameters 
such as hardness, pH, nitrates, total dissolved solids, and total suspended 
solids. The commentor is also referred to section 4.3.1.5, Surface Water 
Quality, which provides summary information on the surface water quality at 
LANL. Section 4.3.1.5 also references the water quality tables in appendix C. 
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of several facton: I) ecosystem interactions and respoll!C 10 natural and anthropogenic stress 
are much more complex than originally thought; 2) many monitorinc efforts focus on a single 
media and not interactions between them; and 3) much of the monitoring data was collected 
primarily 10 satisfy reculatory requirements (Breckenridce and Olson 199S). For instance, 
water qullity dala for NPDES·permitted discharges was provided for 1994-1996 in the 
SWDEIS, and that only in 1996 were automated water samplinc devices deployed 10 evaluate 
storm events. No stormwater data was presented in lbe SWDEIS. Additionally, the 
monitorinl and compliance program was not desicned 10 provide direct evidence for any 
adverse effects 10 wildlife such u mor1ality, behavioral abnormalities, cancer, cenetic 
mutations, physiolocical malfunctioos, and physical deformations lhat would result in long
term cbanaes in recional biodivmity or ccoloclcal inte¢ty. The lack of water quality 
information can result in substantial uncertainty about the di~eet, indirect, and cumulative 
impact analysis of lhe alternatives. Additionally, a list or reference 10 a list of lhe "surface 
water chemistry• parameters is needed here. 

Scctjcm 4 3 I 2 Sntfat:c Water Onalil)' Standards Puc 4-50 11· 
A Table of the NMWQCC stream standards is needed here. 

Sr&tjoo 4 3 I 2 Sudace Water Qlmlity S!andanls Pace 4-50 12· 
The use of "magnitude grealer than" concemlnc the radiation levels is unclear. Does 
"radiation levels" mean standards? Does "greater than" mean less-restrictive or more 
reslrlctlve? 

J>acc 4-so Footnote· 
'This reads u ingestion of m quarts of water per day. The definition needs 10 be rewritten 10 
ItiJI(M that Implication. 

Sr&tjon 4 3 I l Natjmal Pollutant Di:;cbaqc Eljm!patlon System Re&ulatocy Comp!japa:, 

Paces 4-58 throup 4-62 • 
Mercury is missing from the discussion of NPDES exceedances at outfalls. Allhouch only 
NPDES data for 1994-1996 wu presented in the SWDEIS for evaluation (Appendbl C, Table 
C-1), concentrations of mercury in these effluents appear 10 be above those protective of 
aquatic life (EPA 1993), or wildlife habitat (0.012 ~L&fL; NMWQCC 199S) in Mortandad (0.6 
JJg/L), Pajarito (0.4 JJ&fL), Sandia (1.7 JJg/1..), and Water (0.3 JJg/L) Canyons. Canyons 
identified as having received NPDES-permitted discharges were also elevated in mercury. 

1-52-11 

cont. 

1-53-11 

1-54-11 

11-55-11 

1-56-11 

Comment 1-53-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.2 

Response: 

DOE does not believe a table of the New Mexico Water Quality Control 
Commission (NMWQCC) stream standards is needed. As a matter of policy, 
DOE decided to incorporate by reference all the regulations and standards that 
DOE and LANL must adhere to, rather than duplicate them. However, when 
certain constituents were discussed in the text, then the applicable standard 
was presented for reference. 

DOE agrees that the use of the tenn "radiation levels" is inappropriate and has 
changed it to "radiation standards." The use of the tenn "greater than" means 
less restrictive. The discussion in volume I, chapter 4, section 4.3.1.2 has been 
revised accordingly. 

The text was revised to read: "the DOE-DCG [derived concentration guide] 
for water is the concentration that would deliver a 100-millirem dose to an 
adult who ingests 772 quarts (730 liters) of water in 1 year." 

Comment 1-54-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.3 

Response: 

Figure 4.3.1.3-1 (in chapter 4 of volume I) was revised to identify the Rio 
Grande as a perennial reach. The revision, however, does not include 
perennial reaches identified by the New Mexico Environment Department 
(NMED) in Dale (1998). LANL's review ofNMED data, coupled with site 
knowledge, indicates that these reaches would more accurately be described 
as intennittent. Over a 2-year period, NMED perfonned 13 and 17 "spot" 
discharge measurements in the two stream reaches described in Dale (1998), 
and observed flow on each occasion. While these observations clearly 
indicate that these reaches are not ephemeral (flowing for only brief times in 
response to precipitation), these same measurements do not define a reach as 
perennial. 

Recent LANL observations demonstrate that a portion of one of the subject 
stream reaches is not perennial. During a 2-month period, field personnel 
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from ESH-18 twice observed the Sanitary Wastewater Systems Consolidation 
(SWSC) line spring at zero flow, and the reach between SWSC and Burning 
Grounds Spring in Canon de Valle to be very low. Because flow depths in 
these reaches may be limited to just a few inches, there is real potential for 
other stream segments to occasionally freeze solid. Moreover, the flows at 
some of these springs are partially supported by LANL effluent sources, and 
the magnitude of flow in this area may decline in the future due to operational 
changes at LANL. As the volume of effluents is reduced in the future, the 
associated springflow and streamflow may also decline. 

Indications are that portions of these reaches could be perennial, but with the 
relatively limited data and brief study period they would more accurately be 
described as intermittent. Given the sensitivity of these small streams to 
climatic and LANL effects, conclusions regarding long-term flow 
characteristics generally have little meaning unless at least 5 years of flow 
record are available (DOl 1997). 

Comment 1-55-11 

Location of SWEIS Revision(s): None 

Response: 

None of the outfall violations for the years 1991 through 1996, the period 
under consideration, were due to mercury, as reported in LANL's 
Environmental Surveillance and Compliance Reports. Therefore, no 
discussion on mercury was considered necessary. 

Comment 1-56-11 

Location of SWEIS Revision(s): None 

Response: 

The 1996 Environmental Surveillance Report states that "Mercury 
concentrations in fish occurring in lakes and reservoirs in the State of New 
Mexico have been of significant concern to the public for several years." 
Mercury levels in fish upstream of LANL have been slightly higher than 
mercury concentrations downstream of LANL (LANL 1997). While this has 
posed no risk to humans, the potential impact on aquatic and terrestrial 
wildlife is unknown. The ER Surface Water Team is working with regulators 
on a plan that will address mercury. 

In one recent study that estimated risk to the bald eagle, mercury generated a 
hazard quotient of .00 I 08, indicating no appreciable risk (Gonzales 
et al.l998). This study included a measure of cumulative effects regarding 
contaminants in sediment, but other suggestions have been made to further 
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assess potential impacts to wildlife (i.e., the NMED has provided copies of 
U.S. Geological Survey [USGS] reports to the above-referenced authors that 
have alternate mercury levels in sediment and fish). The additional alternative 
mercury values considered may prevail in the ongoing study entitled 
Accumulation of Organic Contaminants in Trout of the Rio Grande Down
flow from the Los Alamos National Laboratory and authored by Gonzales and 
Fresquez FY 98/99. The commentor is encouraged to continue participating 
in the ER Ecological Risk Assessment cooperative that will provide another 
level of examination of this issue. 
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Symptoms of acute methyl mercury poisoning in birds include reduced food intake leading to 
weight Joss, progressive weakness in wings and legs, difficulty flying, wallring, and standing, 
and an inability to coordinate muscle movements (Scheuhammer 1987). In addition to well
identified acute effects of mercury at high concenttations, there are also significant adverse 
effects at lower tissue-mercury concentrations representing chronic mercury exposures. The 
DOl Is COIICmled about the discharge of mercury to these canyons and any direct, indirect, or 
cumulative impacts to fiSh and wildlife in these canyons and in the Rio Grande. Please 
evaluate the potential impacts of mercury 10 downstream natural resources including the health 
of amphibians, reptiles, migratory birds, mammals and fish from any expected exceedances of 
NPDES limits under each alternative. 

In a new approach 10 the problem of mercury contamination, scientists at the DOE Pacific 
Northwest National Laboratory have been working oo an absorbing technology that may 
provide the ability to remove and concentrate mercury from a liquid waste stream. The team 
developed a method of coating mesoporous silica with monolayers of a compound that bonds 
with heavy metals which can then be removed with an acid wash (Holton 1998). 

St&ticm 4 3 I 3 NatiQMI pp!!ptant Dj'¢batlc FJjmjnatjon System permitted Outfal!s 
Stprmwatcr Effluents Pau 4-62• 
The DOl is of the understanding that all the solid waste management units are eligible for the 
Multi&ctor General Permit. We are uncertain how many of the 2,120 potential release sites 
at the LANL would also be considered solid waste management units. According to the U.S. 
Environmental Protection Agency Regioo 6 (62 Fed. Reg. 37447-37475, July 11, 1997): 

Any discernible waste management unit from which hazardous constituents may 
migrate, irrespective of whether the unit was intended for management of solid 
or hazardous wastes. The types of units considered SWMUs are landfills, 
surface impoundments, waste piles, land treatment units, incinerators, injection 
wells, tanks, container storage areas, waste water treatment system, and transfer 
stations. In addition, areas associated with production processes at facilities that 
have become cootaminated as a resull of routine, systematic, and deliberate 
releases of wastes (which may include abandoned or discarded product), or 
hazardous constituents from wastes, are considered SWMUs. 

Solid waste management units usually meet the defmition of industrial activity in 40 CFR 
122.26(b)(14)(iv-v), thereby requiring an NPDES storm water permit. Please describe if the 
LANL will develop stormwater pollution and monitoring plans for each potential release site. 

1-56-11 

cont. 

1-57-11 

Please describe the expected frequency of inspection and the structural, vegetative, or 11-58-11 
stabilization measures that will be developed to prevent contaminated stormwater from entering 
and affecting natural resources in the canyons. Please discuss d1e compliance schedule as an 11-59-11 
oogoing operation under each alternative, if applicable. 

Comment 1-57-11 

Location of SWEIS Revision(s): None 

Response: 

LANL is preparing storm water pollution prevention plans (SWPPPs) to cover 
SWMUs exposed to rainfall listed in LANL's permit under the Hazardous and 
Solid Waste Amendments of 1984 (HSWA). The Watershed Management Plan 
is being developed to cover monitoring of these units. EPA's guidance for 
developing SWPPPs includes best management practices (BMPs) as the main 
element of controlling stormwater from industrial sites. BMPs to be used by 
DOE include a variety of types, from good housekeeping to structural controls 
such as silt fences and culvert diversions. DOE estimates that approximately 
50 percent of the PRSs will become SWMUs. 

Comment 1-58-11 

Location of SWEIS Revision(s): None 

Response: 

Annual inspections of stabilization structures and other BMPs are required for 
SWPPPs covering SWMUs and other areas such as TA-54 that meet the 
definition oflndustrial Activity under the NPDES regulations for stormwater. 
As indicated in the response to comment 1-57-11, above, BMPs ofvarious 
types, structural as well as administrative, will be used to control runoff as part 
of the development and implementation of SWPPPs. 

Comment 1-59-11 

Location of SWEIS Revision(s): None 

Response: 

EPA has given LANL extended coverage for storm water discharges under the 
Baseline General Permit for Industrial Activities until proposed modifications 
to the Multi-sector General Permit are completed. SWPPPs for SWMUs on 
the HSWA permit, which meet the requirements in 40 Code of Federal 
Regulations (CFR) 122.26(b)(14), are being completed. Monitoring of all 
units required under both the Baseline General Permit and the Multi-Sector 
General Permit are being addressed by LANL's Watershed Monitoring Plan. 
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The compliance schedule for implementation of SWPPPs under the Multi
Sector General Permit will require quarterly monitoring and annual 
inspections. This program will proceed under all of the alternatives 
considered in the SWEIS. § 
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Sr#ioo 4 3 I 3 Nadpnal Pollutant pjscharrc Eljmlnatjoo System Pcrmitttd OutfaJJs Sedjment 
Qual!~ Pa&o 4-64• 
Orpnlc contaminants ue moniiOml u part of the survelllanoe and compliance program. 
However, lhc SWDEIS does not present the data for oraanic contaminants in sediments, nor 
do lillY of lhc alternatives evaluate dln:ct, indirect, or cumulative impacts of those chemicals in 

11 60 1 
O 

sediments, IIOils, and biota. As an indication of contamiaaniJ likely to either be associated - -
with lhc potential release sites or runoff into stream sediments, we reviewed Appendix C, 
Table C-8 - Soil Deteclion Statistics by Watershed and by Analyte (ER Risk: Database [LANL 
1998)--0rganica). Many of these chemicals (PCBs, DDT, Dioxins, solvents, semi-volatile 
chemicals, etc.) can bioaocumulate in aquatic systems and wildlife and can cause adverse 
effects. There is also an increasing teeognition that conventional best management practices 
(BMPI) such as structural, vegetative, or stabjJiz:ation measures (including retention fences, 
hay bales, detention basins, filters, etc.) are not real BMPs for controlling water quality use 
Impairments In water bodies receiving chemicals that bioaccumulate or that are dissolved in 
stormwater runoff (Lee and Jones-Lee 1994). Without a commitment to stormwater pollution 
plans at all potential release sites and monitoring at the LANL, cumulative adverse effects to 
fish and wildlife resoun:es could incrase. 

The DOl recommends an alternative for monitoring and BMP development under the approach 
of •Bvaiuation Monitoring• (lee and Jones-lee 1994). Evaluation monitoring assesses lhc 
impact of site-specific or watershed-specific stresson from a water quality use impairment 
perspective. Conventional monltorina of a suite of chemicals by sampling and analysis tries, 
with little or no success, to exlrapOlate effects to the receiving water. Evaluation monitoring is 
a watershed-based comprehensive water quality cvaluatlon (already required under multi-sector 11-61-11 
general stormwater permits) and a management program in which the stakeholders that are 
concemecl about water quality (the DOE, LANL, NMED, trustees, and tribes downstream) 
work toaelher to define lhc water quality use impairments that are occurring in a watershed 
and theU cause. They then work to develop control procrams to limit the amounts of 
constituents responsible for use impairment. In order to relate bioloJical and ecolo&ical effects 
to storm water runoff quality, we also recommend the measurement of toxicity in the runoff 
using EPA standard ambient water toxicity tests. When significant toxicity is encountered, 
studies are conducted to determine its maguitude and duratlon. If necessary, toxicity 
investigation evaluations have been indicated as successful identifiers of the constituents 
responsible for the toxicity. Rather than assuming that conventional storm water runoff 
controls 1111d BMPs are effective (for the continued operations) in controlling water quality use 
impairments in the receivine waters for stormwater runoff, site specific BMPs are developed to 
control real water quality use impairments to the maximum extent possible. Typically, these 
BMPs focus on source controls that manage and quantify the input of the chemicals of 
concern. In order to manace bioaccumulative chemicals, the focus is on determining whether 
excessive concentrations of these chemicals are found in the receivinc water biota. Where 
significant receivine water use impairment occun, the water body stalceholders work together 
to define, through forensic analyses (such as hydrologic fmgerprinting), the sources of 
stresson responsible for the impairment to the maximum extent possible. The DOl also 

Comment 1-60-10 

Location of SWEIS Revision(s): volume I, section 4.3.1.4 

Response: 

In SWEIS volume I, chapter 4, section 4.3.1.4 has been revised to include 
information on organic contaminants in sediments. See also the responses to 
comments 5-19-13 and 5-20-13, below. DOE also recognizes that 
conventional BMPs are not always the most effective practice for use in 
impairments in water bodies receiving chemicals that bioaccumulate or that 
are dissolved in storm water runoff. Currently, LANL is preparing SWPPs to 
cover SWMUs exposed to rainfall listed in LANL's HSWA permit. A 
Watershed Management Plan is being developed to cover the monitoring of 
these units and will cover a range ofBMPs options, from temporary BMPs to 
site cleanup. This Watershed Management Plan will evaluate the 
effectiveness of the BMPs. Samples will be taken quarterly, and monitoring 
will indicate the need for additional BMPs as well as the effectiveness of 
existing BMPs. See also the responses to comments 10-32-11 (below) and 
1-57-11 (above). 

Comment 1-61-11 

Location of SWEIS Revision(s): None 

Response: 

Comment acknowledged. However, the decision to implement such a 
monitoring program at LANL is beyond the scope of this SWEIS. ~ 
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believes that an approach to stormwater pollution control such as this furthen the purposes of 11-61-11 
the Clean Water Action Plan (Browner and Glickman 1998). cont. 

Sccdon 4 3 1 4 Sed!men!J, Sediment Oualil)!, Page 4-62· 
Are there any plans to ewnlne the poc:hcmlstry and hydrologic characteristics of subsurface 
sedilllellll obtained from the drilling of new wells (section 4.3.2)? In addition to the basic 
geochemistry needed for subsurface sediment composition, the core sediments would also be 
valuable In determining aquifer parameters. It would be useful to analyt.e the subsurface 11-62-11 
sediments for the same entities as the surface sediments, both for comparative and 
"backpound" purposes. Also, an understanding of subsurface-sediment physical properties 
would help determine the groundwater flow regimes in the area. 

Section 4 3 I 4 Sediments Scdhnent Qn•UI)!, P.ccs 4-64 to 4-65 jnc!wline pjgnn; 4 3 I 4-2 -
Plntpnjum Cqnc;alrptjoos and I .!Jcc!y SO!JfCCS' 
In addition to the physical factors that affect the distribution of plutonium-conlaminated 
sediment, the SWDBIS could include a discussion of the chemical (pH, clay, calcium 11-63-13 
carbonate, manganese, iron, and organic content) and biological (tree roots) facton discussed 
by Oraf (1994) because these can also aCCect the distribution of ladionuclides. Oraf (1994; 
page 133) also reported that the maximum plutonium 239 and 240 concentration in sediments 
in 1988 of 3S.S pCi/g was found in Mortandad Canyon. Additionally, although the isotope 
ratio wu not mentioned, Om (1994; page 170) reported the highest plutooium concentrationsl1-64-11 
of 0.017 pCilg in sediment off-site were In the vicinity of Buckman, New Mexico, in a slough 
near the Santa Fe weU fiCld. The discussion and figure should be updated to include this 
information if it is current and correct. The upper limit baclcground concentrations of 
plutonium 239 and 240 in stream sediments have been reported differently by 11everal I 
researchers: Purtymun et al. (1987) reported 0.023 pCi/g, Graf (1994) reported 0.0063 pCi/g 
and the SWDBIS reported 0.003 pCilg. The DOl recommends that an independent and 1-65-11 
c:reclible entity be tasted with determining the baseline range of concentrations for 
radionuclides in canyon stream and R.io Grande sediment to resolve these differina results. 

S!ldjon 4 3 I S Surfl!CC Water QualitY Pa1c 4-67, !4: 
Missing from the discussion of surface water quality impairment for on· and off-LANL sires 
are the parameters of meteury and gross alpha. Gross alpha was reported in the SWDBIS 
(Appendix C) above the New Mexico Water Quality Standard for Livestock Watering 
(NMWQCC 199S) In Ancho, Los Alamos, Mortandad, and Sandia Canyons, at perimeter 
locations, and to a lesser extent at regional locations. Mercury was also reported in the 
SWDBIS (Appendix C) above the New Mexico Water Quality Standard for Wildlife Habitat 11-66-11 
(NMWQCC 1995) in Cailada del Buey, Los Alamos, Mortandad, Pajarito, Sandia and Water 
Canyons, as well as at perimeter locations and to a lesser extent at regional locations. If these 
parameters were not considered, then the discussion of surface water quality impacts and 
statistics for exceedances (Figure 7.S.I.l-1 on page 7-14) should be revised to include 
information on mercury and gross alpha and evaluate any differences by each alternative for 
these parameters on a cumulative basis. Additionally, although the SWDBIS reported that 11-67-11 

Comment 1-62-11 

Location of SWEIS Revision(s): None 

Response: 

DOE will collect and analyze core samples and drill cuttings from new wells, 
as part of the implementation of the Hydrogeologic Workplan, for both 
physical and chemical parameters, in order to characterize the hydrogeologic 
setting beneath LANL (e.g., physical and chemical properties of geologic 
units, hydraulic properties, recharge pathways, and groundwater flow 
directions). A general list of parameters includes hydraulic properties (in situ 
water content, porosity, bulk density, saturated hydraulic conductivity, water 
retention characteristics), composition (petrography, x-ray diffraction, x-ray 
fluorescence), and constituents (radiochemistry, metals, inorganics, volatile 
organic compounds [V OCs ]). 

Comment 1-63-13 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that chemical and biological factors do affect distribution of 
radionuclides in sediments. However, the major mechanism for radionuclide 
transport in sediments is from the physical movement of the sediments on 
which the radionuclides have become attached by adsorption or ion exchange. 
Because the movement of the sediments themselves is primarily a result of 
physical influences, these are the factors discussed in the SWEIS. The purpose 
of the sediment discussion is to identify the fact that sediments are monitored 
to determine environmental effects of LANL operations and activities on the 
local and surrounding environment. 

Comment 1-64-11 

Location of SWEIS Revision(s): None 

Response: 

The concentrations of plutonium reported in Figure 4.3.1.4-2 (in chapter 4 of 
volume I) is from the reference Plutonium Concentrations and Likely Sources 
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(Gallagher 1997), which is more current and accurate than the 1994 Graf 
report, Plutonium and the Rio Grande: Environmental Change and the 
Contamination in the Nuclear Age (Graf 1994). The figure presents the results 
of the 1997 sampling. 

Comment 1-65-11 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe that an independent entity is needed to determine 
regional values. 

The SWEIS reported value of 0.003 picocuries per gram for a regional level 
is the lowest number from these three studies and, thus, is the more 
conservative value. It is worth noting that the work performed by Graf 
(Graf 1994) was an independent study. 

Comment 1-66-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes it has considered the issue of surface water quality adequately. 
The discharge of liquids into the environment by LANL is governed by the 
CWA and administered via site-wide NPDES permits issued and enforced by 
EPA Region 6, and through the DOE Order 5400.5, Radiation Protection of 
the Public and the Environment. 

Radioactive liquid effluent discharges are regulated by DOE Order 5400.5; it 
specifies derived concentration guides (DCGs) for liquid radioactive 
effluents, which provide a reference for determining dose to various exposure 
pathways. For liquid radioactive effluents, the "as low as reasonable 
achievable" (ALARA) and the "best available technology" (BAT) processes 
are adopted to determine the appropriate level of treatment. If discharges are 
below the DCG reference values at the point of discharge to a surface 
waterway, generally no further treatment is required. 

The NPDES permit controls the discharges of other effluents to the 
environment. Table 4.3.1.3-2 (in volume I, chapter 4) provides information 
on the industrial NPDES outfalls by number-type and NPDES permit limits. 

LANL uses the limits specified in DOE Order 5400.5 and the NPDES permits 
to determine and report exceedances. Thus, the benchmarks of the New 
Mexico Water Quality Standard for Livestock Watering and the New Mexico 
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Water Quality Standard for Wildlife Habitat are not used for determining and 
reporting exceedance in liquid discharge. 

The goal of the CWA is to restore and maintain the chemical, physical and 
biological integrity of the nation's waters. As indicated above, LANL 
endeavors to comply with the CWA by maintaining compliance with NPDES 
permits and with DOE Order 5400.5, and by self-reporting any exceedances 
to the specified limits. 

For more information on the NPDES permit, the associated exceedances, and 
surface water quality, see sections 4.3.1.3 and 4.3.1.5, in chapter 4 of 
volume I. 

Comment 1-67-11 

Location of SWEIS Revision(s): None 

Response: 

The LANL NPDES discharge limit for selenium is 0.05 milligrams per liter 
(50 micrograms per liter), as stated in Table 4.3.1.3-2 (in chapter 4 of 
volume 1). Therefore, some exceedances for the lower New Mexico Water 
Quality Standard for Wildlife Habitat (NMWQCC 1995) of 0. 002 milligrams 
per liter (2 micrograms per liter) could occasionally occur. The 1996 
Environmental Surveillance and Compliance Report (LANL 1997) states that 
measurable selenium concentrations were reported for surface waters. 
However, selenium has not been detected in surface waters on the Pajarito 
Plateau. In 1996 selenium values exceeded the New Mexico Wildlife Habitat 
Stream Standard at numerous locations around LANL. The highest selenium 
value (0.018 milligrams per liter) was reported at Pueblo 3 below the Bayo 
Wastewater Treatment Plant discharge. The SWEIS is consistent with 
information reported in the 1996 Environmental Surveillance and Compliance 
Report (LANL 1997). 
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selenium frequently exceeded the New Mexico Water Quality Standard for Wildlife Habitat, 
only five incidences out of I 09 analyses ~eported ( < S") we~e g~eater than the standard of 2 
jlg/L. Other researchers (Blake et al. 1995, Dale 1998, and unpublished data of the FWS) do 
not indicate a ~egionally elevated background condition for selenium. The discharge limit for 
selenium iA NPDES-permltted outfalls Is actually much higher, S lliiL. Also, please discuss 
any adverse impacts expected to aquatic invertebrate communities and other wildlife exposed 
to blah explosives in the surface waters of Water, Beta, and Frijoles Canyons. 

Scwion 4 3 2 Grpund-Water R!l.1Q!Irocs !>age 4-68· 
The SWDEIS states that "the nature and extent of ground-water bodies in this region have Dol 
been fully chanlcterizcd. • The iAteracting elements and components of the ground-water 
system, i.e., effluent discharges, J:eChar&e, and springs in the LANL a~ea can only be 

1-67-11 
cont. 

11-68-11 

addressed using a site-specific ground-water flow model for ares. Because of the extent and 1 1-69-11 
natuJ:e of the DOEILANL ground-water supply system and potential contamination, docs the 
proposed hydrogeologic work plan (see LANL, 1996c) include such a model to better 
understand the ground-water system and local hydrologic budgets? 

Sectjon 4 3 2 Orpundwaw Resources, Pa&e 4-7Q, !S 
Springs are an important resource to unique species of wildlife and in times of drought provide 
~efugia for many aquatic and ICI!Ii-aquatic species. A unique species of clam has been 
identified in the Water Canyon watenbed indicating a communication with other stJ:eams in the I 1-7 0-11 
past. Please cite or describe tbe geologic and hydrological evidence that supports tbe 
determiAalion tbat springs in Pajarito and Water Canyons are associated with LANL NPDES-
permitted discharges. 

Sectjoo 4 3 2 3 Tnnsport of Radioni!Ciidcs and Chemicals Pa&c 4-78 !3 : 
Ale thm other types of wells in addition to monitoring wells under consideration? For 
example, a mix of pumping wells (for drawdown tests), monitoring wells (for water quality I 1-71-11 
studies), and piezomelerS (for head measurements) 8!e needed to accomplish some of tbe tasks 
stated in the text. 

Sectjoo 4 4 3 Badjni<Jiica! Ajr Oualicy Pace 4-90 !2· 
What is the source of the radon gas data? Is radon currently being monitored? Was radon 222 
the only isotope measured or were other radon isotopes also measw:ed'l A description of the 
radon monitoring sites, procedum, mrem conversion assumptions, and a table of the data aJ:e I 1-72-19 
needed in this Section. A natural back&round of 200 mrem per year should be more 
prominently discussed and ~elated to any additional radiation from tbe LANL. 

Sr&Jjoo4 S J I Dacqronnd on Cootamjoarion at LAN!., Surface Water Pa&e 4-124· 
We do no1 believe, for tbe J:eaSOns listed above, that the effects on water resources receiving 
effluents from outfalls and stormwater events were sufficiently analyzed to support the I 1-73-11 
conclusions in this section. In particular, only 2 years of data from NPDES-permitted 
dlsc:hargesftvm point sources wm ~eviewed for this SWDEYS and conclusions were based on 

Comment 1-68-11 

Location of SWEIS Revision(s): None 

Response: 

Discussions concerning the direct, indirect, and cumulative impacts from 
contaminants can be found in the response to comments l-30-17, 1-33-17, 
and1-31-17, above. 

Comment 1-69-11 

Location of SWEIS Revision(s): None 

Response: 

Such a model is being developed as part of the Hydrogeologic Workplan. 

Comment 1-70-11 

Location of SWEIS Revision(s): None 

Response: 

The presence of high explosives compounds in the springs led to the 
hypothesis that there was a connection between the springs and outfalls. A 
recent tracer test confirmed this connection for one spring. The tracer was 
distributed at the 260 outfall, and monitoring was conducted at SWSC and 
Burning Ground Springs. Breakthrough was observed at the SWSC Spring 
after 4 to 5 months. Also, see the response to comment 1-29-17, above. 

Comment 1-71-11 

Location of SWEIS Revision(s): None 

Response: 

The objective of the Hydrogeologic Workplan is to carry out hydrogeologic 
characterization of the LANL area. Part of the characterization includes 
evaluation of geology and hydrologic properties of the subsurface, as well as 
the possible extent of contamination. Based on the information found by 
characterization regarding contamination and hydrologic pathways, the need 
for future monitoring will be evaluated. Some of the characterization wells 
might be used as monitoring wells. 

g 
~ 
~ 
~ ... 
~ g 
~ 
II:> 
~ 
c;-
~ 
~ 
II:> 

~ 
0 

~ 
II:> 

"" 



w 
1. 
N 

Comment 1-72-19 

Location of SWEIS Revision(s): None 

Response: 

The source of the radon, as stated in volume I, chapter 4, section 4.4.3, is 
"primarily from natural sources such as radium and its daughters, including 
radon." Radium is not used at LANL, but small amounts of radon can be 
emitted from the decay of thorium and uranium isotopes that are used at 
LANL. However, in comparison to naturally occurring radon, the 
contribution from LANL sources is insignificant. 

LANL operates a network of more than 50 environmental air stations (called 
AIRNET) to sample radionuclides in ambient air (this includes background 
contributions as well as contributions from operations at LANL). Each 
sampler is equipped with a filter to collect a particulate matter sample for 
gross alpha/beta measurements (radon is part of this measurement irrespective 
of the isotope of radon) and a silica gel cartridge to collect moisture for tritium 
determination. A full description of this system can be found in the 
publication: Environmental Surveillance and Compliance at Los Alamos 
during 1996 (LANL 1997). 

A discussion of background radiation in the environment around LANL is 
presented in section 4. 6.1.1. The 200 millirem per year exposure from radon 
and other background sources is discussed in this section. 

Comment 1-73-11 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that appendix C, Table C-1 (in volume III), represents only 2 
years of data. However, the impact analysis, as discussed in chapter 5 (in 
volume I), was primarily based on LANL environmental surveillance 
monitoring information, especially in the canyons that had increased NPDES 
outfall discharges (i.e., Los Alamos and Sandia for the No Action 
Alternative). A qualitative analysis was done for these canyons that included 
an evaluation of the types of contamination that could originate from these 
outfalls and the potential for contamination in surface water, groundwater, and 
sediments to be transported off the site. The environmental surveillance 
information evaluated was primarily from the years 1991 to 1996. However, 
activities prior to 1990, such as the operation of an industria11iquid waste 
treatment plant at TA-21 that discharged effiuent into DP Canyon (a tributary 
to Los Alamos Canyon) from 1952 to 1986, were also considered. 
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a 1996 summary; stonnwater effluent quality and the cumulative Impacts of organic chemicals 
to stream sediments across the LANL w= not suflicienlly evaluated. Mercury and uranium 11 73 11 
w= released from a waste site in Los Alamos Canyon (NMED 1996). The AlP Group also - -
noted that there was a Jaclc of adequate studies or data regarding radioactive and Jwardous COnt. 
chemicals leaving the LANL during snowmelt and storm watet runoff events (NMED 1996). 

Sectlm s 2 3 I Surface Water Im,pacta, Paec S-40: 
The cumulative impact of the increases in the quantity of water discharged to Los Alamos and 
Sandia Canyons was not evaluated for the physical and biological quality of these stream 
corridors. The following assessment was largely lalcen from USDA 1998. Either individually 
or in combination, disturbances place stresses on the stream corridor that have the potential to 
alter its structure and impair its ability to perform key ecological functions. A disturbance 
occurring within or adjacent to a corridor typically produces a causal chain of effects, which 
may permanently alter one or more characteristics of a stable sySiem. Cumulative changes in 
land or stream corridor use Induce changes in geomorphology and hydrology that cause 
chan,es In stream hydraulics, can induce changes in function, such as sediment transport and 
storage, and can result in changes to wildlife populations, such as composition and 
distribution, as well as cause eutrophication and lower water tables. Physical disturbance 
effects occur at any scale from landscape and stream oorridor to stream and reach where they 
can cause Impacts locally or at locations far removed from the site of origin. 

Activities such as road building and maintenance as well as urban encroachment can have 
dramatic effects on the geomotphology and hydrology of a watershed and the stream corridor 
morpholoay within it. By altering the structure of upslope plant communities and soils, these 
and other activities can affect the infiltration and movement of water, thereby altering the 
!imina and macnitude of runoff events. The modification of stream hydraulics, for example, 11-7 4-11 
by adding 27.7 million gallons per year (MGY) proposed by the SWDEIS, may directly affect 
the syS!em, causing an increase in the intensity of disturbances caused by floods. Additional 
discharges of 28 MGY may not seem to have a significant impact given natural flooda, but the 
proposed action does not occur in isolalion; these canyons are also being urbanized. In some 
regions of the country, annoring as little as 10 percent of a watershed with impervious cover 
has been linked to stream degradation (Schueler 1995). The peale discharge associated with the 
banlcfull flow (i.e., the l.S- to 2-year .return storm) increases sharply in magnitude in 
developed watersheds. In addition, channels experience more banlc-full flood events each year 
and are exposed to critical erosive velocities for longer intervals (Hollis 1975, MacRae 1996, 
Booth eta!. 1997). Since impervious cover prevents rainfall from inflltrating imo the soil, less 
flow is available to recharge ground water. Consequently, during droughts, base flows would 
likl:ly be reduced in these canyons as has been found for urban streams (Simmons and 
Reynolds 1982). 

The hydrological ~egime that had defined the geometry of the pre·development and pre
discharge stream channel irreversibly changes toward higher flow rates on a more frequent 
basis. The higher flow events of urban streams are capable of performing more 

LANL's Environmental Surveillance and Compliance Program, as described 
in volume I, chapter 4, section 4.3, has several off-site regional surface and 
sediment sampling locations (Figure 4. 3.1.1-1 ), as well as several on-site and 
perimeter surface and sediment sampling locations (Figures 4.3.1.1-2 and 
4.3.1.4-1). Information as reported in LANL's Environmental Surveillance 
and Compliance Reports from these locations was used in assessing impacts 
to water resources. Off-site contamination resulting from snowmelt or storm 
water runoff flow in the LANL region would ultimately reach the canyon 
bottoms as surface water flow or as sediments. 

Comment 1-74-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes it has appropriately presented the effects that increases in water 
discharges resulting from Expanded Operations would have on physical and 
biological features of watersheds and their stream corridors. However, any 
assessment of the cumulative impacts of development resulting from private 
actions that may result from the proposed land transfers would be premature. 
At this time, this information is incomplete or unavailable. However, the CT 
EIS that is currently being prepared will address the cumulative impacts of 
private actions resulting from land transfers together with the impacts of 
continuing to operate LANL. 
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•effective worlt"ln moving sediment than they had done before (Wolman 1964). The 
customary response of affected streams is to Increase their CIOSJ-aectional area to accommodale 
the hi&her flowt. This is done by ltl'ellmbed down cuttln& or streambanks widening, or a 
combination of both. The DOl has already observed this phenomenon in Sandia Canyon. 
Stream channel~ often enJarae their cross-sectional areas by a factor of 2 to S, depending on 
the ~~epee of impervious cover in the upland watershed and the age of development (Arnold et 
al. 1982, Oresory et al. 1992, and MacRae 1996). Stream channels react 10 urbanization not 
only by adjusting their widths and deptbJ, but also by changing their gradients and meanders 
(Riley, 1998). 

The wetted perimeter of a stream is the proportion of the total cross-sectional area of the 
channel that Is covered by flowing water during dry-weather periods. It is an important 
indicator of habilll deeradation in developed watersheds and streams. Oiven that developed 
watersheds with their resultant streams becoming a larger channel cross section at the same 
lime that their basellow rates decline, it necessarily follows that the wetted perimeter will 
become smalloc. Thus, for many urban streams, this results in a very shallow low-flow 
channel that wanders across a very wide streambed, often changing its lateral position in 
response to storms. 

The prodigious rate of channel erosion in Ulban streams, coupled with sediment erosion from 
active consttuclion sites, Increases sediment dlsch8QIC to urbanized watershed and streams. 
Raearchen have documented that channel erosion constitutes u much at 7S pen:eot the total ~1-7 4-11 
sediment budget ofurban streams (Crawford and Lenat 1989, Trimble 1997). Urban streams 
also tend to have a hi&her sediment dischup than nonurban streams, at least durillg the initial cont. 
period of active channel enlusement. Durina this period, depending on the location of the 
dlschqe in relation to potential release sites, contaminated soils and sediments near the 
stream will be washed downstream 10 the Rio Grande. The water quality of such streams 
during storm fNellts would likely be conslstentiy poor. Storm ~rater runoff would lilcely 
contain increased loads and concentrations of sediment, carbon, nutrients, trace metals, 
hydrocarbons, chlorides, and bacteria (Schueler 1987). On the P~ariiO Plateau, canyon 
drainages from the LANL may also conlaln radionuclides. Although considerable debate 
exists as to whether storm water pollutant concentrations are actually toxic to aquatic 
organisms, reseuchen agree that pollutants deposited In streambeds exert undeairable impacts 
on stream communllies (USDA 1998). 

It Is lilcely that the canyon streams that are most urbanized and have additional discharges 
added to them will eventually be scored as having poor stream habitat quality, regardless of the 
specific metric or method employed. Habitat degradation is often exemplified by loss of pool 
and riffle structure, embedding of streambed sediments, shallow depths of flow, eroding and 
unstable banks, frequent streambed turnover, and loss of riparian vegetation. Even when 
riparian buffer strips are reserved, encroachment often reduces their effective width and native 
species are supplanted by exotic, weedy, or nulsanoe plants. Poor riparian cover can increase 
mean summer stream temperahtres and since temperature plays an important role in the rate 
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and timina of biotic and abiotic reactions in a stream, such incmues can have adverse impacll.,1-7 4-11 
Some of these conditions may already be beginning 10 manifest themselves in upper portion of cont. 
Sandia Canyon. 

The cumulative physical impacts 10 the watenheds and their stream corridors, including Los I 
Alamos and Sandia Canyons, should be evaluated including past, present, and foreseeable 1-7 5-11 
future (e.g., land transfer-induced development and other planned development) actions. 
These actionJ, considered cumulatively, would significantly modify the waters of Los Alamos 
and Sandia Canyons. Under the Fish and Wildlife Coordination Act (FWCA; 16 U.S.C. 

11 76 §§661-666c) all federal agencies and federal permittees must consult with the FWS and the - -27 
head of the New Mexico Department of Oame and Fish before such action 10 prevent the loss 
or damage to wlldlife resources. The puxpose of the FWCA Is to provide that wildlife 
conservation shall receive equal consideration and be coordinated with other features of water-
resource development proarams through effectual and harmonious planning, development, 
maintenance and coordination of wildlife conservation and rehabilitation. This process is not 
intended 10 be separate from NEPA and should be enacted before the Final Statement, or a 
supplemental ElS should be prepared upon its completion and In conjunction with the 
completion of the land transfer EIS. The FWCA should also be added to the SWDEIS section 
7.2. Federal agencies sball, 10 the fullest extent posSible, interpret and administer the policies, 
regulations and public laws and usc all practicable means to restore and enhance the quality of 
the human environment and avoid or minimize any possible adverse effects of their actions 
upon the quality of the human environment. 

GF.OWGICAL PROCESSES 

Section 4 2 2 t Yo!canjsm, PBiC 4-28, f2· 
Because the existence of a magma source implies the potential for future eruptions, recent 
information should be Included on the existence of a low velocity zone beneath the Valles 
Caldera, which is probably a lens-shaped body of partially molten magma at a depth of 10-13 
km (Roberts, Aki, and Fehler 1991, 1Glt vot. 96 no. B13, pp. 21,583-21,596). Information 

11 77 on the thermal activity or high heat flow within the caldera, supporting a heat source at depth, - -13 
should also be included. Recent identification of post ·50 to -60 lea volcanism in the region 
also bears significantly on reinterpretation of the volcanic hazard. Additional instrumentation 
10 monitor the Valles Caldera region is eritical. 

The statement, "However it is also possible that seismic signals are partially absorbed deep in 
the subsurface due to elevated temperature and high heat flow, • is not rigorously correct. 
Which waves are being defined as "seismic signals?" Elevated temperatures in the upper crust 11-7 8-13 
do not result in seismic signals being "absorbed. • In areas of elevated crustal temperatures 
and high heat flow, the brittle crust is relatively thin. Because the strain needed 10 produce the 
energy for slip on faults correlates to the thickness of the brittle crust, faulting in the thinner 
brittle crust is somewhat reduced. 

Comment 1-75-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 1-74-11, above. 

Comment 1-76-27 

Location of SWEIS Revision(s): None 

Response: 

The analysis of the specific environmental impacts for the continued 
operation of LANL in Los Alamos and Sandia Canyons is contained within 
the SWEIS. The CT EIS, which will be completed after the SWEIS, will 
analyze the environmental impacts of the potential post-conveyance and 
transfer land development. It will present the combined projected impacts of 
both the SWEIS and the land transfer proposal on Los Alamos and Sandia 
Canyons, as well as other areas of potential impact. DOE will consult with 
the appropriate federal, state, and local agencies before initiating any such 
actions. 

The DOE appreciates the assistance of the FWS on issues relating to 
threatened, endangered, and other sensitive species, as well as concerns 
related to the general health and management of biological resources and 
systems. The Fish and Wildlife Coordination Act specifically identifies 
"water-resource development projects" in its declaration of purpose 
(Section 661) and consultations between agencies (Section 662). DOE 
interprets this wording to exclude municipal and industrial discharges. 
Municipal and industrial discharges and their impacts are governed by other 
legislation. Also, see the response to comment 1-74-11, above. 

Comment 1-77-13 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the current discussion of volcanism in the SWEIS is 
adequate. It discusses the volcanic history, and indicates that a heat source 
still exists. It further explains that a large eruption would be preceded by 
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regional uplift and doming and that a smaller El Cajete-type eruption may 
only be detectable by the existing LANL seismographic network within 
weeks or days of the eruption. The discussion further states that there are plans 
to install additional seismograph stations in the vicinity of the Valles Caldera. 

Comment 1-78-13 

Location ofSWEIS Revision(s): None 

Response: 

The discussion in volume I, chapter 4, section 4.2.2.1 is intended to be a 
layman's overview of the uncertainty in being able to predict volcanism in the 
LANL region area, as a result of seismic activity associated with magma 
movement. The point raised by Wolff and Gardner (1995), corroborated by 
the general lack of seismic precursors until less than 24 hours before the 
eruption at Rabaul volcano, is that the thermal state of the crust can mask or 
inhibit the seismic signals that would indicate injection of magma and 
possibly impending eruption. 
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1be statements, "Estimates of the most rec:a~t movements along the faults are based on trench 
studies when: the faults are not buried. Therefore, it is ponible that the most rec:a~t 
movements along the faults are younger than those presented in Table 4.2.2.2-1, • need further 1 1-79-13 
clarification. 1be •recent movements• only appHes to earthquakes large enough to leave a 
clear seologlcal record at the surface. In the Western U.S., the threshold for such quakes is 
quite high (about M•6-6.S), based on historical data. Therefore, a great number of "recent 
movements' could be missing from the Table. 

.St&'ioo 4 2 2 2 Scjsmjc Actjvi~, Paec 4-30 11· 
'Geological mapping and fault trenching studies' are nearly concluded and some useful 
information was presented at the 1998 Seismological Society of America National Meeting in I 1 80 13 Boulder, Colotado (McAlpin 1998). 1be phrase •may need to be addressed' in the statement, - -
'Loc:atlon of active faults also may need to be addressed as part of facility siting decisions, • 
should be cbqed to •must be addressed. • 

Sectloo 4 2 2 2 Scismje Ac:rivi~ Pap 4-30 12· 
The statement, • A historical catalo& has been compiled of earthquakes of estimated Richter 
magnitude greater than zero that have ooc:urred in the LANL area from 1873-1991 (Wong et 
al., 1995), • is misleading. Historical records could not possibly detect earthquakes in the 
M •0 range; this is only possible using sensitive modem seismographs In areas that have 
limited cultural noise. 1be current seismic netwOrk at LANL may be able to delect M=O 
range events, but the magnitude detection tbreshold in the past in northern New Mexico was 
probably in the M .. 3-4 range at best. 

S!!C!Ioo 4 2 2 2 Sejsmje Activity Pap 4-30 13· 
The report indicates that Richter magnitude and peak. ground acceleration (Table 4.2.2.2-2) 
can provide •a frame of reference that is important in underslanding earthquakes and the 
Impacts of earthquakes on structures. • Peak ground accelention is not lbe only par.uneter to 
use in relating ground motion to structural damqe. Earthquake damage to structures ean also 
depend on the duration of shaking and frequency content of earthquake waves. Different 
structures respond uniquely to each of these types of ground motion. 

1-81-13 

Sectjoo 4 2 2 2 Seismic Actjyj~ pale 4-30 14 · I 
What is the soun:e of these data on recurrence intervals? What are the recurrence intervals for 1-82-13 
the other fault systems in Table 4.2.2.2-11 

Sectjoo 4 2 2 3 SI®C Stabi!!~ Subsidence and Soil IJcv!dactinn, Pap 4-32, 12· 
Hazards from debris flows (fast-moving mixtures of water, sediment, and entrained debris) 
should be included In this discussion. rn recent years, major forest fires in northern New 
Mexico have denuded slopes, which could now generate debris flows. Facilities in canyon 
bottoms (such as the Omega West reactor) could be exposed to debris-flow hazards under 

1-83-13 

Comment 1-79-13 

Location of SWEIS Revision(s): None 

Response: 

The discussion in volume I, chapter 4, section 4.2.2.2, adequately describes 
the information and data significant to the comprehensive LANL seismic 
hazard study completed by Wong et al. (1995). While the commentor is 
correct that the threshold for surface faulting is quite high (about M = 6-6.5), 
the discussion related to the Pajarito Fault system is simply intended to 
recognize uncertainty associated with rates of slip based on trench studies. As 
discussed in Section 4.2.2, the LANL seismic hazard study includes a variety 
of seismic sources, which includes the Rio Grande Rift areal seismic source 
to account for earthquakes that can not be associated with individual faults. 
Thus, when considering all seismic sources, the LANL seismic hazard study 
adequately represents the rate and size of potential earthquakes. 

Comment 1-80-13 

Location of SWEIS Revision(s): None 

Response: 

The degree to which facility siting decisions are impacted by the location of 
active faults clearly depends on the mapping and location of the faults 
themselves. The work referenced (McCalpin 1998) pertains to geologic 
trenching studies on the Pajarito Fault, which does not intersect facility sites. 
As stated in volume I, chapter 4, section 4.2.2, studies are under way to 
determine the southern termination of the Rendija Canyon Fault. The results 
of that study may need to be addressed as part of facility siting decisions, 
depending on findings from the study. Also see Major Issue 2.6, Seismic 
Studies, in chapter 2 of this volume. 

Comment 1-81-13 

Location of SWEIS Revision(s): volume I, section 4.2.2.2 

Response: 

DOE agrees that the earthquake catalog is not complete down to very small 
earthquakes, such as magnitude zero. In volume I, chapter 4, section 4.2.2.2 
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has been revised to eliminate the words "of Richter magnitude greater than 
zero." 

DOE agrees that peak ground acceleration is not the only parameter to be used 
in relating ground motion to structural damage. However, the discussion in 
volume I, chapter 4, section 4.2.2.2, states that the relationships provided are 
approximate, provided to present the reader with a frame of reference, and 
based on general correlations. DOE believes this level of discussion to be 
appropriate for the SWEIS versus a more detailed technical discussion of how 
strong ground motion relates to building damage. 

Comment 1-82-13 

Location of SWEIS Revision(s): None 

Response: 

The recurrence information for all seismic sources, including the three faults 
listed in Table 4.2.2.2-1 (in chapter 4 of volume 1), are based on Wong et al. 
(1995). The data used by Wong et al. (1995) include results from Kelson et al. 
(1996) who provided recurrence information for the Rendija Canyon Fault. 
The discussion in section 4.2.2.2 indicates that large uncertainties exist and 
that these uncertainties have been factored into the Wong et al. (1995) seismic 
hazard study. For example, consideration has been given to the potential that 
all three faults of the Pajarito Fault System are dependent and move with 
recurrence intervals as short as about 10,000 years to as long as over 100,000 
years, for a magnitude 7 or greater event. Also see Major Issue 2.6, Seismic 
Studies, in chapter 2 of this volume. 

Comment 1-83-13 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that slopes denuded by recent forest fires have resulted in major 
debris flow down affected canyons as demonstrated on BNM lands. However, 
there has not been such a denuding of slopes on LANL lands, and therefore, 
this type of event is not expected. DOE has determined that a discussion of 
such an event is not necessary. 
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certain conditions. Facilities that could be threatened by debris flows should be identified In 11-83-13 
the Final Statement. cont. 

SC!Ciion 4 2 2 3 stop: Stabilil)', SubakJcncc and Soil IJqucfaction 'Paec 4-32 !3· I 
The U.S. Geological Survey (USGS) has recently completed a 1:100,000 landslide map for the 1 84 13 region (Los Alamos Sheet), includinc all of the LANL facility. This document should form - -
the recional basis upon which site-stability studies could be conducted for significant expansion 
of LANL infrastructure or activities. 

PROJECT SPECIFIC SITING AND CONSTRUCTION ANALYSFS 

\loJume u Section I 2 I I I«•Jion !lcscriplion Paec 1-9· 
Please describe the cumulative loss of habitat on a watershed and vegetative community basis. 
Please identify any animals that might potentially use the tuff as habitat in this region. 
Describe any direct, indilect, or cumulatlve impacts to burrowing biota that might be exposed 
to the volatile organic carnon plume. 

Volume II, Scctjpn I 2 2 2 Development, Pa&c J-11• 
The DOl is oonc:emed about the ponding of waten in the disposal cells that may provide a 
pathway of exposure to small mammals and birds. Bicgs et al. (1997) found that rodents were 11-85-17 
acceuinc open pits and tritium shafts. Concentrations of radionuclides on the pelts of rodents 
from open active pits were -30 times higher than those concentrations in rodent pelts from 
control sites. Please describe the fencing used, Its mesh size, and the probability that small 
mammals and miJratory birds are prevented access to these sites. Please descn'be the direct, 
indirect, and cumulative effects to biota that may access these disposal pits. We recommend 
that domes be considered that might reduce animal ac:cess to these disposal pits. 

Volume 11, Sft;tioo I 2 3 2 Dcye!opmcnt Paae 1-13 !J· 
Birds of prey (eagles, hawlcs, and owb) frequently use powerlines and support structures for 
peltbing and nesting. Raptors can be electrocuted while using powerlines, thus contributing to 
the cumulative mortality !acton affecting these biologically important and environmentally 
sensitive birds. Electric distribution lines carrying voltages of 121cV to 69kV present the 
greatest tbreat of electrocution, particularly in areas supporting high concentrations and 
diversity ohaptors, i.e., southwest region of the United States. Standard techniques have 
been developed to prevent raptor electrocutions at electric distribution Jines. General 
powerline ronstruction recommendations the DOl supports for eliminating raptor 11-86-17 
elecb'OCutions are found in the publication SueeC!Icd Practices for Raptor J>rotcction on Power 
Upes. The State of the An in 1996 by the Avian Power Une Interaction Committee. The 
document may be requested from the Raptor Research Foundation at 12805 St. Croix Trail, 
Hastings, Minnesota 55033, phone (612) 437-4359 or JMFJTZPTRK@aol.com. 

Comment 1-84-13 

Location of SWEIS Revision(s): None 

Response: 

The referenced USGS landslide map is still in draft form and thus not yet 
published. 

Comment 1-85-17 

Location of SWEIS Revision(s): volume II, sections 1.2.1.1 and 1.4.5.3 

Response: 

Concerns regarding the cumulative loss of habitat on a watershed and plant 
community basis; animals that might potentially use tuff as habitat; and any 
direct, indirect, or cumulative effects to burrowing biota that might be 
exposed to the volatile organic plum are addressed in volume II, 
sections 1.2.1.1 and 1.4.5.3. 

LANL is currently working on wildlife access control because of problems 
across LANL relating to security, interaction with waste, utilities, potential 
disease to humans, and other issues. While the levels of contaminants 
measured historically at Area G are generally not producing discernible 
effects, genetic testing is planned that will more quantitatively explore the 
potential for effects to wildlife. Investigations on obligate subsurface rodents 
(e.g., pocket gophers), and their interaction with waste are currently being 
conducted on a limited basis, and these studies may be expanded in fiscal 
year 1999. 

Comment 1-86-17 

Location of SWEIS Revision(s): None 

Response: 

DOE has included recommendations for mitigation in any new projects 
involving new power poles. These recommendations include perch guards 
and wider spacing of wires, and are consistent with the suggested practices of 
the FWS, the New Mexico Department of Game and Fish, and the Suggested 
Practices for Raptor Protection on Power Lines. For example, the project 
approval documentation for a recent effort to replace portions of the Norton 
Line included such mitigations. However, there is no program to retrofit 
existing power lines. 
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Scdjon 7 2 Ius, Rqulatjoos and Executjye Ordeg Related to EnvjrpnmentaJ Planninr and 
Conpdtatim Pare 'H · 
Please describe bow the DOB will comply with Executive Order 12962 of June 7, l99S: 11-87-17 
Recreation Fisheries. Please include this Executive Order in this section as well as the 
Migratory Bini Treaty Act (16 U.S.C §§703-712). 

APPENDIX A 
A potentiometric map for the main aquifer in the LANL area is needed to determine flow , 1_88_11 
diRIC!ions. A water table contour map for shallow aquifers is also needed. 

SUMMARY COMMENTS 

This SWDEIS rq>resents a considerable effort and contains much valuable infonnation useful 
for makinr natural resources-based decisions in and around the LANL area. However, there 
are also some deficiencies which the DOl views as significant, especially including those 
pertaining to: l) calculation of contaminant-related risks to the southwest willow flycatcher; 
2) the use qualitative risk assessment models used to calculate contaminant-related risks to 11 _89_9 
wildlife; 3) the effect(s) of the proposed transfer of LANL property upon the impact analyses 
contained in the SWDEIS; 4) how NPDBS-permitted wastewater outfalls throughout the 
LANL facility will be COIISOlidated; and S) incomplete treatment of the significance and effects 
of natural processes such as potential earthquakes, volcanism, and erosion. These deficiencies 
should be addressed and resolved in the Final Statement. 

Thank you for the opportunity to review the subject SWDFlS. We trust the above comments 
will be of use during development of the Final Statement. If you have question about any of 
the above comments or need additional information, please feel free to contact us at the above 
address or telephone (SOS) 766-3S6S. 

~ 
Glenn B. Sekavee 
Regional Environmental Officer 

Comment 1-87-17 

Location of SWEIS Revision(s): Section 4.5.2.5 and Section 7.2 

Response: 

The protection of human and environmental health from ongoing operations 
and legacy waste is a paramount DOE goal, and measures to accomplish these 
goals are stated in the SWEIS. The fishery in the Rio Grande and downstream 
Cochiti Lake is part of this concern, and ongoing measures to prevent and 
reduce the environmental risk from potentially hazardous wastes fully support 
the Executive Order. Section 1(h) of the Executive Order requires federal 
agencies to evaluate "the effects of Federally funded, permitted, or authorized 
actions on aquatic systems and recreational fisheries and document those 
effects relative to the purpose of this order." Text was added to section 4.5.2.5 
(in chapter 4 of volume I) stating that "There is no evidence that would 
indicate any contaminant levels that would pose a risk to recreational fishing 
in the Rio Grande and downstream Cochiti Lake." This Executive Order as 
well as the Migratory Bird Treaty Act were added to chapter 7, section 7.2 (in 
volume 1). 

Comment 1-88-11 

Location ofSWEIS Revision(s): None 

Response: 

DOE will develop a potentiometric map of the regional aquifer and a contour 
map of the main and shallow aquifers as part of the Hydrogeologic Workplan. 
This information was not essential to assess potential water resource impacts. 

Comment 1-89-9 

Location of SWEIS Revision(s): None 

Response: 

DOE is preparing an ecological risk analysis for the southwestern willow 
flycatcher, as discussed in the response to comment 1-16-17, above. Refer to 
the response to comment 1-33-17, above, for a discussion of how risk 
assessment models were used in preparation of the SWEIS. The response to 
comment 1-20-5, above, discusses how the impacts of the proposed transfer 
of LANL properties are addressed in the appropriate NEPA documents. A 
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description on how LANL is addressing SWPPs and monitoring plans for 
potential release sites is provided in the response to comment 1-5 7-11, above. 
The responses to comments 1-77-13 through 1-82-13, above, clarify how the 
significance and effects of potential earthquakes, volcanism and erosion are 
addressed in the SWEIS. Also, see Major Issue 2.6, Seismic Studies, in 
chapter 2 of this volume. 

g 
~ 
~ 
(1) 
;:s ..... 
~ 
0 
(') 
~ 
~ 
(1) 
;:s 
~ 

~ 
~ 
(1) 

~ 

I~ 



w 
I 
~ DEPARTMENT OF THE INTERIOR 

DocuMENT 1 
PAGE 27 OF32 

References Cited 

Arnold, C., P. Bolson, and P. Patton. 1982. Sawmill Brook:: an Example of Rapid 
Geomorphic Change Rela~ to Urbanization. Journal of Geology 90: 155-166. 

27 

Biggs, I. R., K. D. Bennett, and P.R. Fresquez. 1997. Radionuclide Contaminant Analysis 
of Small Mammals at Area G, Technical Area 54, 1996 (with cumulative summary for 1994-
1996). LA-13345-MS, Los Alamos National Labora10ry, Los Alamos, New Mexico. 

Beyer, W. N., and G. Linder. 1995. Making Sense of Soil Ecotoxicology. Pages 104-116 
in, D. J. Hoffman, B. A. Rattner, G. A. Burton, and 1. Cairns (Eds.), Handbook: of 
Ecotoxicology. r.-is Publishers, CRC Press, Boca Raton, Florida. 

Blake, W. D., F. Goff, A. I. Adams, and D. Counce. 1995. Environmental Geochemistry 
for Surfa<:e and Subsurface Waters in the Pajarito Plateau and Outlying Areas, New Mexico. 
LA-13912-MS. Los Alamos, New Mexico. 

Blancher, P. 1. 1989. Modeling Waterfowl Response 10 Wetland Acidification. Canada 
Committee on Ecological Land Classification Newsletter 12: 18-23. 

Booth, D. and C. Jackson. 1997. Urbanization of Aquatic Systems: Degradation Thresholds, 
SIOrmwaterDetectlon and the Umits of Mitigation. Journal AWRA 33(S): 1077-1089. 

Breckenridge, R. P., and G. L. Olsen. 1995. Identification and Use ofBiomonitorings Data. 
Pages 220-242 in, D. J. Hoffman, B. A. Rattner, G. A. Burton, and 1. Cairns (Eds.), 
Handbook of Ecotoxicology. Lewis Publishers, CRC Press, Boca Raton, Florida. 

Browner, C., and D. Glickman. 1998. Clean Water Action Plan: Restoring and Protecting 
America's Waters. U.S. Government Printing Office report EPA840-R-98-00, Washington, 
D.C. (also available on the Internet at http://www.epa.govfcleanwater) 

Calow, P. 1989. Physiological Ecotoxicology: Theory, Practice and Application. Pages 22-
2S in H. Lokk:e, H. Tyle, and F. B~Rasmussen (Eds.), Proceedings of the First European 
Conference on Ecotoxlcology. Conference Organizing Committee, Lyngby, Denmark:. 

Campbell, K. 1998. Baseline Data for Fallout Radionuclides at LANL. LA-UR-98-0958. 
Los Alamos, NM. 

Chiarenr.elli, J., R. ScrudaiO, B. Bush, D. Carpenter, and S. Bushart. 1998. Do Large-scale 
Remedial and Dredging Events Have the Potential to Release Significant Amounts of 
Semivolatlle Compounds to the Atmosphere? Environmental Health Perspectives 106: 47-49. 

§ 
~ 

No comments identified. ~ 
Vj 



w 
&. 
w 

DEPARTMENT OF THE INTERIOR 

DOCUMENT 1 
PAGE 28 OF 32 

28 

Cnwford, 1. and D. Lenat. 1989. Effects of Land Use oo Water Quality and the Biota of 
Three Streams in the Piedmont Province of North Carolina. U.S. Geological Survey. Water 
Resources lnvestlgatioos Report 89-4007. Raliegh, North Carolina. 

Cross, S. 1995. Aquatic Invertebrate Sampling at Selected Outfalls in Operable Unit 1082; 
Technical ARas 9, 11, 16 and 22. Los Alamos Natiooal Laboratory report LA-13019-MS. 
Los Alamos, New Mexico. 

Dale. M. R. 1998. Flow and Water-Quality Characteristics of Perennial Reaches in ~arito 
Canyon and Canon de Valle, Los Alamos National Laboratory. New Mexico Environment 
Department of Energy Oversight Bureau MpOrt NMED/DOE/AIP-9811. Santa Fe, New 
Mexico. 

Davenport, D. W., D. D. Breshears, B. P, Wilcox, and C. D. Allen. 1998. Viewpoint: 
Sustainabllity of Pinon-juniper Ecosystems-a Unifying Perspective of Soil Erosion 
Thtesholds. p. 231-240. In: Ioumal of Range Management 51(2), March. 

DOE (Department of Energy). 1996. Environmental Assessment for Effluent Reduction. 
U. S. Department of Energy report DOEIEA-1156. Los Alamos, New Mexico. 

DOB (Department of Energy). 1997a. Environmental Assessment for the Lease of Land for 
the Development of a Research Park at Los Alamos National Laboratory. U. S. Department 
of Energy report DOE/.EA-1212. Los Alamos, New Mexico. 

DOE (Department of Energy). 1997b. Environmental Assessment for the Tl'llll$fer of the DP 
Road Tract to the County of Los Alamos. U. S. Department of Energy report DOEIEA-1184. 
Los Alamos, New Mexico. 

DOl 1995. Bandelier National Monument Draft Development Concept Plans: Frijoles Canyon 
and Tsankawi. U.S. Department of the Interior. Washington, D.C. May 1995. 

Baton, D., and C. B. Murphy. 1992. Tritium Uptake by Fish in a Small Stream: Revision l. 
Westinghouse Savannah River Co., report WSRC·TR-·92-193-Rev .1, Aiken, South Carolina. 

BPA (U.S. Environmental Protection Agency). 1993. Updated Version of the Region's Clean 
Water Act Section 304(a) Criteria Chart. Region Vrn letter 8WM-WQ, Denver, Colorado. 

Fresquez, P.R., M. A. Mullen, J. K. Ferenbaugh, and R. Perona. 1996. Radionuclides and 
Radioactivity in Soils within and around Los Alamos National Laboratory, 1974-1994: 
Concentrations, Trends, and Dose CoolpiU'oons. Los Alamos National Laboratory report LA· 
13149-MS, Los Alamos, New Mexico. 

No comments identified. 

g 
~ 
~ 
§ .... 
~ 
~ 
~ 
~ ::s 
~ 

R<> 
~ 
~ 

{i 

§ 



w 
I 
~ DEPARTMENT OF THE INTERIOR 

DOCUMENT 1 
PAGE 29 OF32 

Forbes, V. B, and P. Calow. 1996. Costa of Living with Contaminanta: Implications for 
Assessing Low-Level Exposures. Belle Newsletter online Volume4(3), March 1996. 

29 

Fon, T. S., A. Banar, K. Bennett, I. R. Biggs, S. Cross, D. Dunham, T. Haarmann, M. E.; 
Salisbury, and D. Keller, 1995. Ecological Baseline Studies in Los Alamos and Guaje 
Canyons, CoU11ty of Los Alamos, New Mexico: a Two-year Study. Los Alamos National 
Laboratocy report LA-13065-MS, Los Alamos, New Mexico. 

Gottfried, G. I., T. W. Swetnam, C. D. Allen, I. L. Betancourt, A. L. Chung-Mai:Coubrey. 
1995. Pinyon-juniper Woodlands. p. 95-131. In: D. M. Finch and J. A. Tainter (eds.) 
Ecology, Diversity, and Sustalnability of the Middle Rio Grande Basin. USDA Forest Serv. 
Gen. Tech. Rep. RM-GTR-268. Rocky Mountain Forest and Range Exp. Stat., Fort Collins, 
Colo. 

Graf, W. L. 1994. Plutonium and the Rio Grande: Environmental Change and the 
Contamination in the Nuclear Age. Oxford University Press, New York, New York. 

Gregory, K. R. Davis, and P. Downs. 1992. Identification of River Channel Change Due to 
Urbanization. Applied Geomorphology 12: 299-318. 

Gonzales, G. I., A. F. Gallegos, and T. S. Foxx. 1997. Second Annual Review Update: 
Preliminacy Risk Assessment of Federally Listed Species at the Los Alamos National 
Laboratocy. Los Alamos National Laboratocy report LA-UR-4732, Los Alamos, New 
Mexico. 

Haynes, R. C. 1998. A Tradition of Focusing on Children's Health. Enviroomental Health 
Perspectives 106-1. 

Heindel, G., J. Clow, W. Inlcret, G. Miller. 1995. The Radiological Hazard of Plutonium 
Isotopes and Specific Plutonium Mixtures. Technical Report LA-13011, Los Alamos National 
Laboratocy, NM. 

Holl, K., and 1. Cairns. 1995. Landscape Indicators in Ecotoxicology. Pages 185-197 in, 
D. I. Hoffman, B. A. Rattner, G. A. Burton, and I. Calms (Eds.), Handbook of 
Ecotoxicology. Lewis Publishers, CRC Press, Boca Raton, Florids. 

Hollis, F. 1975. The Effects of Urbanization on Floods of Different Recurrence Intervals. 
Water Resources Research 11: 431-435. 

Holton. W. C. 1998. Quick Fixes for Quicksilver. Environmental Health Perspectives 106-
2. 

~ 
V:) 

No comments identified. ~ 
IJj 



w 
~ 
VI 

DEPARTMENT OF THE INTERIOR 

DOCUMENT 1 
PAGE30 OF32 

30 

Johnson, T. 1996a. Page 21 ill Peregrine Falcon Habitat Management in the Los Alamos 
National Environmental Re.sem:h Park, Chapter 3 of the 'Threatened and Endangered Species 
Habitat Management Plan, Annual Review, October 16, 1996. 

Johnson, T and R. H. Wauer. 1996b. Avifauna! Response to the 1977 La Mesa Fire. Pages 
7().94 ill C. Allen (Ed.) Fire Effects In Southwestern Forests: Proceedings of the Second La 
Mesa Fire Symposium-Los Alamos, New Mexico, Marcb 29-31, 1994. USDA Forest 
Servioe report RM-GTR-286, Fort Collins, Colorado. 

LANL 1996. Los Alamos National Laboratory Hydrogeologic Workplan. Los Alamos 
National Laboratory. Los Alamos, New Mexico. July 1996. 

LANL 1998. Waste MlllaJement Strategies for LANL. Los Alamos National Laboratory 
report LA-UR-97-4764. Los Alamos, New Mexico. 

Lee, G. F. and A. Jones-Lee. 1994. Deficiencies in Stormwater Quality Monitoring. Pages 
651-662 ill Prooeedi.ngs, Engineering Foundation Conference, American Society of Civil 
Englneera, New York, NY. 

MacRae, C. 1996. Experience from Morphological Research on canadian Streams: Is 
Control of the Two-Year Frequency Runoff Event the Best Basis for Stream Channel 
Restoration? Pages 144-160 ill Effects of Foundation Conference Proceedings, Snowbird, 
Utab, August 4-9, 1996. 

McCalpin, J.P., 1998, Progress Report on the Paleoselsmicity of the Pajarito Fault, 
New Mexie»-Rcsults of the 1997 Trenching Campaign: Seismological Research Letters, 
v. 69, no. 2, p. 140. 

Nature Conservancy. 1998. Internet search of the Nature Consc:rvaocy web page Biodiversity 
Conservation Data Souroe at "http://www.consci.tnc.org• on June 30, 1998. 

Newman, J . .R. 1979. Effects of Industrial Air Pollution on Wildlife. Biological 
Conservatioo lS: 181-19S. 

New Mexico Department of Game and Fish. 1997. Biota Information System of New 
Mexico. Version 9197. Internet search of BISON-M web page at 
"http://www.fw.vt.edu/fishex/states/nm.htm• on June 30, 1998. 

NMED (New Mexico Environment Department). 1996. 199S Annual Performance Report. 
New Mexico Environment Department OOB Oversight Bureau Report NMED/OOEI AlP -
96/1. 

No comments identified. 

Q 
~ 
~ 
~ ...... 

~ 
~ 
~ 
~ ;:s 
;;;-
~ 
~ 
~ 

{i 

~ 
~ 



w 
I 
~ DEPARTMENT OF THE INTERIOR 

DocuMENT 1 
PAGE 31 OF32 

31 

NMWQCC (New Mexico Water Quality Control Commission) 199.5. State of New Mexico 
Slandards for Intmtate and Intrastate Streams. Water Quality Control Commission 20 NMAC 
6.1, Santa Fe, New Mexico. 

Odum. W. B. 1982. Environmental Degradation and the Tyranny of Small Decisions. 
BioScience 32: 728. 

Purtymun, W. D., R. J. Peters, T. E.. Bubl, M. N. Maes, F. H. Brown. 1987. Bal:kground 
Concenlnlions of Radionuclldes in Soils and Rivet Sediments in Northern New MeUco, 1974· 
1986. LA-11134-MS. Los Alamos, New Mexico. 

Riley, A. L. 1998. Restoring Streams in Cities: A Guide for Planners, Policy-Makm, and 
Citizens. Ireland Press. 

Sample, B. B., M. S. Aplin, R. A. Bfroymson, 0. W. Suter, and C. J. E. Welsb. 1997. 
Methods and Tools for Estimation of the exposure of terrestrial wildlife to contaminants. 
ORNI.II'M-13391, OsltRldge National Laboratory, OsltRidge, Tenneuce. 

Schellhammer A.M. 1987. The Chronic Toxicity of Mercury, Cadmium, and Lead In Birds: 
A Review. Envlroll. Pollut., 46, 263-9.5. 

Schueler, T. 199S. The Importance of Imperviousness. Watershed Protection Techniques 1: 
1()()..111. 

Simmons, D., and R. Reynolds. 1982. Effects of UJbanlzation on Baseflow or Selected 
South Shore Streams, Looglsland, NY. Water Resources Bulletin: 18: 797-SOS. 

Spencer, W. F., and M. M. Clialh. 1990. Movement of Pesticides from the Soil to the 
Atmosphere, P.ges143-169 ill Kurtz, D. A. (Ed.) Loll& Range Transport ofPesticidt.~. 
Lewis PubHshen, Chelsea, Michigan. 

SutcHffe, W. 0., R. H. Condit, W. G. Mansfield, D. S. Myers, D. W.l.ayton, and P. W. 
Murphy. 199.5. A Perspective on the Dangers of Plutonium. Lawrence Livermore National 
Laboratory report UCRL-JC-11882.5. 

Trimble. S. 1997. Contn"bution of Stream Channel Erosion to Sediment Yield from an 
UJbanizin& Watershed. Science 278:1442·1444. 

USDA (U.S. Department of Agriculture). 1998. Stream Corridor Restoration: Principles, 
Proceues, and Practices. 111 press. Available on the Internet as 
'http://-w.usda.gov/stream_restoratioli/strmotln.htrn' 

§ 
No comments identified. 

V) 

~ 
V:i 



w 
~ 
......:J 

DEPARTMENT OF THE INTERIOR 

DocuMENT 1 
PAGE 32 OF 32 

32 

Wilcox, B. P., C. D. Allen, B. D. Newman, K. D. Reid, D. Brandes, J. Pitlick, and D. W. 
Davenport. 1996a. Runoff and Erosion on the Pajarito Plateau: Observations from the Field. 
p. 433-439. In: New Mexico Geological Society Guidebook, 47* Field Conference, Jemez 
Mountains Regions, 1996. New Mexico Geological Soc., Albuquerque, N.M. 

Wilcox, B. P., 1. Pitlick, C. D. AUen, and D. W. Davenport. 1996b. Runoff and erosion 
from a rapidly eroding pinyon-juniperhillslope. p. 61-n. In: M. 0. Anderson and S.M. 
Brooks (eds.) Advances in Hillslope Processes, Vol. 1. John Wiley and Sons, New York. 

Wolman, M. 0. 1964. Problems Posed by Sediments Derived from Construction Activities 
in Maryland. Maryland Water Pollution Control Board. January. 

No comments identified. 

g 
~ 
~ 
~ ..... 

~ g 
~ 
(I) 
;:s 
~ 

~ 
:::, 
(I) 

{l 
c 
~ 
(I) 

"" 



w 
&. 
00 U.S. ENVIRONMENTAL PROTECfiON AGENCY, REGION 6 

DOCUMENT 2 
PAGE 1 OF2 

t:~\ 
~ 

c-ol Borpcroao 
DiriCIOr 

UNilBI SfA'IEll EIMAONIENI'AL PROTECTION AGENCY 
AEOION8 

1445 ROSS AVENUE, sutTE 1100 
DALlAS, lX 7&202·2733 

'!!''. tr." 

Olllce of'NI!PAPollcy IIIII ~(EH42) 
u.s. Dep..- olBneqy(DOE) 
lOOO.,.._._.A_ SW 
Wlllbinatool. D.C. 20515 

DwMI.~: 

Ill_._ wiiii4U' NlpOIIIiWIIIIel ucler Seclioa 309 olllle Clelll ,.. NA, 1be 
NMioul :enw-oi.Policy NA (N&PA), IIIII tilt Couaell Gil~ QuoliiJ 
a.p!at*llbr ............. NEPA, doe U.S. ~!~Mr-.~ PIOI80iion ,._.,(EPA) 1teJ1ioa 6 
ofJice io Dlllu, T.....,llu oanpllled aWed....,_, oldie U.S.~ ol&al)' (DOE) 
Draft I!IIYlr--.a 1.,...ct S........ (DEIS) lbr eGIUuld optildon of tilt Loa Alamol 
NlliaDII Llbantory, Loa Alulot, ,_, w.klo. 

'Ihe....-oldle.__ilto,....W.tha......._,_ alillol~to 
addraa CXIIIIilu4 opa1io11 oliN LANL ill ~~~New Mlodco. DOE llu ldealilied IIIII 
.-.llbw ~lbr dw..,.,...,. olLANL: (I) No Acdoo, (l).Explllllecl OporJIIiono 
(DOE'a ...... Altlnllli .. ). (3) ...._. Openlioll, IIIII (4) a.-. Ill the No Actlotl 
Allenoallve, DOE wwld -uuelho llilloclcai .... IUJIPCIII ICIMIIet LANL hu 001111uc:te4at 
plllllllld oponllioalllmll. Ill the&plnolool OprntloM Altcmlliw, DOE WCIUI4 oporllle 1ANL 
lithe biahelt IMI oliCIMty llllnNI)' .,__.., lncludiat Ul inlpllmenlllion oltllllllillloll .....,_.!tom-,..,..._.......__ UaollrdleO..W Allemllllve, DOE would 
oper11e LANL 1o mtXimloe ..,.._Ia IIIJIPCid ol~ation, llulc ICieace, Jlllterialt 
tcllnce, IIIII Olhlr-WIIIPOftl.-. wNieiJiiniallliniWIIPODIIICIMiiel. Under oil oCtile 
lllllfllllli-, the lll'ected .............. II priiDorily ....... 50 milll of'LANL. The IIIIMiiel 
lllldoftakta IILANL .,..,.......wllhillllle --..ollpJIIIcll*envirollmeoal~ 
tppliclllle DOE otd4n, -.1 ............ llllllljlpftMid po&cielllllll pr!IC:Idlre~. The 
require-.lhoul4 twly """'* aay poldlll4- inplcll ofllle op«<lioollto the public, 
the worker,llld .... --..-. 

COMMENTS 

Pqe 5-1'12, Soalion 5.6.1.7, ~: Tbe -1111ve implcC analpis iD the DEIS 
Indicates that the p'Ojected ~col poww- ftuln LANL, ucler Ill all~ coulcl exceed 
capacity. We undenlud lhllt DOE baa under COIIIiclerllloa a project to uparade the reliability of 

"JUL2l 1998 ___ .,.., ...... _.,. .. _ ....... , ___ ,__ 

12-1-9 

RESPONSE TO COMMENTS BY THE U.S. ENVIRONMENTAL PROTECfiON 

AGENCY, REGION 6 

Comment 2-1-9 

Location of SWEIS Revision(s): volume I, sections 1.6.3.1 and 6.2 

Response: 

Sections 1.6.3.1, 4.9.2.1, and 6.1.1 (volume I) of the draft SWEIS indicated 
that DOE was evaluating steps to resolve foreseeable power supply and 
reliability issues. DOE approved the preparation of an EA for the proposed 
Power Upgrades Project in August 1998, after the draft SWEIS was released 
for public comment The EA, which will be released for public comment after 
the SWEIS is finalized, will tier from the SWEIS. 

As discussed in the EA, this project would increase the reliability of the power 
distribution at LANL. Currently, there are no other power upgrade projects 
ripe for decision. Any such projects would be subject to additional NEPA 
reviews and tiered from this SWEIS. DOE and LANL continue to evaluate 
options to resolve the potential electrical power shortfall and have ongoing 
discussions with the appropriate stakeholders. Also, see Major Issue 2.12, 
Electrical Power, in chapter 2 of this volume . 
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tile electrical power 1rllllllillion ayatem for LANL with COIIIInlclioa of 111 e1ec:tric tl'tNmllaiOII 
line operalina at 115 kilowlta llOIIIIeOiini the eadlliaa PuWic SerYiee COiaplll)' of New Mexico 
Norton Subaatlon IOUtheut oCLANL to a ptOpOMd Welt Tecbnioll AreaiUbltatloa at LANL. 
The cumultlive lmpiCt llll1ysit llhould COIIIicler the ilapacQ oflbia ll:lion and Ill)' IUblequeat 
NEP A ualylia thia IICiion may requite. Thia lnlbrmatioa lhoulclbe provided in the FEIS. 

DIUSRATING 

We~ your Draft ms 111c1 pnfernd accioa u llC-2 (J'Iavironlllen eo-. 
Requelt AddiliolllnformatiOII). We did 110t IdealitY Ill)' opendioul conditiont wbicb would 
requireobjectiOIIato theC0111inuadonoftlleopenlioll of'lhefidlity. However, we ueconeemed 12-1-9 
with the potential electrtc.J power lhorttiD aad thll potentillllled ofupgndina the exllliJI& 
eleclrical po- trllllmillioa l)'ltemllld the need to idea~ pouible altemati- to llddren thia cont. 
need. 

o-.n. thll-'1- iacllcatoe little dift'.-- in the IIWironmeoltal ~ 1111011& 12 2 4 
lltemalivel. The priJuly clllcriminaton ue: col1eclive worbr rill< cbJ to radiation expo1111111, - -
IIOCioeeonomic eft'ecu due to LANL ~ cluuJau, and electricl1 power demand. The 
ICtiwtiee lllldeltlbn It LANL ue perftlrmed within the COIIIIrlinla of' appiK:able environmental 
reau11tiont, applicable DOE on1en, COIIIndUI1 ~ and IPJifOYOd polic:iea and 
proceduree. The .requiremenla lbould nilipte the potalllldvene impacta of the operation~ to 
the public, the won:.-, and the environmenl. Our c:1auificltiol will be publilhed in tile Federll 
Jleajater ICCOI"IIilw to our rcspolllibility Wider Se111io11309 of the Clean Air Al:t to infonn the 
public of our vi- on propoaed FedeniiCtioNI. 

We apprec:iale the opportWiily to ~New the OBIS. We requeet that you Mild our office 
two (2) copiea of the FEIS at the -linie that It It llllllt to the Office of Fedenl Acttvitiea, 
(2251A), EPA, 1200 r-ylvaaia AV8», N.W., WuhinJtoa, D.C. 20044. 

Sincerely yours.~ ~~ /" 
Michul P. llllllcy, . 
Jteajollll EIS C 

Comment 2-2-4 

Location of SWEIS Revision(s): None 

Response: 

DOE acknowledges that there is little difference in the environmental impacts 
among the alternatives. This is due mainly to the conservatism in the analysis. 
See Major Issue 2.3 Alternatives, in chapter 2 of this volume for further 
discussion of the difference in impacts among alternatives. 
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RESPONSE TO COMMENTS BY SAN ILDEFONSO PUEBLO 

Comment 3-1-9 

Location of SWEIS Revision(s): volume I, section 5.1.6 

Response: 

DOE believes the SWEIS does account for long-term exposure to 
radionuclides and their impacts on the health of the human population. The 
estimated public health consequences for the LANL maximally exposed 
individual (MEl) are presented in terms of excess latent cancer fatalities 
(LCFs). See the response to comment 3-2-8, below, for an explanation about 
the use of the MEl as a measurement for potential radiological exposure to the 
public. The calculations of MEl exposure and the excess LCF values 
estimated for current level of LANL operations are given in volume I, 
chapter 4, section 4.6. 1.1 of the SWEIS. The values for each of the 
alternatives are given in the respective public health impacts sections of 
chapter 5, Environmental Consequences (i.e., section 5.2.6. 1 for the No 
Action Alternative, section 5.3.6.1 for the Expanded Operations Alternative, 
etc.). The risks are presented on a lifetime basis, assuming that the LANL MEl 
received the calculated dose for 72 years. This is stated in the respective 
impacts sections, and the following statement has been added to the public 
health impacts methodology section (section 5. 1.6) for clarification: "That is, 
it was assumed that an individual received this dose every year for a 72-year 
lifetime." 

As stated in the human health methodology discussion in section 5. 1.6 of the 
SWEIS, "the EPA uses the concept of the MEl to ensure that no member of 
the public has exceeded specified dose limits." Thus, it can be assumed that 
there is no other location where a member of the public, including resident 
populations, would receive a larger dose. 

Table 4.5.2.2-1 (in chapter 4 of volume I) presents the baseline risk to an 
individual worker in terms of excess LCFs over a lifetime per year of 
operation. Corresponding tables are included for each alternative in the 
respective worker health impacts sections in chapter 5 (i.e., Table 5.2.6.2-1 
for the No Action Alternative, and Table 5.3.6.2-1 for the Expanded 
Operations Alternative, etc.). An individual worker's total risk from exposure 
at LANL can be calculated by multiplying the risk per year by the number of 
work years. 
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Comment 3-2-8 

Location of SWEIS Revision(s): None 

Response: 

The dose cited by the commentor (East Gate) is the 1996 evaluated dose to the 
hypothetical maximally exposed off-site member of the public as determined 
in the LANL Environmental Surveillance and Compliance Report (ESCR) for 
that year. The text of section 4.6.1.1 (in volume I, chapter 4) further discusses 
the breakdown of exposures via the various pathways as reported in the ESR. 
DOE recognizes that this one dose estimate does not represent the entire 
impact of the site upon either the workers or the local population. Its use in 
the document is to provide a reference point for comparison of maximum 
exposure potential to the public for the various alternatives evaluated. The 
MEl dose from previous years' compliance evaluations is not used as a basis 
for estimating future doses. Instead, future MEl doses are predicted from 
projected emissions and measured environmental conditions. 

The MEl is a concept used to identify the location where an individual could 
receive the maximum dose from the combination of all of the site's 
radiological activities if that individual lived there, unsheltered, for a full year. 
It includes all pathways: direct radiation, immersion, inhalation, and 
ingestion. The value is not intended to represent a realistic dose estimate for 
the public, but rather, is used for demonstrating compliance with the federal 
regulations governing radiation exposures to the public. The DOE limit for 
radiation exposure to the public is 0.1 rem per year from all modes of 
exposure. This limit is consistent with EPA criteria and presidential guidance. 
Note that EPA and DOE both recommend that the MEl dose evaluations 
should reflect realistic exposure conditions. 

In volume Ill, appendix D analyzes the human health consequences of 
projected future releases. This analysis is based upon projected activities for 
the different alternatives using a 5-year baseline and trend information. 
Multiple receptors are evaluated to represent the various surrounding 
communities; special pathways are included to assess potential impacts to 
Native American, Hispanic, and other traditional lifestyles that might not be 
bounded by the prevailing residential or recreational lifestyles. 

All pathway analyses assume a conservative value of the contaminants in 
question. The receptor is then assumed to be ingesting the material at both an 
average and a maximum consumption rate based upon EPA recommended 
values. The maximum doses, when summed over all pathways, are analogous 
to a MEl value. However, it is a conservative estimate because actual 
measurements are not available to reflect realistic exposure conditions. 
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expo111t0. Thilliqle dote affect doCII not ICCOIIIIt for the poteatiaJ impacted affects of 
ndioJosi.Cil COIItJIIIinatio tom other locations of poteatillligh level ellpOIIIrt. 

l. Caltull Raoltrcel 

The Pueblo of Sen Ddef'olllo ill October 1997 aubmitted to DOE allltelllellt of cultural affiliation 
to the 11111 ofLANL wbich 6es wilhin the AIICellrll Dollllin, prehiatoric land use and spiritual 
siguilicanco of the 11IOUiteS both culturalllld1181Ut11 witbiD the bouodlries of the licility. The 
Pueb1o wu informed in February 1998 that DOB hid lost or misplaced the clocument, and u a 
result it hid to be resubmitted. It is oot known if this wu intentioas1 or the retult of dericll error 
on the part ofDOE, however, the DOE has llllde the llltemmt that the Pueblo' a have not 
responded therefor the DOE lacb infurmatiOD coac:emiag TraditiOIIIIl Cultural Properties (TCP) 
ia alilse statement. 

The Pueblo bu idlllllified that Ill aakuullitel111 or ipirituU lijpBfiCIIICe and hence 111 TCPs. 
AI IUdl these lites that n witbia IllY project 11111 (i.e. T A-54) lllllt be avoided, llld IllY JIOD

avoidallce or 111eh lites will have 111 advene eft'ec:t to the Traditiollll Spiritualllld Cultutal values 
of the People of the Pueblo of San Ddefbaso. All cultunllites must be avoided. The Pueblo will 
oaly deal oa a me by lite (uadcrtaking) specific detcrmillation fbr TCPs within a specific 11111 for 
ooosuJtatioa and protectioD, but DOt on alabontocy wide attempt in the SWEIS. 

3. TA~Aru G, Low·Lenl Wute Dllpoul Ala 

The filet that tbia Wty (TA-S4) ia ODIIIICI that liCII within the Allcestral Domain of the People of 
the Pueblo ors.n lldefolllo. that it bu beea ~eel for over 700 yean, llld wu occupied a the 
time when the United Stlltll OoviiOIIIIeiiiiCCessed the lllld for leCIIrity reuoas to develop the 
atonic bomb; llbou1d have I beariDg OD the decilions llllde about the fulllre man&gmiCIII or these 
Iandt. The People of the Pueblo of San Dclefoaso 111 proud that they were able to give a part of 

1
3-2-8 

cont. 

13-3-14 

3-4-14 

t11em1e1ves (the land of their IIICCIIton) to support dis Jillion in victory against the fascist, but I 3-5-1 
now it is time for the Umted Stlltll Government to mum what is not theira, in the good faith that 
it wu oriaiJdy Jiven. The people or the Pueblo of Saa Ddef01110 gave up thialend, with a 
promise that the lllld would be returned upon the completi011 of the war project; this bu not 
happeaed. The fednl govemmeat has COIIIImiaated that portion of the Pueblo'slllld with 
radiolllclidCIIIIId the 11to11ge of the lillie, so that the lllld can never be returned to those with an 
iallienable right to the land. 

The EIMronmealtll Director for the Pueblo of San Ddefuoso wu iDftmned by a responsihle DOE I 3 6 3 employee that the dedsion to expand Area-G is alreldy made despite IllY change to the COIIIraly - -

Page2 of S 

Worker doses are projected based upon a 3-year baseline of actual radiation 
exposure histories and anticipated workloads for the various alternatives. 
This is also presented in volume III, appendix D and discussed in volume I, 
chapter 5. 

Comment 3-3-14 

Location ofSWEIS Revision(s): None 

Response: 

A traditional cultural property {TCP) study was conducted with 23 American 
Indian tribes and two Hispanic communities as part of the SWEIS process, as 
discussed in Major Issue 2.9, Cultural Resources (chapter 2 of this volume). 
Information provided during this coordination, including information 
provided in the Pueblo of San Ildefonso's letter of September 28, 1997, was 
incorporated into the SWEIS. In volume I, chapter 4, section 4.8.3 discusses 
coordination of TCP issues with American Indian Tribes and references 
appendix E (in volume III) for a more detailed discussion. Section E.6.4.1 
(volume III, appendix E) specifically identifies consultations with the Pueblo 
of San Ildefonso. 

Comment 3-4-14 

Location of SWEIS Revision(s): None 

Response: 

Cultural resource coordination with American Indian tribes, including the 
Pueblo of San Ildefonso, is largely on a project-specific basis. The cultural 
resource impact analysis in the SWEIS is not intended to take the place of 
project-specific cultural reviews, but to provide a comparative assessment of 
the impacts to cultural resources to be expected from each alternative. The 
goal of the TCP study was to identify the types ofTCPs in the LANL region 
that could be affected by LANL and which laboratory activities that could 
affect them. Cultural resource management at LANL is further described in 
Major Issue 2.9, Cultural Resources, in chapter 2 of this volume. 
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Comment 3-5-1 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS does not consider the transfer of any tracts of land. Pursuant to 
Public Law 105-119, DOE is required to transfer land to the Pueblo of San 
Ildefonso (and to Los Alamos County) that is surplus to the national security 
mission at LANL. DOE has identified several parcels of land for transfer, 
which are being analyzed in the CT EIS. However, no parcels of land 
contained within TA-54 have been identified for potential transfer. 

Comment 3-6-3 

Location of SWEIS Revision(s): None 

Response: 

Under DOE regulations, the decision on any of the proposed actions in the 
SWEIS will be made in the ROD for the SWEIS, to be issued no sooner than 
30 days after the issuance of the final SWEIS. DOE has stated that its 
Preferred Alternative is the Expanded Operations Alternative, which includes 
the expansion of Area G. However, this decision can only be made by the 
responsible DOE decision maker, the Secretary of Energy or possibly the 
Assistant Secretary for Defense Programs. 
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concerniJJa this EnvirOIIIIIelllal Impact Statanellt (EIS). This predetermined dociJion beiDg 
already made prior to the Record ofDecisioa (ROD), is in direct violation of the spirit of the 
National Enviroamental Policy Act (NEPA) IIICI its implementing regulldoDs. The Pueblo has 
always lilted its oppolitioo to any further expulSion of the licility for tnnJuraDic waste storage 
IIICI has Rlpported the implementation of the Waste Isolation Pilot Plut (WIPP) for this reuoa, 
to flclJitste the remoYII of all harmtiJl radiOIIUclida fi'om tbeir land( a). The Pueblo stlllds lglinst 
any lol!l-tcrm 1t011ge of low-level waste at Area G IIIII the cominued storaae for removal of 
trulalrallic waste. 

There is the concern for the increue IIICI contimaed transport of hazardous radiOIUclide materiel 
into IIIII out of Area.O over the life of the llbontory. This llllt«iJJ wiD cross Pueblo lands both 
goias onto LANL IIICI comiJig off. Acldilionll concerns for this are the potentisl. for a lllljor 
foreat fire IIIII seilmic activity over time that c:ould cause a release of radionudides iDto the air 
and 8fOUIId water. 

At the preMtt time the DOE bas erected a large fence along the northern edse of the bo1111dary of 
Area·G consuuctecl in part to pmteat elk fi'om poteatially ialpaclillg the residents 11 White Rock. 
The construdion and Dllintenan<:e of the feoc:e impacts on San Ddefo1110 Traditional culture by 
prevellling the llltUrll migration of elk into the area !mown u the "SIICred Area." Elk bunting 
and 1110 in lrlditiollll piiCiices are pert oftbe llllllnlsubsistence cycle. Elk are clepeaded upon 
more be&vl1y today than in the put becluse of the recb:tions in deer herds. Hualing llld eadng 
the llltWII pme it inlrinsio to San Ddefouso culture, and the Sacred Area iJ the only area that 
maintains elk habitat necaaary to attRct elk onto pueblo lands. 

C.lllltrll IWowrcu: 

The expansion ofT A-54 into Zone 4 will have an Impact to the known c:ultunl resource lites 
located atop the mesa. The ealupmeat wiD also impact thoae cultural resources that 11'0 situated 
llong the eiCIIpiDellt of the mesa (caveats, ltnlctural dwellings, and rock drawing panels) on the 
south and po•'bly north side. The put and COidiJued developmeot ofT A-54 bas already 
poteatially impiCted thole sita llong the mesa edge liDce the first st«ges of its iJispection with the 
mowmeat ofbeavy IIIIChinery, ope11 pit ma¥atio.o, and bore bole clrilling. None of the sites have 
beea adequately recorded (e.g. it iJ unknown if all sites have beea recorded) nor monitored 
through time to determine if impact~ have, or are, occ:urrillg to those sites, such u spa1liDg of the 
rock surface or exfoliation of cbarcoal stains fi'om the roo& of caveats into which spiritual 
aymbol1 have beea carved to create petroglypha, and pictographs. Monitoring should be 
estlbliJbed uaiag earlier recordation records to estlblisb impacts and potealial future aft'ects. Site 
should be evaluated to determine if stlbilization or rehabilitation should be coaducted to protect 
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3-9-14 

3-10-7 

Comment 3-7-20 

Location of SWEIS Revision(s): None 

Response: 

DOE does not project any significant impacts from increased transportation 
activities through the Pueblo lands. The total transportation of radioactive 
materials on an annual basis and the bounding transportation accidents are 
reflected in the SWEIS. The impact analyses are based on the bounding 
projected annual shipments, as explained in volume I, chapter 5, 
section 5 .1.1 0 and volume III, appendix F. The shipments projected include 
Waste Isolation Pilot Plant shipments from LANL, and shipments associated 
with known subprogram activities, including the processing of plutonium 
residue from off the site. 

Comment 3-8-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; and volume III, 
appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

The analysis of a wildfire scenario was included in the SWEIS as a result of 
public concerns; see the response to comment 1-9-22, above. In volume III, 
appendix G of the final SWEIS contains the overall effects of such a fire, 
including potential human health impacts from a release of hazardous 
materials initiated by such a fire. The analysis of impacts from releases of 
radioactive materials resulting from potential seismic activity was revised and 
incorporated in the final SWEIS to address data from recently published 
seismic reports for LANL. The revised impacts are summarized in chapter 3, 
section 3.6, Table 3.6.2-2 under accidents SITE-01, -02, and -03. 

Comment 3-9-14 

Location of SWEIS Revision(s): None 

Response: 

A fence that is intended to restrict access for health and safety reasons 
surrounds Area G. The presence of this fence does alter direct elk movement 
to the San Ildefonso "Sacred Area" but does not appreciably impede their 
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ability to circumvent Area G to reach the Sacred Area. From observation, elk 
have adapted to the presence of the fence and have established alternate 
movement patterns. 

Comment 3-10-7 

Location of SWEIS Revision(s): None 

Response: 

A characterization of cultural resources, associated compliance process, and 
potential effects for the expansion of Area G was provided in volume II, 
sections 1.1.3.6, 1.1.4.1.5, 1.1.4.2.5, and 1.1.4.5.5. As discussed, a data 
recovery plan was developed for seven archeological sites in Zone 4 of 
TA-54. A copy of the survey report and data recovery plan were submitted to 
the New Mexico State Historic Preservation Office(r) (SHPO) and Pueblo of 
San Ildefonso on June 24, 1991. The SHPO accepted the data recovery 
program and, therefore, concurred with a decision of no adverse effect on July 
9, 1991. Site work to implement the data recovery plan has been initiated but 
not completed. Consultation associated with the seven sites located in Zone 
6 has yet to be accomplished with the SHPO and the four Accord Pueblos. 

All archaeological sites on the mesa top at TA-54 have been recorded. 
However, a 1980's survey along the adjacent cliff edge and talus slope was 
designed to only identity cavates. Although subsequent surveys in this area 
have identified other archaeological sites along the cliff edge, talus slope, and 
valley margin, not all of these areas have undergone a 100 percent survey. All 
identified archaeological sites have been properly recorded. Each site was 
recorded using the standard field archaeological procedures as required by the 
New Mexico SHPO during the period that sites were located. Copies of the 
original archaeological survey report, data recovery plan, and current map 
illustrating the distribution of archaeological sites across TA-54 were 
provided to Pueblo of San Ildefonso staff on September 9, 1998. 

LANL has no monitoring program in place to determine the long-term effects 
of land altering activities at TA-54 to cavates or other archaeological sites 
located along the cliff face. Measures are currently being considered to 
evaluate the long-term effects of various LANL activities on cultural features 
(e.g., comparison of existing features with earlier records, study of surface 
features for recent changes, and periodic evaluation of identified features for 
any changes through time). 

Coordination among Pueblo of San Ildefonso, LANL's Cultural Resource 
Team, and DOE is ongoing. This coordination includes bimonthly project 
review meetings that include the other Accord Pueblos. This close coordina
tion to address San Ildefonso's concerns for cultural resources at TA-54 and 
develop mitigation measures will continue. 
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and preRM thole sites. 

Cultunl sitel are directly impiCted even without fbrthrisht destructive ICtivity, just the mere 
pretence ofblnatld materiall bave consequence~ that disrupt the spiritual harmony with the 
Clllture llld the natural environment, Any mltiptioo meuuret (excavation) of the c:uhural 
I'CIOIIrCe lites will ditectly impact the Traditiollll Spirilullllld CUltural values of the Pueblo of 
Saa Dckfoaso. AD beritase reeourco litel that are related to the Pueblo People should be avoided, 
no sitelllbould be fiiCIVIted, hoWMC if it is neceasllY 1101 without direct iaput by Tnbal 
represenlltives. DOE hu expressed ln tho put an llllderslanclinawarenea of Pueblo Culturel 
value~ tcmrd tho Tewa people, and the need to preserve llld pnlteCt the lllCe8tl11 sites of the 
poopJe. 10 lea aee if they can walk the talk. 

4. Alr Qaallty 

Tbe swms llhould lddress tho llndiDaJ that have reaulted tom the litipdon against LANL 
COIICetlliDa doc:umentation of ndiOIIICiido bMarorlos an problems with quality USW~~~Ce. 
BOCIIIM ofinheratt problems iD tho way that LANL has coaducted its inventories there are 

potealial problema iD how llllculat«t public doses are meuured. PocGal COIICe!IIS are exproued 
for the tmillioa ofberyllium Rlated to future plutooium pit procbctioa. 

5. Wiaadtft IJ.q.W Waste Trtataellt liCitity (RLWTr) 

MoJ1itorina and~ of the is lltCeiiiiY to handle the added plutoaium pit production. Tbe 
Pueblo Ia coacemed for the releue of ndionuclides no Mortllldld Canyoa and its dnct iDiplllt 
to Saa llclefoalo Pueblo Ianda. RadiOIIIdidos will impact the wl1d1ife Q.e. elk, deer, rabbits), 
pllsa, llld soil wblch will4irectly impiCt the lleelth of the Pueblo People who utilized the 
mourcea1¥idin the canyon for IUbtilleDce IIIIi spiritual needs. Tbe infiltndon ofradioauclidea 
into the~ over time is doalmeated llld Ia Mlenced iato the deep aquifora by well R.-9 
Ia Lol Alamol Caayon. Contaminllioa Ia gradual and will not be readily apparent ln the short
teml, it is the Jooa-t«m CUIIIIIative impacts tom opentlont It LANL that are not beiJig 
~~~dressed. 

Concern~ are aiJo for the collection of fuelwood and the uptake of radionuclidea tom discbatgea 
that are nleued tom the burning of coDected wood. Edible plants are allo collected wilbin the 
ClllyOII that are for 111bsllteace end lpiritua1 praclicoa that n both inpted and inhaled. 
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13-12-19 

3-13-17 

Comment 3-11-19 

Location of SWEIS Revision(s): None 

Response: 

DOE believes it is in compliance with the National Emission Standards for 
Hazardous Air Pollutants (NESHAP) provisions of the Clean Air Act (CAA) 
and that the calculated public doses are accurate. On March 25, 1997, DOE 
entered into a Consent Decree as a result of litigation brought by the 
Concerned Citizens for Nuclear Safety regarding LANL's compliance with 
40 CFR 61, SubpartH, EPA's radionuclide air emissions regulation. As part 
of the settlement, DOE agreed to allow an independent auditor, Dr. John Till, 
to perform technical audits of LANL's radionuclide air emissions program to 
verify whether LANL is in full compliance with Subpart H. There will be two 
technical audits to be performed through the year 2000. The final deliverable, 
at the end of each audit, is a report. 

The first audit was completed in 1998 and a draft report issued on May 15, 
1998. The first "Till report" categorizes observations as regulatory 
deficiencies, technical or scientific deficiencies, and additional observations. 
The first category of deficiencies identified is called "regulatory 
deficiencies." A regulatory deficiency is defined by Dr. Till as "a finding that 
tracks directly to a regulation or requirement that was not met by the 
laboratory for the year of 1996." Of the six "regulatory deficiencies" 
identified in the report, DOE agrees with one. This deficiency refers to the 
reporting requirements of 40 CFR 61.94. As noted by Dr. Till, LANL did 
not include in the 1996 Rad-NESHAP Report: (1) the sources of some input 
parameters and (2) the stack height, diameter and exit velocity for one stack. 
This deficiency was added to the LANL corrective action program. 

The second category of deficiencies identified is called "technical or scientific 
deficiencies." This type of deficiency is defined by Dr. Till as "problems with 
the laboratory's compliance program that are not specifically noted in the 
regulations but are implicit within it and serve to undermine the credibility of 
the program." Although not specifically outlined in 40 CFR 61, Subpart H, 
these technical issues directly affect LANL's ability to demonstrate 
compliance. DOE does not consider the technical deficiencies identified by 
Dr. Till to be required by the Rad-NESHAP regulations. However, as stated 
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above, DOE and LANL agree with Dr. Till in that these deficiencies do serve 
to undennine the credibility of the program from the public's point of view. 
In this regard, LANL has or will be implementing the bulk of 
recommendations and suggestions provided by Dr. Till and his team. 

The third category of deficiencies identified by Dr. Till is called "additional 
observations." This type of deficiency is defined by Dr. Till as items that 
"point out practices that the ITAT [audit Team] detennined to be questionable. 
These issues are not noted or implied in the regulation, but relate to good 
scientific practice and need to be addressed by the laboratory." The vast 
majority of the deficiencies identified by Dr. Till should be included in this 
category. 

DOE has taken the following steps to address Dr. Till's report by: (1) 
implementing or planning to implement many of Dr. Till's recommendations, 
(2) responding to Dr. Till on every deficiency, (3) meeting with EPA Region 
6 and infonning EPA that DOE believes LANL is in compliance, and (4) 
meeting with NMED and asserting LANL is in compliance. 

Comment 3-12-19 

Location of SWEIS Revision(s): None 

Response: 

The question of monitoring air emissions for beryllium is discussed in 
volume I, section 4.4.2.3, Existing Ambient Air Conditions; section 5.3.4, 
Air Quality, section 5.3.6; Human Health; and section 5.3.6.2, Worker Health. 
These sections state that existing monitoring will continue and even with a 
proposed increase in beryllium operations under the Expanded Operations 
Alternative of 50 to 60 percent, the guideline value for beryllium would not 
be exceeded. Therefore, it is not anticipated that consequences to workers or 
the public would be measurable. As an example, for workers, no sensitization 
to beryllium would be detected using the LANL Industrial Hygiene 
Monitoring Program. It is worth noting that beryllium is a hazardous air 
pollutant that is regulated under 40 CFR Part 61, Subpart C, which establishes 
an emissions limit of 10 grams over a 24-hour period. LANL must and does 
comply with this requirement. 

Comment 3-13-17 

Location of SWEIS Revision(s): None 

Response: 

The planned upgrade of the RLWTF will add tertiary treatment at the end of 
the process consisting of reverse osmosis and ultrafiltration. This added 
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00 treatment reduces the concentrations of all radionuclides, except tritium, to 

levels that meet drinking water standards. The RLWTF has also imposed 
stricter standards on the facilities that discharge to the RLWTF, including the 
plutonium facility at TA-55. Therefore, increased pit production, when it 
occurs, would not increase concentrations of radionuclides into Mortandad 
Canyon. 

DOE is aware that members of the Pueblo of San Ildefonso use local plant and 
animal sources for subsistence and spiritual needs. DOE considered this in 
assessing doses from special pathways in calculating human health effects. 

DOE is monitoring the impacts of radionuclide releases in Mortandad Canyon 
and studying potential risk from these releases. LANL is nearing completion 
of a study that assesses the risk of elk meat consumption for elk that forage in 
the immediate vicinity of the Area G low-level radioactive waste (LLW) 
landfill. The study assumed an unusually high rate of elk meat consumption 
and compared modeled risk to risk based on actual concentrations in elk. The 
results are that the risk is well below federal guidelines (Ferenbaugh et al. 
1998). 

The area of Mortandad Canyon most likely having the highest radionuclide 
concentrations from past discharges is the 800-foot (240-meter) section 
immediately below the outfall that discharges wastewater from the RLWTF. 
The highest mean concentrations of radionuclides for nine locations within 
the 800-foot (240-meter) zone for the 0- to 6-inch (0- to 15-centimeter) soil 
depth have been compared with the ESL currently being used by the ER 
Project. All of the radionuclides are below the ESLs, indicating no 
appr~ciable ecological impact considering even the most sensitive terrestrial 
species. 

The ER Project is currently investigating the issue of radionuclides in fuel 
wood. While radionuclides have been detected in wild and edible plants at 
levels greater than regional background, (LANL 1997) discloses that doses 
from ingestion are far below federal regulatory standards. 
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CoacMioa: 

The Pueblo ofSaa Ddefoaso doel aot ap with the aelection of the Pnfemd Altematiw, nor 
with any of the lltemltivea. It is evident &om the preparations already unclerway that the 
preferred alternative hu been PREselected. 

Tho Pueblo of San lldefoaso request written comments lddressiDg Ita stated concerns to bo 
directed to the Governor, Coullcil, aod BnYiromneDtal Director, Bill B. Wyatt within a timely 
IIIIIIIW. If there are additional quellions for clarification on these matter please direct them to 
Mr. Wyatt It (S05)4SS-76S6. 

xc: Terry AauiJar, 1•u Gowmor 
Timothy Martioez, '1:" Lt. Governor 
Leon Roybal, Rality 
Bill B. Wyatt, DECP 

Sincerely, 

~t!:!i 
GOVERNOR 
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Comment 3-14-3 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. As discussed in the response to comment 3-6-3, above, DOE 
will not make a final decision on what level of operations to proceed with until 
it issues its ROD for the SWEIS, no sooner than 30 days after the issuance of 
the final SWEIS. For additional information, see Major Issue 2.1, Anti
Weapons Sentiment/Mission, and Major Issue 2.3, Alternatives (in chapter 2 
of this volume), and the response to comment 4-1-3, below. 
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I'05T OniCIIOlt J7lll 
AJ,'ICQOJUQIJII,- MlllllCOIIIW 

Mr. Corey Cruz 
U.S. Department of Energy 
Albuquerque Opcmioos Oftice 
P. 0. Box S400 
Albuquerque, NM 87185 

CHESTNUT LAW OmCES 
r-c.e-.ot 

AaJJdk1 ...... 
Allonors ot Law 

W1"UUIASN.L,MJDE21111 

July 15, 1998 

'IU.VIIONE(R!)
•.u:(lltJ)-

Re: Additional commi!Db of the Pueblo of Sanlldofooso on the Site-Wide 
Envirolllllmllallmplct Stalemeat. 

Dear Mr. CNZ: 

Chestnut Law Oftices is lepiCOUIIICI for the Pueblo of San lldofoaso (the Pueblo) and 
submits the filllowlDa supplcmeDtll COIIIIIJellts on behalf of the Pueblo. These COIIIIIIOiliS give 
the reasons for the Pueblo 'a declai011 DOl to support lilt of the altematlvesldeatified iD the Site 
Wldo BllvlroiiiiiCIIIal Impact Stllemeut (SWEIS), and the Pueblo's com:em that tho preferred 
altemallve Is tho pre~ selectioa of the Department of Energy and Los Alamos National 
Lebomory that is purportedly justified throughout the doc:wnent. Here not only the apiri~ but the 
intent and piiiJJOSe oftbe NEPA have been avoided. This is apparcol with the conclusion to 
expand a nuclear waste dump without Nl}' COIISideration of the altematlve of closwc and cleaa.·up 
oftba lite aport liom the closun: oftbe eatire labotalory. With the eminent start-up of the Waste 
lsolstloa Pilot Project (WIPP), there is no reasonable basis for expaadiJJt any other 1111Ciear 
dump, particularly one that bas already colllallliDaWcllbo Pueblo's lands and -. 

L INTRODUC110N 

From Los Alamos Nlliooal Laboratories' beaiDniD&s as a top aecret military installation, 
a c!Me relllionship bas existed between the Labs and San Ildofouso Pueblo. Thai relationship 
pre-dates the erelliou of Los Alamos Co1111ty by the State ofNew Mexico (bereafter refened to as 
the Los Alamos Enclave)'. Loa Alamos National Laboratory lits on the aboriginal territory of 

1 It is remarklble that LANL b quick to recognize its rclatioDShlp with tho Collllty, but 
not its more lOll(!· tom relationship with the Pueblo. San Rdofooso wao essentially the first 
atomic eommunlty in the aatiOJL Los Alamos County IW5 created oiler the M81lbattan Project. It 
was cll'Ved out oftbe existing Sandoval and Santa Fe Counties. It coi!Sisted ofthe lands 

4-1-3 

14-2-10 

4-3-1 

RESPONSE TO COMMENTS BY SAN ILDEFONSO PUEBLO, CHESTNUT LAW 

OFFICES 

Comment 4-1-3 

Location of SWEIS Revision(s): None 

Response: 

DOE has not predetermined that it would select the Expanded Operations 
Alternative for the continued operation of LANL. The Council on 
Environmental Quality (CEQ) regulations for implementing NEPA require an 
agency to identify its preferred alternative, if one has been identified, in a draft 
EIS. DOE has stated its preference for the Expanded Operations Alternative 
to fully implement the mission assignments to LANL as part of the several 
NEPA reviews, primarily the Stockpile Stewardship and Management 
Programmatic EIS (SSM PElS) (DOE 1996b). DOE's decision will be 
documented in the ROD for the SWEIS as discussed in more detail in Major 
Issue 2.2, NEPA Process, in chapter 2 of this volume. Also, see the response 
to comment 3-6-3, above. 

The SWEIS addresses reasonable alternatives for waste disposal. Alternatives 
were developed by considering the range of potential operations that are or 
could be assigned to LANL over the next 10 years. The expansion of the 
TA-54/Area G LLW Disposal Area is part of the Expanded Operations 
Alternative. The other three alternatives (No Action, Reduced Operations, and 
Greener) assume that there would be no expansion of theTA-54/Area G LLW 
Disposal Area, and that LLW would have to be shipped off the site when the 
waste volume exceeds the current capacity. Table 1.1.1.3-1 in Volume II, 
shows the potential LLW volume under each of the four alternatives and the 
waste volume above currently developed Area G capacity. While the 
expansion of Area G is part of DOE's Preferred Alternative, the SWEIS does 
analyze the impacts of other alternatives for LLW disposal. Also, see Major 
Issue 2.7, Expansion ofTA-54/Area G Disposal Facility, in chapter 2 of this 
volume. 

Comment 4-2-10 

Location of SWEIS Revision(s): None 

Response: 

Under all the alternatives, the projected waste to be disposed of exceeds the 
capacity of the existing Area G footprint; thus, some action (expanding on the 
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site or shipping LLW off the site for disposal) will be implemented within the 
next 10 years. DOE proposes to expand Area G for the disposal ofLLW only. 
The Waste Isolation Pilot Plant (WIPP) facility will be the recipient of new 
and legacy transuranic (TRU) wastes generated by LANL activities, currently 
in storage at the TRU pads in Area G pending shipment to WIPP, in 
accordance with the Waste Management (WM) PElS (DOE 1997c) Record of 
Decision (ROD) (63 Federal Register [FR] 3629). The WIPP facility will not 
accept LLW for disposal. The WM PElS under the LLW Preferred 
Alternative considers LANL to be one of six sites from which DOE would 
select two or three regional disposal sites after consultations with 
stakeholders. The SWEIS analysis for the Expanded Operations Alternative 
includes the possibility that Area G could import LLW from other DOE sites 
for disposal, as a regional disposal site for LLW, as well as continue to dispose 
ofLANL's generated LLW. The current LLW capacity available at Area G is 
limited. If LANL is selected as a regional disposal site, the expansion of Area 
G would occur at the fastest rate. If LANL continues to dispose of its own 
wastes, the expansion would still occur, but at a slower rate. 

Comment 4-3-1 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS does not consider the transfer of land or the issue of aboriginal 
claims by the Pueblo of San Ildefonso. See also the response to comment 
3-5-7, above. 
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San DdefUDSO Pueblo with legal title now held by the Unired Swes Government. The Pueblo's 
aboriginal title to that area has never been completely extinguished by the United States. Much 
of the land underlying the laboratory was initially acqubed by the United States fiom private 
third parties, with the intention to hold the legal title for the benefit of its aboriginal title owner, 
San lldefonso Pueblo. Ultimately the Pueblo only gained recogniud title to a ~mall portion of ~4-3-1 
that pun:hase - the area now known as the San Ildefonso Sacred Area Reservation and the rest 
became part of the Jemez National Forest, and subsequently the fedetal military reservation of cont. 
Los Al111101. 2 Pueblo property protected by the Archeological Resources Protection Act, the 
National Historic Preservation Act, and the Native American Graves Protection and Repatriation 
Act is located throughout the DOE lands. This relatio.oship has not always been appreciated by 
the Department or the University of California. In more recent times the close relationship bas 
produced the DOE-Pueblo Accords which are discussed in the SWEJS at p. 7-7: 

To achieve mutual goals of Improved undmtanding and cooperatiou, the four 
pueblos and the DOE are recognized as sovereign entities that will interact with 
one 11110ther on a government-to-government basis. DOE and each of these 
Pueblos have executed formal accord documents setting forth these relationships. 

The SWEJS c:oaectly treats the Pueblo Accords as "applicable laws, regulations and other 
requirements" but, with the exception of the discussion of accord consultation coooeming 
cultural resources and monitoring. the SWElS document ignores the distinct govemmental status 
of San Ildcfonso Pueblo. The Pueblo notes that some of the maps used in the SWEIS are 
deceptive in treating San Udefonso as just another municipality a few miles away, not as federally 
recognized tribal government whose federally recognized territory is adjacent to the LANL I 4-4-1 
property. This is not the type of relationship envisioned by the Accord Pueblos. In contrast, San 
DdefOIISO Pueblo believes that "Accord work." where DOE provides support for Pueblo 
participation in environmental monitoring, needs to expand for more policy work so a true 
government-to-government relationship will exist Policy development requires more I 
contributions of the Pueblo and serious consideration of those contributions, particularly in the 4-5-15 

originally reserved by the Federal Government for the Project, thereby excluding most previously 
populated areas and communities. including most minority communities. (Williams, New 
Mexico in Maps, Second Edition, UNM Press t 986, p. 366). To this extent, it is not a ~typical" 
New Mexico ColDity, but a federal enclave. The racial population of the County, according to 
thcSWEISis8S~oCaucasian. SWEIS, Table4.9.1.1-l, Vol.l,p.4-164. This is not consistent 14-6-15 
with the population mix of the surromding region. Sec Williams, supra. The analysis of the 
effects of the laboratory on the surrounding minority populllion, particularly San lldcfonao is 
skewl!d becauac this population Is minimized. Sec infta at 10. 

2 The political machinations of various federal agencies, particularly the Bmeau of Indian 
Aft'aln, the United States Forest Service, and the National Park Service which led to the failure 
of all ofthe lands to be held Cor the benefit of the Pueblo are described to some degree in On 
Rims aad Ridges, tile Lot Alamos Area Slaee 1880 by Hal K. Rothman, University of 
Nebraska Press, t 992. 

2 

Comment 4-4-1 

Location of SWEIS Revision(s): None 

Response: 

The Pueblo Accords, as discussed in volume I, chapter 7, section 7.2.9, 
provide a framework for government-to-government relationships between 
each of the Accord Pueblos and DOE. Cooperative Agreements have also 
been entered into between DOE and LANL and the Pueblos of Cochiti, Jemez, 
Santa Clara, and San Ildefonso. These agreements allow for Pueblo 
participation in the planning and consultation of various activities at LANL. 
Certain policy decisions at LANL, including many aspects of stockpile 
stewardship and management, are the direct responsibility of DOE, with 
oversight of certain functions by appropriate federal agencies. The 
implementation of these decisions will be coordinated, as appropriate, with 
the Pueblo of San Ildefonso and the other Accord Pueblos, as federally 
recognized tribal governments. 

Comment 4-5-15 

Location of SWEIS Revision(s): None 

Response: 

The environmental impacts on the Pueblo of San Ildefonso associated with 
LANL operations are included in the SWEIS, and are considered in the 
Environmental Justice analysis. The impacts explicitly addressed in the 
Environmental Justice analysis include those to land resources, geology, soils, 
water resources, ecological resources, air quality, human health, and 
transportation. No disproportionately high and adverse impacts were 
identified in any of these areas for any of the SWEIS alternatives. DOE 
believes this analysis is adequate. 

Comment 4-6-15 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that there are several different approaches that could be used in 
assessing the environmental justice impacts of LANL operations. However, 
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DOE disagrees that the segmentation approach used in the SWEIS obscures 
the potential impacts of LANL activities on minority and low-income 
populations. In fact, this approach highlights that most areas within the 
50-mile (SO-kilometer) radius of LANL have a large percentage (greater than 
25 percent) of minority or low-income residents. Regardless of the 
methodology used to establish sectors for the comparative analysis, the 
residents closest to LANL operations are those in the communities of White 
Rock and Los Alamos, which have relatively low percentages oflow-income 
or minority residents; most of the other communities within 50 miles 
(80 kilometers) of LANL have a substantial percentage of low-income or 
minority residents. The impact analyses for each of the SWEIS alternatives 
are consistent with this broad description of the communities near LANL and 
are not as dependent on the definition of segments as the conunentor indicates. 
DOE believes this analysis is adequate. 
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areas of waste diaposal, long-tenn stewardship and institutional controls. 

The Laboratory sits atop Pajarito Plateau. The land area is crossed by several deep ~ 4-6-1 5 
canyons, ctealing narrow, eroding mesas. These canyons direct wastes from LANL directly on t 
the Pueblo's down- slope lands. lflands or waters are contaminated due to LANL activities, San cont. 
Ildcfonso Pueblo is usually the ftrSt to 5Utfer the effects of that contamination. Air emissions are 
also of coocern to the Pueblo. By virtue of its political status as a federally m:ognizcd Indian 
tribe, which, in turn is inextricably tied to the Pueblo's territory, San lldefonso will also be the 
entity that has to deal with LANL contamination for the longest period of time. 

Rather than suggest an anslysis to ilklltifx the prefened alternative, the document j4-7 -3 
appears to .iJI,SI& with bare, conclusory analysis, a previously determined course of action. As a 
result, the SWElS does not accursrely or adequately describe, much less address the Pueblo's j

4 
B 

9 concerns about the cumulative, long-tenn effects on its lands, water, cultural resources, wildlife - -
and plant life, and the effects on its spiritual center resulting from these environmental factors. 
While making strong statements about LANL's relationship with the Los Alamos enclave, it 
virtually ignores the governmental status of the Pueblo of San lldefonso in most substantive 
ways. The inherent right of Indian tribes, sometimes stated as "the right to make their own laws 
and be governed by them" Wjmamn Lee 358 U.S. 217(1959), is the right to retsin their 
se~- as a government, society and culture,- and this right is tied to its "federally , 4_9_1 recognJ:!Zd lands". 

If the Site-Wide Environmentallntpact Statement is to be adequate, it must discuss the 
effects of its proposals on San Ildcfonso, taking into account and embracing this different status, 
not ignoring it through facially sophisticated statistical analyses and bin, ooru:lusory assertions. 
This Draft Site-Wide Environmental Impact Statement is seriously flawed. These flaws jumfy a I 
preferred alternstive that actually increases the hazards of significant harm to the Pueblo of San 4-1 0-15 
Jldefonso, while producine economic advantages to the predominately Caucasian community of 
Los Alamos. The SWFlS implicitly concludes that the preferred alternative is consistent with 
federal government responsibilities to the Pueblo, without addressing the distinctive factors 
relating to the federal responsibilities to the Pueblo. For example, unlike the National I 4-11-1 
Laboratory, and the non-Pueblo population living in Los Alamos County, the Pueblo cannot 
move and remain a federally recolllliZJed tribe. The presetV&tion of the culture and life ways of 
the Pueblo are inextricably tied to its territory. The Pueblo defines the reasonably foreseeable 
future in terms of centuries, not decades. If the cwnulalive effects ofLANL activities destroys 
the viability of its territory, destroys the naturul resoun:es that are necesssry to keep the culture 14 12 9 alive, it destroys the Pueblo. - -

AdditionallllllBS are addressed in these Comments (1) the proposed expansion of Waste 
Storage Areas in the preferred alternative; (2) the inadequacies in the Environmental Justice 
Analysis. 

3 

Comment 4-7-3 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS identifies and analyzes the impacts offour reasonable alternatives 
for carrying out LANL's mission. (See response to comment 4-1-3.) Also, see 
Major Issue 2.3, Alternatives, in chapter 2 of this volume. 

Comment 4-8-9 

Location of SWEIS Revision(s): None 

Response: 

DOE disagrees that the SWEIS does not accurately or adequately describe the 
cumulative impacts on natural and cultural resources. The impacts for each 
of the four alternatives analyzed are presented in volume I, chapter 5. 

Comment 4-9-1 

Location of SWEIS Revision(s): None 

Response: 

DOE believes the impacts on the Pueblo of San Ildefonso resources were 
adequately analyzed and described in the SWEIS. DOE will continue to 
interact with the Pueblo of San Ildefonso on a government-to-government 
relationship as per the Accord (DOE 1992) signed between DOE and the 
Pueblo. DOE is also committed to continuing to support the establishment 
and development of a San lldefonso Environment Department in order to 
enable the Pueblo to independently assess the potential impact of the 
continued operation of LANL on its resources. 

Comment 4-10-15 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. See response to comment 4-5-15, above, and Major Issue 
2.1 0, Environmental Justice, in chapter 2 of this volume. 
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Comment 4-11-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. See the response to comment 4-9-1, above. 

Comment 4-12-9 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS analyzes the potential impacts of LANL operations on natural 
resources and cultural resources. DOE believes that these analyses show that 
continued operation of LANL under any of the four alternatives would not 
have significant impacts on these resources. 
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IL THE PREFERRED ALTERNATIVE'S EXPANSION OF WASTE STORAGE AT 
TECHNICAL AREA 54. 

The prefened alternative contemplates incteaSing the acreage used for storage and 
management of nuclear waste. The preferred alternative is to open new areas within existing 
Technical Area S4 for additional dumping. The Pueblo 11M long sought to remove ftom its 
boundaries the nuclear waqte dumps In Technical Area 54. The Pueblo is one of the only tribes 
in the country with a federal nuclear waste dump directly acljacent to its lands. 'This duntp, or 
"waste management area," is located on the top of a mesa, jutting out between two canyons. The 
lands below the mesa are San Ildefonso Pueblo "Sacred Area" reservation lands.' 

The Defense Nuclear Facilities Safety Board (DNFSB) describes the active concept of 
waste disposal in TA-54 in the following way: 

LANL 's present waste disposal program hinges largely on the concept that the 
hydrogeology of the area essentially precludes groundwater contamination, 
because the dominant geologic formation, tuft, has a very low pameability and 
moisture content. Additionally, there is a large vertical distance, approximately 
1000 feet, between the bottom of a disposal pit and the water table. However, 
groundwater contamination may not be the primary concern for LANL. The 
disposal site is located on a narrow mesa top and trenches are constructed such 
that their walls can be fifty feet ftom the mesa's edge. Thus, horizontal 
movement ofleachates could lead to seeping through the canyon walls. This is 
particularly pertinent since the mesa is adjacent to the site boundary. 

Presently there are two open low-level waste trenches at LANL. • • •[.] The 
trenches are approximately 60 x 80 x 700. These 1renches are unlined and their 
floors are sloped to a French drain. The infiltration covers are minlmal, consisting 
of only 3 feet of crush tuft beneath 0.5 feet of soil, and unlike commercial 
disposers, LANL does not mound its cover materials, The NRC Branch Technical 
Position on Design and Operation of Low-Level Waste Facilities, states that "the 
cover should be mounded to facilitate drainage". LANL facility management 
staled that since there is no evidence that infiltration has historically been a 
problem, moundina covers would contribute little. However, LANL has bad 
difficulty reaching a consensus on a model to describe rates of infiltration and 
transport of radionuclides in the tuft. Aa aueb. I.ANJ.' • Icy conaeryatjye 
practjces prcscntly lock a lhcoretica! bMjs 

DNFSB LANL LLW Management Review Trip Report dated May 4, 1994, ar pp. 3-4. There is 
no indication in the SWBIS that LANL bas altered its practices in light of this report by the 
agency that the SWEIS adcnowledges is to "recommend to the Secretary of Energy those specific 
measures that should be adopted to ensure that public health and safety are adequately protected." 

' Reserved for the exclusive benefit of San Ildefonso Pueblo by Congress in 1949. 

4 

§ 
Cl) 

No comments identified. ~ Vj 



w 
~ 
-.....l 

SAN ILDEFONSO PUEBLO, CHESTNUT LAW OFFICES 

DocUMENT 4 
PAGES OF12 

SWEIS p. 2-14-IS. 

The SWEIS begins with the assumption tbat its present praetices are sufficient to protect 
public health and safety. This Is not accurate. For example, the discussion of Slope Stability, 
Subsidence and Soil Liquefaction talks about the fact that LANL facilities near a cliff edge are 
susceptible to ~lope instability. (SWEIS 4-32) However, thiR is not taken into consideration in 
discussing possible hazards associated \\ith TA-S4 although storage facilities are within fifty feet 14-13-13 
of a steep canyon wall. De~'Pite the hazards inbmmt with niWiear waste disposal, no slope-
stability study bas been performed for TA-S4. (I d.). The highest rates of Soil Erosion are found 
in areas of steep slopes, and in the eastern portion ofLANL. (SWEIS at pp. 4·38-39). TA-54 is, 
of course, in the eastern portion ofl-ANL. Also soil erosion rates appear to be increasing. (I d.) 
Therefore, the risk of hazard to San Ildefooso from the wastes buried on the nazrow mesa top is 
inmasing. 

A. The SWEIS h lnadequte Because It Does Not Evabaate an Alternative That 
Indudes tile Removal of All Waste from Teclmlcal Area 54. 

The SWEIS is designed to look at reasonably foreseeable actions. This is described as a 
ten year look into the future. 4 Originally, TRU waste issues at LANL were to be solved with the 
opening of the Waste Isolation Pilot Project (WTPP) in Carlsbad, New Mexico. TRU waste 
would be transferred to WlPP. WlPP has cleared the last hurdles and is expected to open later 
this year. Also, at this time, the SWEIS stales that hazardous and mixed low-level waste is 
primarily shipped off the site for treatment and disposal. DOE is studying use and management 
of Low Level Waste (LL W) and Low Level Mixed Waste (LLMW). The Waste Management 
Proanunmatic EnvironmeD!allmpact Statement is described in the S WEIS as " a nationwide 
study mmining potential environmental impacts of maaaging five type» of radioactive 1111<1 14-14-4 
hazardous wastes that result primarily from nuclear defense activities." S WEIS p. 1-13. Under 
the preferred alteawive for that study, it is possible that LL W 1111<1 LLMW also could be 
lransferred off-site for disposal. (SWEIS p. l-14). Therefore, it is reasooable to asswne that 
within this next decade, one alternative would be to shut down all waJte disposal activities at 
LANL. Although the SWEIS states that it "addresses the range of decisions (i.e. regional 
disposal at LANL or shipment off the site) that could be made concerning disposal of LL W and 
LLMW [.)",there is absolutely no consideration of this reasonable alternative. The SWEIS docs 
not address this possibility but at the 11111e ti.tne predicates its need to expand its disposal 
activities to the equally possible scenario that it would become a regional disposal site for these 
types of waste. Given the equal possibility that no further disposal ofTRU waste, LLW or 
LLMW need take place at LANL, this SWEIS should consider this realistic alternative. 

B. The SWEIS Does Not Provide 1 Reason Why Expansioa. of Waste I 4-15-1 0 

4 The SWEIS stales: "The SWEIS analyzes ciiiTCI\t and proposed activities that could 
occur over the next 10 years, DOE chose the 1 0-year time period as one in which future activities 
could be reasonably anticipated and described. Prcdi~'ting activities beyond I 0 years would have 
been excessively speculative." SWEIS at p. 1-20. ' 

s 

Comment 4-13-13 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that its current practices are protective of the environment and 
the safety and health of the public and its workers. At TA-54, Material 
Disposal Area (MDA) G, disposal cells are constructed 50 feet (15 meters) 
from the competent canyon rim. The competent canyon rim is defined as the 
first significant break in slope in the mesa top; it is generally not the cliff edge. 
In the Performance Assessment and Composite Analysis for Los Alamos 
National Laboratory TA-54, MDA G, (LANL 1998b) the cliff retreat rate is 
assumed to range from 0.0002 to 0.00003. Based on these cliff retreat rates, 
the minimum amount of time for the waste to be exposed due to cliff retreat is 
75,000 years. The assumed cliff retreat rates were determined from 
laboratory-wide studies. 

Reneau's TA-21 Cliff retreat study (Reneau 1995) used geomorphic and 
cosmogenic isotope studies to determine cliff retreat rates of 0.11 to 0.26 feet 
(0.28 to 0.66 meters) per 1,000 years. The average block thickness measured 
in the study was 4.3 feet (1.3 meters). This study would provide a bounding 
case for TA-54, MDA G because both sites are in the eastern portion ofLANL 
and the TA-21 mesa has much more vertical relief than Mesita del Buey. The 
greater vertical relief at TA-21 results in a higher cliff retreat than that at 
TA-54, MDA G. Based on this study, it would take 190,000 years to expose 
the waste due to cliff retreat. 

While Area G is part of the pinyon-juniper woodlands, there are no data to 
support increased erosion rates at TA-54, MDA G. The performance 
assessment uses an average, mesa-wide rate of 0.24 kilograms per square 
meter per year for the vertical erosion. From this value, for a 7-foot (2-meter) 
cover on a disposal cell, it would take 10,000 years for the cover to erode 
through to the top of the waste. 
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Comment 4-14-4 

Location of SWEIS Revision(s): None 

Response: 

As the commentor notes, under the Preferred Alternative for the WM PElS, 
which proposed regional disposal of LLW and low-level radioactive mixed 
waste (LLMW), these wastes would be treated on the site at LANL, and 
disposed of at a regional site to be determined after consultation with 
stakeholders. One of the potential regional disposal sites for LLW would be 
LANL. Therefore, in the Expanded Operations Alternative, the SWEIS 
addressed treatment and disposal of LANL-generated LLW, as well as 
disposal of off-site generated LLW. Under this alternative, expansion of the 
TA-54 MDA G LLW Disposal Area would be required. In the other three 
Alternatives (No Action, Reduced Operations, and Greener), the SWEIS 
analyzes the shipment ofLANL's LLW for off-site disposal, which is the other 
option of the Preferred Alternative in the WM PElS. 

The shutdown and cleanup of all waste disposal activities at MDA G was not 
considered a reasonable alternative in the SWEIS because the continued 
operation of LANL is dependent on those functions. Even if LLW wastes 
were to be shipped off the site, treatment of these wastes would need to 
continue. In addition, there are LLW wastes for which LANL has a unique 
disposal capability, or for which there are no approved waste acceptance 
criteria at other sites. For additional information see Major Issue 2.3, 
Alternatives, and Major Issue 2. 7, Expansion of TA-54/Area G Disposal 
Facility (chapter 2 ofthis volume). 

Removal of all waste from TA-54 was not considered a reasonable alternative 
for the 10-year timeframe of the SWEIS. 

Comment 4-15-10 

Location of SWEIS Revision(s): None 

Response: 

The current LLW capacity available at Area G is limited, as discussed in the 
response to comment 4-2-10, above. If LANL is selected as a regional 
disposal site, the expansion of Area G would occur at the fastest rate. If 
LANL continues to dispose of its own wastes, the expansion would still occur, 
but at a slower rate. Currently, LANL generates some LLW that, primarily 
because of its size and shape, does not meet the acceptance criteria for 
disposal at other DOE sites, such as the Nevada Test Site. However, the 
decision as to the ultimate treatment and disposal ofLLW and LLMW will be 
done in the ROD for the WM PElS, expected in early 1999. 
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Maaagemeat It Needed Wllhla the Nest Tea Years. 

As noted above, the SWEIS only looks ten years into the future. During that period, TRU 
waste will be transferred to WIPP. The SWEIS also states that actual waste generated in the 
fUture should be less than the projections used in the report. (SWEIS at p. 2-5). The Expanded 
Operations Alternative pwpons to reflect "the implementation of assignments at higher levels of 
operations through much ofLANL". However, the description of the factors infiUCDCing 
selection of the Expanded Operations Alternative as the Prefemd Alternative do not support any 
need for significant increases in waste liWIIIIaJ at LANL. Seep. 3-15. In fact, the description of 
Waste Storage \D\der the Prefemd Alternative does not anticipate any increased need in the next 
I 0 years; It is similar to tbe No Action alternative: 

3 .2.1 S Solid Radioactive and Chemical Waste Facilities 

••• 
Waste Storaae. As under the No Action Al1enultive, prior to shipment to off-site 
treaunent, storage and dispossl facilities, LANL would store chemical and mixed 
wastes. LANL would also store: legacy TRU waste until WIPP is opened for 
disposal; LLMW until treatment facilities are available; and LL W uranium chips 
until sufficient quantities were accumulated for stabill.zation campaigns. 

While the preferred action alternative has increases in the transport of waste, and the 
general waste stream is sbrinldng so that tbe actual amount of stored WilSie is decreasing, thereby 
pos.~bly opening up space within the existing disturbed area for LLW waste, apparently it does 
not take this into account when concluding tbat Existing dispo&ll capacity will be filled before 
2000 and that it would need to expand the area dedicated to waste disposal. 

Also, the SWEIS provides no explanation as to wh)' the factors influencing selection of 

4-15-10 
cont. 

the preferred alternative can only be satisfied by on-site storage and disposal ofLLW. In the 14 16 1 O 
absence of reasonable facts that establish a unique need for on-site storage, there is no basis for - -
including expansion of Waste Management Areas in the preferred alternative. 

C. The SWEIS Does Not Adequately Addnu the Cumulative Elfectt oCLANL 
Activities oa Saa Uderonso Pueblo Ia ANerling the Poteatlal Jlai'IJI to the Pueblo. 

The SWEIS at one point actually acknowledges that San Ildefonso Pueblo land use is 
affected by LANL activities. (SWEIS at p. 4-14). However, there is no place within the SWEIS 
that contains a comprehensive discussion of the impact of LANL and DOE activities on San 
lldefonso. As noted infra. the discussion in the public health section of special pathways 14-17-15 
establishes an increased risk for San Ildcfonso Pueblo members who choose to make use of tbc 
Sacred Area reservation to mainrain some cultural and religious practices. (SWEIS 3-54). 
Noise, Air Blasts and Vibrations concerns primarily relate to "sensitive architectural receptors" - I 
otherwise known as the Pueblo's anccsnl homes. Perimeter soils, including some on San 4-18-11 
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Comment 4-16-10 

Location ofSWEIS Revision(s): None 

Response: 

The WM PElS (DOE 1997c) under the LLW Preferred Alternative considered 
LANL to be one of six sites from which DOE would select two or three 
regional disposal sites after consultations with stakeholders, as discussed in 
the response to comment 4-2-10, above. The SWEIS analysis for the 
Expanded Operations Alternative includes the possibility that Area G could 
import LLW from other DOE sites for disposal, as a regional disposal site for 
LLW, as well as continue to dispose of LANL's generated LLW. The current 
LLW capacity available at Area G is limited. The SWEIS analyzes the 
environmental impacts and the footprint needed at Area G to allow for the 
implementation of this alternative. The WM PElS ROD for the LLW 
implementation has not yet been issued. A more detailed explanation of the 
volumes of LLW to be disposed of under each alternative is provided in 
sectionl.l.l.3 ofvolume II. 

IfLANL is not selected as a regional site, some LLW could be sent for off-site 
disposal, as reflected in the No Action, Reduced, and Greener Alternatives. 
While this is also a possibility under the Expanded Operations Alternative, 
this isn't examined in detail in the SWEIS (in the same way that on-site 
disposal could be applied to No Action, Reduced, and Greener Alternative). 
The ROD for the WM PElS will select the regional sites for the disposal of 
LLW, which would include a decision regarding the need to continue to accept 
LLW for disposal at Area G. 

Comment 4-17-15 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS does project slightly higher doses for individuals utilizing the 
special pathways evaluated. For an individual who participated in all of the 
special pathways, the worst-case dose increase to the individual is calculated 
to be 0.003 rem per year over that of the average resident in the region. This 
corresponds to an increased probability of inducing a fatal cancer of slightly 
more than one in a million. 
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In response to this comment, DOE reviewed the data used in the analyses of 
the special pathways. With the exception of pinyon nuts, all doses were 
dominated by cesium-137, strontium-90, and uranium. These radionuclides 
exist in the environment, regardless of the presence of LANL. Cesium and 
strontium are fission products produced and dispersed by previous 
atmospheric testing of nuclear weapons, a practice now banned by 
international treaty. Uranium is naturally occurring, and is known to be 
abundant in the environment of the Los Alamos region. (It should be noted 
that although uranium is also used for various purposes at LANL, isotopic 
testing is capable of determining the source of the material.) 

In the case of pinyon nuts, plutonium-239 dominates the doses. However, 
there are three points to note here. First, the original study providing the 
concentrations used in the analysis (referenced in volume III, appendix D, 
Table 0.3.3-50) demonstrates that the plutonium level was high at only one 
site, TA-54. This is an area of known elevated plutonium levels from past 
operations and is monitored by the LANL Environmental Surveillance and 
Compliance Program. Second, the pinyon nuts sampled were collected off the 
ground, and were neither washed nor shelled before being analyzed. 
Therefore, it is not possible to exclude the location of the contaminant. 
Finally, note that this contaminant, while elevated in the nut samples, only 
contributes about 3 percent to the total dose attributed to the sum of the 
pathways. 

In summary, the doses due to the special pathways are dominated by 
radionuclides that, in tum, are not due to activities at LANL. Basically, the 
dose would exist in the absence of LANL. Put in perspective, the fatal cancer 
risk from the special pathways is much lower than other risks to which the 
individuals are exposed and is within the range of risk accepted by the EPA 
for individual known or suspected carcinogens. The reader is directed to 
volume III, appendix D, section D.l.l, for further discussion of the human 
health consequences of radiological and chemical exposures 

Comment 4-18-11 

Location ofSWEIS Revision(s): volume I, section 4.3.1.4 

Response: 

The commentor has referenced several sections of volume I, chapter 4, 
Affected Environment, particularly the Geology and Soils and the Water 
Resources sections. These discussions focus on historic LANL influences on 
soil, sediment and water quality. The information presented in chapter 4 is to 
describe the current environment and operations of LANL to form a basis for 
the analysis of the proposed alternatives. The commentor is referred to 
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volume I, chapter 5, Environmental Consequences, for more information on 
the potential impacts of implementing the SWEIS alternatives. 

The commentor is correct in that the natural pathway crosses down-slope of 
the Pueblo of San Ildefonso lands and meets the Rio Grande down gradient 
from a nearby San Ildefonso well field. The text was revised accordingly. 
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lldefouao Lands, contain average levels of uranium, plutonium ·238 and gross gamma activity 
that are significantly higher than background. (SWEIS p. 4-35) . Beryllium and lead are 
consistently higher in perimeter and background soils. (S WETS at p. 4-38). 

'I HE SWEIS points out in the discussion of Sediment Quality that: 

The source of Ibis contamination is believed to be historic teleases from LANL 
operations that occurted in Acid Canyon (a tributary to Pueblo Canyon) from 
1945 to 19S2. Natural stream processes have moved the contaminated materials 
out of Acid Canyon, down through Pueblo Canyon, and into lower Los Alamos 
Canyon to the Rio Grande. 

(SWEIS p.4-64). What it fails to note Is that this natural pathway crosses down-slope San 
lldefonso Lands and meets the Rio Grande not tar from a San lldefonso Well field. Historic 
discharges to Mortandad Canyon have mulled in above background tesidual radioliiiCiide 
concentrations in alluvial ground~'Bter and sediments. (SWEIS at p. 4-61). Sediment samples 
from Los Alamos Canyun in 1994 ostablishcd high counts of selenium. For the period from 
1990 to 1994, Plutonium ·239 and -240 were detected in sediments in Acid Canyon, Pueblo 
Canyon and Los Alamos Canyon. The source is believed to have been releases from LANL 
operations that tnok place over fifty years ago. (SWEIS at p. 4-64). Sediment deposits on San 
lldefonso Pueblo along the Rio Grande between Otowi Bridge and Cochiti Lalce show elevated 
levels of Plutonium attributable to LANL activities, at least in part. (SWEIS 4-65). Tritium and 
Plutonium 238 have also been detected at elevated levels on San Jldefonso Pueblo. (Id.). 

The SWEIS acknowledges that LANL operations have "influenced" water quality. This 
would be a "bad" influence. The SWEIS di1K:11SSC!l several wala' quality problems. For example, 
it notes that 20 nf the 22 alluvial groundwaler samples collected in Mortandad Canyon exceeded 
Safe Drinking Water Act Standards for Tritium. And the standard for strontium 90 was exceeded 
in at least SO percent of the alluvial g!OWidwater Satnples collected from Los Alamos and 
Mortandad Canyons from 1990 to 1994. (SWEIS 4· 7S & 76). 

In addition to contamination, the SWEJS erroneously clwacterizes LANL water supply, 
suggesting that LANL has absolute, exclusive rights to a large quantity of water. This is 
inaccurate. All of LANL' s wat« uses, under present law, ate subjectto the satisfaction of the 

4-18-11 
cont. 

pre-exlstina, senior wala' rights of the Pueblo. As noted in the SWEIS, it is quite likely that the 1 4-19-11 
act\lal source of recharge to tbe aquifer that supplies LANL is the Sangre de Cristo Mountains. 
That means that LANL shates the aquifer with not only San lldofonso Pueblo, but several other 
entities as well. (SWEIS at p. 4-42). To the exteDt that LANL use deprives the Pueblo of its 
ability to malce use of its senior wala' rights, LANL will be taking more than it has a right to, 
without regard to the actual number of aallons pumped. 

The forgoing discussion merely raises some, but far from all, of the admissions scattered I 
throughout the various sections of the SWElS on the effects ofLANL and DOE activities on the 4-20-15 
Pueblo's population, ~urces and other property. If all of these admissions are taken together, 

7 

Comment 4-19-11 

Location of SWEIS Revision(s): None 

Response: 

DOE did not intend to suggest that it has an exclusive right to withdraw water 
from the Rio Grande water basin. In 1975, the State Engineer issued a permit, 
which quantified DOE's ground and surface water rights at a combined 
diversion of 5,541.3 acre feet per year. DOE understands that under the 
doctrine of prior appropriation, junior water rights are subject to any senior 
water rights. 

Comment 4-20-15 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 4-5-15, above. 
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the telection of the preferred alternative is patently Ulll'e8SOnable because it creates the greatest 
risk of continued and expanding injury to the Pueblo, and the Pueblo is the most vulnerable 
population affected becau1e of its status as a federally recognized Indian tribe, whose ability to 
govern is tied to the lands adjacent to Los Alamos National Laboratory. 

m ENVIRONMENTAL JUSTICE 

A. The "Coulstent National Pattem" 

Each Federal Agency shall conduct its progi8111s, polk.ies, and lll:livitics tbat 
substantially affect human health or the environment, in a lllllli1Cl" that ensures 
such programs, policies, and activities do not have the effect of excluding persons 
(Including populations) from participation in, denying persons (including 
populations) the benefits of, or subject persons (including populations) to 
discrimination under such programs, policies, and activities, because of their race, 
color or national origin. 

Executive Order 12898, §2.2. 

The President's memorandwn atCOmpanying the order states tbat the Executive 
Order is designed "to focus Federal attention on the environmental and human 
health conditions in minority communities and low· income communities with the 
goal of achieving environmental justice" and "to promote nondiscrimination in 
Federal programs substantially affecting human health and the environment 

See ln the Matter ofl,oujsjw F.!I!Q.Y Services, I. P. (Claiborne Enrichment Center) LB 
97·8, Final Initial Decision addressing ContentionJ.9, Docketed with U.S.N.R.C. May 1,1997, 
atp.11. 

While the original siting of the Manhattan Project had much to do with the need for 
secreey, the development of the Los Alamos Community and the practices of the Project's 
successors has followed a general pattern for most nuclear waste facilities • Put the waste next to 
the poorer communities and away from the non-minority community. A 1987 study by the 
United Church of Christ, "Toxic Wastes and Race in the United States, A National Report on the 
Racial and Socio-Economic Characteristics of Communities with Hazardous Waste Sites" found 
that "race proved to be the most significant lliiOilg variable tested in association with the location 
of COIIIIIICreial hazatdous waste facilities. This represented a consistent national pattern". 1n 
many respects, the location of LANL 's Waste Depository at TA-54, directly adjacent to, up
slope from San lldefonso Pueblo, and down-slope from the predominantly white community of 
Los Alamos County, was probably one of the early examples of this disgraceful "consistent 
national pattern". That the waste is deposited directly adjacent to the San Ildefonso Pueblo 
"Sacred Area" as recognized and designated by Congress, adds insult to injury. 

4-20-15 
cont. 

No comments identified. 
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B. Teebalcal Allalyals Avolda Prutleal Etfecta of Propoaed Aedoas 

The Site-Wide ElS,ln selecting its prefl:rred alternative artfully uses statistics and data 
misc:haracterizations to reach the unsupportable detennination that tbe preferred alternative, to 
expalld nuclear waste storage In TA-54, and not in an altemativeTA that is fartiwr from the 
Pueblo and closer to tbe Los Alantos County Population, will result in any high or adverse 
impacts that "effect all populations In the llrCII equally". (SWBIS, Vol. I p. 3-54). The SWEIS 
acknowledges that the exposure to contaminants misht be greater for persona that use "special 
pathways". The "special pathways" all relate to the traditional uses of the lands by San Ildcfonso 
Pueblo - use of lands tbat began long before tbo Project was a gleam in Oeueral Oroves' eye, and 
will continue as long as the Pueblo exists. These "special pathwsy~ are described as "ingestion 
of game animals, fish, native vegetation, surface waters, sediments, and local produce; absorption 
of contaminants In sediments through the slcin; and inhelation of plant materials." (ld.) However, 
the SWElS, arbitrarily concludes that "human health impacts associated with these special 
pathways also would not present disproportionalely high or adverse impacts to minority or low 
income populations". (ld.) 

No reason is given for this conclusion In Section 3 of the SWEIS. In Section 4, ~ 
Euyimnmr;Dt, the discussion of Environments! Justice is less helpful. First, tbe SWEIS directs 
attention away from the proposed actions purportedly 81181yzed in the SWEIS (expansion ofLL W 
and TRU waste dumps at TA-54 and implcmentalion of the plutonium pit production, see 
SWEIS at p. 1-12) by deu.rmining the area to be considered for the SWEIS environmental justice 
analysis from another pollution source: the LANSCE emissions stack In TA-S3. TA-53 is not 
coot.iguous to TA-54. Then the area emanating outward from the emission stack for 50 miles 
was designated as the region of concern. Within that large ares, the Pueblo was not addressed as 
a whole, distinct, territorial eotity or community. The area was fio1ber segmented with ~four 
additiooal cin:les ..• with a radii at I 0 mile intavalsn and "the concentric cin:les wue divided by 
I 6 arcs". The minority and low incomo population data was determined for each sector. 
(SWEIS p. 4-147). The result of such segmentation is that the Pueblo of San Jldefonso, the 
minority community directly adjacent to LANL and the Los Alamos enclave, is In six separate 
sectors, each of which lllso included portions ofLANL, Bandelier Natiooal Monument, BLM 
lands, the Santa Fe National Forest, the Los Alamos dependent community of White Rock, the 
other Pueblos of Pojoaque, Nambe, Santa Clara, lliiii\CIOUS small non-Indian communities, and 
Espanola. The result is that nooe of the six sectors that include portions of San lldefooso Pueblo 
meet the cril«ia for a low-incomo community. Furthennore, two of the six sectors are not 
considered to have a minority population. SWEIS at 4-1 SO, IS I. Thus, fragmentation allows 
this analysis to go forward without corurideratioo of lbc plliCtical reality clear from any map 
showing political boundaries: that LANL bas sited its nuclear and hawdous solid waste dump 
on the top of a narrow, eroding mess, adjacent to the Congressionally recognized San Ildefonso 
Pueblo Sacred Area, a minority community which the federal government, includitlll DOE and its 
contractors, have affirmative fiduciary duties greater than any duties owed to other minorities or 
the population In general. 

The Jack of concern about the neighboring Pueblos and their ~mmunities is clear In the 
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4-21-15 

4-22-15 

4-23-15 

4-24-1 

14-25-15 

Comment 4-21-15 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 4-17-5, above. 

Comment 4-22-15 

Location of SWEIS Revision(s): None 

Response: 

As noted in the response to comment 4-5-15, above, the consideration of 
environmental impacts in the SWEIS Environmental Justice analyses was 
much more extensive than indicated by the commentor. The analyses 
specifically include the potential impacts of DOE's proposed action, including 
the impacts of Area G expansion and the impacts of pit production 
enhancement. TA-53, Los Alamos Neutron Science Center (LANSCE), was 
included in the analysis because it is a major contributor to radioactive air 
emissions for LANL and not to divert attention from TA-54. DOE believes 
this analysis is adequate. See also Major Issue 2.1 0, Environmental Justice, 
in chapter 2 of this volume. 

Comment 4-23-15 

Location of SWEIS Revision(s): None 

Response: 

See response to comment4-6-15, above, and Major Issue 2.10, Environmental 
Justice, in chapter 2 of this volume. 

Comment 4-24-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 4-9-1, above, and Major Issue 2.1 0, Environmental 
Justice, in chapter 2 of this volume. 
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Comment 4-25-15 

Location of SWEIS Revision(s): None 

Response: 

See response to comment4-6-15, above, and Major Issue 2.10, Environmental 
Justice, in chapter 2 of this volume. 
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absence of mor~ than a fleeting mention of the existGnce of Indians in tile discussion of minority 
population. SWBIS p. 4-148. While there is some, albeit inadequate, discu.111ion of the primary 
residence of the Hispanic population being outside the Los Alamos ~nclave, and in the Espanola 
and Santa Fe areas, there is no related discussion of tile adjacent Pueblo population. Id. 

Other information in the SWEIS docs establish that San Ildefonso Pueblo suffers greater 
contamination from LANL than any other community. The largest number (19) of Category 2 
hazard category facilities is in TA-54, directly adjacent to the Pueblo. According to the SWEIS, 
these are "filcilities with potential for nuclear criticality events, or that contain significant 
quantities of special nuclear materials and energy sources that could pose a risk to workers, the 
public and the environment on site". In TA-54, tritium contaminstion has been detected in soils 

4-25-15 
cont. 

adjacent to disposal shafts. Cadmium, chromium 8lld volatile orgllllics bave been detected in the 14 26 15 subsurface soils in Canada del Buey. Another part ofT A-54, Area G, has been a disposal site for - -
solid radioactive waste since 1957, 8lld is currently the only active disposal site for LL W. 
Historic discharges to Mortandad Canyon from the Radioactive Liquid Waste Treatment Facility 
bave resulted in above background residual radionuclide (americium and plutonium) 
concentrations in alluvial groundwater 8lld sediments. Tritium has been detected in the main 
aquifer. The SWElS acknowledges that "discharges under any of the alternatives could result in 
contaminant transport in tp'OIIIldwater beneath Los Alamos Canyon". SWEIS p. 3-53. The 
SWElS also admits that the Pueblo of San Ildefonso has a well field in that canyon. 

C. EaviroaJDeatal Julllke Requires a JDon Thougbtful Allalylls 

The Nuclear Regulatory Commission's Atomic Safety and Licensing Board ("the Board") 
has bad the opportunity to address what kind of analysis is required by Environmental Justice 
Executive Order 12898. See In tbc Matter ofi.ouisi!ll!l Ener.&,v Services L.P (Claiborne 
Enrichment Center) LB 97-8, Final Initial Decision addressing Contention J.9, Docketed May I, 
1997. In that case, Louisiana Energy Services, L.P. attempted to justify, in part, the placement 
of a nuclear facility between two rural, poor, predominantly black communities rather than in a 
predominantly white community with "nice homes around a lake" with testimony that there was 
uo intent to discriminate in the placement of the facility.ld. At p. 38. The Board rejected the 
premise that the absence of overt discriminatory intent is sufficient to establish compliance with 
this executive order. It stated: 

Racial discrimination in the facility site selection process cannot be uncovered 
with only a cursory review ... [.) If it were so easily detected, racial discrimination 
would DOt be such a persistent 8lld enduring problem in American society. Racial 
discrimination is rarely, if ever admitted. Instead, it is often rationalized wtder 
some other seemingly racially neutral guise, malcing it difficulty to ferret out. 
Moreover, direct evidence of racial discrimination is seldom fowtd. Therefore, 
wtder the circumstances presented by this licensing action, iftbe President's 
nondiscrimination directive is to bave any meaning a much more thorough 
investigation must be conducted by the Starr to determine whether racial 
discrimination played a role in the CEC site selection process. ~ • • [I]f the 
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Comment 4-26-15 

Location of SWEIS Revision(s): None 

Response: 

As discussed in the response to comment 4-5-15, above, the Environmental 
Justice impact analyses considers several types of environmental impacts 
associated with LANL operations. These analyses explicitly include the 
impacts to soil, water, human health, and ecological resources, including those 
projected impacts due to contamination in the area from past LANL activities. 
DOE believes that this analysis is adequate. For further information see Major 
Issue 2.1 0, Environmental Justice, in chapter 2 of this volume. 
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President's directive is to have any meaning in this ... action, the Staff must 
conduct an objective, thorough, and professional investigation that looks beneath 
the surfal:c of the description of the site selection process in the ER. In other 
words, the Staff must lift some rocks and look under them. 

Id. At pp. 44-4S. The Board concluded that the analysis done was not sufficient because the 
agency did not look to the effect of institutional racism on its selection criteria. Such criteria as 
the condition of homes, desirability of the neigb.bodloods, siting criteria relating to proximity to 
schools, hospitals and olD'Sing homes, reliance on the opinion of the predominantly Caucasian 
commllllily and not on the opinions of the minority commllllity most directly affected, were all 
facially neutral facton, which when combined \\ith the rCiUlts of a history of racial prejudice, 
operated to make placement of the most dangerous hazards with the minority community. 

Many of the same filcton can be seen to be at work in this SWEIS. While Los Alamos 
enclave is a cooperating agency, the Pueblo is nol Therefore, the Enclave which only stands to 
gain economic activity if the preferred alternative Is done, and does not incur any great hazard 
due to expanded dumping at TA·S4 (as opposed to the other area where expanded "waste 14-27-15 
storage" is considered) , has bad many more opportunities to shape the SWEIS document. A 
more realistic comparison would note the stark differences between the Los Alamos Enclave 
and the Pueblo, the adjacent governmental entity. While the SWEIS does contain significant 
data about the premier status of the Los Alamos enclave, it is. in contnst, almost silent as to the 
same c:haracteristics at San lldcfonso Pueblo. 

For example, Section 4.9, "Socio-economic, Infrastructure, and Waste Management'' 
describes demographics uf counties, but does not provide the same information for the Pueblo so 
that a comparison can be made. The median family income for Los Alamos Enclave in 1989 was 
$60,798. Per capita income in 1994 was $29,762. There is no discusiion of the family or per 
capita income of the Pueblo. However, the Bweau of Indian Affairs has the following statistics. 
The BIA's statistics show that the Pueblo of San Ildefonso has an unemployment rate of23o/o. 
61% of the rcsidents of San Ildefonso Pueblo who are employed have an annual income of less 
than $9,048. None of these statistics take into consideration the number of Pueblo members who 14-2 8-15 
have made the hard choice to leave the Pueblo so lbat they can get jobs in Albuquerque or other 
states.' 

There is no discussion of the prcSCIICC or lack thereof of community resources and social 
services at the Pueblo. Similarly there is no discussion of the lack of financial resources of the 
Pueblo. The fact that the differences arc quite stark can be seen in the discrete area of police 
protection. The SWEIS states that "[t)he Los Alamos County Police Department has 39 officers 
and 4 detention staff with an approved FY 1997 budget of $3.7 million.'' Police protection at the 

' As discussed in the Introduction, It is only \\ithin the Pueblo's lands that members can 
exercise all of their political rights· those of U.S. citizenship, State ofNew Mexico residents, 
and Pueblo membership. This makes the effect on San Ildefonso members significantly different 
from the surrounding non-Pueblo population. 
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Comment 4-27-15 

Location of SWEIS Revision(s): None 

Response: 

The role of a Cooperating Agency was established by the CEQ. Given the 
level of interdependence between LANL and Los Alamos County, DOE 
considers the role of Cooperating Agency appropriate for Los Alamos County. 
As described in volume I, chapter I, section 1.6.4, the county's participation 
in the SWEIS included participation in planning meetings, development of 
analytical methodologies, data projections, and review of analyses for, and the 
predecisional drafts of, the SWEIS. The county did not participate in the 
development of methodologies, data development, or analyses regarding the 
environmental justice impact analyses in the SWEIS. DOE believes that 
county residents (the closest residents to Area G) do not incur any significant 
hazard due to expanded disposal at TA-54/Area G. See volume I, chapter 5, 
section 5.3.7. 

Comment 4-28-15 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. See response to comment 4-6-15, above, and Major Issue 
2.1 0, Environmental Justice, in chapter 2 of this volume. 
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Pueblo of San lldcfooso consists of shared police coverage out ofNorthem Pueblos Agency of 
the Bureau oflndian Affairs. This usually consists of2 police officers. Some back-up is 
provided by otber Pueblos in emergency situations. In the area of Fire Protection, the Los ~4-2 8-15 
Alamos County Fire DepiiJUnent facilities and equipment are owned by DOE and operated by the cont. 
County pursuant to federalle11islation meant to assist nuclear communities; the Pueblo 110 longer 
bas a fire department because tbere are no monies available to maintain the trucks. This is not a 
complete comparisoa. Such a comparison would establish that tbere are important 
environmental justice cuncems with the siting and any expansion of the toxic dumping at T A-S4. 
These concerns are even greater when the cumullllive impscts of both legacy toxic waste, more 14-29-9 
recent and expanded future toxic waste dumping is considered. At no one place in the SWBIS 
are impacts to San lldefonso Pueblo listed, mucb less considered in a cumullllive manner. 

IV. CONCLUSION 

These ~omments point out some of the Pueblo of San lldefonso's concerns with the 
SWBIS and the process that has been used to produce it. The Pueblo of San Ildefonso recognizes 
its responsibility as a government to actively participate in not only monitoring Los Alamos 
Nlllional Laboratory activities, but also in shaping the policies and goals for the Laboratory. San 
Jldefonso knows it has a responsibility to protect its people, territory and other property, not only 
in relation to present generaliom but as to future ones as well. The SWEIS does not do that. 14-30-15 
Rather it selects a preferred alternative that assures that San Ildefonso Pueblo will be the 
unwUling recipient of federal nuclear waste for the foreseeable futw-e - not as measured by the 
SWBJS in a decade, but as measured by Pueblo standards - for centuries. 

For the foregoing reuons, as well as those submitted separately by Governor Harvey A. 
Martiner. the Pueblo of San lldefonso does not support the preferred alternative, or the 
justification for it presented in the SWEIS. 

cc: Governor Harvey A. Martinez 
First Lt. Governor T. Aguilar 
Seoond Ll. Governor T. Martinez 
Leon Roybal, SIP Realty 

Sincerely, 

CHESTNUT LAW omcES 

c::.._~~ 
Ann Berld~y Rodgers, Attorney 

William Wyatt, SIP Environment Department 

E:\SA.NI\ENVIRONM\DOE\SWEis-cM.D2 
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Comment 4-29-9 

Location of SWEIS Revision(s): None 

Response: 

DOE disagrees that no actions other than LANL's actions identified in the 
direct impact analysis for the SWEIS would contribute to cumulative effects. 
Consequently, the impacts discussed in the impact analysis for the various 
resources depict the cumulative impacts. Thus, where the region of influence 
for a resource includes San lldefonso Pueblo land area, the impacts described 
represent the cumulative impacts. See responses to comments 4-5-15, 4-6-15, 
4-13-13, and 4-17-15, above, and Major Issue 2.10, Environmental Justice, in 
chapter 2 of this volume. 

Comment 4-30-15 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. See response to comments 4-4-1 and 4-7-3, above, and 
Major Issue 2.2, NEPA Process, in chapter 2 of this volume. 

~ 
V:l 

~ 
~ 



w 
I 

00 
10 

STATE OF NM, ENVIRONMENT DEPARTMENT 

DOCUMENT 5 
PAGE 1 OF20 

OABY B. JOHNSON --
J4lty 15,1988 

Sta.te of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold RIUUIII. Bui/din6 
1190 St. Fr,.,;, Driuc, P.O. Drow~r 26110 

Sonia Fr. New Mt,.ico 8150t.Ol10 
(505) 827·2656 

Fu: (606) 821·$836 

Coley Cruz, Pro]8cl Manager 
u.s. DOE, AlbuqullqU8 Operations omce 
P .0. Box 5400 
AJtJuquerque, New Mexico 871 as 

Dear Mr. Corey Cruz: 

~ 
11UoAX E. WEIDLEI! ...,.._ 

RE: DRAFT srr&WIDE ENVIRONMENTAL IMPACT STATEMENT FOR CONTINUED 
OPERATION OF THE LOS ALAMOS NATIONAL LABOAATORY; U.S. DEPARlMENT OF 
ENERGY, ALIIUQUERQUE OPERATIONS OFFICE, AL8UOUERQUE, NEW MEXICO; 
DOEIEJS.0238; APRIL 1M 

1l1ls transm11s New Meldco Envrorrnert Depar1mel1l (NMED) 51811 comments C011Cemlng 1he above-
referenced Draft Sfte·YMI Envlronmentallfi1IICI Statement (DSWEIS). 

A. OVERVIEW 

The Oepanmenl of Enelgy (DOE) proposes to continue operating Los Alamoe National laboratory 
(LANL). T11ls DSWEIS ldenllfies and assesses lour altamaUves for the operatiOn oiLANL: 

(1) No At:lfon: DOE would conenue 1he hii!Oflcal miSIIon support activities LANL has 
con<b:led at planned operatiOnal levels. 
(2) Expsnd«J Operaflons: T11ls Is 1he DOE prelened alternative. DOE would operate 
LANL at lhe ~levels of activity CUII'enlly foreseeable. Under 1hls allematlve, up to 80 
plutonkJn plls per year would be produced, plulonlum pll storage would be el~P8f1ded, high 
explosives tesflng wuukllnerease, 111tium operetions would Increase, and 1he tow level 
racloaellve waste disposal facllty would be expanded. 
(3) Reduced ~s: DOE would operate LANL at 1he minimum levels of activity 
necessery to maintain ltle capabilities to support 1he DOE mission In he near term. 
(4) Gleener: DOE would operate LANL to maDnlze operations In SUIIPQII of nonproliferation, 
basic sctence, materials science, and other nonweapons areas, while minimizing weapons 
activities. 

The analysis presemed In 1he OSWEIS Indicates little difference In the human heaHh and 
environmental Impacts among 1ha llternallves. 

RESPONSE TO COMMENTS BY THE STATE OF NM, ENVIRONMENT 

DEPARTMENT 

No comments identified. 
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8. GENERAL COMMeNTS 

1. The IItie o1 this document II Draft SHe-Wide Environmental Impact Statement for Continued 
Operation of the Los Alamos NatiOnal Laboratory (ltalk:Sidlied). Based on this tllte, It might be 
reasonable to flCP8CI that the document would evaluate the Impact ol continued openatton ollhe I 5-1-3 
laboratory. In Chapter 1, IntroductiOn, page 1-1, the statement Is made that "In this SWEIS, DOE 
descnbes consequences ... ol ongoing LANL operaUons ..• ." 

In fact, the DOE dl!tlJijd CleSCIIbe 1he -.quenees of ongoing operations. 

This OSWEIS Ia a IUilll1ll'Y ol four Vf!ff'J similar options under the umbrella of continued operations. I 
ft Ia not clear how these options diller slgnlflcantly In terms of lhelr health or environmental Impact 5-2-4 
As a result, tha document provides ante useful Information for evalueUng the Impact o1 conlinued 
operatiOns at any level a! activity. 

If tha DOE plans to continue lo 01*818 LANL, than tha DOE should describe the human heallh and 15-3-3 
environmental Impacts associated with continued operation. This document does not do this. 

In Chaptar 5, under Cumufalive in1IICIS. page 5-189, tha statement Is made lhat cumulative Impact 
Is defined by tha Council on Environmental Qualty NEPA regulations as "tha Impact on the 
environment which results from tha Incremental Impact of the action when added to other past, 
present. and reasonably toreseeable 1u1ure actions regardless of which agency (federal or not 
federal) or person undertakes such other actions." 

This woold aeem to lrrfliY that lhe l~act of •past, present, and future acllons" should be known, or 
at least evaluated. If lhls Is correct. then a cumulative Impact enalysls Is not complete 11 ft amy 
analyzes lncrementallmpaca resulting from the proposed actions. It appears that cumulative 
lmpaca !111111..11111 analyzed, and that only .IIJc!lmmlllllmpacts were evaluated. 

5-4-9 

2. ~0 does not beti8Ve that a reasonable assessment of existing or future contamination to 15-5-11 
am- water, groundWater, and lor olfslte transport of contaminated sediments Is provided by this 
DSWEIS. 

3. The DOE should evaluate al evalable monitoring daiiiiO support 1111 conclusions ot minimal I 5-6-8 
environmental Impacts. The DOE ~ evaluale tha 811ectiveness and status of the cunent 1 5 7 8 program ol conii'Ois to prevent tha migration of contaminants offsfte. - -

4. Sactlane on groundwater and groundwater quality throughoutlhe OSWEIS refer to the Site I 
Wide Hydrogeologic Workplan which is currendv being Implemented. Without results from the 5-8-11 
proposed Investigation In the Hydrogeologic Worlcplan, lhe OSWEIS does not provide adequate 
lnlormaUon to dttermlns what Impacts the lour attematives wll have on groundwater. 

s. Throughout the DSWEIS, lhere Is SpeCUialfon on how groundwater has been Of wiR be Is 
9 11 ln1)aCI8d from continued operations at LANL. Comments lhat cannot be backed by data should be - -

omitted from the document. 

e. Accordi'ciiD a presentation by Mr. Corey Cruz on lhe OSWEIS. lhenl may be potentiaHy large 15-1 0-18 
ln1)ICis I8SI*Ing from unmet elactr1cal demand. In the lllql8l1ded operationS altemallve, lor example, 

Comment 5-1-3 

Location of SWEIS Revision(s): None 

Response: 

In volume I, chapter 4, Affected Environment, presents the consequences, 
including health and environmental impacts, of current operations at LANL. 
This provides a baseline description for evaluating the environmental impacts 
of the four SWEIS alternatives (i.e., of continuing operation of LANL at four 
different levels of operations, including the No Action Alternative). 

Comment 5-2-4 

Location of SWEIS Revision(s): None 

Response: 

The alternatives were selected to reflect different potential realistic levels of 
operations that could be expected at LANL. The Reduced Operations 
Alternative analyzes the impacts of the lowest level of operations required to 
carry out mission assignments, while the Expanded Operations Alternative 
analyzes the impacts of the highest level of operations that would be required 
to carry out mission assignments. The impacts reflect these potential and 
realistic levels of operations. 

For further information see Major Issue 2.1, Anti-Weapons 
Sentiment/Mission, and Major Issue 2.3, Alternatives, respectively, in 
chapter 2 of this volume. 

Comment 5-3-3 

Location of SWEIS Revision(s): None 

Response: 

The four alternatives describe the four different levels of operations at LANL 
over the next 10 years. In the ROD for the SWEIS, DOE will select one of 
these alternatives, although it is possible to select one of these with some 
exceptions. In volume I, chapter 5 of the SWEIS describes the impacts of each 
of the alternatives. Human health impacts are specifically addressed in 
sections 5.2.6, 5.3.6, 5.4.6 and 5.5.6. Other sections in chapter 5 discuss the 
impacts of each alternative on specific environmental resources such as land 
use, ecological resources, water, geology and soils, and air quality. 
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Comment 5-4-9 

Location of SWEIS Revision(s): volume I, section 5.6.1 

Response: 

The commentor is correct in noting that the discussion of cumulative impacts 
in the draft SWEIS emphasized the incremental cumulative impacts ofLANL 
operations rather than the relationship ofLANL operations to other actions in 
the region. Past actions have been captured in the baseline for the analysis, and 
both present and future actions at LANL represent "incremental" 
contributions to cumulative impacts because the site-wide "action" is not a 
single proposed action, but, under the Expanded Operations Alternative, 
multiple ongoing and reasonably foreseeable future actions. Further, within 
the region of influence, no other present or reasonably foreseeable future 
actions were identified that would incrementally contribute to the cumulative 
impact of LANL's actions. Parts of section 5.6.1 have been rewritten. 

Comment 5-5-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes the assessment and thus the presentation of potential 
environmental impacts within the SWEIS are adequate. The discussion of 
existing and future contamination of surface water and groundwater and off
site transport of contaminated sediment is based upon a compilation of 
information taken from the LANL ESCRs (1991 to 1996) and several other 
referenced documents. The source of all this information is substantive. The 
objective of the SWEIS is not to repeat all the information contained in these 
documents but rather to summarize the information that was used in the 
evaluation and assessment of potential environmental impacts that would 
result from the implementation of the alternatives. 

Comment 5-6-8 

Location of SWEIS Revision(s): None 

Response: 

DOE has implemented a good faith effort to evaluate all available monitoring 
data in its assessment of environmental impacts for the continued operation of 
LANL under all of the alternatives. DOE relied primarily on the data 
published in LANL's ESCRs (1991 to 1996). 
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Comment 5-7-8 

Location of SWEIS Revision(s): None 

Response: 

DOE is preparing a Watershed Management Plan, which will include 
monitoring measures to determine whether off-site migration of contaminants 
is occurring. 

Comment 5-8-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the SWEIS analysis and the projected impacts to the 
groundwater are adequately based on existing available environmental 
information. Although the information that will be collected as a result of the 
Hydrogeologic Workplan will add to existing LANL site characterization 
knowledge, this information was not necessazy in order to adequately assess 
the potential groundwater impacts from the implementation of any one of the 
SWEIS alternatives. 

Comment 5-9-11 

Location ofSWEIS Revision(s): None 

Response: 

DOE has tried throughout the document to caveat any areas where there are 
uncertainties or gaps in existing information with words such as "not certain, 
relatively, based on available information, it appears, etc." In some areas, 
where there is sufficient information available based on existing data and 
knowledge, quantitative statements have been made. 

Comment 5-10-18 

Location of SWEIS Revision(s ): volume I, sections I. 6.3 .I and 6.2 

Response: 

DOE agrees that there are periods oftime in which electrical demand exceeds 
supply to the Los Alamos electrical pool. Under these conditions, LANL's 
steam power plant and emergency generators provide essential electrical 
power to the electric resource pool and to LANL facilities. In addition, some 
facility operations are scaled back (e.g., LANSCE operations could be scaled 
back, terminated, or conducted at night) to reduce energy demand, if 
necessary. As such, it is expected that any impacts from such power shortages 
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would be short in duration and the primary consequence to others dependent 
on the pool for their power would be the inconvenience due to temporary loss 
of power. These impacts are discussed in the Summary, section S.3.1.9, and 
in volume I, sections 3.6.2.9, 5.2.9.2, 5.3.9.2, 5.4.9.2, and 5.5.9.2. 

In addition, an EA is under preparation that addresses the power reliability 
issues described in the SWEIS. However, this action does not address the 
power supply issue, even though it would enable an increase in power supply 
to the Los Alamos electric resource pool in the future, should the additional 
power become available. See response to comment 2-1-9. Also, see Major 
Issue 2.12, Electrical Power, in chapter 2 ofthis volume. 
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there may not be sufltclent electt1calsupply lor LANL operations under some seasonal varlatlons.l
5 1 0 18 which could lead to posslbtt brownouts or blackouts In surrounding communities. Data and text - -

should be Included In the document to detail and explain the aforementioned Impacts. cont. 

C. SPECFIC COMMENTS 

1. 2.2.2.14 Rlldlosctlw Uquld wasta Trelltment Facility (TA-50) (RLWTF), PIP 2-97. 
DeacrlpiiOn of FacllltiM states tlllt radioactive, "'lquud wastes are then processerl ttrrough 
IAnlllllration ll/ld- osmosis, collecterJ In tanks, ssmplerl lllld, if In compli8nce w1111 regulatot)' 
s/andards, lfscl&!1«< t1fD Moffandad c.Jyon. • The Rldloactlw Uquld Willa Trelllmtnt section 
states. 1Je9li'tnhg In ~ 1997, /Ire main fJtOCfiSS tor trearment of radlollcllve liquid wastes employs 
ullrafillralfon and nr~•eme osmosis .... • 

Currently, ultrafiltration and reverse osmosis (Phase I upgrades to the RLWTF) ere not on line. 
Uftraftltratlon and reverse osmosis wiU not reduce the nitrogen concentrations In effluent to below 
WQCC Regulation 3103 slalldardS. PhaSe II upgrades, currently not on Hne, should treat 
wastewater to below WQCC Regutadon 3103 nitrate standards. Present and hlsiOitc (lseharges 
(since 1963) to Moltandad Canyon from the RLWTF do not meet regulatory standards. Until Phase 
1 and II upgrades are Implemented, discharges to Mortandad canyon will not meet regulatory 
standards. 

2. 3.6.2 ConStqiiiiiCIS ol SWEIS Alttrnatlws, pegtt3-51·52. 

5-11-11 

'7J!e mBJot corlri1Ulorto flllllftonmenflll /mpBCis of operating LAM. are wastewah!r disCharges and 
radioactive air emissions.· and • Historic cllschatges to Mottandad Canyon from /Ire Radioactive 
Liquid waste TtNtmenl FIICIAy have ffiSullerl In above baclfJround rvsldual radionuclidt1 (amerfclum 
and pAdonlum) cor108ntratlons In alluvial groiJndwa(er and slldimflnts. • 15-12-11 

This section did not Include strondum-90, ce&lurn-137 as other l'll(lonuclldes or nitrate as other 
contaminants above background levels In Mortandad alluvial groundwater. 

3. Ttbll 3.8.2·1. Comparison of Potlntlll ConstqUtneea of Continued Optmlons ot 
LANL: Nonnll Operations, page 3-124, Rtsource Area· Groundwtttr Quality. 
'lis pos$llle rflat lnctNs8d !lsc/l81f1ft oould lncteese contaminant ttanspon btlneatfl Los Alamos 
Canyon and off Ike due to lncrllliSerl recharge to fntennerllate percher/ groundWater. No other I 
effects can be projeclerl baser/ on existing information~ 5-13-11 

Table a&.2·1 should have Included Information on other ca"Yons such as Monandad and Should 
have referred to Resource COnservaUon and Recovery Act (FICRA) Facllty Investigation Reports 
(FIFis) for Information on previouS dtachslges or releases that could further impact groundwater. 

4." 3.8.4. ConllqlllnCIS ot Envlronlllllllll Rtstoratlon Actlvltlts, Plgl 3-86. 

According to lhe A~ Cleenup: ,..Ills 10 Cloture, A/buqiJ8fqU8 OperatiOns Office (June (5 14 12 
1998), the Department ol Energy's (DOE) strategy lor most cleanup of legacy waste and - -
contam1na11on aciMites (or EnvironnlerUI Restoration (ER) Program) are scheduled to be co1T111eted 
by 2008. T1lis OSWEIS should cover the seme time period, not a different one. The EFI program at 

Comment 5-11-11 

Location of SWEIS Revision(s): volume I, sections 2.2.2.14, 4.3.1.3, and 
5.2.3.2 

Response: 

DOE agrees that the effiuent from the RLWTF has exceeded the NMWQCC 
standard for nitrate (as nitrogen) of 10 milligrams per liter. Also, in volume I, 
section 5.2.3.1 states that the effiuent from the RLWTF has exceeded the 
DOE-DCG for radionuclides americium-241, cesium-13 7, tritium, 
plutonium-238 and plutonium-239, and strontium-90 during the period 1990 
through 1995. The Phase I treatment system will result in effiuent that will 
meet the DOE-DCGs for the public. However, because the average tritium 
concentration (311,203 picocuries per liter) is well below the DOE-DCG 
standard (2,000,000 picocuries per liter), no further treatment of tritium is 
considered necessary. In addition, there is currently no practical treatment 
technology for tritium removal from the dilute concentrations present in the 
RLWTF effluent. Improvements in treatment technology 
(ultrafiltration/reverse osmosis) are planned to come online by early 1999. 

The nitrate removal system, Phase II, is being planned as part of the RLWTF 
improvements. These upgrades for the plant will reduce the nitrate 
concentration levels below the NMWQCC standard. Improvements in 
treatment technology (nitrates) are planned to come online by mid 1999. Also, 
a nitric acid recycle system is currently being installed at TA-55 and should 
be operational by July 1999. This system will reduce the nitrate effiuent levels 
from TA-55 (to TA-50 outfall) from a range of 3,000,000 to 5,000,000 parts 
per million to less than 100 parts per million. There will also be a 25 percent 
reduction of the liquid volume sent from TA-55 to TA-50. This volume 
reduction is a result of recycling the nitric acid back to the aqueous nitrate 
operation. 

The upgrade dates projected at the time the draft SWEIS was prepared were 
the best available. Those dates were missed due to technical problems 
associated with the vendors. 
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Comment 5-12-11 

Location ofSWEIS Revision(s): volume I, section 3.6.2 

Response: 

The commentor is correct in that strontium-90, cesium-137, and nitrates were 
omitted from chapter 3, section 3.6.2. The text has been revised accordingly. 

Comment 5-13-11 

Location of SWEIS Revision(s): volume I, Table 3.6.2-1 

Response: 

DOE revised Table 3.6.2-1 (in chapter 3 of volume I) to include Sandia Canyon. 
Table 3.6.2-1, presents information on only those canyons that had increased 
outfall flows as a result of implementing the various SWEIS alternatives. Those 
canyons with increased flows were Los Alamos Canyon and Sandia Canyon, as 
discussed in chapter 5. Overall outfall flows into Mortandad Canyon were 
reduced below the index flow for all the alternatives, and therefore, were not 
discussed in Table 3.6.2-1. 

Comment 5-14-12 

Location of SWEIS Revision(s): None 

Response: 

The time periods associated with the conduct of the ER Project and the projected 
period of analysis for operational activities are compatible. The overall plan for 
investigation and remediation as stated in the reportAccelerating Cleanup: Paths 
to Closure (DOE 1998a) formed the scenario for analysis of impacts from the 
environmental restoration discussed in the SWEIS. Impacts were analyzed to the g 
extent possible at this time. The exact termination point of the restoration ~ 
program was not an issue for this level of analysis. Specific activities for any ~ 
future year will not be available until investigations are completed and specific :; 
impact analyses will depend on the remedial option selected. See Major Issue 2.8, ~ 
Environmental Restoration, in chapter 2 of this volume. ~ 
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1
5-14-12 

LANL Is not trivial but ralher large, with over 2000 potendal release sites. Although legacy cont 
contamination and waste are the major concem, new wastes may be generated during clean~ · · 
activities. These actlvhlas wtn lqlect the environment and possibly human health In the vicinity. 
Clearq~, even wHh mitigated acllvlties may also I"'*' the environment. Because of the co_.e 1 5-15-5 
lack of a quantitative usessment of any ER projacta In this DSWEIS, lhere should be NEPA 
documents required lor future ER projects which contain quantitative usessmenll of tha 
envtronmentallmpacts. 

5. 4.1.U Potenllll Land TFIRifwa ll1d Alllted l.afi6.UH 1111111, Page 4-8, Jlllllgrlphl 
1111d2. 
"AnotherptffKJIII ccnskJeled by DOE to lnlrlsfer 128 8C18 (1 I hecfanl) 111ct of land liang DP Road 
r.flhin TA-21 to the county .... • 

15-16-12 
The DP Road Trw:t is near MDA·B (TA-21 ), where hazardous and radioactive waste Is buried. The 
DSWEIS should dscu&s klvestlgalioM:IIaractertzation and remaclal actiOns proposed by the LANL 
ER Program. 

8. 4.1.2.1 Phpfcll Chei'ICIIrlltlcl Within 1111 Ylaull Environment, Page 4-15, Jllragraph 
2, fiSt llllllnCI. 
~ •• tstpet /mpfrJving the quality of building design Bl LANL .. Bftd an easy-to navigate road system. • 1 5-17-18 

Targeted building Improvements and easy-to-navlgale road systems should meet American 
Association Stale Highway and Transportation Ofllclal (AASHTO) standards. Improvements may 
be needed tor buildings located within tloodplains. 

1. 4.2.3.1. Son Monitoring, Pep4-34. 

The data In this 88CIIon are from the Environmental Surveillance Reports. In tha most recent of 
lhese, 11 15 written, "The soH surface saJI1)Ies 1118 colleeted from mese tops that are relatively level, I 

5 18 13 "*' and llrllls1ulbed areas. ... • (Etwitonmenlal Surveilance and CCJII¥)Iiance at Los Alamos during - -
~~ LANLI.A-133343-ENV, September 1997, page 225.) The conllnulty ol having·~ taken 
at the same location annually does deserve some attention, however, mesa tops may not be the 
most valid location for detlllmhllion II on-site comminadon at LANL. Other localton Indicators that 
should be lldckesaed In this sacdon 1118 the concentrat1ona of the chamlcala of concern (COCsl 
(which axceacl bacllground) In the canyons, or other areas whe~e there Is an Increased probability 
of accumulation of soils due to erosion, weathering, or water transport. In Volume Ill, AtlPendlx c. 1 5-19-13 
the lnorganlcs and the organic concentratlqns lor COCs from the canyons are listed. Many of the 
maximum values In the list n wei above the ecreenlng action level (SAL). For example, In 
Mortandad canyon, page C134-137, the maximum Am·241 value was 170 pCVg, the SAL Is 22 
pCVg. For Pu-238, the maximum Pu·238 value reported was 5200 pCVg and the mean reported 
value was 12 pCVg; the SAL for Pu-2381s 2:1 pCVg.ln aclcltlon, the organic concentrations should 
also be liscusSed In this section. Most of thesen antlvopomorphlc in nature; therelora, they are 
Indicators of LANL soH contaninatlon. 

e. 4.2.3.1. Soli Monitoring, Page 4-37. 

Comment 5-15-5 

Location of SWEIS Revision(s): None 

Response: 

The ER Project is conducted under the strict requirements of the Resource 
Conservation and Recovery Act (RCRA) and agreements with the NMED. 
The SWEIS analysis, even though it does not analyze individual 
environmental restoration projects, does include a bounding analysis of the 
overall LANL ER Project that is discussed in volume I, chapter 3, 
section 3.6.4. The risks associated with the transport, treatment, storage, and 
disposal of this waste are included in the SWEIS analysis. DOE will conduct 
NEPA reviews for proposed environmental restoration actions. 

Comment 5-16-12 

Location of SWEIS Revision(s): None 

Response: 

The proposed transfer of the DP Road Tract was analyzed in an EA, which 
supported a Finding ofNo Significant Impact (FONSI) issued in January 1997 
(DOE 1997b). As discussed in that assessment, restoration activities have 
been completed on this site, and DOE has recommended to the State of New 
Mexico that no further remedial action be taken. 

Comment 5-17-18 

Location of SWEIS Revision(s ): None 

Response: 

The DOE requires construction standards for roads and buildings at the LANL 
to comply with national standards, which have been adopted for laboratory 
use. The State of New Mexico adopts the various national codes (including 
floodplain) and requires the local governments to enforce the codes. Local 
New Mexico communities may establish more stringent codes, but may not 
adopt less stringent codes. For all improvements, DOE requires that all 
applicable standards be adhered to; however, the standards will vary 
depending on the proposed function of a facility. For example, nuclear 
facilities have more stringent standards than an office building is required to 
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meet. DOE requires that improvements such as curb cuts on main road or 
public roads like Jemez Road comply with the State of New Mexico Highway 
standards. 

Comment 5-18-13 

Location of SWEIS Revision(s): None 

Response: 

Information regarding locations where soils accumulate due to transport and 
erosion is included in volume I, chapter 4, section 4.3.1.4. Sediments occur 
along most segments of LANL canyons as narrow bands of canyon-bottom 
deposits that can be transported by surface water during runoff events or by 
LANL outfall effluent flows. Information on sediments (versus soils) can be 
found in section 4.3.1.4, Water Resources, or in more detail in LANL's 
ESCRs. The impacts associated with sediment transport of contaminants such 
as americium and plutonium are discussed in the Water Resources section in 
chapter 5. 

Comment 5-19-13 

Location of SWEIS Revision(s): volume I, section 4.3.1.4 

Response: 

"Detects" of organics in sediments have not shown a consistent pattern, and 
therefore, conclusions regarding LANL soil contamination cannot be made. 
The LANL ER Project will take the organics data and perform risk assessment 
analyses for the appropriate land use scenario. 

To place this information in perspective, sediment sampling for organics at 
LANL started in 1993 when LANL's Environmental Surveillance and 
Compliance Program started analyzing sediments for VOCs, semivolatile 
organic compounds (SVOCs), and polychlorinated biphenyls (PCBs). 
Starting in 1995, selected sediment samples were also analyzed for high 
explosives (HE) residues. In 1996, sediment samples were analyzed for 
VOCs, SVOCs, PCBs, and HE residues from about one sixth of the regional 
and local stations (approximately 75). The analytical results showed that 
there were no VOCs, SVOCs, PCBs, or HE residues detected in any of the 
sediment samples collected during 1996 (LANL 1997a). The discussion in 
section 4.3.1.4 (volume I, chapter 4) on organics found in sediments has been 
expanded to include this information. 

Q 
::! 
::! 
~ ...... 

~ 
~ 
::! 
~ ;:s 
t:t 
R'> 
::t:l 
~ 

~ 

~ 
"' 



w 
~ 
oo STATE OF NM, ENVIRONMENT DEPARTMENT 

DocUMENTS 

PAGE 5 OF20 

Corey Cruz 
July IS, 1998 
PageS 

Screening action levels (SAl.s) should not be used to Identify the presence or absence of 
contaminants of concern, only background should be used to detennlne this. SALs Indicate risk 
exceedence above a certain standatd. In this case the allowable public standard Is 10 mremtyear 
lor human health r1slal incluclng all pathways of exposure possible. The SAl.s should be used as an 
Indicator of any problems that may exist If they are exceeded and to Indicate the need lor more 
sampling. If SALs are not IIXC88ded, a problem of risk or health etrects may Sllll exist. Also taken Into 
consideration are the area or volumes of the contamination. In addHion human health SALs may not 
be the most 8AJ11cab1e lor eorne scenarios. 1\t.AED and LANL are In the process of developing Native 
American and Ecological SALs which would approximate a level of concern lor those scenarios. 

9. 4.3 Waler Rtsoui'CII, Pagt 4-41, paragraph 1, flnt8. 
"Duutv most of the yu;r in the LANL region, surla:;e water Is present only In the Rio Grande and the 
Rlto de Los Frijoles and in r&servolrs. • 

The NMED 1'800(j1'14zes a total of seven onsite perennial surface water reaches. At least 1w0 natural 
and one artificial perennial reaches exist on LANL property west of SR 4: (1) 1 to 2 mile reach In 
Canon de Valle at the northern boundary of T A-16 near MDA-P, (2) 3 - 4 mile reach In Pajarlto 
Can)Ql l'rom the Starmer Gulch confluence to approximately the Two MKe Canyon conlluence, and 
(3) Sandia Canyon l'rom TA·3to approximately LANL's Environmental SurvaiHance surface-water 
san.,tlng station SCS-3 (about 3 miles). 

10. section 4.3 Water RMoui'CM, .-ge 4-41. 
The maln aquifer, 'Is reJatively Insulated from the alluWa/ and intennerliate perched groundwater 
bodies by (180/ogic fotmattons. To barter understand the hyrJrology of the Pajarito Plaleau, LANL 
personnel hallt pr&pal8d a draft Hydrogeologic Worlq>lan .... • 

The DSWEIS does not eleplaln relative to what the alluvial and lntennedlate perched groundwater 
bodes n Insulted from lhe maln 8CJII!er. The DSWEIS should not make statements that fn"4)1y that 
there Is limited hydrogeologic connecllon between aquifers until further lnlonnatlon Is aveHable. 

11. 4.3 Wa18r Rnources, Ptge 4-41, .-regraph 1,tlna1!1. 
"FFash lroods mcwe the sedtnerlts from the C81}'0I1 bottoms to downstream locations such as Cochiti 
L.alre .• 

Not only do flash floods move aedlmen" from canyon bottoms but also may move contaminated 
sediments from hBisldes or mesa tops. (M. R. Dale; PreUmlnary assessment of radlonucllde 
lranSPOrt via stonn-water runoff In Los Alamos canyon, New Mexico, In: NMGS 47"' Annual Field 
Conference, September 25 • 28, 1996). 

12. 4.3 Walllr Ruoui'CII, Page 4-41, paragraph 3,11ne1 
"The main aquifer is the only body of groundwater in the T8(Jion that Is sufficiently saturated and 
pinneable to transmit economic quantities of water to walls for public use. • 

A shallower (llllPIOldmately 600 It to the walllr !able) and potentially extensive ground-water bearing 
unit may exist at the western edge of the Laboratory as Indicated during the driHing of SHB-4. 

13. 4.3 watar Rnources, Page 4-42, paragraph 2,11ne11. 

5-20-23 

5-21-11 

5-22-11 

5-23-11 

5-24-11 

Comment 5-20-23 

Location of SWEIS Revision(s): volume I, section 4.2.3.1 

Response: 

See the response to comment 1-46-23, above. 

Comment 5-21-11 

Location of SWEIS Revision(s): volume I, section 4.3 and Figure 4.3.1.3-l 

Response: 

Perennial flow within the LANL boundary occurs both naturally and as a 
direct result of LANL effiuent, as shown in Figure 4.3.1.3-1 (in volume I, 
chapter 4). The text has been revised to indicate that naturally perennial 
surface water reaches are also located in Ancho, Pajarito, and Chaquehui 
Canyons, and a footnote has been added to section 4.3 to clarify that there are 
other effiuent supported flows within the LANL site boundary. 

Comment 5-22-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the regional aquifer is relatively insulated based on 
information LANL has compiled to date. In volume I, chapter 4, section 4.3 
of the SWEIS states that; "This groundwater body is relatively insulated from 
the alluvial and intermediate perched groundwater bodies by geologic 
formations." These formations are then discussed, and it is stated that a 
Hydrogeologic Workplan is being implemented to further understand and 
characterize the hydrology of the Pajarito Plateau. 

Comment 5-23-11 

Location of SWEIS Revision(s): volume I, section 4.3 

Response: 

DOE agrees that sediments moved by stormwater events from upstream, 
hillsides, or mesa tops occur along LANL canyons and can be transported 
downstream. The text was revised accordingly. 
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Comment 5-24-11 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that recent drilling activities at LANL, as part of the 
Hydrogeologic Workplan, indicated the existence of a shallow potential 
groundwater-bearing unit at the Western edge of LANL. However, it is still 
speculative that this is an extensive groundwater-bearing unit. Based on all 
information available to date, the regional aquifer is the only extensive 
groundwater-bearing unit in the vicinity of LANL. 
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"The smaM amount of rechlr{Je 8V&IIabfe frml the Jemez Mountam llllallve to water supply pumping 
quantities, a1oJV will! differenceS In Isotopic and rrace element COITf'osillon, appear to 11J/e this [that 
the souroe of l'llChalpe Is from the Jemez Mountains/ out. • 

There are not enough vaHd data to support such a statement concerning recharge and Its 
relalionshlp to pumping quantttles. AdcltlonallnvestlgaHons should be conducted to detennlne the 
source of recharge to the main aquifer. 

14. 4.3 Wattr Relourcaa, Plge4-43, p1ragraph 1, llne1. 
•A conc8pllla/ model of the surtace Wid (JfOllfldwater bodies as they occur beneath the Pajarlto 
Plateau trhe geohydtologlc setting) is presented In Figure 4.3.2. • 

A more ~conceptual model baled on all available data/information should be developed. 
The current model lacks lnlormaUon relevant to the Iaiii and llansport of contaminants I/Jrollgh the 
h~rogeologlc system(s) of the Pajarlto Plataau. 

15. 4.3.1, SUrface water,Pege4-43, pertgllph 1, Hnes16 tflrough 22. 
'fifteen watfltlheds in the I.ANL. f8(Jion n shown In Figure 4.3.1-1 (watersheds A through 0). Only 
12 of thase watetsheds (watersheds B through Min figure 4.3. t -1 ), with s total ares of 82 square 
milliS (212 square lrllametets), par& through the boundaly of LANL • 

A watershed Is a topographically defined area such that all connecllng rivers/streams clisl:harge 
tllrlllql a single oudet. Figure 4.3.1-1 deplcls Sib basins as well as watersheds. There are actually 
oriy seven watersheds wlich pass through the LANL boundary. NMED has calculated the total area 
of those seven watersheds at118 square miles. 

ta. 4.3,1.1 surtace water Monitoring, Paga 4-47, pa11graph 1,11ne1 311hrough 34. 
·surtaoe wstet samples are not collected ttum Batrancas, Bayo, Slid Potrillo Canyons due to the 
lack of surface water In thase dralnBIJfl$. • 

Both NMED and LANL S8/l1ll8 Slllface water in Potrillo Canyon. Table 4.3. 1.1-1 on page 4-51 lists 
Potrillo as one of the stream monitoring stations as wei as listing flow within the canyon. 

17. 4.3.1.1 Surface Water Monitoring, Page 4-50. 
"These analyses Indicated ltlat, for several geneta/ watet chemlslly pB/8m&ters, ttr&re Is no 
'slalis~ s/grllfitalt difference''*-' LANL and NMED data (PC 19961). Although NMED data 
haVe been revieWIIIt ody l.ANL analyticsl da/S are presented In the SWEIS due to slmHsrities In the 
two sets of data.· 

The authorS lf1aRlrOpllatel concluded thai NMED data are similar to LANL data and should not have 
exduded NMED data from the DSWEIS. This conclusion was drawn from a limited statistical 
comparison of general water chemiSIIY parameters from DOE Oversight Bureau 1992-1993 data 
(Monahan and others, Surface Water Quality Monitoring 11 DOE Facilities 1992-1993, 1996). The 
Bureau's spHt sampling data on total metals and radioisotoPe concentrations In storm water, 
ctscussed in the same 1992-1993 report, were found to be significantly different than LANL's data. 

5-25-11 

5-26-11 

5-27-11 

5-28-11 

5-29-11 

Comment 5-25-11 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that recharge from the Jemez Mountains and its relationship to 
pumping are not definitive. The text preceding this discussion states, "The 
source of recharge to the aquifer is presently uncertain." Also, the text toward 
the end of section 4.3 (in volume I, chapter 4) states that the Hydrogeologic 
Workplan proposes the installation of new wells that will further investigate 
recharge to the regional aquifer. 

Comment 5-26-11 

Location of SWEIS Revision(s): volume I, section 4.3 

Response: 

DOE changed the word "model" to "drawing." In volume I, chapter 4, 
Figure 4.3.2 is a pictorial view of the LANL geohydrologic setting to assist 
the readers in the understanding of the overall surface and groundwater bodies 
as they occur beneath the Pajarito Plateau. The supporting text in section 4.3 
qualitatively describes the fate and transport of contaminants through the 
hydrogeologic system(s) of the Pajarito Plateau and is based on information 
currently available. 

Comment 5-27-11 

Location of SWEIS Revision(s): volume I, chapter 10, Glossary 

Response: 

The term "watershed" can be defined in several ways. The Glossary of 
Hydrology states "The term [watershed], especially in the U.S. and by several 
international agencies, signifies the region drained by, or contributing water 
to, a stream, lake, or other body of water." For the purposes of the SWEIS, a 
watershed was defined as that region contributing water to major identified 
stream channels, which ultimately become tributaries or drain into tributaries 
to an 11-mile (IS-kilometer) segment of the Rio Grande between Otowi 
Bridge and Frijoles Canyon. This is shown in volume I, chapter 4, 
Figure 4.3.1-1. Differences in the definition of watershed (as a basin or as a 
watershed) do not change the SWEIS discussion in terms of describing the 
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affected environment or assessing environmental impacts. The total area of 
these watersheds 82 square miles (210 kilometers) was revaluated and is 
consistent with DOE's definition of watershed. DOE's definition of 
watershed was added to the Glossary (chapter 10 in volume I). 

Comment 5-28-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.1 

Response: 

DOE agrees that samples were collected from Portillo Canyon. The text was 
revised accordingly. 

Comment 5-29-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.1 

Response: 

The commentor is correct in that the comparison ofNMED and LANL general 
water chemistry parameters was based on a limited set of data (1992 to 1993). 
To perform a statistical comparison of all ofNMED's data, especially in those 
instances where LANL and NMED sample locations are different, would 
require a substantial amount of work beyond the scope of this SWEIS. 
LANL's Environmental Surveillance and Compliance Program is extensive 
and provides enough information to describe the affected environment The 
text was reworded to clarify that only LANL analytical data were presented in 
the SWEIS. 
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The OSWEIS did nol consider that most NMED surface water data have been collected from ,5-29-11 
canyons, locations, and on dales cifferant from LANL surveillance data. Therefore, the NMEO data cont. 
ehoulcl be used to ellpand and enhance the total data base. 

See also Specific Comment number 21. 

18. 4.3.1.2 SUrface Water Quality Sllndards, PIQ14-SO. 

The first paragraph of thla section has two seriOus errors. The paragraph starts as following: 

lnlo use has be8n offlclal/y des!goaled by the State of New Mexico for the surface 
watem In the LIWL atll/l. Most of LIWL effluent Is diSchBifle Into notmally dty 
anoyos .•.• (emphasis added) 

Unclassified wateroourses, such as, and Including those In the LANL araa. have Indeed had 'uses• 
(NMWQCC's) "deslgnatecr by the New Mexico Water Quality Control Commission (WQCC).I 5-30-11 
Specillcally, the New Mexico Water Quality Standards, adopted by the WQCC under authority of the 
New Mexico Water Quality Act, and codllled In Title 20, Chapter 6, Pan 1 of the New Mexico 
Administrative Code (20 NMAC 6.1) state In Section 11 05.A.: 

(wJhen a point or nonpolnt IIOIIICII dlschB/f/8 CfNles a source of water which CXNid 
be IJSBI1 by fvestoclc and wildlife in a noo.c/assj(ied tJihf!lwlse eohemeGJI warn of 
the State, suc:b watea of the State lhlfl btl ptptm;tsd for the uw ot /jv!tstocJr 
waMttoq and wjJdlife hlbjrat by the standatrls tJPPIIcable to these uses as set forth 
In Section 3101 of these staodarrts •••. (emphasis added) 

This section designates specific uses (I.e .. livestock watering and wildlife habitat) lor uoctasslfled 
waterooursea statewide. 

The second matter Is the mls-ruprssentalfon ollhe surfece water qualty study menUoned In the 
same paragraph which reads: 

[t}o better und6rstaod the surface-Wifter ~ In the I..ANL BIN. DOE Bnd the State 
of New Mexico h8ve lfll"d to undertake a lllllJJI!"IIhat llUQy usJoq two .stmjM1I 
atamt!Jtds (both Ltn!ifqdc Wattcinp anti ma Habjtatl as defined In the New 
Mexico Water Ouslity ContrrJI Commission's (NMWOCC's) Standatrls for Interstate 
ancllntrastate Streams. This study Is being perfotmed for NMED to debmnlne I 5-31-11 
wllflttrscflllt!lrollflBH llandan1s, i1J1*?t* to the I..ANL area. (~asts added) 

The referenced study Is the result of a Selllement Agreement between the Oepartment and the Lab 
regarding conditions to be Imposed In their last NPOES permit. The Agreement states: 

(a) study shall be conducted for the fJUfPOS8 of /depll(ying tht l1lfNm uses 
asspcjBitd wf!h !he wal8!l:Q!!tHS to the c"""qns •.•• The study shall be prepatr1d 
by the Fish Bnd Wildlife ServiCe of the united States Department of Interior. 
(emphasis added) 

Comment 5-30-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.2 

Response: 

DOE agrees that 20 NMAC 6.1, ll05A designates the use of wildlife and 
livestock watering for ephemeral and intennittent reaches for LANL. The text 
was revised accordingly. 

Comment 5-31-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.2 

Response: 

DOE agrees that the study is to detennine if any other uses besides livestock 
watering and wildlife habitat are existing or attainable. The text was revised 
accordingly. 
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Ills Important to note tllat the agreement also stipulated that the Environment Depar!ment would 
limit the basis of Its NPDES permit certlltcaHon requirements to protection of the livestock and 
wllclife watering use. This Is lldcatlve of the Lab's agreementthatlhls use was already existing at 
the site. Because of this the 'study" Is not to determine whether the livestock watering and wildlife 
habitat standartls are ~ble to the area because that was already ~ulated. The study rather 
Is to detennlne If any other uses. parHculally fisheries, are existing or attainable. 

11. 4.3.1.3 NatiCinll PoHIIIInt Discharge Elimination System Regulatory Compliance; 
Stormwater Effllltntl, Page 4-62 

5-31-11 
cont. 

'UC morrlars s1on11W* at TA-54, Areas G BtWJ J, BtWJ TA-50 as a requirement of ttre LANL RCRA 
permit..... The largest amount of monltotfng oocurs in the Pajatito canyon watershed wllere the 
stonnwater from TA-54 drains. • 15-32-11 

The monitoring at TA-54, Areas G, and J, are conducted as a requirement of LANL's NPDES 
General Storm Water permll No data from and no trend analysis of these monitoring efforts are 
reported In the SWEIS. Data collecled to elate demonslrales that LANL has not been able to control 
the off-site tran&port of racJonuclldes and metals from TA-54, Area G. This Is Important considering 
LANL's Intent to expand Area G. 15-33-11 

TA-54 storm water quality trends should be evaluated to detennlne the effecllveness of the Storm 
Water Pollution Prevention Plan and determine appropriate moclflcations. All new consructlon of 
onslte low-level c111posa1 capacllles should conform to Slate and Federal requirements. Aj:)proprlate 15 4 1 parmlts should be acquired from the NM SWB, HRMB, and U.S. EPA prior to any planned expansion -3 -1 
of the current T A-54 capacities. 

20. 4.3.1.4 Sedlmlllts, Page4-64; Second bullet; Laet untenca 
•Natufa sll8Bm process have moved the contarrilated ma/8rlals out of Acid canyon, down t/lmuf1h 
Pueblo Canyon, BtWJ into tower Los 11/smos Canyon to the Rio Grande {Graf 1995). • 

The sedment monitoring strategy of LANL's Environmental SurveiRance and Compliance program 
does not address one of the primary contaminant transport mBChanlsrns, suspended sedment in 
storm water. The current program charac\llrlzes only coarse-grained sediments, which have a 15-35-11 
relatively low potential to retain contamlnallon, and falls to consider tile fine-grained suspended 
sedments which carry a llllgll portion of the contaminants. The sands and gravels In the stream bed 
rep19sent only residual contamination, while the suspended sediment, lncludng clays, slits, and 
organics which have a high affinity for metals and radioisotopes, Is carried off-site In the water. 

CUrrent ssclmenl data may uncleresdmate the l~ts of LANL on downstream waters, specifically 
Cochiti ReseiVolr. 

21. 4.3.1.5 Surface Wallr Quality, Page 4-67; Last paregreph lnsactton. 
'In 1996, barium, mercury, BtWJ silver ooncentrations were within the New Mexico Wildlife Habit 15-36-11 
stream standard of 1,000 mlcrogrems per hler. • 

The entire statement Is Incorrect. should be deleted, and the correct standards provided. 

Comment 5-32-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.3 

Response: 

DOE agrees that stormwater at TA-54 is monitored as a result of the LANL 
NPDES General Stormwater permit. The text was revised accordingly. 

Comment 5-33-11 

Location of SWEIS Revision(s): None 

Response: 

The commentor is correct in that the SWEIS does not present a trend analysis 
of the storm water monitoring efforts. LANL is still collecting data on the 
stormwater monitoring at TA-54, Areas G and J, and to date there is 
insufficient data to support a trend analysis. There have been some 
inconsistencies in the data suggesting the presence of off-site metals or 
radionuclides, but the data have not been repeatable. However, the existing 
data on radionuclides and metals from TA-54 indicate no off-site transport. 

Comment 5-34-11 

Location of SWEIS Revision(s): None 

Response: 

DOE fully intends to comply with all applicable requirements. DOE and 
LANL are cognizant of the various state and federal requirements and permits 
that need to be acquired prior to the expansion of Area G. 

Comment 5-35-11 

Location of SWEIS Revision(s): None 

Response: 

LANL's sampling program characterizes a range of sediment sizes, including 
the fine-grained suspended sediments~ therefore, current sediment data should 
not underestimate the impact of LANL. As stated in the SWEIS, volume I, 
chapter 4, under section 4.3.1.4, sediment transport studies by LANL have 
shown that off-site transport of sediments with elevated plutonium-239 and 
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I -~ plutonium-240 levels has taken place. Sediments collected from Cochiti Lake 

contained mean plutonium-239 and plutonium-240 levels, higher than levels 
found in sediment from background monitoring stations at Abiquiu Reservoir 
and Embudo station. However, these low levels are very small compared to 
area background, and again, there is no associated significant environmental 
risk. In addition, LANL's ER Project is mapping sediment size distribution, 
in conjunction with investigating potential sediment contamination, in 
selected reaches for each canyon on the facility. The investigations are 
nearing completion for Los Alamos and Pueblo Canyons. Mortandad Canyon 
will follow this investigation. The schedule for other similar investigations 
will be determined as workplans for the individual canyons are completed and 
ER Project funding becomes available. 

Comment 5-36-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.5 

Response: 

DOE agrees that it misquoted the standards. The text was revised to say the 
following: 

"In 1996 barium and silver concentrations were within the NMWQCC 
groundwater limits. The analytical detection limit for mercury 
(0. 2 microgram per liter) is not adequate to determine if mercury is present in 
excess of the New Mexico Wildlife Habitat stream standard of 
0.012 microgram per liter. In 1996, mercury was not observed above the 
detection limit (0.2 microgram per liter) at any location with exception of a 
measurement of 0.3 microgram per liter for one of two measurements in DP 
Canyon. The other measurement found the concentration to be below the 
detection limit." 
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There are no 8pi)Hcllble l.lllaatoek Watert~lla Hab~at standards lor barium or silver. 1lle ~5-36-11 
~~·:.:!.,~,':,'=~ ~~!.::'ance repor:'~t!~,i~~-;.~o:::> .:':~~r:::::.:'~'~':! cont. 
Canyon (0.3 .,giL). 25 dmesthe atandan:l. 

In 1896. the DOE Oversight Bureau ooHected 7 storm water aamplea of whtch 5 exceeded thct 

~~~~ "':~ ~~~=':.r:sa~r'!':".::,: ~~;t-.:,o~~~g::;~~-~,:mea1t~: 
for 11 of 29 (nearly 3B %) storm -tar samplaa. ranging from .2 ,.giL (the minimum quanrCuon 
limit) to 5.3,,gil. (18- •40 rimes the standard). 

One stotm w- sample. -ed In 11196 by DOE OB at LANL's- bouOOary with San lldelonso 15-37-11 
Pueblo, showed 1.0 ;¢ AROCLOR 1260 (PCB). This Ia 71 Urnes the EPA ChroniC Water Quality 
Criteria lor PCB (0.014 ,.gil) and the proposed New MexiCo water quality standard lor wttdllfe -·t 
The data presented In the BWEIS Indicates nearty 20 paroonr (21 of 108) of onslte and perimeter 
water samples collected at LANL from 111111 • 111116 exceeded the WUdiRa Habitat standard lor 
merwry. The SWEIS undlre8flmatea the ,...,._of hlslo<IC releases to the water quality of LANL 
streama and their resuhent -tlal Impacts o" downatJellfTI aquado ............... 

22. 4.3.1.1,1'loodplaln., Pllge,...1,4.3.t.e, peragraph 1, anea1 through e. 
"DDE ,_--'1 I DO-yew flootlpt.Jn elriVat/OM wllhin LAN!.~ In IJCCOI'C/WJrJe wllh 
requlrsmenta -- In RCRII (~V.S.C.§6901) and EHOUIIVS Orrler I 198B·Fioodp/IJ/n 
M~~n~~g.,..nt (Mcl.ln 1992). • 

~~~~~~·~.:'w:.~~:r.::.:-~~..:~=a.:;:; 
40CFR210.1o4(1>)(11)(111). NI\AEO hu concema that the r8pOft may not adequately satisfy the 
raqulremanta In 40CFR270.14(b). See the DOE Oversight Bureau's review commenta to Mat 

~~=;o.l~~~ts~C.: W:;,.,~~ •. :.::m~":~ ':'~ =.,'=:,..!: 15-38-11 
engineering studies shall be certlllsc:l by a NQiala<eel prof .. lllonal engineer.• The electroniC copy 
available on lhe--nor- a algna,.,.. or stamp by a registered pro- engineer. 
Accofdng to the New Meldoo-of-.,, Engln'"'"'· the pnoparar representing l.ANL wu 
not a rag-ed proleNional ttnlllnaar when the I'8PO'IWSS produced and aubmltted. 

23. 4.3.1.1,1'loodplalns, .-.a- ,....1...,, peragraph 1, Hnea 8 through 11. 
'711ore are a number ot .,._. wfthln the IDO-)'flllr lfoo4>/ll/n. Most,. be cltari!ICferlzed as 
amaH ar.,_ bulldlrv-. (IUotrl ""''*"'•· -• -· watar rraatmont stations, end ...,. light 
lllbonltofy builrlltlgs. .,.,. .. no- m~~n~~gBment facllltleoln thll 1DO-y.., floodplain." 

NMED Is ooncerned that tho lloodpsln elevatlona havo not bean adequately defined by LANL and 
there may be more~ than rasllzed WHhln Ute IQO.year fl~aln. lnctudad In thoae buildings 
Is the potential for waste management fachltles (SM prevfoU8 comment). 

rr•. •.:a.1.1,1'looclplalna, .-.a- 4-88, paregr8ph 1,11nea 1•through 18. 

Comment 5-37-11 

Location of SWEIS Revision(s): None 

Response: 

DOE disagrees that the SWEIS underestimates the impacts of historic 
releases. As pointed out in the 1996 ESCR for LANL (LANL 1997a), the 
analytical detection limit (0.2 microgram per liter) is not adequate to 
determine if mercury is present in excess of the New Mexico Wildlife Habitat 
stream standard of 0.012 microgram per liter. In 1996, mercury was not 
observed above the detection limit (0.2 microgram per liter) at any location 
with the exception of a measurement of 0.3 microgram per liter for one of two 
measurements taken in DP Canyon at DPS-4. The other measurement found 
the concentration to be below the detection limit. 

When looking at the 1991 to 1996 data presented in volume III, appendix C, 
the values shown for detection are at or near the analytical detection limit 
indicating that the value may or may not be statistically real. 

Comment 5-38-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.6 

Response: 

DOE agrees that 40 CFR 270.14(b) is more applicable for floodplain 
regulations at a RCRA facility. The 1992 McLin report (McLin 1992) has 
been submitted and accepted by the EPA as adequately meeting the 
requirements of 10 CFR 270.14(b). The requirement of 10 CFR 270.14(a) is 
that "Certain technical data, such as design drawings and specifications, and 
engineering studies shall be certified by a registered professional engineer." 
The 100-year floodplain study does not appear to fall into the category of 
technical information requiring certification nor did the regulatory agency 
(EPA) that received and accepted the McLin report (McLin 1992) require the 
certification of a registered professional engineer. The SWEIS has been 
revised to reference 40 CFR 270.14(b). 

The SWEIS is correct in that there are no waste management facilities in the 
100-year floodplain. There are also no nuclear facilities with significant 
nuclear inventory in the 1 00-year floodplain. 

The specific information regarding the Solution High-Energy Burst Assembly 
(SHEBA) Building, as required by 40 CFR 270.14(b ), is included in the 1992 
McLin report (McLin 1992), which was submitted and accepted by the EPA. 
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'71le SoNt1on High-Energy Bui'Sl Assembly (SHEBA) Building at TA·18 is wllhln the too-year flood 
plain, but tht assembly Is located there only during an experiment. • 

Although the asstmbly Is not pennanenlly located at the SHEBA building, there are other 
considerations concerning buildings located wllhln ftood plains which are not addressed In this 
secuon. 40CFR270.14(b)(11 )(lv) and (Y) require certain englnaellng and structursllnlormatton lor 
buildings located Mthln ftood plains. Has engineering analysis lor hydrodynamic and hydrostattc 
1oroea has been performed on the buildngs in question? What IP of structuraVenglneering &tudes 
have baen perfolmed on the design of the buildings or flood proleetton devices to prove preventton 
of washout? Are there any written procedures to remove hazardous materials prior to ftoodlng? 
What type of warning system Is In place In each watershed to alert building stall so that they may 
move hazaRtous matellals prior to a 100-)'llllr flood event? II the above stated Information has bean 
provided, where can the lntonnatton be found? 

25. 4.3.1.8 Floodplains, pege 4-68; Lut two Hntences 
"F"Igllf8 4.3.1.6- t ,_.,.,, f993lnlormlltlon for the annual maximum flood series of the northern Rio 
Gtande. The trgunlls useful for depleting lhe relative LANI. contribution or flow to the Rio Grande. • 

5-38-11 
cont. 

There Is no supporting documentation of sources used to develop this figure. There are seven 15-39-11 
watersheds at LAM. that pass tlvotql the LANL boundary, that dschalge to the Rio Grande. These 
are: Anello, Mortandad (Includes Tensile & Canada del Buey), Chaquehul. Los Alamos (Includes 
Bayo & Puetllo), Plljarllo, Sanda, and Water (Includes Potrillo & and Calion de Valle), watersheds. 
Their combined surface water dlacharge to the Rio Grande, In addlllon to Los Alamos Canyon, 
should be Included In the ngun~to more accurately depict the relattve LANL contribution of now to 
the Rio Grande. Tha figure under-represents LANL's potential Impact on water quaRty ol the 
Northam Rio Grande. 

26. 4.3.2 Groundwater Resources, Page 4-70, Second bullet 
'71le ~ dirco'lered spdtus In Plljtrio and Water Canyon watersheds appear to be associated 
with LANL NPDES.permlltlld dl8chBrges at T A- f 6. • 

This stattment Is not jusUfled, as the NPDES outfall& In Pajarlto Canyon and Caflon de Valle 
(tributary to Water Canyon -tershed) have bean out of service lor two years and the flows from 
these springs have not decreased significantly. DOE Oversight Bureau measured nows In Canon 15-40-11 
de Vale cutng the 1998 drought, altar the referenced NPDES outfall& were stopped. and recorded 
a 2- 4 gallon par minute decrease from mid-winter base flows ol12- 15 gpm, despite extreme 
drought oondlttons (Dale, Flow and Water-Quality Characteristics of Perennial Reaches In Pajarlto 
Canyon and canon de Vale, Los Alamos National Laboratory, 1998). There is no 8Yidence that the 
nows from springs In Pajarlto Canyon are dependant upon LANL NPDES-permltted oulfalls. 

While contaminants resulting from discharges !rom NPDES outlalls have been detected In springs 
located In Canon de Vde,ln!:lcattng a hydrological connection, the source of these springs has not 
been determined. 

21. 4.3.2.2 GrounciWatlll' Quality ancl7.5.1.6 GroundWitllr Prof8cllon Raqulranlnta state that 15-41-27 
In 1998(sectlon 4.3.2.2) or 1997 (section 7.5.1.6). LANL had lhrae Groundwater Discharge Plans 
In effect. 

Comment 5-39-11 

Location of SWEIS Revision(s): volume I, section 4.3.1.6 

Response: 

In volume I, chapter 4, Figure 4.3.1.6-1 of the draft SWEIS is identical to 
Figure 4.11 of Graf (1993) (Graf 1993). The complete reference appears at 
the end chapter 4. The figure depicts only maximum flood flows within Los 
Alamos Canyon alone. The Graf study concerned itself only with Los 
Alamos Canyon. The figure was deleted from the SWEIS section 4.3.1.6 
because it appeared to under-represent LANL's relative contribution of flow 
to the Rio Grande. 

Comment 5-40-11 

Location of SWEIS Revision(s): volume I, section 4.3.2 

Response: 

DOE agrees that the source of these springs located in Canon de Valle has not 
been determined. Contaminants resulting from discharges from NPDES 
outfalls have been detected in springs, indicating a hydrological connection. 
The text has been revised to make this more clear. 

Comment 5-41-27 

Location of SWEIS Revision(s): None 

Response: 

In 1996, LANL had three groundwater discharge plans: Two for the SWSC 
Plant (one for liquid discharges and one for sludge applications~ permits 
issued by NMED Ground Water Quality Board [GWQB]) and one for liquid 
discharges at Fenton Hill (permit issued by the New Mexico Oil Conservation 
Division). 
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LANL, presently and hislorlcally, has only had two groundwater discharge permits In effect. The ,5-41-27 
groundwater discharge permit for the RLWTF Is currently pendlng. cont. 

28. 4.3.2.2 Groundwlter Outllty Slandards, page 4-75. 
~ •. beCause I..ANL shalfow alluvlalgroundWIII.er 18 not a source of municipal or industrial water but 

may teed surface water springs and seeps Ufed by livestock and wildnfe, shallow alluvial 
groundwater may be approprillle/y corlf1818d to the Stwrdanls for Groundwater of Livestock and 
Wildlife Watering SrandslrJsestabllshtKJ by the NMWQCC. • j5-42 -27 

This secllon Implies that aRuvlal grounctNater may not have to meet an WQCC Regulation 3103 
Slal1daltls K water Is no1 serving as a public water St4lPiy. wacc Regulations are lor the protecllon 
of groundwater for present and reasonably foreseeable future use. All WQCC Regulation 3103 
standards apply to aH groundwaters with total dssolvad concenlrallons (TOS) less than 10.000 
milligrams per liter. 

29. 4.3.2.2 Alluvial and Ptrellld Water Quality, page 4-75. 
• .. .In ott1er to provide a general understanding of the alluvial n perched water quality at /.NIL, 
Information from the 1990 to 1994 Env/rollmlnt81 Surve~ Reports are summarized In the 
fD/klwing lflxt.. 15-43-11 
The text referred to does not Include a discussion rYt summary on nllrate or other radlonuc:Nda 
concentrations In Mortandad canyon. This S8C1Ion shoukl provide stand alone Information apart 
from !he Envlromlental Survelllanoe Reports wNch desclbls aB standiuds exceeded In groun<Mater 
for each canyon. 

30. 4.4.1.1 Wind Conditions; Flg~n4.4.1.1.-1, Pqe4-87. 

Thera are no lirec1lons marked on any of !he wirUoses In !his figure, or page (as LANL Surveillance 15-44-19 
Reports use u Identifiers); !hey should be Included In the figure. 

31. 4.4.3.2 Rldlologlcal Emissions Slllldards, Page4-92, peregraph 1,1111 sentence. 
"Since June I 996. DOE and UC have assellfld lflat LANL 0fJ41/3110ns 1118 In fuU compliance. • 

Although DOE and uc assert 1hat LANL Is In full col!¥111ance with NESHAPs, there are Olllers. 15-45-19 
partiCUlarly the Concerned CIUzens for Nuclear Safety, who have atgUed otherwise. The 
Radiological Assessments Corporation audit, headed bv Dr. John llll, has recentiy released a 
preliminary llndlng of non~ance for 1998. 

32. Table 4.5.1.2-1. lleglonal Watersheds and Welllndsln Aesoclltlon w1111 Los Allmoe 
Natlonll Laborltory Oulfalla, Pege4-109. 

The number of LANL outfalls suppo!llng weHands listed frYt Sandia Canyon Is Incorrect, u Is !he 15-46-11 
LANL outfall flow supporting wedands (MGY) lor Sandia Canyon. The Power Plant oullal 001 A, 
according 10 Appendix A; Table A.1-1; footnote c, discharges approximately 113 MGY to Sandia 
Canyon ct!9CIIy upstream of the Sancia Wetiands (7 acres). In addition the overflow of the Sanitary 
Effluent Re-use tank (01 S outfaH) contributes a significant amount of flow 10 the seme wetiands. 

Comment 5-42-27 

Location of SWEIS Revision(s): volume I, section 4.3.2.2 

Response: 

DOE agrees that the standards for groundwater protection, 20 NMAC 6.2, 
apply to alluvial groundwater at LANL. The text was revised accordingly. 

Comment 5-43-11 

Location of SWEIS Revision(s): volume I, section 4.3.2.2. 

Response: 

LANL ESCRs discuss the parameters that are in excess of groundwater 
quality standards for each canyon. To repeat much of the information 
contained in these reports is not necessary in order to adequately describe the 
existing environment and assess potential environmental impacts. The text in 
volume I, chapter 4, section 4.3.2.2 was revised to include a discussion on the 
exceedances of the other radionuclides and nitrate concentrations in 
Mortandad Canyon. 

Comment 5-44-19 

Location ofSWEIS Revision(s): volume I, section 4.4.1.1, Figure 4.4.1.1-1 

Response: 

DOE agrees that windrose directions should be provided. The text was 
revised accordingly. 

Comment 5-45-19 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that it is in full compliance with the provisions of NESHAPs 
after a review ofDr. Till's audit. See the response to comment 3-11-19, above. 
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00 Comment 5-46-11 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that two outfalls deliver discharges from the Sanitary Wastewater 
Consolidation Plant to Sandia Canyon. Both outfalls, OOlA and OlS, 
discharge above the wetlands. However, the 01 S outfall is currently being 
eliminated so that in the near future, all flow from Sanitary Wastewater 
Systems Consolidation (SWSC) Plant will discharge from the OOlA outfall. 
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33. 4.5.2.5 Pollullon, Plge 4-122, List Senlllnce. 
~lftm mom1oring of soils, sediment, wld81, and 8Jr and biomonitoring have not demonstrated 
lwels of contaminants that would pose a hNJth risk, nor have tllet8 been Obvious toxic effects 
observed.' 

Alll1cliV1 rnonllorlng rasulls may not Indicate a human health rtsk, H Is at the present ttme not clear 
whethar levels of contaminants pose an ecological rtsk. 

Blomonltorfng, conducted by LANL ESH-20, of small mammals (rodents, shrews) In Upper Sandia 
Canyon Indicates that bloaccumuladon and'or biomagniflcatlon of PCB In the food chain Is occurring 
(ESH·20, unpublished data). In 1995, nine of 30 small mammals tested from the upper end of the 1 5 4 7 17 
Sandia Wetlands had deteclable levels of PCB. Plllftmlnary analytical data from 1996 sampling - -
Indicated lhat 16 of 34 animal samples had datectable quantities of Aroclor·1260 (PCB) (BeMett 
1994, ER Dl57541; BenneltandBiggs 1996, ER 10157541). The levels of PCB found In adipose 
11ssue and orgatlS have been reported up to 19 parts per million (ppm) In Shrews and may pose an 
ecological rtsk to the amaH mammals themselves end/or predatms that feed upon them. 

TOldc eflects have been observed below the fom1er NPDES outfall 05A 056 from the High Explosives 
machining shop, Bulking 280,1n ~Calion de VaBe (Wat81 Canyon watershed). These ob'llous 
elfeels consist of ba~~en, un-vegetated soils and standing, dead trees. 

In canon de Vale, the concentrations of dissolved barium and lhe high-explosive compound RDX 
ell:eeds the EPA Region IX human health based IICI8enlng action levels for water (Dale, Flow and 
Water.Quallty Charactartstfcs of Perennial Reaches In Pajartto Canyon and Canon de Valle, Los 
Alamos National Laboratory, 1998). 

see Specific Comment 21 regarding mercury and PCB In storm water runoff at l.ANL 

34. 4.5.3.1 88ckgrouncl on Contamtllltlon at LANL: Soli•: second Plflllrlph, Ptlge 4--123. 
"An Wl&f$/s of avaJabtt lnfonnalion on 1M areal extent of potential /9Jtase sites demonstrated that 
less lh/Jn 2 perrst oii.ANI.:s ~ 43 Bq/81& miles (111} squ/lfe ldlomelers} Is of potential 
concern.• jS-48-13 
No map anci'or documentation to luppOrt the 'lass than 2 % • estimate Is provided. This appears 
to be an undsrestknation ot the areal extent of poten"al concem. This estimate probably does not 
Include entire canyon systems (e.g., los Alamos, Pueblo, Mortandad, Potrillo) which may be 
contamlnaled by the erosion or contaminated soils from potential release sHes and/or the percolaUon 
of contaminants Into allwtal/lnterrnedlate aquifers. 

35. 4.5.3.1 88ckground on Conllmlnatlon at LANL, page 4--124, llrst column, flrst 
PII'IIII'IPh 1111 lenten~». 
Wllfe the lel'!lls ci uranium, pluton/um-238, snd gross gamma activity welll higher than background 
soils, they welll below the LANL SALs that Sill used to identify the presence of contaminants of 1 5-4 9-2 3 
COilOiml." 

Decisions regarding the pteSence of contaminants "" should be based on co~ to 
bacllground, and not to human health ~sk based SALs. 

Comment 5-47-17 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. Several contaminant studies, including those by LANL 
(e.g., PCB monitoring in Sandia Canyon), are being assessed by scientists 
from cooperating regulators such as the NMED, FWS, New Mexico 
Department of Game and Fish, and other stakeholders. The ER Project's 
remedial feasibility investigation process integrates the various focus teams so 
that concerns by citizens, county, state and federal agencies, Indian tribes, and 
stakeholders are considered. See response to comment 1-33-17 above for a 
discussion of ecological risk assessment. Also see the response to Major Issue 
2.11, Natural Resources Management Plan (in chapter 2 of this volume), for a 
description of ongoing and proposed natural resource plans. 

Comment 5-48-13 

Location of SWEIS Revision(s): volume I, sections 4.2.3.1 and 4.5.3.1 

Response: 

The total estimated PRS area was calculated and then divided by LANL's 43 
square miles ( 110 square kilometers), to estimate the 2 percent. In response 
to this comment, LANL reviewed the total estimated PRS area and 
determined it is now closer to 3 percent of LANL's 43 square miles 
( 110 square kilometers). However, these areas are not all contaminated. The 
areal extent of the 3 percent does not include the canyons because they are not 
classified as PRSs. Recent clean-up activities for the PRSs have resulted in 
smaller actual areas of cleanup then originally estimated. The exact areal 
extent of PRSs will not be detennined until further site characterization and 
remedial action activities are completed. The SWEIS was revised to clarify 
the areal extent of the PRSs. 

Comment 5-49-23 

Location of SWEIS Revision(s): volume I, section 4.2.3.1 

Response: 

See response to comment 1-46-23, above. 
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38. 4.U.111ckground on ConlamlnltiOn II LANL; SurfiCI wltlr, Plgl4-124. 
'Honed the IIINS""""'"" in water from IVHSI'IIC8ivlng efflrlllnts eXf:flflded standiJIIJs except tor 
some pH lllfi88UIIImfiiU abollt 8.5. • 

Elevated levels of gross alpha and beta have been delecled In oll·slte storm water discharges, In 
Las Alamos, Ancho, MOI1andad, Csnada del Buey, and Water Canyons. Gross alpha ranged from 
lesS 11an dlllectable to 100 pCUl while gross bets 1'111gtd from 63 to 140 pCVL Screening Action 
Levels (SAls) tor gross alpha and beta 1111 15 and 50 pCI/l respectively. The livestock watering 
standaldtorgrossalpha Is 15 pCI/las listed In 20 NMAC 6.1 § 3101 (A). 

See Specific Convnents 21 and 33. 

37. 4.5.3.1 a.ctlgnlund Canllmlnlllon Ill LANL, S1c11m1n18, Plgl 4-125, tlret column, third 
peragreph. 
"Most of the metals that 11'8111 above the teglonal compatlson value occur naturally In the 
8llllilllmJenf as a COtiiSIIIuent of ttre sectimeniS. l.evels of Plulonlum-239 and ·240 In sediments In 
kid, PuBblo, 111t1 Los Aanos QrJyms W8t8 found to be abcMI regional comparison levels and am 
believed to result from lllstonc l'llleases from LANL aperalions and worldwide fallout from atomiC 
tesling.• 

5-50-11 

Although some levels W8l'8 abolle the regional ~values for naturaHy occurring metals. 15-51-13 
levels have been found which are above ti10Se that would be ellpeCied to occur naturally. Values 
that exceed I'1IQIOnal ~rison levels suggest that conStitUents are not naturally occurring. 
Although backgrouncllavals lor sediments were not provided In the 1996 LANL Environmental 
Sllvelllance Report, many constltuanl&. e.g. barium. befyllium, cadmium, chromium, ITI8ICI.I)', lead 
and alrOnUum eppelllld elevated at more than one san.,Hng location. 

Almost an the lldlanuclldes that wera meiiSUied, e.g. tritium, stronUurn-90, cestum-137, plutonium· 
238, ptutonlum-239,·240, arnellclum ·241, and gross alpha, beta and gamma, were above 
background levels at 1110111 than one tocatton,lncludlng three locallons In MO!tandad Canyon that 
exceeded hun'lall-beallh based levels for cesium-137. 

38. 4.5.3.1 BaCkground on Contamination It LANL; Blomonltorlng, Plge 4-125. 
• Tllese biomonifOtiiV data Indicate no Immediate environmental concerns. • 

See Specific Comment nl.lllber 33. 

39. 4.5.3.2 EcotogiCII Risk Allenmentt Performed for Tllreelltlled and Endangered 
Speclel, Ptge4-125. 

The risk or values associated with the risk assessments should be delineated for the Peregrina 
Falcon, Mexican Spotted Owl and Bald Eagle; this should be mo111 than just a brief SUmrn&ly as 
provided In the docUment. 

15-52-17 

5-53-17 

40. 4.5.3.2 Ecological Risk AIHUmente Ptrfol'lllld for Tllreelltlled and Endangered 15-54-17 
Species, Ptge4-12S; Firat Paragraph; Last Sentence. 

Comment 5-50-11 

Location of SWEIS Revision(s): volume I, section 4.5.3.1 

Response: 

The commentor is correct in that levels of gross alpha and beta radiation have 
been detected in off-site stonnwater discharges. The text has been revised to 
say "None of the nonradiochemical measurements in water from areas 
receiving effluents exceeded standards except for some pH measurements 
above 8.5." 

Comment 5-51-13 

Location of SWEIS Revision(s): volume I, section 4.5.3.1 

Response: 

The referenced paragraph may have been taken out of context. The first 
sentence of the referenced paragraph states, "Sediment from all individual 
LANL sampling locations exceeded the regional comparison value for at least 
one metal." The paragraph states later that "Most of the metals that were 
above the regional comparison value occur naturally in the environment as a 
constituent of the sediments." This statement is correct. Most of the metals 
detected above the regional comparison value for soils occur naturally in the 
environment as constituents of the sediments, and thus, are not discussed 
further in the SWEIS. No statement was made as to whether these elevated 
levels can be attributed to LANL operations. However, the metals 
(plutonium-239 and plutonium-240) were discussed and attributed to LANL 
operations and historic worldwide fallout from atomic testing. Cesium-137, 
along with several of the other isotopes, were not discussed because the 
discussion focused on plutonium. Three samples in Mortandad Canyon were 
in excess of LANL's SALs, as reported in the 1996 ESCR under sediment 
sampling, radiochemical analytical results. The 1996 ESCR (LANL 1997) 
explains that during 1996 no other sediment samples showed any values that 
exceeded respective SAL values. The text has been revised to provide a 
discussion on the cesium that was found in Mortandad Canyon. 
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Comment 5-52-17 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 5-47-17, above. 

Comment 5-53-17 

Location of SWEIS Revision(s): None 

Response: 

A summarization of the ecological risk assessments was utilized in the interest 
of clarity and general understanding. The analyses in the risk assessments are 
too detailed and extensive to clearly present in the SWEIS. Instead, literature 
citations were offered to assist the reader in accessing these documents for a 
more detailed analysis. See response to comment 1-33-17, above, for a further 
discussion of ecological risk assessment. 

Comment 5-54-17 

Location of SWEIS Revision(s): None 

Response: 

The statement made in Gallegos et al. 1997 (Gallegos et al. 1997) was " ... the 
estimated risk to the peregrine was slightly above the level of acceptability." 
This risk was also stated in Gonzales et al. 1997 (Gonzales et al. 1997) in a 
slightly different manner in addressing all three ecological risk assessments as 
"On average, results indicate a small potential for impact to the peregrine 
falcon, but no appreciable impact to the spotted owl or the bald eagle." This 
latter wording was used because it gave a summation of all three assessments. ~ 
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• These assesslllllllls cottcluded thai, on the average, II!IH't Is a smaR potential for Impact to the 
peregrine falcon from contaminants at LANL .. : 

The conclusions drawn by the authors of the peraglfne falcon risk assessment begin with the 15-54-17 
statement 'Conslde~ng soil IngestiOn and food c:onsumptlon contaminant palhways, lncludlng a co nt 
blomagnlflca1fon COflll0119n~ estimated risk to the peregrine was &Nghlly abOve the level of · 
acceptability. • (GaMegos, and others, A Spa!lally-Dynamc Prelln*!ary Risk Assassment of the 
American Peregrine Falcon at 1tte Los Alamos National Laboratory, 1997). 

41. 4.5.3.3 Ecological Rllk, PaiJ' 4-121; lat Jlll'lgllpll. 
·A ~assessment at ecologba/ t1s1c based on lindliWS of lhe Envi1011menta/ SutwillllllCII and 
COII¥)IIanee Program (as cBscussed above in seclion 4.5.3.2) and assessment of risk to selected 
threatened and endt¥tgered species (4.5.3.3) Is tflat thfH't Is little potential for fisk, 1n1 this is 
primarily due to legaCy contamination. • 

WhHe It may be b1le that the much ol the ecological risk Is due to chemical or ractologlcal 
conlamlnalfon. even more llsk or 1r1.,aet may be llle to the existence ol facilities, lnfras1ructure, and 
COilStnJCIIon actMIIes. In any case, lhe qualltallve assessment presented Is Inadequate. As stated 
previously, ills not uncommon for storm water runoll quality to eJICeed New Mexico standalds and I 5-55-17 
1tte sediment monitoring prog~am underestimates potential ir11JaC1S from off-sHe 1ranSpOrt of 
contam1nanta. Flash lloocq flom IIIQe ~ of lqlermeable sur1acea In the highly deVeloped 
areas of lANL rasuH In significant habitat changes In downstream canyon systems. Toxic effects 
11om high elqlloslve dlschalges have been notad at lANL and blomonltoring In the Sarda Wetlands 
has Indicated polellllall~. The TA-54, Area G, storm water monitoring program was not 
assessed and conside!lng 111e eJCp~essed need to expand clsposal ope11tlons at TA-54, this may 
mpment a mejor ecological consldetation. The peragllne falcon assessment concluded lhat risk 
-above lhe level ol aoceplabllly. n-polnls de8erV8 anentlon and colllrldlct the COIICiuslons 
of the qualltallvt assessment finclngs. 

42. 4.9.3.1 Wllflwallr Tl'llln*lt IIIII Ellluent RIICIIICIIon; Slnltlry Liquid Wastes, page 4-
188. 
"Soolds from this PfOC8SS are dried In beds Ill 1111 SWSC Plant and used as /and#RIIn dedicated 
space with llmled public acoess: I 5-56-1 0 

Currently, sewage sludge from the Sanitary Wastewater Systems Consolidation (SWSC) Plant Is 
disposed olin a lardlll as PCB contaminated waste due to "P&&ted detecflon of low-level PCBs. 

43. 4.1.3.1 WISIIWitlr 1l'lllment 1nd I!IIIUent lltcluellon; High ExpiOtlvll Conllmltlltld 
Liquid WU!el, Pll' 4-188. 
"HE wasrewater wNI be filtered and recycled using the new equipment .... • I 5-57-1 0 

This section does not provide an adequate description of the treatment process. The section also 
irl1llies thai. al wastewater Is treated and 1'8C)ded and does not state that wastewater Is cllscharged 
from the treatment plant. 

44. 4.1.3.1 Wastewlter Treetm11111nd Efftullll Reduction; lndustrlll Effluent, Pill' 4-187. I 5-58-10 

Comment 5-55-17 

Location of SWEIS Revision(s): None 

Response: 

The ER Project, through various task teams such as Surface Water, Ecological 
Risk Assessment, etc., are currently coordinating with regulators such as 
NMED, FWS, New Mexico Department of Game and Fish, and stakeholders 
to resolve issues related to stormwater discharges, flashfloods (ER Project 
Stormwater Team), and high explosives (ER Project Ecological Risk Team). 
The cooperation and progress being made through this cooperative effort are 
appreciable and will continue. Preliminary assessments were made of 
possible impacts of the proposed expansion on threatened and endangered 
species, and these impacts continue to be evaluated. For example, as a result 
of the study on peregrine falcons cited in Comment 41 of the NMED letter, 
which included TA-54, Area G, as a "contaminant source," a study entitled 
Contaminant Loading in Prey of and Transfer Coefficients to the American 
Peregrine Falcon (Falco peregrinus) at and Around Los Alamos National 
Laboratory is underway by Gonzales et al. While this study may require 2 to 
3 years to complete, it should provide the necessary data with which to make 
an accurate judgment of risk posed by TA-54. In addition, a preliminary risk 
assessment of the southwestern willow flycatcher, which also includes Area 
G as a source, is currently being evaluated. 

Comment 5-56-10 

Location of SWEIS Revision(s): Section 4.9.3.1 

Response: 

Under normal operating conditions solids from the SWSC Plant are land 
applied as fertilizers as authorized by the existing NPDES permit. However, 
because low levels of PCBs have been detected in the sludge, the off-normal 
procedure is to take the sludge to a Toxic Substances Control Act (TSCA) 
approved disposal facility. Once conditions are back to normal the sludge will 
once again be applied to the land. The text has been revised accordingly. 
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Comment 5-57-10 

Location of SWEIS Revision(s): volume I, section 4.9.3.1 

Response: 

DOE believes that the overview of the treatment process is adequate for the 
SWEIS, described in volume I, chapter 4, section 4. 9.3.1. The text was revised 
to clarify that the wastewater is discharged through an NPDES permitted 
outfall. 

Comment 5-58-10 

Location of SWEIS Revision(s): volume I, section 4.9.3.3. 

Response: 

The present activities at the RLWTF facility are described in volume I, chapter 
2, section 2.2.2.14. Future RLWTF activities are discussed under each 
alternative. In addition, in chapter 4, section 4.9.3.3 has been revised to 
include a reference to section 2.2.2.14. 
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This section does not adequately dascrtbe present and future activities at the ALWTF. 

45. S.O Environmental COnMquenca, Pile 5-2, parqraph 1. 
"The mil/Of COIIIIbAots to env1rormenta1 mpacts of operating I.ANL ate wastewater dischaJges and 
radioacffVfl air emissions. • 

This statemen~ that the major contributors to environmental Impacts of operating LANL are 
wastewater dllchalges and radioactive lllr emissions, may not be true. In fact, the major 
enviiTJfllflent/11 impacts may be asSOCiated With the existence of facilities and lnfrastnlclure, wlttl 
construcllon acllvlttea, with environmental restoration activities, and wnh uncontrolled stonn water 
runoff. For exlllf1lle, LANL was developed and continues to be developed With Inadequate 
consideration of fhe fn1lact of tiiCOillroled &101m water runoff from facilities, parking lots, etc. There 
are runerouslnslances where storm water runoff from lndustrlaRzed areas Is directed Into canyons, 
directly over known polenUal release lites such as Hlllslda 137 and other sites In TA-35. Also, 
s1gn111cant ""*' Is the result of human activity In general (employment. habhatlon), resulllng from 
the operation of the laboratory. 

46. 5.1.3 Wlllr Resources Melllodology, Plge 5-4; Stc:and column; I8COfiCI to last 
paragraph. 
"ChangH In sll!lmWSt8r runoff were not analyzed for lll8 following reasons: (1) contaminants In 
runolf from mesa-top facilities or envitonmental restoration (ERJ potential release sites (PRSs} are 
extremely diMe by the rme lll8 water has reached surface water s111ams In canyon bottoms; (2) 
exisiiiV facllltit1s lfld ~ ~ ~ cmllllls 10 ptevent oontsmilllllion of stormwater 
run off; end (3) construction 8CIMifes and erwlronmental remedial action activities employ 
8r(JII!Hrlng controls 10 p~event contamination of stomrwater nmoft. • 

No basis Is pres8flled to support these sllltements. Mesa-top tac1811es may contribute significant 
contaminants to canyon syatems. Also, runoff from mesa·top facfHtles or ER sites may have 
environmental ImpactS. whether or not runoff contaminants contain contaminants. 

In terms of fhe potenual for failure to Implement or maintain adequate engineering controls (2) and 
(3) were not analyzed. 

While many lacllnies have Storm Water POllution Prevention Plans (SWPPP) In place, full 
1mptemen1a11on ollhose plans Is not always accomplished. Except lor T A-54, Area G, storm water 
monitoring Is rarely Included In SWPPPs, lherefora no process Is In place to determine the 
ettectlveness of engineering controls. Many PRSa have erosional concems that have not been 
8lttessed. While sites are Clll8llfly being eviWated and Best Management Practices (BMPs) have 
been reccmmended lor many of the sites with the highest potential for erosion, funding constraints 
have Hmlted their lmplementafion. Storm water monnonng to ensunt BMP effectiveness must be 
Implemented before the above statement can be validated. 

Past construcUon actlv~les have not employed adequate engineering controls (e.g., Los Alamos 
Canyon Gas Pipeline Crossing, Radioactive Uquld Waste Pipeline Crossing of Sandia Canyon). 

47. 5.1.3 Willi' ResourCIS Mllhodolagy, page 5-4. 

15-58-11 
cont. 

5-59-9 

5-60-11 

Comment 5-59-9 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. The SWEIS shows that the major contributors to 
environmental impacts of operating LANL are from wastewater discharges, of 
which in addition to the NPDES permitted outfalls, stormwater is a 
contributor, and radioactive air emissions, mainly from the operations of 
LANSCE. The existence of facilities and infrastructure and habitation at 
LANL does cause impacts, but it is the uncontrolled, unmitigated activities 
that can and do cause environmental impacts. As an example, DOE is in the 
process of developing and implementing a stormwater management plan to 
control runoff. Steps to control runoff from construction activities are already 
standard procedure. DOE views the remediation of contaminated sites as a 
long-term beneficial impact because it restores the environment to a lower 
level of contamination per input from the stakeholders and is in agreement 
with the regulatory agencies. During the process of environmental restoration, 
there may be additional short-term release of contaminants, as described in 
volume I, chapter 3, section 3.6.4; but, steps will be taken to ensure they are 
minimized. For additional information see Major Issue 2.3, Alternatives, in 
chapter 2 of this volume. 

Comment 5-60-11 

Location of SWEIS Revision(s): volume I, sections 5.1.3, 5.2.3.1, 5.3.3.1, 
5.3.3.5, 5.4.3.1, and 5.5.3.1. 

Response: 

Stormwater runoff events can be a significant pathway for the off-site 
migration of contaminants. The SWEIS does not state that surface water does 
not flow off the site. However, in situations such as with the ER Project and 
new construction activities, LANL attempts to control the surface water flow 
by using barriers, ditches, and collection ponds or contouring the ground to 
minimize off-site flow. In volume I, chapter 4, section 4.3.1, Surface Water, 
discusses existing on- and off-site contamination resulting from surface water 
flow. The Water Resources Methodology and the Water Resources Impact 
sections in volume I, chapter 5, have been revised to include a discussion on 
the impacts of storm water flow. 
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"The majority of the chqes, especially lncteases to NPDES flows for the akemallves . are 
COttrl1uted by the key facilities. T/JefefDie, lllthough Index NPDES flows 1119 discussed for the non-
key fdltles, fkM pt!jecllolls for non-ll&y fac/Hties 11111 assumed to be constant across eltematim. • 15-61-11 

The eJII)anded operations altematlve may Increase the ftow volume to the SWSC Plant and could 
Increase the volume of wasteWater and sludge. The SWSC Plant Is not a key facility, but the 
wastewater volumes and sludge should be considered In the SWEIS. 

48. 5.1.5 Ecologlcll AasoiRes, lllodlwcSity,llld Ecological Rlslc Methodology, Pa(ll5-10. 
'L4N1. fdies, infrastnarKe,IJI8RIIfons, snd lllfJ8Cis ·positive, negative, and undetermined· are 1 5-62-17 
an Integral (NJrt of the pallems and processes ~a ~ l'llQionallandscspe. • 

The DSWEIS did not assess the Impact of amentlANL facilities. lnfrestructure. and operations. 

49. 5.1.5 Ecologlcll fllloti'OIII, Bloclwrslly,llld Ecologlcel Risk Methodology, Pege5-11. 
"These COIIfJO'IIII'II are analyzed as fNJrt of the 81111/ys/s of the lollawing major fat1ofS contributing 
to the dect/rJe or loss of b/odivelslty es identified by the CEQ (CEQ 1993}: 

Physics/ altfratlon of the /andscspe 
Over-halvesling 
Dlsruplfon of natural processes 
trtroducfion of exotic lp6Cies 
Pollulfon .... 

The impact analysis considered the pol8nlial for each altematlve 10 a/fecf habiiSIS, ecological 
processes. blodiveiSJiy, snd exposures to toxic chemicals arwJ radlonuclides. • 

The analysis did not consider the Impact of alteration of the landscape resulting from existing and 
conUnulng operation of the laboratoly. 

50. 5.2.3.1 SUrface water lmpects, Page 5-41, List pafiOI'Iph. 
"'mprovements are llso plsnned for outfll 051 It the TA-50 RadJoactlve Liquid Waste Treatment 
Fdy (RLWTF) .• .A 11tatment syslem wl be opetl(ions/ In July t 998 that wiD red!lce concentrating 
of Ill of the above radlonuclides, ·~ /JitiUm (Br;drxd 1996).' 

fn1rovements to 1he RLWTF have not been COflllleted. A reallsllc date tor the opera11onat start-up 
should be provided. 

51. S8ctlon 5.2.3.1 Surface Water !mpacll, Plfll 5--42. 
"The effluent from the RL WTF has also exr;eeded the New Mexico Water Quality Commission 
(MIWQCCJ stBI!dtlld for nitrate as nllrogen of 10 mllllgntms per Iller. A nitrate removal system Is 
being installed as fNJrt of the RL WTF Improvements that will be operational by July 1998. • 

~ements to 1he RLWTF have not been COflllleted. A reallsdc date tor lhe operaHonal start-up 
shoUld be provided. 

5-63-17 

5-64-11 

With regard to the comment on stormwater monitoring to ensure BMP 
effectiveness, see response to comments 1-57-11 and 1-60-10, above. 

Comment 5-61-11 

Location of SWEIS Revision(s): None 

Response: 

Under the Expanded Operations Alternative, as shown in volume I, chapter 5, 
Table 5.3.9.1-1, there is projected to be no more than a 21 percent increase in 
LANL employment over the index. However, these changes are expected in 
the key facilities; changes in non-key facilities are assumed to be zero. This 
is considered a reasonable assumption because the proposals at LANL will 
occur in key facilities. The projected employment changes at those facilities 
include support that resides outside that facility (e.g., Environmental Safety & 
Health, facility maintenance, and security support personnel). 

The existing facilities have the capacity to handle this increase in wastewater 
and sludge. As discussed in the SWEIS, all effiuent from the TA-46 SWSC 
Plant is pumped to a reuse tank adjacent to the TA-3 Power Plant. When the 
plant is in operation, water is drawn from the tank to make up for the power 
cooling towers, where it is either lost to the air or through evaporation or 
discharged to Sandia Canyon via the power plant outfall OIA-001. The 
additional flow resulting from the additional workers under the Expanded 
Operation Alternative should be relatively minor, and hence, the discussion of 
the SWSC in the SWEIS is appropriate. 

Comment 5-62-17 

Location of SWEIS Revision(s): None 

Response: 

DOE disagrees that the SWEIS failed to assess the impacts of current LANL 
facilities, infrastructure, and operations on ecological resources. In volume I, 
chapters 2 and 3 discuss the continued operations at LANL, including a 
description of LANL activities with focus on the "key" facilities and 
operations because they have the potential to cause the most significant 
impacts. Chapters 4 and 5 provide information on past and potential future 
ecological impacts of LANL activities . 
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Comment 5-63-17 

Location of SWEIS Revision(s): volume I, section 5.2.5 

Response: 

In volume I, chapter 4, section 4.5 provides a characterization of biological 
and ecological conditions, including physical alteration of the landscape and 
a general assessment of disturbances that have resulted in the present LANL 
environment. Additional wording has been added to the introduction of 
section 5.2.5, Ecological Resources, Biodiversity, and Ecological Risk, under 
the No Action Alternative that addresses any changes to landscape features. 

Comment 5-64-11 

Location of SWEIS Revision(s): volume I, sections 2.2.2.14, 4.3.1.3, and 
5.2.3.2 

Response: 

See response to comment 5-ll-11, above. 
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52. 5.2.3.2 GroundwaiW refers to the R·9 weft that has been Installed as part ol the 
Hydrogeologic Wortcplan and states that tritium contamination was detected several hundred feet 
above the main aquifer. 

This section does not provide adequate groundWater quality data from the R·9 well. As part of the 
No Action Alternative In Chapter 5, Environmental Consequences, or Chapter 4, Affected 
Environment, a more complete discusSion should be Included on grounrt.Nater quality impads from 
past activities at LANL which Includes current available data. 

53. 5.2.3.2 AIIUYIII Groundwltar (No Action Altemlllve), page 5·45, provides a brief 
discussion on the volumes to be discharged Into Mortandad Canyon and states, • the now rate Is 
similar to that experienced in previous years, and no substantial changes to the 1101ume of 
groundwater stored in the alluvium are antlctlated. • 5.3.3.2 Alluvial Groundwlllr (Expanded 
Operations Alternative), page 5-102, states, 'inpacts to alluvial groundwater quality shOUld be 
minimal; however. any additional f}IOUIIdwaler could Increase intl/frstlon into the tuff below the 
alluvium~ 

These sections briefty discuss quantity, but do not provide any lnfonnation on alluvial groundWater 
~changes thai may occur as a resuR of ~mentlng new wastewater treatment practices at 
lhe RLWTF or the HE Treatment PlanL These sections should refer to Ecotoxloologlcal Screen of 
Potential Release Site 50-006 (D) of Operable Unit 1147 of Mortandad Canyon and Relationship to 
lhe ~~ Liquid Waste Treatment Facllltlea Project by G.J. Gonzales. and P .G. Newen, LA· 
13148-MS or any other dolunents discussing potential ground water quaNty changes as a result of 
remobillzatlon of contarrinants. 

54. 5.2.3.2 Perched Groundwallr (No Action Alllmlllve), PIDe S..6. 
"Evslustlons of /mpllcts to /ntannediate patched groundwater quantity and quality resulting from 
operations changes Under the alternatives ate qusJitat/ve, because groundwater Row and 
OIJfllMnlnanl pathways to the intemredlat8 perched (JIOIH!dwster bodies ate not weN characterized 

5-65-11 

5-66-11 

nor undmtood .... The 1mpat;ts to petChecJ (/fOUfldw8ter should be negligible.· 15-67-11 
The OSWEIS should not contain statements speculating how groundwater may or may not have 
been Impacted or will be 11!1)8cted unUI data has adequately demonstrated what ln.,acts actfvftles 
at LANL have had or will have on groundwater. 

55. 5.2.3.2 Ptrchld GroundWiter (No Acllon Alt.emlll¥8), 5.3.3.3 Perched GroundWaler 
(Exptlndld Operations Alt.emltlve), 5.4.3.3 Percllecl Groundwater (Reduced OJlllatlona 
Altarnlle), and 5.5.3.3 Perched Groundwater (Greener Alllrnatlve) speculate on the Impacts 
dscharges to Los Alamos Canyon will have on groundwater below the canyon. 15-68-11 

These sections do not contain lnformatkln on other canyons and may Imply that perched 
grounrt.Nater may only ba Impacted as a result from LANL ectfvltles and grounrt.Nater Interactions 
In Los Alamos Canyon. 

58. 5.2.3.2 Alain Aquifer W.ltr Oulllty (No Action Alllrnatlve), 5.3.3.4 Main Aquifer 
(Expanded Operations Alwnatlve), 5.4.3.4 Main Aqulfar {Reduced Operallons Alternate), and 

Comment 5-65-11 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS discussion of groundwater quality is based upon the most current 
information available from the Environmental Surveillance and Compliance 
Program. The data obtained from deep well R-9 are consistent with the 
information presented in the SWEIS in volume I, chapter 4, section 4.3 and 
chapter 5, section 5.2.3.2. 

Comment 5-66-11 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. DOE believes that the changes to the alluvial groundwater 
quality as a result of implementing the new wastewater treatment practices are 
positive. Therefore, it was decided that because these changes are beneficial, 
a general discussion on the RLWTF and the HE Treatment Plant was sufficient 
for the SWEIS. 

Comment 5-67-11 

Location of SWEIS Revision(s): None 

Response: 

There are instances where groundwater flow and contaminant pathways are 
not well characterized or understood (e.g. perched groundwater), as stated in 
volume I, chapter 4, section 4.3 of the SWEIS. However, in other cases, such 
as with changes in NPDES flows across alternatives, a qualitative evaluation 
of the environmental impacts can be made based on existing data and 
information available. 

g 
~ 
~ 
~ ..... 

~ 
~ 
~ 
(1:1 
;:s 
1:j 

R<> 
~ 
(1:1 

{j 
c 
~ 
~ 



w 
I --00 

Comment 5-68-11 

Location of SWEIS Revision(s): volume I, sections 5.2.3.1, 5.2.3.2, 5.3.3.3, 
5.4.3.3, and 5.5.3.3 

Response: 

Only the canyons with increased flows over the index are discussed in detail 
in the SWEIS. As discussed in volume I, chapter 5, section 5.1.2, Water 
Resources Methodogy, it is assumed that for canyons in which NPDES flows 
remain the same or are reduced from the index, the impacts will be negligible. 
Los Alamos and Sandia Canyons are the only canyons that have flows over 
the index. Sandia Canyon was inadvertently omitted from the perched 
groundwater discussion. The text was revised, accordingly. 
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5.5.3.4 Mlln AqiAIIr (ar- Altllmlllve) stale lhal ~ resuHing from NPDES outfall ftows, 
to the main aquifer warer quality should be minimal. 

The OSWEIS does not provide adecJlalelnlormatlon to demonslrate that Impacts to the main aquifer 
should be minimal. Until dala are available to determine llow 111& main aquifer will be lmpacled 
under lhe allema1ives, II should not be slated !hat iiJ1)8CIS will be minimal. 

57, 5.3.4 Air QuaNty, .-11115-105-110. 

Crlllrll Pollutants 

The a1te11a polulanl analysis on p. 5-106 and In AA*Jdlx 8 does no! show any projected violations 
of lhe National Ambient,. Qually Slandelds (NAAQS) based on Jllanned LANL activities. However, 
one crlterte pollulant, ozone, hae been omitted from au the analyses In the DSWEIS. The 
juSIIficallon for lhls wae that the monitored one-hour ozone standard of 0.12 ppm was slgnlficanlly 
abovelhe monitored levels In lhe area from 1990 to 1994. EPA finalized a new, substantially 
dfferent ozone standard In July of 1997 and no analysis Is presented demonstrating how the ozone 
levels In the area measure against tile new Slandanl. Because the new Slandartl of 0.08 ppm Is 
based on !he fotdl highest 8-hw' average ozone level for each of lhree years averaged over lllose 
lhree years, how dose lhe area Is to !he standard cannot be assessed from the recorded one-hour 
ozone levels provided In lhe DSWEIS. A preliminary analysis of 8-hour average ozone levels from 
Bandelier Nalklnal Monument (next to LANL) done by Jim Neflessen of the fijr Quality Bureau 
showed that In June of 19941he ozone level at Bandelier equaled the new 0.09 ppm standard. IiJJ1 
faibn 10 awa ltlf avalallle I!!ID'll!IQ1 dllll agaiml!IJe OIIW Olpae Slll'l:latrt !herefoal ll!DJUeDIS 
a 6/gtit:att deficlsocy Ia tb6 QSWE/S rrhich m(r'f!!ls adtqJ!ate eoy/tpornentll .usessmeor of !he 
~ 

To remedy the deflclency we recommend that LANL reanalyze the monllorlng data from 1990 to 
19941n the form of !he new 8-hour averaga standard. If lhe ambient levels are substantially below 
lhe new lllandald, no furlher analysis would be required. If lhe ambient levels appears to be close 
to !he new standard, LANL should model projected lncreues In volallle organic c~nds (VOCs) 
and ozone for the e:xpanded operations alternative. The proJection should Include VOCs from 
genera1011. lab chemicals emitted through stacks (lhe cllemlcalinventory wu already co""'led for 
lhe !Oxic air poUutanls review) , Incomplete combustion of solvents In the open burning sites, and 
ozone directly genereled by theTA-53 advanced free electron laser. 

Radioactive Air Emission• 

Radioactive emissions to the air are regulated under 40 CFR Part 61 Subpart H. This federal 
regulation states that racloactlve air emissions lrom the laciPty can only resun In a maximum 
exposure ol10 miiHrem (RYem)/year to any member ollhe public. This member of the public Is 
del8tlllkled by looklng at the nearest school, business. or residence to LANL, and Is referred to as 
the MaxlmaMy Exposed Individual (MEl). Tile exposure to lhls MEtis calculated using the EPA 
modal CAP88 and data gathered by monilortng equlpmenr. As long as lhe 10181 calculated doss to 
the MEl from lhe facility as a whole remains under lhe 10 mrem/ year cap, lhe facility Is in 
compliance wllh !he regulation. 

5-69-11 

5-70-19 

Comment 5-69-11 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that as a result of data obtained from several years of 
groundwater monitoring and the analysis of the impacts discussed in 
volume I, chapter 5, the information supports the conclusion that impacts to 
the regional aquifer water quality should be minimal from NPDES outfall 
flows. 

Comment 5-70-19 

Location of the SWEIS Revision(s): volume III, appendix B, attachment 1 

Response: 

The SWEIS analyzed the hourly ozone monitoring data for the 1992 to 1994 
period (the data set available at the time of the analysis). Since the 8-hour 
ozone standard was promulgated in July 1997, the 8-hour data were not 
available. Rather than reanalyzing the monitoring data from 1990 to 1994 in 
the form of the new 8-hour average standard and then modeling projected 
increases, if necessary, as suggested by the commentor, DOE took the 
following approach to reach its assumptions. The new 8-hour standard defined 
that an area would attain the standard when the 3-year average of the annual 
4th highest daily maximum 8-hour concentration is at or below 0.08 parts per 
million. However, the 1-hour 4th highest values for the years 1992, 1993, and 
1994 are 0.070, 0.066, and 0.072 parts per million, respectively. The 3-year 
average of the annual 4th highest maximum 1-hour concentration is 
0.069 parts per million. This value is approximately 58 percent of the 1-hour 
standard of 0.120 parts per million. Therefore, LANL believes that when the 
8-hour data is analyzed in the future, it will also show lower values than the 
new 8-hour standard of 0.08 parts per million. 
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The modeling used to assess potential Increases In radioactive air emiSSions follows the federal 
gufdelnes and appears consistent wtlh previous reviews of radiOICIMI air enmlons. The expanded 
operations altemallve would result In a &91fficant lnc~ease In radioactive air emissions and a 
concurrent Increase In lhe dose 10 the MEl and the public. However, the Increased levels are sliM 
below the regulatory cap and would not result In Ylolallon of the federal standards lor these 
emissions. 

Toxic Air PoHuteniiJPSD 

None ollhe a1tema11ves presented appear to resuR In vlolaUons of standards for toxic air pollutants 
or PSO guidelines. No decision was made during !his review as to whether the projected Increases 
In emissionS would l1lgger permllllng thresholds. 

58. Volume H, Part 1, Expenllon ol TA-54/Area GLow-Level Wlnl Dlspoael Ar•. 

The Hazardous and RadloacUve Mate~als Bureau (HRMB) personnel believe that the disposal of 
radioactive wash! should not conlhle atl.ANL Howaver, n DOE does deckle 10 continue operallons, 
they should be subject to me same regulallons, Instruction, and guidance 18 a non·DOE or 
commercfal fil:lily n meet the slllng, precons1NC11on, constnJctlon, and monitoring requlremeniS 
establshed by the Nuclear Regulatory Commission In 10 Code of Fedetal Regu/at/011$ Pllft 61. The 
HAMS regards the former ee more robust guidance than DOE OnJer 5820.2A, Radioactive Waste 
Management (1988). 

59. Volume IlL Applndlcll, FlgUrea8.1.2.4-1 thrOUgh 8.1.2.4-8, page 8-29-36. 

The units lor the lsodosesln the ligures should be Included 18 a part of the key. 

80. VDIIIIIII Ill, Appendlcll, 8.1.1.7 Populltlon Dolt, page 1·20. 

5-71-27 

15-72-19 

n projected populations are used,lhese shol.ld be repMed In the document. The reader has no idea 15-73-19 
what the projacled population Is lor the year 2000 or 2006, and these populations should be listed 
In the text. Are these population numbers consistent with those used lor the accident scenarios? 

81. V._ a Appendix C, CGnllmlnlllt Dall Sets SUpporting the Ecologlcelllld Human 
Hlllth COnstqUIIICI Analysis, page C.1. 

How were the data from this section used? H the Information listed In this section was used In other 
areee of the DSWEIS,Ihen k should be detailed In lhls secUon where and how the listed data were 
used. 

62. Volume II, AppenCIICII, 0.3.3.2 Morllndlld Canyon, page D-115; Flllt pngl'lph. 

On an amual basis, the derived concentration guides (DCG) were exceeded for the mentioned 
radlonuclldes. Some radlonucllde DCGs are exceeded on a monthly basis. For example,ln 1993, 
the Am-241 OCG was eliCeeded In each month In 1993 except November; the Pu-238 DCG was 
exceeded In January, August November, and December; the Pu-239 OCG was exceeded In 
Jarury, ~and December; and the Sr-90 OCG was exceeded In March. In 1994, the Am·241 

5-74-8 

5-75-11 

Comment 5-71-27 

Location of SWEIS Revision(s): None 

Response: 

DOE's analysis does not indicate significant impacts from the continual 
disposal of LLW at TA-54, Area G. DOE has recently issued DOE Order 
435.1, Radioactive Waste Management (replaces DOE Order 5820.2A), 
which has a more stringent criteria for the design, siting, and operation of 
disposal facilities. 

DOE's regulations and requirements for radioactive waste disposal are 
equivalent to those at commercial facilities, which are regulated by the U.S. 
Nuclear Regulatory Commission (NRC). Currently, DOE has regulatory 
responsibility for its own facilities with oversight by the Defense Nuclear 
Facilities Safety Board. However, the agency is in the process of 
implementing a program of gradual change to external regulation. At the 
completion of this program, the NRC will have oversight responsibility for 
DOE nuclear facilities, including the waste disposal sites. 

Comment 5-72-19 

Location of SWEIS Revision(s): volume III, appendix B, Figures B.l.2.4-l 
through B.l.2.4-8 

Response: 

The units for the isodose lines were added to the key of the referenced figures. 

Comment 5-73-19 

Location of SWEIS Revision(s): None 

Response: 

The following references from appendix B (in volume III) provide tables of 
population and their distribution in New Mexico: BBER 1995, Projected 
Population Data for New Mexico Counties. Bureau of Business and 
Economic Research. Santa Fe, New Mexico. 1995; and DOC 1991, 1990 
Census of Population and Housing: Summary Population and Housing 
Characteristics, New Mexico, U.S. Department of Commerce, Bureau of the 
Census. 1990 CPH-1-33. Washington, D.C. August 1991. DOE decided it 
would be redundant to incorporate these lengthy tables in the SWEIS. 
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The SECPOP90 program for accident analysis is based on the 1990 census 
data. (See volume III, appendix G, section 0.3.2.3.) The CAA Package for 
1988 (CAP-88) program for population dose is based on the New Mexico 
Bureau of Business and Economic Research (BBER) 1995 census data (see 
appendix B, section B.l.1.4). However, despite the seeming disparity, there 
are no significant differences as a result of using the differing data sets. As 
stated in appendix B, section B.1.1.4, Population Data, "Data regarding the 
population distribution within a 50-mile (SO-kilometer) radius around LANL 
are needed by CAP-88 for the calculation of the collective population dose. 
LANL has been using a population data file that was prepared based on the 
1990 Census (DOC 1991). The University of Nevada prepared a new 
population data file in 1995, using data from the New Mexico BBER 
(BBER 1995). The data file was used for all CAP-88 population runs, 
consistent with the socioeconomic data used for the SWEIS. There are no 
significant differences between the LANL data file and the University of 
Nevada data file." 

Comment 5-74-8 

Location of SWEIS Revision(s): volume III, appendix C and appendix D, 
section 0.3.3 

Response: 

Data from Tables C-1 through C-7 were used in the study of the ingestion 
pathway in the human health analysis (section D.3.3 of appendix D in 
volume III). Data from Tables C-8 and C-9 were not used in the SWEIS, 
having been included for information only. The ingestion pathway tables of 
appendix D were also edited to include a reference to the location of the data 
table from which the values used in the analysis were taken. The introductory 
text to appendix C has been revised to clarify this. In addition, text has been 
added explaining how the data in the tables were derived. 

Comment 5-75-11 

Location of SWEIS Revision(s): None 

Response: 

Information on DCGs from the RLWTF is reported monthly and provided to 
NMED's personnel responsible for oversight and compliance at LANL. The 
information from these reports has been summarized in various sections of the 
SWEIS. To keep the SWEIS to a reasonable length, not all reports (such as 
the monthly reports on DCGs) and other references were included. 
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DCG was elC81!ded In fNfiY month, Pu-238 OCG was exceeded In f!lery month. The Pu-239 DCG 
was a:eeded In ~ and Seplember.1 Information such as this shouki be made available In the 
SWEIS for publiC review and comment. (Institutions under regulatory aulhorlly of the Nuclear 
Re!J1a1orY Colmisston are ~ to provide DCG lnformallon on a monthly basis. although DOE 
Ism~ to lhese regulations, most DOE DCGs are Identical to !hose ollhe NRC. A deslgnaled 
line period for averaging the effluent &mils Is not included in DOE 5400.5, Raclation Protection of 
the Public and the Environment) ~aments are underway for remedying the high e~ent 
releases from the Racloactlve Liquid Waste Treatment Facilty, however, as stated In VollJ1181, 
pages 5-4111ro\V15-42. no ~~ Is sme<Nied lor tritium excesses, whkh exceeded the OCG 
ol2,000,000 pCWier (L) In May 1992 (Qlnmri:aflon with Envfmnmenl Department DOE-Oversight 
Bureau Petmlel. .kAy 1998~ The DOE DCG for 1rithJm Is much higher than Ole standards for EPA 
primaly <tlnklng water standard and the New Mexico Livestock Watering Umk Standard which are 
both 20,000 pCi/1.. The DOE states that ft has Institutionalized using Best Available Technology 
IJ8CbS, however, W there Is tacl1nology avilla* to reclJce tritium In wastewater systems, con1rary 
to what Is stated on PatJe 5-42, ft should be diScussed why ft Is m being ~ at lhe 
RLWTF, but Instead the tritium Is beltg cJslrlbuted Into the 8IIYironmenl via Mortandad Canyon. 

Also, \he RLWTF eftluent will be modified by the new system. The document should dscuss II the 
change In the eflluent wlft have an Impact on the contaminates which have been collecting in the 
Mor1andad C8n)1JII soils and sedments lor 30 years. Will the change In water (Jialty contain 
chemical properties wl1lch will free the Pu In lhe soiVsedimeniS and therefore affect surface water 
or groundwater qua»ty In the lulure? 

We appeciate the opportunfty to comment on this document Please let us know R you have any 
quesllons on the above. 

Sincerely, 

-·a 
iCibas. Ph.D. {9 

Envlronmenlall~lew Coordinator 

NMED File No. 1180ER 

5-75-11 

cont. 

5-76-11 

5-77-11 

Comment 5-76-11 

Location of SWEIS Revision(s): volume I, section 5.2.3.1 

Response: 

There is no practical or cost-effective technology available for tritium removal 
from the dilute concentrations present in the RLWTF effluent, as discussed in 
volume I, chapter 5, section 5.2.3.1. The text has been revised to clarify this. 

Comment 5-77-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 5-11-11 above. 

Also, both Phase I and Phase II upgrades will result in effluent that meets 
regulatory requirements. This water might be capable of releasing existing 
contaminants from sediments and move them down Mortandad canyon. 

The water could mobilize contaminants (such as cesium, americium, 
strontium, and plutonium) if the pH were sufficiently low. However, 
depending on the buffering of the surface water and other water, the 
mobilization would probably not be over a large distance; it could be on the 
order of a meter or less. 

As the various phases of upgrades are completed, a review of this potential 
problem will be conducted and, if necessary, mitigative design features 
implemented. 
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STt\TE OF NEW MEXICO 

OFFICE OF CULTURAL AFFAIRS 
HISTORIC PRESERVATION DIVISION 

CAlY [.JOHNSON 
G<,IIINOO 

July 23, 1998 

VILLA RIVERA BUILDING 
lll EAST PALACE AVENUE 

SANTA Ff. NEW MEXICO 87501 
(5051 Jlf.mo 

Corey C1111., LANL SWEIS Project Manager 
U.S. DOE, Albuquerque Operations Office 
P.O. Box 5400 
Albuquerque, New Mexico 87185 

Dear Mr. Cruz: 

Thank you for invning our c()mmeots on the Department of Energy's draft Site-Wide 
Environmental Jm~t StatemenJ for ConJinued Operation of the Los Alamos Natwnal 
Laooratory (SWEIS) (DOE/ElS-0238). The sections concernmg cultural resources provide 
general information on the character, significance, and potenual future effect on prebistonc, 
histone, and tradtuonal cultural properties. As indicated m your document, all of the SWEJS 
alternatives have the potenttal to affect cultural resources potentially ehg.ble for inclusion in the 16-1-14 
National Register of Historic Places. Once a final alternative has been se!C<,'Ied, we can then 
imuate the Section 106 consultation proces.q on mdtVidual undertakmgs associated with the 
alternative. 

We look forward 10 working with your staff on this matter. 

Sincerely, 

~~~ 
Lvnne Sebastian 
State Hi~tonc Preservation Officer 

cc: Elizabeth Wither~, LAAME, LAAO 

RESPONSE TO COMMENTS BY THE STATE OF NM, OFFICE OF CULTURAL 

AFFAIRS, HISTORIC PRESERVATION DIVISION 

Comment 6-1-14 

Location of SWEIS Revision(s): volume I, section 5.2.8 

Response: 

DOE agrees that individual undertakings made in association with any of the 
alternatives would be coordinated with the SHPO. A statement to this effect 
has been added in volume I, chapter 5, section 5.2.8. For further discussion of 
cultural resources see Major Issue 2.9, Cultural Resources, in chapter 2 of this 
volume. 
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+ .. ::~~~_co_u:;: __ _ 
July 14, 1991 

Mr. CcnyCnl:t 
u.s. no,.- ofEMiaY 
A"""'-Operadou Ollko 
P.O. llox 5400 
AlbuqUerque, Nolo Mexico 1111'·~00 

b: ~ COltbo Dnft Si ... Wide En ............. JmpoctS.....,ent Repon 

Otor Mr. en..: 

COIJN1'rCTXNCIL 
c.-n~c,..,. 

"'""e-ll""""'"' 
""'-O....S.. o-w... 
LlrMVC'.S.W•t4o 
llahnGo6Jfl!r 
~.~.,,Mow 

Morru. ,..,-a 
~-~~ 

COVN1Y AD.tn'J1ST1UTO~ 
J~K-,r 

'l1llok you for 0111111DJ to Loo AI.,... lOCI BrleiiDJ tho Colmty CoancU on the llnft Report of the LANL 
Site-Wide Ellv-lmpoct Slltement(SWBIS). Your._. wu very iafomlltlvt. Mdtlte County 
his bonefllod ._ our position u a Cooponlioa A...,oy.., tho SWEIS. 

on Monday, July Jl, 1991 tho COIIIIIy Council of the lncorp<nllod County ofLM Alamos lllllborirAd die 
............. oflhb lotterla...,....to yoorraq-f..- public ........... on tho llnft SWEIS Report. The 
Loo ~ CGun\)'CoancD .._,. tboproftmd §yi"'!!M !l!!crw!gniAhrmldYI. Alter miewi .. the 
Dl'oll llopon, tho Coulcil ... COIICluclod thallho slplllcaDt pooitM lmpoots oftbis AH01111dvc fM 
........rp tho Nlotlwlymlaoroqotlvelmpods.ln lilcl, tho c.uncn- with the coaclusioo dial tbe 
Expoodod 0pont1ott1 Alterllltlvo ...-. l'tw odditloaol rlob to tile popilatiCMI of the Coutdy. Many of 
tbeltn,_ ofLANL IN ualqae to tho Los AlolllooCounty ..,-..r COIIIIDIIIlllyUthoboots to 
LANL llld ill employooo, portlcolorly In .._llldl 11 tnftlcllld Ia• oaforocment 

As tbe CCIIIUtlltlllly- dlreotly otfectecl by tbocmtlauioc ..,....._ .. LANLofony ooope, Lao Alamos 
_._ tbe cloco IIIII unlqoo rolatioosldp we have bod with LANL for -ly 61\y y .... At tho present 
tlme this puiRmlllp ioewlvlnallo- u lilt County J1n1Ca1os ID -lhlaodalsolf .. ulll<:ioocy. One 
-dull welllllclpole 10 bo powin& II tho -...r ofemapncy oodflcatlonllld m-a-t. Tho 
Expoodod()ponlioniA-vowiUio.- .... ,alboitmlnlmal,rilkolntothtCounty.lflhootrisb 
.. ....._.,.lllo.._..tthatDOBIIIdLANL_.wWnlpCIDCiwitb..,.llld updolod 
em---~- The-llldevoJvina-fpo betw.., DOl! and LANL IDCI the 
Coull)' Ia tho- ofl'ollco l1ld l'ft Services lhould oftow this to.....- 111 a timely ... t.. 

n..1k you for tbt...,......., to ponlclpllo in* comm•t.., tbt Dl'all SWEIS lleport. 

Sloco10ly, 

~ff~ 
LosAI-CountyCouacU 

CC:C-.yc-u 
Joe Kloa. Colmty Adnllnlstntor 

"A Consolidatsd City and County Gouemment• 

§ 
RESPONSE TO COMMENTS BY LOS ALAMOS COUNTY 

V:l 

~ 
~ 

No comments identified. 
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RESPONSE TO COMMENTS BY CARSON FOREST WATCH 

Comment 8-1-3 

Location ofSWEIS Revision(s): None 

Response: 

In volume I, chapter 5 of the SWEIS describes the environmental impacts of 
each of the alternatives, including DOE's Preferred Alternative. There are 
separate sections for the impacts on air quality and on water resources, and 
impacts on soils are discussed in the section on geology and soils. The draft 
SWEIS was issued for public comment and specific comments on the 
methodology and data used in these analyses have been considered in 
preparation of the final SWEIS. 
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8-2-27 

Comment 8-2-27 

Location of SWEIS Revision(s): None 

Response: 

DOE disagrees that LANL is ignoring or sidestepping applicable 
requirements. LANL is required to comply with federal and state laws and 
regulations, as summarized in volume I, chapter 7 of the SWEIS. The EPA 
Region 6, NMED, FWS, the New Mexico Game and Fish, the SHPO, and the 
Advisory Council on Historic Preservation are some of the agencies that 
inspect and audit LANL. In addition to DOE, all have assessment and audit 
responsibilities. For example, DOE conducts at least one intensive audit 
annually and the local Los Alamos Area Office (LAAO) oversees all 
Environment, Safety and Health (ES&H) activities. The University of 
California, the management and operating contractor for LANL, also 
maintains an audit function. 

The DOE and the University of California have included specific ES&H 
performance measures in the contract to manage LANL. LANL reports on its 
performance on these measures quarterly and in an annual summary or self
assessment. For example, these measures include specific goals, for example, 
reducing RCRA fines and penalties. LANL is given an annual grade by DOE 
and the University of California on the annual self-assessment. 

In addition, DOE has funded a program in New Mexico under the Agreement 
in Principle, which provides for additional NMED staff, dedicated to 
overseeing the environmental activities of LANL. 

LANL has an ES&H policy that states (in part) that "Laboratory management 
and employees shall perform work safely, in a manner that ensures adequate 
protection for employees, the public and the environment. Laboratory 
employees must perform work in accordance with the requirements of the 
applicable DOE Orders, State and Federal regulations, and the Laboratory's 
Operational Requirements System." The policy states that "the Laboratory 
will maintain a safe and healthful workplace and will protect the environment. 
No activity or operation will be done at the Laboratory unless it can be 
performed in a manner designed to protect employees, the public and the 
environment" 

§ 
"-l 

~ 
~ 



w 
I -tv 

-...l 

CITIZENS FOR ALTERNATIVES TO RADIOACfiVE DUMPING 
DOCUMENT9 
PAGE 1 OF3 

f->A«i<G: ON6, 
-~~ 1'3~ 1"175" 

~eo-~ :& D-ft:./.A-N'-:SWefS.5 

.,."k8.LG 5.s. 1-1. 

(.<.1-'tTCR ~EiSct./'i!C£!:!>: i)~~~ ... ~~.,_ ~ ~~-..,£tthA:. 
,.R-~- ~~~ ~ ............. .-::t . ~~ •. 
A<- ~.ae.c.~..d'~ ~~- ,;z;.... G<1.-

~ a.c..P 1;6-~. 
()_,r<.. Qc.<ALt ry: 

•) v<:.~£'~ ;t!".(._a .~~b cuA.. --G.4. ...er("".,(i'-
~~ .,&._.,_ ~ -t£,_ •' JZ~~ &>J 
~ ,,... ~ ~ ~.a.._ . n l 1 D ..L ..,.. r.~~ ................. e.-......,.-

~~~~~a~~ A ..f<!?'t~~....e. 
2') ·~~ ~~~;(:. c-1... ~~ c:u:"'\. t:~;:t;;.....;4 
~~ ... "'i cf.aA ' u • &.:. , I 

•<:1 ~ ~o- ZA.....X4... 
~ ::f..'-4 ~ %)4.<-.- --4--~ c:t~ 
~.,.J:W ~- -0"~. 

Ec<=-l..oc:.-tcf-1'- ,.,.,., ~e:.L.o<ctcA<- K&.souj<.c.~.s: 

i) ~.:i¥·~:t:U2 ~ ..::,....1''·-;"'-4 t.._ 
~ : ..... .Jl:l ~, ~~(3.-Lo--
~~·. ·=··. -=-~ ~ ~ ·-" ~~· 
~ .... d ~-~ ,.« .. -R-<»2~. 

-;z) ~·~a--. .... ~ .oU\... ~.....:..,_ £,;_...:t_ ::t .... _:.... -
~ ~ -...1:2 ~ ~U.U.....AcZM..O 

Cc~--t-. oueR) · 

9-1-11 

9-2-19 

9-3-19 

9-4-17 

19-5-17 

RESPONSE TO COMMENTS BY CITIZENS FOR ALTERNATIVES TO 
RADIOACTIVE DUMPING 

Comment 9·1·11 

Location of SWEIS Revision(s): None 

Response: 

DOE began implementation of a Hydrogeologic Workplan, which will install 
a network of new wells to characterize the aquifer and help quantify some of 
the uncertainties associated with the groundwater. As new information 
becomes available from implementing the Hydrogeologic Workplan, 
including the identification of the possible sources of contaminants, the 
LANL Environmental Surveillance and Compliance Program will be revised 
to incorporate that data . 

Comment 9-2-19 

Location of SWEIS Revision(s): None 

Response: 

DOE has reviewed the amount of air quality degradation for the two proposed 
actions and found no discrepancies with those reported in section 3.6.3.1 
(volume I, chapter 3) and section I.4 (volume II) on the air quality degradation 
associated with the expansion of Area G, and sections 3.6.3.2 (volume I) and 
section II.4 (volume II) on the air quality degradation associated with the 
expansion of the enhancement of pit manufacturing. 

Comment 9-3-19 

Location of the SWEIS Revision(s): None 

Response: 

DOE has reviewed the amount of air pollutants from the High Explosive 
Firing Sites (HEFSs) activities and found no discrepancies with those 
described in attachment 13 of appendix B (in volume III). Annual release 
rates of all the toxic air pollutants, including carcinogenic pollutants, were 
estimated using the conservative assumption that the release fractions are I 0 
percent of the material exploded. 
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Comment 9-4-17 

Location of SWEIS Revision(s): None 

Response: 

DOE has reviewed the projected impacts for ecological resources and 
biodiversity, as well as ecological risk, including the potential impacts to 
threatened and endangered species, and found no discrepancies with those 
described in volume I, chapter 5, sections 5.2.5, 5.3.5, 5.4.5, and 5.5.5. 

Comment 9-5-17 

Location of the SWEIS Revision(s): None 

Response: 

DOE has reviewed the projected amounts ofhabitatreduction associated with 
a dedicated transportation corridor between TA-3 and TA-55 and found no 
discrepancies with those described in section 11.4.1 (volume II). The area that 
would be disturbed by the construction is about 7 acres (2.8 hectares) or 
304,920 square feet (28,300 square meters). This is an approximate figure. 
This would result in the removal of about 6 inches (15 centimeters) of soil for 
subgrade while a total of 63,360 cubic feet (1,800 cubic meters) of soil would 
be disturbed and removed. 
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cont. 

9-6-17 

9-7-4 

Comment 9-6-17 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 9-4-17, above. The risk to biotic communities 
is qualitative, based on LANL Environmental Surveillance and Compliance 
Program reports on the distribution and concentration of contaminants and 
biomonitoring data, existing ecological risk assessments, and general and 
species-specific knowledge of the presence, biology, and behavioral 
characteristics of biotic resources. 

Comment 9-7-4 

Location of SWEIS Revision(s): None. 

Response: 

The ingestion pathways analyzed in the SWEIS are for the total concentration 
of radioactive material found in the media, as determined by the 
Environmental Surveillance and Compliance Program. The large majority of 
this material is either naturally occurring or resulting from other sources such 
as atmospheric fallout from past weapons testing. The contribution from 
LANL operations via these pathways is minimal and difficult to exclude with 
any statistical significance. Therefore, most if not all of the radiation doses 
from these pathways are not due to LANL operations, but rather are part of the 
normal background radiation to which all individuals are exposed. It would 
be impractical to expect LANL to reduce these exposures to zero. The only 
pathways where LANL contributes measurably are the airborne emissions and 
recreational pathways involving NESHAP permitted releases. These 
contributions have been evaluated in the appropriate sections and found to fall 
well within regulatory standards. 

The evaluation of the transportation of radioactive material also demonstrates 
that the program does not exceed any applicable standards. Therefore, DOE 
believes that the human health and transportation impacts projected for the 
alternatives analyzed do not pose a significant risk to the public or workers. 
Proposed activities for transmutation of waste are analyzed in the Greener 
Alternative. The ER Project is expected to proceed at the same level of effort 
under all of the alternatives, primarily as a result of budgetary constraints and 
regulatory agreements. DOE also believes that it is more appropriate and 
desirable to remove as much radioactive waste as possible from the LANL 
site, to be disposed of in permitted disposal facilities than to further increase 
the on-site inventory of waste material. 
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Comment 9-8-14 

Location of SWEIS Revision(s): None. 

Response: 

DOE addresses the impacts of proposed activities in volume I, chapter 5, 
including HE testing impacts to prehistoric resources under each alternative . 
DOE acknowledges that shrapnel and vibration from HE testing could 
potentially affect three types of prehistoric sites: cavate pueblos, rock shelters, 
and overhangs. As also stated in chapter 5, field observations of several 
cultural resources within an 800-foot (240-meter) radius of active firing sites 
did not reveal any visible effects that could be attributable to fragments or 
vibration caused by past and current firing site activities. Also see Major 
Issue 2.1, Anti-Weapons Sentiment/Mission (in chapter 2 of this volume), for 
discussion of national security mission atLANL and Major Issue 2.9, Cultural 
Resources, for further discussion of cultural resources. 
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A Review of the 

Draft 
Los Alamos National Laboratory 

Site-Wide Environmental Impact 
Statement 

June 1998 

Concerned Citizens ror Nuclear Safety 

Jay Colblan & Colin King 
(SOS) 986-1973 

RESPONSE TO COMMENTS BY CONCERNED CITIZENS FOR NUCLEAR 

SAFETY, JUNE 1998 

No comments identified. 
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The Draft'LANL Site-Wide Environmental Impact Statement 
. Summary Sheet: The Loo Alamoo National Laboratory (l.ANL) Site,. Wide 
Environmelltal Impact Sta-.ent (SWEIS) give& the public .an opportunity to comment 
on and inlluenct the future of the laboratory. The lab lcnows what It want.; in many 
reopects, the SWElS rep.-nts the fnnnalizatlon of what LAI'I.'L has always wanted. 
Under the SWEIS'1 prefened altematives, piutoniwn pit prodllCiion wlU be Mlocated 
from the notorlouo .llocky Plats Plult to LANL'o plutonium complex; plutonium pit 
ttoroge will be expanded; high explotives tetting, mudltnvolvillg special nuclear 
materials, will triple; tritium .nperatlono will be expanded; the devalopment of 
accelerator produced trill- wiU be purouec:l; and the lab's "low-level" raclioactive 
clump expanded. The lab's nlll!lear weapont budget hall risen by 36% over 5 years, 
while DOE II getting ready to claim 1ubotantlal clelnup at LANL by the year 2008 by 
movlnS some waste to WIPP, leaving 85% of total lab wutes buried In the gro~~nd. 
Over the De>Ct 20 yeam, mllllw volumes of new radioactive wutet will be generated. 

J,ANL's profi!Hed pusM:old Wu --for-being Is to help ensure the "safety and 
rellabdlty' of the nuclear WftpDN stockpile. A$ a baseline, the stockpile is currently 
judged to be safe and reliable, and the evidence available to the public IUgge&l» that nu 
problems 1ft to be expected with otockplle aglns that couldn't be detected and fixed by 
existing evaluation programs and remanufa<turtng-aA-needed of both nuct,ar and 
nonnuclear parll. Nevertbeleoo, DOE has prop<!Hd and is implementing the Stockpile 
Stewardship and Management (SSM) Progrom at budget levels above $4 billion 
annually, which will exceed Cold War levels lor c:onr nucleor weapons research, 
developmen~ and testing progriD\1. In a SSM prognunmatlc environmental Impact 
otatement, DOE .epeatedly silled that u a matter of national policy that new nuclear 
weapons would not be produced. However, DOE't Nal SSM Plan, (the so-called "Green 
Book", releued In a declusified. version due to citizen litigation), contains a nwnber of I 1 
admissiona pertalnin8 to t~ indefinita maintensnce of tile stcicl:plle, gradual 0-1-1 
replacement of existing weapon• wltlt modified or MW onos, the p0011ble developmmt 
of now nuclear waponsln responte to emergent threats, and the reconstitution of the 
nuclear oraenal to Cold War levels, if deemed nec:emry. 

The indefinite exteNion of 1JS nuclear weapont, coupled with plaN for the deldgn 
and production of new replacement or completcly new nudear weapons, have 
ex!Hmely significant international implication&. The principal international 
instnunent for suppresbtg the proliferation of nuclear weapons has been the 
NOIIP!oliferotion Treaty, In which t1>e nuclear weapons llates promi!ed In 1910 to enter 
Into serious negotiationo towarda total nw:lear di.sannoment, in exdlange for whlcl\ 
nanweapons ollteo forever fomvore the acqullitlon of nuclear weapons. The recent 
deplorable nuclear weapons teats by Jnclia and Palcistan have shattered the old 
nonproliferation n!glme, but also have highligkted long held complaints of • do f4cto 
nuclear apartheid enforced by the nuclear weapons states. The LANL SWEIS largely 11 0 2 1 
represent. an lndefiillte extension of US nuclear wapons programs. Ultimately, this - -
will help hinder global resolution of the root e&UIMIS of proliferation. For important 
global, national and repona! !Nues, It is vital that the American public help shape the 

Comment 10-1-1 

Location of SWEIS Revision(s): None 

Response: 

The DOE programmatic plans are stated in the SSM PElS (DOE 1996b). The 
commentor is referred to this document for a more extensive discussion of 
these plans. In summary, DOE plans to maintain current weapons in a safe 
manner and ensure that they are operationally capable of performing the 
strategic deterrence mission. This requires testing, some of which may lead 
to replacement of the entire warhead with a· similar, but "new" warhead. 
Additionally, as problems are found, parts may be replaced with new parts, 
and as a result, may be characterized as a "new" warhead to differentiate from 
the "old" unmodified warhead. DOE will maintain the capability to develop 
completely new weapons, with new military characteristics, at the direction of 
the President. Activity in this area may appear to be development of a new 
weapon (with different military characteristics), but the activity will stop short 
of adding new warheads to the nuclear weapon stockpile. Finally, a key 
element of stockpile stewardship is to maintain the capability to react to any 
world conditions that might require a different set of additional or fewer 
warheads at the direction of the President. The capability to respond to the 
President will be maintained. 

See Major Issue 2.1, Anti-Weapon Sentiment/Mission, in chapter 2 of this 
volume. 

Comment 10-2-1 

Location of SWEIS Revision(s): None 

Response: 

The issue of the U.S. Nuclear Weapons Program and its affect on the 
Nonproliferation Treaty have been reviewed by intergovernmental task forces 
(which typically include the Department of State and the Arms Control and 
Disarmament Agency) and the National Security Council; these reviews led 
to recommendations to the President. The President directed that the nation 
pursue the SSM Program to ensure that the U.S. could accept the 
Nonproliferation Treaty and the Comprehensive Test Ban Treaty. All the 
alternatives in this SWEIS have ensured that the President's direction on the 
SSM Program is followed. 
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In Its 1993 LANL Strategic Plan (leaked to the public), LANL management made clear 
its desire to obtain whatever residual ahare of production capabilities of the 
consolidating nudear -apona complex that It could, In order to arrive at the ultimate 
ability to produce complete nuclear weapon& The Draft LANL SWEIS Is now 
Implementing expanded nuclear weapons operations at the lab, which will help a5Sure 
LANL of its preeminent position as Ill& nuclear weapons laboratory. Under the new 
stockpile plutonium pit production mission, LANL wiD step up pit production from 
the cunent rate of 14 annually for tesearch and development purposes to 50 to 80 for 
stockpile production. In order to help create more floor space for pit production, the 
Draft SWEIS proposes as a possible alternative an advanced plutonium laboratory, 
mninlacent of a project that was stopped in the late 1980's, the completion of which 
have capped the creation of a "special nuclear material park." Also, because of a 
demonstration project to reduce pits Into commercial r~~actor fuel rods and the 
processing of LANL and Rocky Flats plutonium residues, LANL is slated to mnaln 
very much Involved in the plutonium business for a long time to come. 

The second major expanded activity under the Draft SWEIS is the expansion of the 
Area G 1ow·level" waste (LLW) dump, which will otherwiae run out of capacity by the 
year 2.000. Far from being just a low· level waste dump, in the past reactor rods and 
"cla55lfied" wastes have been buried theN. The Draft SWEIS projects the burial of 
approximately 12.0,000 cubic meters of LLW over the next 10 years at Area G, in an area 
contiguous to the officially designated San Ddefonso Pueblo Sacred Lands. DOE is also 
considering, In a process eeparate from the SWEIS, whether LANL should become a 
consolidated di8posal <:enter for LLW from other DOE sites. Hence, any expansion of 
Area G could open the floodgates for huge volumes of offslte LLW. Finally, the Draft 
SWEIS calls for the tripling of high explosives testing. much of It involving nuclear 
materials, and the len·fold increased storage of triti\UI\. 

As important as to what Is in the Draft SWEJS Is what is not. These Issues Include: 
• Specific costs for specific projects under expanded nuclear weapons activities; 
·The rebuild of the Nuclear Materials Storage Facility, an underground plutonium pit 
vault, never used because of egregious design and construction deficiencies. Once 
Nbuilt under one possible alternative, its design capacity could hold up to 35 metric 
tonnes of special nuclear materials; 
• Site-wide plans for cleanup; 
• Site-wide plans for the prevention of the offsite migration of radioactive wastes; 
·Site-wide plans for the monitoring and protection of surface and ground water; 
• Clear transportation datA Ngardlng totAl projected current and futuN shipments of 
nuclear materials; 
• Environmental and health Impacts of a major forest fire on lab property; and 
• Comprehensive analysis of the environmental justice lmpacta of locating expanded 
nuclear weapoN activities In New Mexico. This state has the highest "minority" 
population, and Is also home to the Waste Isolation Pilot Plant, the nation's first 
permanent dump for defense nuclear waste. 

Given p011t..Cold war realities and the need to auppNIS the proliferation of nuclear 
weapons, is the expanded nuclear weapons activities proposed in the draft SWElS the 
cllrection that you want for Loa Alunos National Laboratory? Writton pubUc cOilUIW\ts .,. to 

be submitllo<l tD Mr. Cony Cruz. U.S. 001!. Albuque<que Opera-Of!!ce, P.O. !!OK 5400, Albuquetque, NM, 
87185. Mr. Cruz wW bt occoptinJpubUc COJIUMI\ts until July 15,1998. Copies of the April\!198 Draft SWEIS 
Slmunary oncllto NPporlinl: ~IS Clll be obloinod by caJUn,; Mr. Cruz It 1-3()().898-6623. 

110-3-28 

110-4-21 

110-5-12 
110-6-10 
110-7-11 
j10-8-20 
110-9-22 

110-10-15 

Comment 10-3-28 

Location of SWEIS Revision(s): None 

Response: 

The purpose of NEP A is to ensure that the environmental impacts of the 
proposed action and its alternatives are considered by the decision makers, 
along with other factors such as mission and technical and economic 
considerations. The EIS is the document that presents the analyses of 
environmental impacts. Costs of implementing alternatives are not typically 
included in an EIS but are available to the decision maker through other 
processes, especially the congressional budget. 

Comment 10-4-21 

Location ofSWEIS Revision(s): None 

Response: 

The Nuclear Material Storage Facility (NMSF) renovation is included in the 
SWEIS impact analyses. As discussed in volume I, chapter 2, section 2.2.2.1, 
the design capacity for this facility is 7.3 tons (6.6 metric tons) of special 
nuclear material (SNM); there is no proposal by DOE to expand the capacity 
of this facility. There are proposed changes to the cooling system to provide 
passive cooling of the storage array, but these changes do not expand the 
design capacity of this facility. 

Comment 10-5-12 

Location of SWEIS Revision(s): None 

Response: 

The ER Project will proceed at the same level of cleanup under all the 
alternatives analyzed, as discussed in volume I, chapter 3, section 3.6.4. Also, 
see Major Issue 2. 8, Environmental Restoration, in chapter 2 of this volume. 

Comment 10-6-10 

Location of SWEIS Revision(s): None 

Response: 

DOE does not anticipate any off-site migration ofwastes buried at Area G. 
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Currently, the only location where wastes are buried at LANL is at TA-54, 
Area G. LANL has an annual surveillance program to monitor the canyons 
and mesas adjacent to Area G where all radioactive wastes are stored or 
disposed. The ER Project is also addressing legacy wastes not buried at 
Area G. As these sites are evaluated, plans will be developed for remediation, 
which will include BMPs (e.g., physical barriers) and other measures to 
ensure that wastes do not migrate downstream of LANL. 

Comment 10-7-11 

Location of SWEIS Revision(s): None 

Response: 

The commentor is correct that the SWEIS does not provide site-wide plans for 
the monitoring and protection of surface and groundwater. This information 
is published annually and made publicly available. For example, the report, 
Environmental Surveillance at Los Alamos During 1996 (LANL 1997) was 
published in 1997. The Environmental Surveillance and Compliance Program 
is briefly discussed at the beginning of chapter 4 in volume I. Also, 
section 4. 3 .1.1, Surface Water Monitoring, and section 4. 3 .2.1, Groundwater 
Monitoring, provide summary surface and groundwater monitoring 
information. As discussed in section 4.3.2.1, groundwater monitoring and 
protection requirements are included in DOE Order 5400.1, General 
Environmental Protection Program, which requires LANL to prepare a 
Groundwater Protection Management Program Plan (GWPMPP) and 
implement the program outlined by that plan. The order also requires 
development of a groundwater monitoring plan. The GWPMPP identifies all 
DOE requirements and regulations applicable to groundwater protection and 
includes strategies for sampling, analysis, and data management. LANL's 
GWPMPP was approved by DOE on March 15, 1996 (LANL 1996). Also, see 
Major Issue 2.4, Water Quality, in chapter 2 of this volume. 

Comment 10-8-20 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the transportation analysis is adequate. The total 
transportation of radioactive materials on an annual basis and the bounding 
transportation accidents are reflected in the SWEIS. The impact analyses are 
based on the bounding projected annual shipments, as are discussed in 
volume I, chapter 5, section 5.1.10 and in volume III, appendix F. The 
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shipments projected include WIPP shipments from LANL, and those 
associated with known subprogram activities, including the processing of 
plutonium residue from off the site. As noted in response to comment 
10-14-6, below, there is insufficient information currently available on the 
potential mixed oxide (MOX) fuel fabrication demonstration activities at 
LANL to support detailed analysis. 

Comment 10-9-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11. 7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; volume III, appendix G, 
sections G.4.2.2 and G.5.4.4 

Response: 

The SWEIS analysis was revised to include the impact upon the public of a 
wildfire encroaching on the LANL site. See the response to comment 1-9-22, 
above. 

Comment 10-10-15 

Location of SWEIS Revision(s): None 

Response: 

DOE believes it has adequately addressed the environmental justice impacts 
of continuing to operate LANL under all alternatives. The analysis includes 
the impacts to soil, water, human health, and ecological resources. For 
further information, see Major Issue 2.10, Environmental Justice, in chapter 2 
of this volume. 
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No comments identified. 
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Los Alamos National Laboratory Background 

Los Alamos National Laboratory (LANI.), the birthplace of the atomic age, 25 miles 
Northwest of Sonta Pe in north central New Mexico. It wu established In 1944 as the 
research and development center for the World War U Manhattan Project. which 
produced the two nuclear weapons dropped on Hiroshima and Nagasaki. LAIII1. has 
been managed 111\der contract for the DOE by the University ol California d~~ring its S4 
years ol exlslence. !ecatlH UC ia a "non·proflt, educational" institution, LANL pays no 
gross receipts tax to New Mexico (unlike Sandia Laborlltory In Albtlquerque). Tiw lab 
occuplea approximately 43 sq..are miles, which Is divided Into 49 separate Technical 
Areu (TAs). The lab currently employs about 9,977 full time worker equivalents 
(lncltlding subcontractors). U the Draft SWEIS's alternative of expanded nuclear 
weapons activities 15 Implemented, it would employ 11,351 tun time equivalents. 
LANL's current overall budget 15 $1.2 billion. n.. DOE budget reque5t for LANL 
nuclear weapons programs In flY 1998 wu $638 million (a 36% rl.e In five years); for 
environmental mtoration (cleanup) $66.5 lllllllon and wute management $55.8 
mlllion. By the year 2003. the lab itself projects a nuclear weapons program budget of 
$900 million. LANL Is clearly "building up", not "cleaning up•, a questionable priority 
in the p01t-Cold Wor world. 

The Stockpile Stewardship and Management Program 

LANI.'s prof055ed re116011·for·belng In the post-cold War environment is to help 
ens~~re the •aa~ety and reliability" of the nuclear weapons stockpile. As a baseline, the 
stockpUe is currently judged to be aafe and reliablel, and the evidence available to the 
pubUc suggests that few problems are to be expected with stodcpUe aging for the 

I The safety of nuclev wnpon•ln>Oiveo the p~llon of Ull&uthorized -.IN! oodclontal detoruo~on 
llld lllii!Satlon ollht cllspenalol raciJDoctlvt DUitoriallln the evtnlolallre. Obviouoly, nudoar weapons 
.,. not sale in the ovtllt o! authorized-. Reliability invol._ the ouooemw detonation of the weapon 
Within a claMiliod percenllp of defiSn yields (p-y t 5 IOJO'Yo), IN! nOI neO!Ssarily whether a nuclear 
wetpoN aduolly dc!Mates or not Thl$ distinction only Is important in ony debate over whether tho 
---of ..uabllity is for c~e~ma~ .. puzposes (to provent attack) ot Instead to preserve rust striko 
capahilltloo. 

C<:NS a.,.;.,. of tho Draft IAJIIL SW!IS, June1!191, JNI<I 

No comments identified. 
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foreseeable future. Briefly put, most ~~~ In a nuclear weapo111 are nonnuclear, 
ouch u radar, puachules. •fllllns. firing ancl fusing mechanisms, etz:. All of these 
componento can be extenaively bench tested. With the ioN of full...:ale underground 
testiJ1B of nuclear weapons and hoped for ratification of the Comprehensive 'I est llan 
Treaty, DOE 1w proposed advanced experimental facilities, augmentecl by greatly 
ellllmced compuler abnulalionl of the perfor:mance of nudear weapons. The core area 
of concern rellites to the plullonlum pit primary or "trigser", which must be imploded 
In near perfect symmetry to reach critical """'· HuWl!Wt, the IJotope of plutonium 
used for pit production (Pu·239) haa a Ions half life of 24.000 year&, for radioactive 
material It doesn't "age" that rapldty.l Therefore. it it unlikely that serious problems 
would artie with pit aging that couldn't be detecteclmd fixed by already existing DOE 
progrliiN for stockpile evaluation and remanufacturing-u-needed of pits. (For more 
background lnlormatlon. pltue eee attacbed fact aheet "The Need fur the Stockpile 
Stewardthip and MU\IIgement Program?') 

Nevertheleao, DOE has proposed and Is Implementing the Stockpile Stewardship and 
MINigemtnt (S!;M) Program at budget levels above $6 biiUon 111\ually that exceed that 
of Cold War levela for core nuclear weapon• research, development and testing 
activltlet. Due to citizen activiom, DOE was eventually preaaured Into completing a 
SSM programmatic environmental Impact statelll<llt (PElS), which continually 
profeHed the need for the Program to """'""' stnclcpUe safety and ft!!iability. However, 
In the rourse of dtlzen litigation (CCNS was one of 39 co·plalntiffa) over the adequacy 
of the SSM PElS, DOE was forced to,._ a declaalified veraicm of ita "G"'"" Book", 
the real Sti>Ckplle Stewardship and Maftalement Plan. That plan contains a number of 
admiNionl pertairllnS to the Indefinite rnalntalnU\a! of the nuclear wupons •tockpile, 
the gradual replacement of existing weapona with lllocllfied or new """"· the 
deveiDpii'ORI of new weapo111 SfS*JII In responN to e~~~ergent threats, and the 
f0!CC11111itution of the nuclear weaponaaroenal back to Cold War level:!, ii deemed 
ne(esaary (primarily due to o. reourgent Russia). The Gft!tR Book declares: 

The requimnent tu maintain tha capability tu clelign and engineer new 
weapons systell\l to military requlremenl9 [wu] stated in the DoD 
[Oepanment of Defense) Nuclear Posture Review. Nuclear weapons In the 
enduring stockpUe will eventu.Uy be replaced. (New system dovelopmenl 
may be needed even to maintain todsy's military clwacterlstlca.) Thi& work 
is anticipated to begin around 2010. In the Dllantime, futuft! national policies 
1ft! supported for deterrence by retaining the ability to develop new nuclear 
weapona for emergent thft!ats. 

nu. iA In contrast to repeated atatementa In the SSM PElS that as a matter of 
presidential policy there would be no more piOductlon of new nucleu weapons for the 
foreseeable future.3 

2 J. c:.r- Morlt (an .-t IJ\NI. !'i'ytidst. "latNr' ol tho AIMdaal H-bomb, and ..... ..w ord..,t 
1111111 <01\trol ad•ocato, (now-· '""""" 10 lhls wrilor ID 199611'.at IJ\NI. >den-had the 
fora~Pt 10 Hlosidt 30 ·tO ~Uiop pnrloftl""' pitt lor tho ecpnss PUIJ'OSO ol-s &&Ins efftcts. In 
hil wonb, "lhe blc ...,.. was tllat thoro wu110 ...,.., thai is tht pill hod Ml dolodobly opd. Wllile 
acicnoWiodstnc that - ..t aside tp<dol nodnr DIOb:doll IXbt. 00! doni«~ tho aullloro roquoot for 
lnlonnation on tho bul& !hat II b do..ut.d. 
3 Last ytar a new -h-ponelrotlllg n ... Joor '""'l""'• tho 861·11. woo doployed 10 the -l<pill! •fttr 
bans clooiplod at IJ\NI. ond proclucod th<reiNiot olhor DOE Jit<t. Sonwdkolly, the l<detallo"'"""""' 
twiNIJitd tllathi>Mtanow ouclluwtop011-....,k wuaiiiOdlftcolloc\ol .. -lln& WOIIJ>OOI· In 

CCNS ....... oflllo Draft LANLSWIIS, J..,.l .... peso> 

10-11-1 

Comment 10-11-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-1-1, above. 
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The inde&lte extension of the US nuclear weapons atoclcpile4 , to~~pled with plans 
now being made for the design llld produc:tion of new n!placement or completely new 
nuclear weapons, have extremely significant lntematlonalimpUcations. The principal 
International iNtrument for suppreulng the proliferation of nuclear weapons ha$ been 
the 1970 NonP.rolJie.ration Treaty, In whlch the nuclear weapons states promised to 
enter Into serious negotiations towards total nuc~ar disumament, in exchange lor 
which nonweapons states forever forswore the acquisition of nuclear weapons. The 
recent deplorable DUdear weapons testa by India and Palciatan have shattered the old 
nonproUferation regime, but have also highlighted Ions hald complaints ol a !It f".;to 
nuclear apartheid enforced by the nuclear weapons statu. The LANL SWEIS largely 
represents an indefinite extension of nuclear weapons progrlllls at the lab md, by 
extension, thil nation u well. Ultimately, this will help hinder global resolution of the 
root causes of proliferation. For Important globaL national, and regional issues, it i• 
vital that the American public help shape the lab's future through the LANI. SWEIS 
process. 

Draft LANL SWEIS Background 

Due to activist pressure, DOE agreed In 1995 to begin the preparation of a new LANL 
SWEIS. In accordance with the National Environmental Policy Act (NEPA), it is OOE 
policy to review existing SWEISs every five years and update them for significant new 
information or changed missions, as needed. SWEISs at'f important because they act as 
the site-wide foundation for later proposed projec:t-speclfic NEP A analyses, a process 
which is known as "tiering." They a~e supposed to analyze the cumulative impact of A 

DOE site, which the Coundl on Envlronmenbll Quality Implementing Regulations lor 
!'.'EPA define as "the Impact on the environment whlch results from the incremental 
impact of the action when added to other put, present and reasonably foreseeable 
future actions ... • The first and only LANL SWE!S was completed in 1979, which LANI. 
had internally aclcnowiedged In the early 1990's as 'obsolete and out-of-date." 
Nevertheless, the lab still pursued a number of expensive and potentially dangerous 
projects since that time. This Draft SWEIS provides the public the only formal 
opportunity to comment on and influence LANL's preferred expanded nuclear 
weapons operationa. Following OOE's collection of comments and subsequent 
respor.~~e to comments, DOE will then issue a Finall.ANL SWEJS, expected in the Fall 
oi 1998 (however it is common for DOE NEPA documents to be long delayed). The 
Final SWEJS will then be foUowed by a formal Record of DeCision implementing DOE s 
chosen course of action. (Written comment period expires July 15, 1998. See last page 
lor OOE address for submittal ol comments.) 

NEPA requires government agencies to conduct an environmental impact statement 
(EIS) of any major proposed action, and to offer a range of alternatives to that action, 
including as an anolytical baseline a No Action alternative (the status quo). In this 
Draft LA. 'Ill SWEJS, OOE proposes to continue operations at l.ANL from the 
perspPCiiVe of four different alternatives·· no action, expanded operations, reduced 

lertN. of its oew milltlry chatac:teriltic.s (ln. euth~penetrator hu an inherently dlffertnt m.Uision from lM 
original model), it ls dllllcoll to describe thiJ mod:ricotloo •• other thin a new weapon. 
4DOE t.lmpll!menlins StockpUe Ule o-olons Ptopa~s sptdli< to fad> weoptms ')'Stem 
suar~nteeing their operatioN! Qpoi>Uity until mid-next century 

CCNS Rniew of the Draft LANL SWEIS. )une1998, pap) 

110-12-1 

Comment 10-12-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-2-1, above. 
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operations, ud the "greener" alternative. As defined by DOE, the No Action 
Alternative In this SWEIS lnc:ludes continuing operations In support of DOE missions 
without lnaeulng plutonium pit production capacity (cunently 14 annually) ud 
without expanding the lab's radioactive waste dump. The Reduced Operations 
Alternative would Include the minimum levels of operation at the t.b considered 
necessary by DOE to maintain the capabilltle$ to aupport Defense Program missions. 
The Greener Alternative - • an alternative that actlviats had pressured DOE Into 
considering • - Hflects lnc:reued levels of operations at LANL in support of 
nonproliferation, basic science and nuclear materials recovery and stabilization and 
reduced levels of operations in support of nuclear weapons programs. Because DOE 
has stated that expanded operations is Its preferred alternative, the rest of this review is 
concerned with that futwe direction. 

On a general note, NEPA analyses are suppoaed to 1nlonn the federal decision 
makers of all reuonable alternatives to a proposed action before "irretrevable resources 
are committed" to any one proposal. The Draft LANL SWEIS i& notably deflcitnt in 
that it dDell not assign spedlic estimated coats to proposed actions under the prefered 
alternative of expuded operations (all budget figures In thi& review are arrived from 110-13-28 
other sources). The obvious question Is then how can this Draft I..ANL SWElS lead 
Informed decision makers. 

Expanded Operations at LANL 

As the US nuclear weaoons complex has llhrun1c and consolidated, LANL 
management has always been eager to grab any residual share of the nuclear weapons 
bus!Ma. A 1993 LANL Strategic Plan had an 18-page summary, marked for external 
distribution, which was the occulon for glowing newspaper editorials over potential 
regional economic development centered on the lab. The remaining 102 pages, marked 
for Internal use only, explicitly stated that LANL'• "unique reason to be" was nuclear 
weapons technologies and that the lab's goal was to become the "prime steward for the 
nation's stockpile.• Towards that end, the lab sought to Implement the following new 
or ~d capabllltis - - stockpile plutonium pit fabrication, uranium components 
manufacturing, lithium .econdary ("H-bomb") components manufacturing, expanded 
plutonium atorage, development of tritium manufacturing technlqus, and fabrication 
of beryllium components (used as tampers and reflectors in nuclear weapons). These 
capabilities have already betn implemented or soon will be under the LANL SWEIS. 
On a fadllty-speclflc basis, this has the following impllc:ations: 

Pluto11ham Padlity Complex. DOE has decided to relocate plutonium pit production' 
&om the notorious Rocky Plats Plant6 to LANL's TA-55, specifically at Building PF 

5 A plutonium pit Is opheriallly oNpod obout the lize of a pape&uit In modem ftu<lear wnpono it has 
a hoU-11\10 wbld\ tritium Is Jnll:ocluced. illunedlattly prior to cletol\l.tion. The pit u-implodes, 
~critical ma,. whU.IJsslocdna. The inj<c:led tritium tu .... whlo:b in tum enhancet the pil s 
Sslloalng p10c:ooo. The boootod pit then octa as a "trrsrr" to Initiate lutlon in ... ...my camponenls, which 
reoulls In the -destructive yfolds ofmoclom lhermon..dar wtapC~~Uo The devolopiiiOI\t of boosted 
pill aD.owocllor lho IIIINaturlzatiCll\ of lttld<u Wdpc>CIS such that they cculd be maled to inle!Continent.al 
boiiJstic mlllllet ond other dellve.ry sytleii\J. 
6 Pit prcductlon at Roclcy flail wu IWYet iuwru!d alter a FBI nid ollhe plmtll\vesligatlng 
OftVirooul\on!Al erimos in 1989. Rodcy Plals I!ICpOIIOnced I\UIMfOUS fires (plutonlulllls pyrophori<, Le. it c111 
;,Nto in the pnsence of oxygm) ond illepl radioactive wute d\111\pina. 

CCNS ae.lew of the Draft LANL SWEIS, J""" 19M, pol• C 

Comment 10-13-28 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-3-28, above. Also see Major Issue 2.2, NEPA 
Process, in chapter 2 of this volume. 
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(Plutonium Facllity)-4. Under this new mission, LANL will step up its production of 
pit production from the current rate of approximately 14 annually for research and 
development (which In the past were often blown up at the Nevada Test Site) to 50 to 
80 ( depending on single or multiple work shifts) for stockpile production. The stated 
Immediate reason for establishing this capability at LANL is to replace pits that are 
withdrawn from the stockpile for destructive analysls, apedfically the submarine
launched W88 warhead. (LANL has teeently produced its first pit to stockpile 
standards. Probable underlying reasons for establishing pit production have been 
dlscussed previously In the section on the Stockpile Stewardship and Management 
Program. Future pit production capability will allow DOE to extend the life of the US 
nuclear weapons arsenal Into the indefinite future and to produce new designs, 
contrary to Article VI of the NonProliferation Treaty, which requires the nuclear 
weapons powers to enter Into substantive negotiations leading to total nuclear 
disarmament. 

In order to accommodate the need for more floor space for pit production, the SWEIS 
proposes as 1 possible alternative to the reconliguratlon of work space at Pf-4 the 
construction of a "Brownfield Plutonium Alternative", so-called because, it would be 
constructed on p!Wiously distw:bed earth. This Bro~ld Plutonium Facillty would 
essentially be a 15,300 square foot advanced plutonium laboratory, highly reminiscmt 
of a project that LANL had proposed in the late 1980's called the Special Nuclear 
Materials Research and Development (SNMR&D) Laboratory. Because of aging 
problems With the Chemical and Metallurgical Research (CMR) Building (see below), 
the lab sought the construction of the SNMR&D Lab as a substitute. At $440 million, it 
would have been the largest capital ccmstructlon project in the lab's history. LANL's 
own words, completion of that lab would have provided the keystone to the creation of 
a "special nuclear material" park at TA-SS based on a triad of facilities·- the new 
advanced plutonium lab, the existing PF-4 facility, and a rebuilt Nuclear Materials 
Storage Fac:llity (also discuased below). CCNS and others had insisted on the 
preparation of an EIS for the SNMR&D lab, which stalled the project long enough for 
Congress to review Its need in light of new posK:old War realities and subsequently 
decline to fund it. The Jab then proposed three different upgrade phases for the CMR 
Building as a substitute for the substitute. Now, in tum as a result of further ongoing 
problems at the CMR Building, DOE and the lab are apparently refloating the proposal 
for an advanced plutonium Jab at TA-55. 

The plutonium complex would also develop a pit disassembly technology, processing 
up to 200 pits per year. This would include 240 pits over 4 years In a demonstration 
project to reduce pits to plutonium oxides for reactor fuel rod fabrication for 
commercial nuclear reactors. This program to produce "mixed oxide" (or MOX) fuel for 
rommercial reactors can potentially become a major program at LANL. Other facilities 
at LANL are already pursuing research into MOX fuel fabrication, and the SWEIS falls 
to analyze the impacts of this program. PF-4 would also process, use and recycle up to 
43 kilograms of plutonium-2387 for space and terrestrial uses (principally for the 
fabrication of thermoelectric batteries used in nuclear weapons and spacecraft). Costs 
for renovations and new glovebox lines have been reported to be approximately $350 

7 PluloniiUII·238 has 1 hall·llte of 87.7 )'1'11'1 and Is 1pproxlmately 200 limo more radioactive than Pu· 
239. Ouris\g 1 recent proceuing and mat~ufltturing tampalgn at PF"' to produce spacecraft baHorlesfor the 
NASA Cassin! Prosl'I.ID, lhe numller ofl'ldloloskaJ incldencos increased by 2 and a 1/2 Hmes. 

CCNS Review of tile Draft LANL SWEIS, ]Witl998, p•go 5 

110-14-6 

Comment 10-14-6 

Location ofSWEIS Revision(s): None 

Response: 

The pit disassembly and conversion activities proposed at LANL are included 
in volume I, sections 1.5. 7, 2.2.2.1, 3.1.1, and 3.2.1. The impacts of these 
activities are examined in the Pit Disassembly and Conversion Demonstration 
Environmental Assessment (DOE 1998b), and are also included in the SWEIS 
impact analyses. In addition, LANL is being considered to demonstrate MOX 
fuel fabrication and assembly activities as described in the Surplus Plutonium 
Disposition EIS (DOE 1998c). A discussion of the assembly of fuel elements 
in the RAMROD facility is provided in volume I, chapter 2, section 2.2.2.15, 
under "Description of Capabilities," and section 2.2.2.1 discusses the 
fabrication of fuel in TA-55 included in the SWEIS Expanded Operations 
Alternative. This information indicates that the incremental impacts of this 
activity would be minimal. 
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million. In addition, DOE b conaiderlng In the Draft SWEIS building a dedicated 
transportation corridor for special nuclear materials (SNM) between TA·SS and the 
.Chemical and Metallurgical R.earch (CMR) Bulldlng at TA·3. 

According to a 1998 Federal General Accounting Office Report, LANL has the third 
highest Inventory of plutonium residues of any DOE site. These residues badly needed 
stabilization, which is behind schedule by up to three yean. LANL officials have cited 
competing priorities for funding, staff and equipment as Impediments. As PF-4 is the 
only possible facility capable of processing plutonium residues, It is probable that the 
new priority of expanded pit production could futther delay the stabilization of LANL'5 
plutonium residues. In addition, up to 62 ahipD\111\ta of Rocky Plata' residues are 
tentatively llcheduled for procesaing at LANL. With respect to plutonium stabilization, 
the Draft SWEIS simply declares that "LANL would recover, process, and store its 
exist!Jig inventory In 8 yean", which. does not squaze with the GAO Report. Although 11 0-15-9 
the Rocky flats residues are mentioned, processing of those residues are not analyzed 
In the Draft SWEIS. The Final SWEIS needB to fully address the atabllization and 
processing at LANL of plutonium residues from both sites. 

The Nuclear Materials Storaae Facility (NMSFI at TA 55. The NMSF was originally 
builtin the mid· 1980's for around $25 million; the Jab never took occupancy of the 
fadllty because of egregious design and construction defldenc:les. Vaults In PF-4 now 
hold up to 2.6 metric tonne& of plutonium and other special nuclear materials. With 
Its original design capacity of 6.6 metric tonnes, the NMSF wlH be rebuilt for expanded 
atorage at a cost of $56.7 milHon. Because ttored pits radiate heat, cooling systems are 
necessary for storage. The NMSFs c:urrent deaign utilizes a puslve cooling S)'Stem. 
Inttallation of an active cooling system, which the SWEIS states may be considered "as 110-16-21 
appropriate,' would enable the NMSF to hold up to 35 metric tonnes of SNM. This 
would effectively constitute dramatic expanalon of the NMSF's design capacity. In the 
1995 Nolke of Intent for the LANL SWBIS, DOE Stilted that proposed capacity changes 
would be addressed In the SWEJS. The Draft now falls to do to. 

The SWEJS Is treating the rebuild of the NMSP u a "done deal", with the installation 11 0-17-3 
of an active cooling system as a potaible allemative. DOE has claimed that the NMSF 
rebuild can be caMgorically excluded hom further NEPA review on the basit of its 1986 
environmental assessment, which wat arguably Inadequate even at that time. The I 
NMSF rebuild IsSue is important because DOE has to far falled to make a programmatic 1 0-18-1 
determination for the storage location(a) for "strategic" pits, the known transfer of SNM 
horn other DOE sites to LANL, teduUcallsSues Involving the canisters in which 
individual pits are stored, and Increasing evidence of seismic risks at LANL. 

The Chemical and MetaUursfcallleaearch (CMIU BuDding The CMR Building. 
located In TA-3 (the most populous lab technical liMa of the lab), was built in the mid· 
1950's, It is the lab's largest building at 550.000 square feet. Although it hu many 
programs, It's principal rnltslon it to support SNM processing and fabrication at PF·4 
through J&mple analysis of SNM. The CMR Building had a seriOU& explosion during a 
classified experiment in November 1997. Other safety problema finally caUJed a seven 
month t&fety stand down, which has only recently been fully lifted. Two phateS of 
upgrades to the CMR Building ue in process, which have experienced serious enough 
cost overruns to warrant Congressional scrutiny. 

CCNS Jtnlew af the Draft LANL SWEJS, ,..,.. t-. paso 6 

Comment 10-15-9 

Location of SWEIS Revision(s): None. 

Response: 

The scope, timetable, and environmental impacts of the stabilization of 
plutonium residues at LANL, including the shipments of these residues, are 
described in detail in the final EIS on Management of Certain Plutonium 
Residues and Scrub Alloy Stored at the Rocky Flats Environmental 
Technology Site (RFETS) (DOE 1998d). The impacts of these activities are 
included in the SWEIS in less detail. The scope and timetable are reflected in 
volume I, chapter 1, section 1.5.6 of the SWEIS. The description of actinide 
materials science and processing research and development activities 
(volume I, chapter 3, section 3.2.1) and the environmental impacts of the 
processing activities (volume I, chapter 5, section 5.3) are included as subsets 
of the activities and impacts reflected for all LANL operations and 
alternatives analyzed. The transportation of these materials from the RFETS 
is included in the transportation analyses in section 5.3. 10, and these 
shipments are specifically identified in volume III, appendix F, Table F.5.3-1 
(under the heading, Stabilization Project 345 for Plutonium-239). Similarly, 
the increased stabilization of residues from increased plutonium component 
production are included in the actinide materials science and processing 
research and development activities (section 3.2. 1), and the impacts of this 
increased processing is reflected in section 5.3. 

Comment 10-16-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-4-21 above. 

Comment 10-17-3 

Location of SWEIS Revision(s): None 

Response: 

DOE is not considering expansion of the NMSF. The proposed construction 
and operation of the NMSF was analyzed in an EA in 1986 (DOE 1986), and 

~ 
~ 

;! 
~ 



w 
I --1:>-
w 

DOE issued a FONSI that was supported by that analysis. The facility was 
constructed but was never operated for the purpose of storing nuclear material 
because of design flaws and improper workmanship practiced during its 
construction. The ongoing refurbishment and repair work at the facility, 
which is mostly the interior of the building, are for the purpose of correcting 
these original construction problems so that the facility can safely function at 
the level and for the purposes of operation that were analyzed in the 1986 
NEPA documents (DOE 1986). DOE believes that the NEPA assessment of 
the construction and subsequent operation of the NMSF is sufficient and 
adequate to address the potential impacts of refurbishment of the facility, and 
its future occupancy for the purposes intended, and need not be revisited for 
the purposes of compliance with NEP A. DOE has not "claimed that the 
NMSF rebuild can be categorically excluded from further NEP A review," but 
rather that the 1986 EA and FONSI constitute the appropriate NEPA analysis 
for the action. 

Comment 10-18-1 

Location of SWEIS Revision(s): None 

Response: 

DOE made decisions regarding future storage of strategic pits in the 
SSM PElS (DOE 1996b), and the Storage and Disposition of Weapons
Usable Fissile Materials PElS (DOE 1996c). The SWEIS does not re
examine these decisions. 

The transfer of special nuclear material from other facilities, technical issues 
involving storage canisters, and seismic risks of storage at LANL are 
considered in the SWEIS impact analyses. The impact of these activities is 
examined in detail in the transportation impact analyses and in the accident 
analyses under each alternative. See volume I, sections 5.2.10 and 5.2.11 (No 
Action); sections 5.3.10 and 5.3.11 (Expanded Operations); sections 5.4.10 
and 5.4.11 (Reduced Operations); and sections 5.5.10 and 5.5.11 (Greener). 
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Under the SWEIS's expanded operations, two currently unused wings of th.e CMR 
Building are being considered for dhect support of LANL'a plutonium pit production 
miaaion. SNM sampling would lnause to thejrocessing of approximately 11,000 
samples per year. A specialrecoveey line woul be relocated from l'F-4 to the CMR 
Bulldlng tn recover tritium from plutonium components. It Is also possible that "pit 
reuse• operations (a "tune·up" of pits) would be relocated to the builc:Uns. All of these 
relocations serve the ultimate aim of providing more floor space at PF-4 for stockpile 
pit production. In addition, the CMR Building would be a major facility for the 
recoveey, processing and storage of the Jab's inventory of highly enriched uranium 
(HEU), estimated at 3.2 metric tonnes. In DeClelnber 1996 DOE ldentifiecl the CMR 
Building u one of the ten most vulnerable HEU facilities, in terms of safety, for th.e 
entire nuclear weapons complex. 

Tritium Facilltiea at TA·16 and TA·ll Under expanded operations, tritium would b<! 
stored at levels approximately 10 times the amount to be stored under the No Action 
Alternative. This would include the loading of neutron tube targets and high pressure 
gas fills and processing. Tritium Is a radioactive isotope of hydrogen (H-3), used to 
boost the fission of plutonium pits, u explained In footnote 5. Becawse it has a 
relstlvely short half.Ufe (12.2 years), tritium needa to be periodically replenished so that 
US weapons meet design yields. Because of the perceived need to ptoduce more 
tritium, LANL Is also conducting a major effort into raeardl and development of 
accelerator-produced tritium (see LANSCE below). As a radioactive isotope, tritium is 
extremely hard to contain. It also readily condenses into water vapor, which can be 
easily absorbed by living tissue. 

High 'Explo•lve Tot:lns facUltle• Under expanded operations, mrerall high 
explosives testing at the lab will nearly triple, consuming up to 82,500 lbs. of explosives 
and 6,900 lbs. of dep!Med uranium annually, along with "smaller amounts of other 
materials" (among which Is certain to be plutonium). I Many of these tests are related 
to continuing research and development of plutonium pits, since the pit needs to be 
symmetrically compressed by high explosives In order to obtain critical mass. As a 
result of this Increased activity, the Draft SWEIS postulates that the radioactive dose to 
the pubUc will Increase by one mlllirem annually (the Clean Air Act standard is 10 
mUlirem). These high explosives experiments are nonpolnt sources of radioactive air 
emissions (that Is the emissions don't exit up a stack). Such sources must be monitored 
through the lab's ambient air monitoring system, over which questions such as 
appropriate density of sampUng units, siting criteria, periodicity of sampling and 
analysis, quality assurance, etc. are highly relevant. 

The Draft SWEIS assumes that the Dual Axis Radiographic Hydrodynamic Testing 
(DARHT) wlll coDUnence operatioN. DARHT is a $270 million facility which will 
provide two x-ray lines of sight for the implosion process of surrogate pits (some of 
which may be full-scale mockupa using isotopes of plutonium that can't achieve 
criticality). DOE Is already planning for a $440 million follow-on to DARHT, the 110-19-21 
Advanced Hydrolest Facility, with 6 • Sllnes of sight, to be located at either LANL or the 
Nevada Test Site. The Draft SWEIS fails to consider this possible new facility. 

8 The 1979 LANL SWEIS olatet that on .. tillllted 220,000 lbf. of deplated UW\111111 had been blown up In 
lab experiments. 10% ol wllid> wu usumed 10 urosollzecl. The amen! clnft 5WE1S givu no sw:h 
estimalo. 'Ihilmay be of tp«lal CDIIt'ftn bec.uN of !he INl'oldstory of forost fires. 

CCNS lleYiew of tile Draft LANL SWBJS, June 1998, P"l• 7 

Comment 10-19-21 

Location of SWEIS Revision(s): None 

Response: 

DOE completed an EIS for the Construction and Operation of the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility in August 1995 
(DOE 1995a). Any possible follow-on expansion to the DARHT Facility is 
not ripe for decision and as such is not evaluated in the SWEIS. Any 
expansion of the DARHT Facility will undergo the appropriate level ofNEP A 
review. 
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The Loe Alamoa Neutron SdeftCa Center ILANSCEI at TA-53 The anchor fadlity for 
LANSCE is a 800 million elec:tron volt ac~lerator {formerly known as the Los Alunos 
Meson Pbysies Facility {LAMPP)), which dincts a proton beam to opecislly made targets. 
These targets undergo neutron spallation. which Is then used for a variety of purposes. 
Before the proton beam strlkes the ta:gets, It traverses an air gap and ionizes air 
constituents. These gueous activation products are responsible for !IS'l'o of LANL's 
radioactive air emissions. After CCNS filed In 1!1!12 a notice of Intent to sue under the 
Clean Air Act for long-atandlng violationt at LANL, DOE anno~ the closure of 
LAMPP. Vigorous lobbying by both LANL management and the New Mexican 
Congreuionll delegation not only ensured LAMPFs survival, but ultimately 
expansion of its mls&!on and change of name, but also an estimated $750 mlllion in 
add-ons and improvements. All of this was accomplished by switching funding from 
the DOE Energy Research budget account to Defense Prograt!IS, a prime example of post· 
Cold War "conversion-in-reverse." 

Because of CCNS'alltiptlon. annual orrations at LANSCE fell at one point to 3 • 4 
months per year. Under the SWillS's expanded operations, and with reported 
improvements to LANSCE's exhaust line, operations will be increased to 10 months 
and 1.000 to 2.000 experiments per year. Upgrades at LANSCE are expected to send 
around 225,000 cubic feet of "low·level" waste to the Area G dump (see below). A high 
explosive assembly area and magaztn. will be constructed adjacent to a new Dynamic 
Experiments Laboratory. this lab will incorporate the use of gu guns for shock wave 
experiments, many of which may involve SNM for further research and development 
of plutonium pits. All of this could ultimately be directed towardt the d""elopment of 
proton radiography for the Advanced Hydrotest Facility (mentioned above), which 
could be a distinct Improvement over the x-ray radiography planned for DARHT (and 
therefore a better tool for weapons design). 

Given scant discussion in the LANL SWEIS is •. new 40-million volt accelerator that 11 0-20-21 
will be conatructed at LANSCE for the demonstration of a new technology for 
accelerator-produced tritium (APT). Because tritium decays relatively rapidly (5% per 
year), it needs to be periodically nplenlshed in order to ensure weapons reUability (i.e., 
that It explodes within :1: 5 ·10% of design yields; see footnote 1). DOE has been unable 
to produce tritium since the late 1980's when the production reactors at the Savannah 
River Site (SRS) In South Carolina wee shut down for serious Nfety reasons. DOE Is 
now exploring two trac:kt for futum tritium production • one in a commercial reactor 
(which would lllcely violate International prohibitions against mixing dvillan and 
miUtary nuclear uses) and the development of APT technology at LANl. That 
technology, if euccessful, would then likely be scaled up for construction at SRS. 
However, the need for future production of tritium Ia itself doubtful, given possible 11 0 21 5 
further bilateral cuta in Russian and American nuclear weapons atockplles. Needed - -
tritium production rates are predicated on the high number of weapons allowed under 
the first Strategic Arms Reduction Treaty (START) (approximately 10,000 each). START 
U Is already ratified by the US Senate and Ia up for considentlon by the Russian Dumas. 
The tritium &om additional dismantled weapona can be recovered and mcyded for 
remaining weapons. Nevertheless, the lab Is planning on spending approximately $290 
mi!Uon on this new production technology by the year 2004. 

CCNS Rolow of the Drift LANL SWEIS, JUH!!m, PIP 8 

Comment 10-20-21 

Location of SWEIS Revision(s): None 

Response: 

The planned 40-million electron-volt accelerator referenced by the 
commentor is the Low-Energy Demonstration Accelerator (LEDA), which is 
described in volume I, chapter 2, section 2.2.2.1, and included in the SWEIS 
alternatives (see chapter 3, sections 3.1.11, 3.2.11, 3.3.11, and 3.4.11). The 
impacts of operating this accelerator under each of the alternatives are 
included in the impact analyses presented in chapter 5. 

Comment 10-21-5 

Location of SWEIS Revision(s): None 

Response: 

The need for tritium and its production is addressed in the Final PElS for 
Tritium Supply and Recycling (DOE 1995b) and the subsequent tiered 
documents. As discussed in these documents, the tritium in a nuclear weapon 
must be replaced periodically because it has a 12.5 year half-life and about 5.5 
percent is lost every year. Tritium is currently recycled from retired nuclear 
weapons; however, it will need to be produced to maintain the stockpile levels 
under both the Strategic Arms Reduction Treaty (START) I, which is in force, 
and START II, which has not yet entered into force. In order to ensure that a 
source of tritium will be available, DOE is required to plan now. If changes 
were made in the stockpile levels due to changes in treaty obligations, the U.S. 
would re-evaluate the timing of the need for tritium production. 
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Possibly ~elated to the development of APT technology i6 development of the 
accelerator tnnsmutalion of nuclear waste (ATW). This may initially seem like an 
attractive Idea, where theotetically a proton beam could bombard nuclear waste and 
break down plutonium and hlsh·level radioactive waates Into other elements or 
Isotopes. It Is likely practically unfeasible for several reasons: 
1) Nuclear waste would first have to be ~eproc:ened, which In Itself Involves a 
tremendoua risk In terms of contamination, potential diversion of materials Into 
weapons programs, creates yet more waste, and provides an International example for 
continuing reprocesslng In other countries; 
2) Waste typically conama of more than just a few lonJ-Iived radioactive elements. An 
accelerator beam would have to be Individually configured for each to Induce them to 
decay Into more stable compounds; and 
3) It hsa yet to be demonstrated that A TW Is economically viable. 
Finally, It Is yet another significant eubprogram that could mwluoom In size, acting as I 
a potential magnet for more onsite generation of wastes and the transport of wastes 
from other sites. Budget figures for the ATW are not available In the Draft LANL 10-22-21 
SWEIS. 

Area G "Low-Level" Wute Dump at TA·S4 Area G Is located approximately 3 miles 
from White Rode on the narrow Mesa del Buey, with its long northeastern boundary 
contiguous to San lldefonao Pueblo Sacred Landa. TA-54 contalna numerous potential 
archeological sites of traditional cultural Importance; Area G Is just one mile west of 
Tshirege, the largest Anuazi Pueblo on the Parajlto Plateau. In operation since 1957, 
Area G has over 160 unlined disposal shafls and numerous disposal pits. Far from 
beins just a ,ow-level" waste (LLW) radioactive dump, in the past reactor rods, highly 
activated targets from LAMPF and "classified" wastes weft! burled at Area G. With the 
stroke of a pen, in the mid-19805, DOE raised the radioactive level of tranauranic ('IRUl 
waste by an order of magnitude, thereby Increasing the amount of radioactive materials 
that will remain buried. There are no plana to cleanup Area G. Tritium vapor 1

1 
O 

23 23 transport acrosa the narrow mesa Is a potentially eerioWI problem. - -

Under the SWEIS's expanded operations, DOE's preferred alternative is to expand 
two new zones to the northwest of Area G In a stepwise fashion. Without expansion, 
disposal capacity Is projectecl to be filled before the year 2000. Due to the overall 
Increase in programmatic weapons activities, constrllction upgrades to a number of 
major fadUtlts and curtailment of offslte shipments of LLW, the Draft SWEIS projects 
that on-site shipments to Area G will almost double the approximate 1300 shipments to 
Area G for b111lal currently each year. This would result in the disposal of 
approximately 120,000 cubic meters of LLW over the 10 year planning horiron of the 
SWEIS. DOE Is also considering, In a process separate from the SWElS, whether LANL 110-24-7 
Jhould become a consolidated dispotal center for LLW from other DOE sites. Hence, 
any expansion of Area G could open the floodgales for huge volumes of offslte LLW. 

Environmental Management luues 

Environmental Restoration 

DOE agreed In a 1990 court order to prepare an Integrated national NEPA study on 
the environmental restoration (ER) and waste miiNigement (WM) of the nuclear 
weapons complex. That study would help set priorities, cleanup standards and future 

CCNS Rnlew of the Draft l.AN1. SWEIS, 1"""1991, pqe 9 

Comment 10-22-21 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS includes LANL's role in research and development of 
transmutation technology. The SWEIS impact analyses include the waste 
management and transportation associated with these and the other activities 
at LANL. As indicated in the response to comment 10-3-28 above, costs of 
implementing alternatives are available to the decision maker, but typically 
are not included in NEP A reviews. 

Comment 10-23-23 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe that tritium migration across Area G poses a "potential 
serious problem." There is some diffusion of tritium from buried waste that 
migrates toward a free surface. At Area G there are three main areas (burial 
shafts) where tritium escapes to the atmosphere. Wastes known to contain 
higher tritium content (i.e., material from the High Pressure Tritium 
Laboratory) were placed in stainless steel containers rated at l.OE-5 leakage 
per year before being disposed in these shafts. Surface flux. studies measured 
an equivalent release rate of 14 curies per year of tritium from all of Area G. 
This was verified by independent studies done by LANL for the SWEIS, 
which used AIRNET data, that came up with a similar estimate. Rates of this 
magnitude result in very small off-site doses (Area G fence line dose was a 
fraction of a millirem) and do not pose a significant problem and would not 
justify large clean-up expenditures. 

Comment 10-24-7 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS analyzes a range of options for LL W disposal. The Expanded 
Operations Alternative addresses the maximum operations and the resultant 
LL W that would be expected under current and projected assignments to 
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LANL. This does include the receipt of wastes from off the site, should DOE 
select LANL as the regional LL W disposal site in the ROD for the Waste 
Management (WM) PElS (DOE 1997c). (Note that if LANL is chosen as a 
regional disposal site for LL W, the site-specific impacts of that decision 
would be addressed in further NEPA review tiered from the WM PElS and 
this SWEIS.) The impact on LANL is one of the factors that DOE is 
considering in making its decision on the selection of regional sites for LL W 
disposal. Also see Major Issue 2.7, Expansion of TA-54/Area G Disposal 
Facility, in chapter 2 of this volume. 
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land-use policies. ER and WM are Inextricably linked because of the overwhelming 
volumes of wastea that cleanup could eend into DOE's WM infrastructure. In 1994, 
DOB unilaterally decided to drop BR &om tile study. In 1995, DOB released a draft waste 
maNgement study, which was roundly critlclud. [On the day of its release, the 
headlines for USA TodRy wu the $59 Million Lemon." and a whiatleblower involved 
in the •tudy was granted protected wh!Jtleblower status by the Department of Labor.) In 
1997, after being questioned In court over ita long delay, DOB finally released its final 
Wute Management study, which differed substantively little from the draft. In current 
litigation (lnftiated by a coalition of activist organizations Including CCNS), DOE has 
still refused to prepare the national cleanup study it agreed to long ago. DOE's 11 0-25-5 
rationalization Is that aU cleanup dedalons are entirely specific to Individual sites, an 
assertion obviously contradicted by the massive volumes of current and planned 
Interstate transfer of waste between sites. A federal court hearing on whether DOE 
should be held in contempt for Its faUure to prepare the national cleanup wiU be held 
In October 1998. 

DOE has published three successive draft national cleanup plans without NEPA 
rev~. despite the requirement that all major federal actions undergo environmental 
analysis and public comment. The cleanup of the nuclear weapons complex is expected 
to be the largest cleanup program In human history: estimates are as high as $300 
billion. Nevertheless, OOB continues to make national and local cleanup decisions, 110-26-3 
budget allocations and interstate waste transfers based on these draft and non-NEPA-
reviewed plans. The latest plan, the so-called Accelerating Clelmup: Patlu to Closure 
Plm, makes the claim that moat DOE eites will be "cleaned up• by the year 2006 (this 
has slipped for tANL untll2008). In the case of LANL, what cleanup means is that all 
retrlevably stored TRU wastes wUI have been shipped to WIPP by that ~ while 85% 
of all total radioactive wutes be left in the ground. The irony here is that the WIPP 
wastes are relatively safe In that they a.re above ground and monitored. The danger is 
that TRU wastes buried at the lab before the mid-1970's requirement for retrievable 
storage may be left largely unremediated. Finally, the Paflu to Closul'll Plan assumes 
that no treatment of groundwater contamination will be required. The first lab deep 11 0-27-12 
groundwater moniiorlng well in 30 years hu recently found traces of tritium. 
Additionally, the New Mexico Environment Department DOE Oversight Bureau has 
compiled a growing body of data that demonstrates offsite migration of radioactive 
wastes, principally imto San lldefonso Pueblo lands. 

DOE projects that LANL will generate 11,000 cubic meters of TRU waste and 150,000 I 
cubic meters of '1ow-level" wute by the year 2017 as a result of nuclear weapons 1 0-28-28 
research and production. The Plltlu lo CloSill'll Plan lowers the original $3 blUion 
estimate of lab cleanup (that figure wu prior to the current 1tatementa that 85% of lab 
wastes will be left In the ground) to $1.1 blllion,9 but then projects $10.5 billion as 
needed for the waste management of future wastea through the year 2070. 

9 An esl!mate hu ....mly been Ooatocllor tho danup ol TA-21 alone at a coot of over K50 million. 'lhlsl 
land It exloNivdy c:ontamlnatad,lt close to tho Loo Altmalmwn site, and It coveted. by the Los Alamos 
County CoiNI\Itolon u a pooslble site lor lutun Koncxnic dtvelopment. Tht ~han! Is thlt this TA-21 
clunup Hlhrultt IIUIY be IUuotratlve ol how overaU clunup eotlt at the lab ore JrOSSiy undet,.timated; or 
the TA·ll deonup, ot roushly.,.,. of total lab deonup colts, coulcl rob froln aU other cleanup at u.NL; or 
both. 

CCNS lle1olew of 1M Draft LANL SWEIS, Jue1998, pogelO 

Comment 10-25-5 

Location of SWEIS Revision(s): None 

Response: 

In December 1998, DOE and the Natural Resources Defense Council, Inc. 
(representing 38 nongovernmental groups) agreed to settle the lawsuit filed by 
plaintiffs alleging that DOE violated a 1990 consent order by failing to 
prepare a PElS for DOE Environmental Restoration Program. Under the terms 
of the agreement, the organizations would drop their claims concerning the 
1990 consent order. The settlement agreement provides that DOE will 
establish a central information database containing information on radioactive 
and nonradioactive wastes and contaminated facilities at DOE sites. Under the 
agreement, DOE will also establish a $6.25 million fund to assist citizens' 
groups and tribes in conducting technical and scientific review of 
environmental management activities at DOE sites. Also, DOE will prepare 
and invite public comment on a study on long-term environmental 
stewardship-that is, the surveillance and maintenance activities that will 
occur at DOE sites following cleanup. 

Comment 10-26-3 

Location of SWEIS Revision(s): None 

Response: 

In volume I, chapter 2, section 2.1.2.5 discusses the relationship of the ER 
Projectto the SWEIS. As indicated by the commentor, DOE's environmental 
restoration strategy is described in the report Accelerating Cleanup: Paths to 
Closure (DOE 1998a), which was issued in June 1998 after extensive public 
comment on two previous drafts. See Major Issue 2.8, Environmental 
Restoration, for a discussion of the relationship of NEP A to the Resource 
Conservation and Recovery Act (RCRA) at LANL. 

Any radioactive waste buried at LANL will continue to be monitored to 
ensure the integrity of the disposal areas (e.g., TA-54, Area G) or will be 
remediated as part of the ER Project. The data used in the SWEIS analysis do 
not indicate significant environmental impacts. 
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Comment 10-27-12 

Location of SWEIS Revision(s): None 

Response: 

Environmental surveillance information and studies of Area G indicate that 
the disposal site is satisfactorily performing its containment objective and is 
expected to do so into the future. It does not require remediation. The most 
recent information on Area G may be found in the Performance Assessment 
(PA) of the Los Alamos National Laboratory TA-54, Area G LLW Disposal 
Facility (LANL 1998b), October 1, 1998, which is summarized in volume I, 
chapter 5, section 5.3.3.5. 

Comment 10-28-28 

Location of SWEIS Revision(s): None 

Response: 

The cost estimates for environmental restoration at LANL are not included in 
the SWEIS. The Accelerating Cleanup: Paths to Closure (DOE 1998a) is a 
planning document that is updated on a yearly basis. The Accelerating 
Cleanup: Paths to Closure cost estimates were developed using the work 
scope as it was understood at the time that report was revised. The "land 
transfer" project initiated by Public Law (PL) 105-119, to which the 
commentor refers regarding the $450 million estimate for TA-21, was 
instituted after the Accelerating Cleanup: Paths to Closure (DOE 1998a) was 
updated. The actual cost to remediate TA-21 in order to transfer the property 
has not been developed. Estimates are being developed pursuant to 
requirements of PL 105-119 and other congressional direction. The $450 
million estimate represents a maximum cost based on conservative 
assumptions. The CT EIS is under preparation, which will give the public the 
opportunity to comment on the transfer of the 10 parcels of land. The 
potential cleanup of TA-21, as a result of PL 105-119, would increase the 
priority of some of the remediation efforts at TA-21, thereby lowering the 
priorities for other remediation efforts at LANL. 
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AA mentioned abo...,, there oro 110 pllno to cloonup LANL'olargoot radioactive wast< 11 0 29 7 
dump (Area G), whlch wlll not only mnaln operative but will be greatly exponded - -
under the prefemcl altemati"" of t>epanded nudear wetporw operations. 

A July 1997 audit by DOE's Inspector General found that out of $386 ad!Uon spent on 
lab cleanup between FY 1991 • FY 1996, 79% ($305 ullllion) had been spent on paper I 
studloo and program manaatment Instead of actual remediation. The LANL SWE1S 10-30-3 
atates "The ER Projtct is 0118"in8 and its lmpll>lllelltation is unalfeded by the c:hangoo 
examiMd in the four alternatives In the SWEIS: The ER Prnjec:t is Included In all 
alternatives." Thua the SWEIS effectively MrV1!I as a vehb.:le for the implementation 
of expanded oporationt (wlllt related gonontion of futuro wutes), ond fails to give the 
pubBc a comprehensive analyais of lab cleanup plans, the environmental impacts of 
1""8 buried wo-. and p<>Qible waya that alte-wtde c:loonup c<>Uld be improved ond 
made more effident.IO 

Waste Management 

Waste Management refers to the ongoing management of cunent and future wastes. 
Accordlnl! to the latest DOE .national cleanup plan, the future investment in deanup at 
the lab It to be around $1.1 billion, whereas waste management will be $10.5 billion. 
This to Indicative ol the bnmeNe volumes of future radioactive wastes to be atnerated 
at the lab from the continuing ftllftldl. development and production of nucleu 
weapons. The 1997 Pinal Waste Management 

i!;i;O:::.':.===:"'.::.:::;.. 
PEl$ projecto that over the next 
18 years 150.000 cubic meters of 
"low-level' wute will be 
produced, under which the 
Draft SWEIS'a expanded 
operations alternative would be 
burled 11 the txponde<l Area G 
radioactive waste dump. As a 
retn~lt of continued activities 
and e>epande<l pit production. 
the WM PElS projects the 
8tRftatlon of 11,000 cubic 
meters of trlliiSUranic waste., 
alated for bUtiol at WIPP. 

Offslte Contaminant Migration 

In the semi-arid, canyon-and-meso environment In whkh LANL ia located, storm 11 0-31-11 
water runoff events can be a oipiik11nt pathway for the offsite migration of 

10 1ht swes ..... "BecauJt thiN &N ftO individual or lptdlk enrironmttltaiJeStoflltion activities 
--within tbt ocope of IIIII !iWEIS (IUdl lttloal on pi'Of'O"<IIIlld undertoktn on a t'.IIIH<Iltlhat is 
net """''"'tible with tbt propot~tiuo ollhls SWEIS), tho bnpact onalyoto 10pn!ln( JUdi Idiom .,. 
p-.!inpomlltmt.,_ootbo..,..-oltbt,_todm.• Vokl010t,p.H6. ThtSWEIS 
lacb .,, oubslanlivo diiCIIOJilln ol LIINL ER ,_. Some of lilt ...,...U uporieoces ol tho P"'''""' to 
date an lfvtn lbove. 

CCNSa..leweltha Dnoltl.AHLSWIIS,JtmoiM,p .. tlt 

Comment 10-29-7 

Location of SWEIS Revision(s): None 

Response: 

DOE plans to continue use of Area G for LL W treatment and disposal. Under 
the Expanded Operations Alternative, Area G would be expanded; under the 
other alternatives, DOE would continue to use Area G until its current 
capacity is reached and then ship its LL W off the site to a regional site selected 
by DOE in the ROD for the WM PElS for LLW. See response to comment 
11-31-3. Also, see Major Issue, 2.7, Expansion of TA-54/Area G Disposal 
Facility, in chapter 2 of this volume. 

Comment 10-30-3 

Location of SWEIS Revisions: None 

Response: 

As explained in volume I, chapter 2, section 2.1.2.5 of the SWEIS, individual 
ER Project activities are not addressed in the SWEIS because specific projects 
are not ripe for decision at this time. However, the estimated impacts of the 
total ER Project, including waste generation and the risks associated with the 
transportation, treatment, storage, and disposal of this waste are included in 
the analysis for each of the four alternatives. For further information see 
Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 

Any radioactive waste buried at LANL will continue to be monitored to 
ensure the integrity of the disposal areas (e.g., TA-54, Area G) or will be 
remediated as part of the ER Project. The data used in the SWEIS analysis do 
not indicate significant environmental impacts. 

Comment 10-31-11 

Location of SWEIS Revision(s): volume I, sections 5.1.3, 5.2.3.1, 5.3.3.1, 
5.3.3.5, 5.4.3.1 and 5.5.3.1 

Response: 

See the response to comment 5-60-11, above. 
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contasnlnanb. The Draft SWEIS states "[a)t LANL, surface runoff is controlled by flow 
burietf, collectioll of surface water, or contouring the ground such that flow off the site 11 0-31-11 
;, precluded." Despite that statement, It !a commonly urulerstood that offsite water cont. 
flow often occurs during dramatic storm events. During a single etorm event in 
September 1995, pereonne1 froln the New Mexico Environment Deparunent took 
samples of flowing water and aedlment at the j\11\Ction of State Highway 4 ~d Los 
Alamos Canyon. Levels as high u 24 picot:uries pet liter (pCl/L) of gross beta ~d 7 
pCI!L of atrontiuln-90 were found in water. Levels u high as 16 pCI/L of gro11 beta, 7 
pCI/LofCesiwn-137and 1.8pCi/L ofPu-239, 240 were found in aediment. Wht!J\ a 
dozen possible storm eventa producing of&ite flow in a year (this is highly variable) is 
multiplied times some lllx major canyon systems on LANL property (and over 50 years 
of opentiom), the amount of potential of&ite migration Is sobering. As an example, 
the LANL Environmental Surveillance Reports show for 1991 values recorded as high 
u 6.9 pCl/L of Pu-239, 240 in sediment where Los Alamos Canyon enters the Rio 
Grande compared to .010 pCi/L immediately llp&tream. 

As a general condition of LANL'sliquid effluent discharge permit, the lab is required I 
1 
O 32 11 to develop and implement Storm water Pollution Prevention Plans. To date around 60 - -

of lhete plans have to been developed, bllt only on a bulldlng-by bullding basis. The 
SWEIS Is deficient in that it falls to Integrate these plans on a site-wide l>uis and 
analyze the cumulative lmpacta of put pn!IN!rlt and future offslte migration of 
contaminants. [t Is unlikely that any vehicle other than the SWl!lS would present the 
public with a legally mandated opportunity to comment on and influence a site-wide 
Storm water Pollution Preventioll Plan. Towards that end. It is important that the fin a I 
SWElS help develop and Incorporate tuch a plan. 

Groundwater Contamination 

As previously mentioned, DOE's current cleanup program plan (the so-called 
Accelmlttng Clu,.llp: P11ths lo Chlf~m Plan) for LANL assumes that groundwater 
remediation will not be required. For years, the lab perpetuated the myth that the 
volcanic tuff above the deep ground water from which Los Alamos County draws its 
drinldng supply was an Impermeable barrier to any potential contaminants. In the 
1990s this myth hal been thoroughly dtbunked by NMED and others. In addition, the 
first ground water monitoring well drilled In 30 years has tentatively detected traces of 
tritium, which. if verified, can be a precursor of future contamination. II As discussed 
below, e>dlting monitoring weDa into intermediate bodies of ground water have 
detected heavy contamination at various locations. The hydrological avenues of 
:recharse of deep ground water from the Intermediate bodies is not understood at this 
time. 

The Draft LANl SWEIS atatea that "[a)lthough mechanisms for recharge to 
groundwater are highly uncertain. it is possible that discharges under any of the 
alternatives could result In contaminant transport in groundwater beneath Los Alamos 
Canyon and off site. The outfalls associated With the Expanded Operations and Greener 

II ~ anlnllltsling oidt Issue. this new ~wen Is now ptojeclod to coot 11.7 lliWion, 
opptoxlmalely ~lis lnltlal•llalate of uoUZ1d $(00.000. Btolcloo being .on """"'Pie oii.J\NL coot 
ovei'IUIII, IIIII coukl have serious bnplicatiant In tha~ per 111 agtte~nent with the State then! are 30 more 
w.U. to drill. raiolnl cloubts that that ..--.... be fulflllcd. 

CCNS &niew ot the Ddft LANL SW!IS, j111tel998, PIS• U 

10-33-11 

10-34-11 

Comment 10-32-11 

Location of SWEIS Revision(s): None 

Response: 

The Watershed Management Plan, currently under development, is expected 
to be completed by fiscal year 1999, and will integrate to the extent possible 
individual SWPPPs by implementing a site-wide monitoring network. 
However, the SWEIS evaluated the potential impacts of off-site migration of 
contaminants for each of the various SWEIS alternatives based on existing 
data, primarily information obtained from LANL's ESCRs. Cumulative 
impacts as a result of continuing to operate LANL are discussed in volume I, 
chapter 5, section 5.6.1.2. Details on surface water quality are found in the 
annual LANL ESCRs. Summary water quality data tables derived from the 
1991 to 1996 LANL ESCRs are presented in volume III, appendix C (Tables 
C-2 and C-3). Also, see Major Issue 2.11, Natural Resources Management 
Plan, in chapter 2 of this volume. 

Comment 10-33-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 5-22-11, above. 

Comment 10-34-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 1-40-11. See also Major Issue 2.4, Water 
Quality, in chapter 2 of this volume. 
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Alternative would reflect the largest potential for such contaminant transport ... • 
Under alluvial and perched water quality, the Draft SWEIS further states that "mUiy 
questions remain regarding where groundwater occ:urs, groundwater quality, and 
potential contamillant migration." For 1990 - 1994, "trace amounts of tritium, 
plutonlum-239 lnd plutonlwn-240, americlwn-241, and strontium-90 have been 
detected In samples talam from the main aquifer" (although with the exception of 
tritium these results have not been duplicated). Ultimately, the Draft SWEIS calls for 
the Installation of more monitoring wells In order to better understand the effects of 
LANL operations on the ma1n aquifer, IOIXIething which the lab, u a -responsible 
environmental steward should have done long ago. Due to the lack of data and 
understanding, the Draft SWEIS Is .lrn:apable of provlc:Uns a picture of cumulative 
LANL Impacts on the region's most precious resource, its groundwater. 

The Radioactive Uquid Waste Treatment Fadlity 

Relevant to both the general issues of aurfac:e water and groundwater contamination 
already discussed Is the Radioactive Llqulcl Wute Treatment Facility (RLWTF). This 
facility, to which radioactive liquid effluent Is piped dlrediy from TA-55 and the CMR 
Building, is a 35-year old facility using 40-year old water treatment technology. A 1994 
LANL budget request admitted that the RLWTP could possibly be violating the Clean 
Water Act. which "may cause higher than acceptable exposures to the public and 
wUdllle." Effluent from the fadlity commonly exc:eeds State water quality standards for 
nitrates (probably due to the extensive use of nitric acid for plutonium processing) and 
self-regulated DOE Derived Concentration Guidelines for various radionuclides. In the 
drought of 1996, NMED personnel commonly witnesaed LANL's large herd of elk 
drinking at the RLWTFs liquid effluent outfall. 

In spite of the RLWTFs known defidendes, as part of the decision to relocate 
plutonium pit production from Rocky Flats to LANL. the SSM PElS made the claim 
that aU lab was\1! man&gi!Dient facilities were adequate. In the 1995 Notice of Intent for 
the LANL SWEIS, DOE had proposed to en~ly replace the RLWTF, which then 
would be addresRd in the SWEIS. In llllJ Draft SWEIS, DOE has abandoned the 
replacement iclea and Instead claims that reverse osmosis equipment will soon be 
retrofitted into the existing facility, which should take care of nitrates and most 
radlonuclides (tritium being the notable exception). However, those retrofits were 
previously promised to take pla.ce in 1997. Additionally, for years LANL has promised 
to NMED that it would drill monitoring we115 uncle.r the facility In order to gauge the 
extent of contamination, a pledge which has yet to be fulfilled. 

The RLWTP dumps liquid effluent onto the alluvium floor of Mortandad Canyon, 
in which perched aquifers are located that are prot1!cted by the State for poPible future 
use. The 1995 LANL Environmental Surveillance Report states "[t)rltium; strontium-
90; plutonium-238, plutonium-239, 24.0; americium·241; gross alpha; lnd gross beta are 
clearly detected in many of the [monitoring) we11s ...... The levels of tritium, strontlum-
90, gross alpha,lnd gross beta excwi drinking water criteria in many of the wells." The 
final LANL SWEIS needs to explicitly address and lay out a concrete schedule for the 
needed improvements to the RLWTF. 

CCNS Rcviflo of tho Draft LANL SWDS, June 1991, p•s• U 

10-34-11 
cont. 

10-35-11 

Comment 10-35-11 

Location of SWEIS Revision(s): volume I, sections 2.2.2.14, 4.3.1.3, and 
5.2.3.2 

Response: 

See the response to comment 5-11-11, above, and also 11-42-11, below. 
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Air Quality 

The primary federal environmental law governing air quality and related public 
health Is the Clean Air Act. .Radioactive air emissions are regulated under Subpart H of 
the Act. which went into effect In December 1989. In September 1994 CCNS sued DOE 
over long-standing violations of the Act by LANL. In April1996 a federal judge ruled 
in CCNS' favor, finding by the lab's own admissions that 31 out of 33 major stacks 
wm out of compliance (the other two stac:b were only brought into self-claimed 
compliance in the summer of 1993). Just four months after tne judge's ruling, LANL 
issued a press release In which it clalmed that not only that were all stacks now brought 
into compliance, but that the lab had done so for $25 million. Originally $140 million 
was scheduled for needed Improvements through FY 2003. Neither EPA or any other 
governmental agency hu verified LANL's daim of compliance. 

As the result of a consent decree negotiated by CCNS to settle the litigation, an 
Independent, non governmental auditor was selected to rigorously examine LANL's 
cornpUance with the Clean Air Act. ln May 1998 that auditor found in a draft 
preliminary report that the lab was still out of comptiance, principally because of 
insufficient documentation of Radlonuclide Inventories and problems with quality 
assurance. Radlonuclide inventories are the prerequisite for building compliance 
because the amount of related potential emissions determine whether a fadllty is 
monitored or not. Quality uaurance proceduns then ensure that calculated public 
radioactive doses are properly arrived at. Hence, the auditor essentially found that both 
the front end and final product of compliance wm Inadequate, and offered his 
preliminary findings so that LANL could quickly correct its practices as needed. 
Predictably, the lab haa disputed the auditor's finding of noncompliance. The wondlng 
of the Draft SWEIS is interesting that it somewhat cautiously states that "[s]ince June 
1996, DOE and UC (LANL manager] have aseerted that LANL operations are in full 
compliance," rather than to simply claim compliance. The final SWEIS should address 
the auditor's findings and discuss If and how they will be Implemented, so that LANL 
can justify the claim of full compliance. 

In the arena of hazardous (non radioactive) air emissions. the issue of beryllium 
emissions Is of possible concern. Berylilum components are commonly used in 
nuclear weapons production. It is so closely linlced to plutonium pit production that 
beryllium operations were historically located at Rocky Flats. DOE explicitly called for 
the transfer of beryllium operations to be co-located with the future site of plutonium 
pit production. Accordingly, beryiUum operations were relocated from Rocky Flats to 
LANL in 1993, a likely sign of a predetermined decision to relocate pit production at 
LANLaswell. 

The Draft SWEIS states that New Mexico had ambient air quality control standards 
for beryllium emissions, but these were repealed in 1995 Beryllium monitoring at the 
lab was discontinued after December 1995. Berylliosis became a serious worker health 
concern at Rocky Flats, even to those not directly involved in production lines. Under 
the Draft SWEIS's expanded operations, beryllium operations will be dramatically 
increased, with a $18 million consolidated beryllium facility nearing completion in TA-
3. A5 reported in the media, the lab Is even claiming that certain beryllium operations 
are exempt from the Clean Air Act. The final LANL SWEIS needs to address the Issue 
of beryllium air emissions and necessary monitoring for this dangerous metal. 

CCNS Reviow of tho Dnft LANL SWEIS, }11Rt1991, 1"1<14 

10-36-19 

10-37-19 

Comment 10-36-19 

Location of SWEIS Revision(s): None. 

Response: 

See response to comment 3-11-19, above. 

Comment 10-37-19 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe its beryllium operations are exempt from compliance 
with the CAA. Beryllium is a hazardous air pollutant that is regulated under 
40 CFR Part 61, Subpart C, which establishes an emissions limit of 10 grams 
over a 24-hour period. There are several permitted facilities that are regulated 
under Subpart C and are inspected each year by the NMED. The NMED 
permit conditions generally involve emission controls and record keeping 
requirements. LANL does and will continue to comply with its permitted 
sources. As part of LANL's Environmental Surveillance and Compliance 
Program, ambient levels of beryllium were measured. Sampling results 
showed low ambient levels of beryllium, and therefore, monitoring did not 
continue the subsequent year. Beginning in 1998, the surveillance program 
began ambient monitoring for beryllium to verify emissions continue to 
remain low. Currently, there are not applicable ambient standards for 
beryllium. ~ 
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Trmsportation 

In the Draft SWEIS, rates for Increased transportation of radioactive materials are given I 
only for the expansion of Area G and the enhancement of plutonium pit 1 0-38-7 
manufacturing. For the expanded Area C. on-site shipments would virtually double 
from the present 1,300 shipments annually, whereas offsite shipments would be 
reduced by around 380. However. this doesn't take Into account the fact that Area G 
could become a consolidated radioactive dump for "low·level" waste from other DOE 
sites (u briefly dilcussed in the Expanded Alea G aection above), which could reoult In 
large numbers of off-site shipments to LANL. 

Under 1tockplle pit production, on-site shipments of special nuclear material is I 
2 expected to increase by SOO shipments per year and shipments to and from Oak Ridge In 1 0-39- 0 

Tmne- (for weapons secondary components) and the Pantel< Plant outside Amarillo, 
Texas, (for final weapons all!lelllbly) by a total of 50 shipments. The Draft SWEIS then 
states that "the portion of theae shipments attributable to (expanded] pit production is a 
small percentage of the total on-site (about 5 percent) and off-site (about 1 percent). It 
can then be extrapolated that an aggregate number for cmsite shipments would be 
10,000, and the aggregate number of intenite shipments would be 5,000. This would 
still not include some estimated 7,500 WIPP shipments from LANL and additional 
shipments related to subprograms not considered in the Draft SWEIS (such as mixed-
oxide fuel fabrication for couunercial reacto111 and the processing of plutonium residues 
from Rocky Flats.) In short, the Draft SWEIS faile to adequately estimate all total 
shipments of radiosc:tive material and related potential accidents as part of analyzing 
possible cumulative impacts of continued and expanded operations at LANL. 

Risk Analyses In the Draft LANL SWEIS 

The Draft SWEIS c:ontalns a number of risk analyaes pertaining to acddents 
involvlng hazudous or radioactive materials, all confined to specific facilities and 
with, according to DOE. little risk to the public. There is, however, one very obvious 
risk that the Draft SWEIS falls to analyze, tlw risk poaed by a major forest fire on LANL 
property. In the 19i'Os the La Mesa fire burned beyond the Bandelier National Park 11 0-40-22 
boundary onto a smill portion of the lab, stopping at the edge of a canyon beyond 
whidt 18 located magazine bunlcers for high explosives at TA-16. TA-16 has much tall 
timber, In which a forest me can crown and quickly expand. TA-16 has been the 
historic site for research and fabrication of high explosives used in nuclear weapoN, 
and Is now the site for much of LANL's expanded tritium activities. 

In 1996, the 16,000 acre Dome Plre again burned through much of Bandelier National 
Park, In • line that roughly paralleled within 2 to 3 miles the lab's southeast to 

northwest boundary. It was only a favorable thift of wind that allowed this fire to be 
contained on the southern edge of Frijoles Canyon in Bandelier Park. Santa Fe was 
directly in the smoke plume of the Dome Fire for 2 to 3 days. Because it is relatively 

remote, the southwestern area of the lab has historically been used for a half century of 
high explosives testing Involving nuclear materials. lui already mentioned, this level 
of activity is projected to triple in the Draft SWmt In the past, DOE has assumed that J1 0-41-22 

10% of depleted uranium In high explosives tests was aerosolized (figures are not 
available for other radioactive materials), which raises Interesting questiOJ\5 concerning 

CCNS Reriew of lhe Draft LANL SWEIS, }Wit199tl, P"lt15 

Comment 10-38-7 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-24-7, above. 

Comment 10-39-20 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-8-20, above. The analysis of the related potential 
transportation accidents resulting from shipments of radioactive materials is 
discussed in volume I, chapter 5, section 5. 3.10 for the Expanded Operations 
Alternative. 

Comment 10-40-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; volume III, appendixG, 
sections G.4.2.2 and G.5.4.4 

Response: 

See the response to comment 1-9-22, above. 

Comment 10-41-22 

Location of SWEIS Revision(s): volume III, appendix G, section G.5.4.4 

Response: 

Plant uptake was considered in the wildfire scenario as discussed m 
volume III, appendix G, section G.5.4.4, SITE-04. 
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uptake In plants and trees which can then be released in the event of a forest fire. The 11 0-41-22 
hot ehrapnel irom explosive testing ltsell has commonly caused fires In the past, none cont 
of which have fortunately yet caused a major forest fire. The bottom line is that forest I · 

fires remain as an annual threat to LANL, and that nuclear activities are being 10-42-22 
expanded yet the Draft SWEIS faill to coneider the environmental and health risks to 

the public from a major forest fire on LANL property. 

EnvbonmnenbdJus6ce 

DOE is required under Executive Order 12898 to identify and address 
disproportionately high and adverse human health or environmental impacts of 
federal programs on minority population.. Within a 50-mlle radius of LANL, nearly 
54'Yo of the population is coneidered to be minority (predominantly Native American 
and Hispanic), In contrast to a natiorull average of 24%. For all preferred expanded 
operation. (with the exception of noting a possible coneem relating to Area G 
expansion), the SWEIS COI\cludes that they would be no adverse environmental justic' 
Impacts. New Mexico baa 1 alate-wide minority population of 49.6%, double the 
national average. 1l1ere could be serious environmental justice issues Involved with 
the consolidation of nuclear weapone programs at LANL, coupled with the siting of 
WIPP as the nation's first defenle nuclear waate dump in the same state. As already 
mentioned, DOE stated in the SSM PElS that the pit fabrication facility at TA-55 is 
~ to be the only TRU waste generating facility In the future (11,000 ruble meters 
over the next 18 years.) These wastes are slated to be buried at WIPP. Furthermore, 
DOE stated in a DARHT EIS that it baa a policy of not conducting high explosives tests 
Involving plutonium in California (no policy justification given) . .For DOE to be 
implementing an aggressive program of such testing at LANL with the planned 
opening of DARHT certainly suggests the application of a double standard to the 
nation's state with the highest minority population. The Draft LANL SWEIS ls 
cleflcient in its exploration of potential environmental justice issues UIOciated with 
expanded nuclear weapons operations at Los Alamos. 

Plo..., oubtnit wri11en public: .-entt on the Draft LA lilt SWEIS to Corey Ctu, U.S. O.J*!menl of 
Ener8)'.~0,....ti<W Offlot, P.O.I!Iax 5400, Albuqu<rque. NM8718S. Mr. Cruz wW bo ~ling 
pubUc conunonll Ul\111 July 15, 1998. Copitt of the Apr111998 'Dnft SWEIS SUIIIIIWy anclltssupportlng 
d..........,ll..., be obloined. bycallins Mr.<:= all~. the upcoming SWEIS r..bllc Hearing• will 
be held at the IW~e 9, Loo ..uo-POE Opentloaa OW.:., 5211 35th 51, Lot Al1D10& &acn 2:00 Pill to 5:00pm 
111d 6:00pm to 8.il0 pm; Iii Slnta Fe, lift 10, at tl\e Sweeney Conventlcn Cenlft, West Marcy from 10:00 am 
to 5:00 pal 011<1 6:00 pal to 9:00pm; Iii Elpafto!a.J..,. 24, at the NOI!hem. New Mexloo Comuumlty College, 
921 P.-01\a from 2:00pm to 5:00pm mcl6.iXJ pm to 9:00pm 

CCNS Rffiew. of the Draft LANL swms, }Ufte 1!198, 1"18•16 

10-43-15 

Comment 10-42-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; volume III, appendix 0, 
sections 0.4.2.2 and 0.5.4.4 

Response: 

See response to comment 1-9-22, above. 

Comment 10-43-15 

Location of SWEIS Revision(s): None 

Response: 

As discussed in volume I, chapter 1, section 1.1.1. 2, the consolidation 
(referred to in the SWEIS as reconfiguration) of the DOE weapons complex 
was addressed in two programmatic NEPA documents: the Nonnuclear 
Consolidation EA for the Nuclear Weapons Complex Reconfiguration 
Program (DOE 1993) and the SSM PElS (DOE 1996b). Those documents 
provided analyses of the consolidation actions referenced by the commentor, 
including (in the SSM PElS) any environmental justice issues (such analysis 
was not required when DOE prepared the Nonnuclear Consolidation EA); the 
SWEIS does not analyze the assignment of missions to LANL, which were 
made in this consolidation. Similarly, the siting and operation ofWIPP is not 
within the scope of the SWEIS and the environmental justice impacts of that 
proposed action were analyzed in the WIPP Supplemental EIS (DOE 1997d). 
The SWEIS scope includes continued operation at LANL at a variety of 
operational levels, including the mission assignments to LANL, which have 
been made in other programmatic NEPA documents. As such, the type of 
environmental justice analysis in the SWEIS is appropriate and adequately 
describes the lack of disproportionately high and adverse impacts to minority 
or low-income populations. 
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Cl011ary: 
CAMP CopitaiAIMti~Procesa ....... lllillloath 
CCNS Conoomod CU!zlrlllorNua- Nl!PA Nationalllnv!rorunontal Polley Act 

Sololy NMED New MoxioollnviommonttlepartiNrlt 
Oil& ChomloUy It M...nur,y NMSP Nuctar Matuiala Storage FacUlty 

~~ Pf..( PlutoniUDI facUlty In Bllilcllng ., 
c:un. -of3.7billian~ Ted\A>u!!i 

decayt poraeccnl 1'\l ~ 
DA!Uff Duol Axil ltacliopoplllc Rlwtf b:lioactlvt liquid Wast. Tnatment 

Ry~Teotin&Podlity Fodllty 
DOE ~oii!Nis7 SNM Special Nw:lear Matwrials 
Ki!U HlgNy l!miched u...wm swms Sill! Wid• l!nvl>onm..,tallmp""t 
E!S Envlronmenlallmp<lct Sla- Sla-
ER lln~~ TA Techni<al AIM 
LAMPP Lot Alamo!~ Maca Phplcll'adllly, TRU TraNW"IIllcWUio 

-lalawnul.ANSCB WM Wull! MaJla&emi!J1t 
LANL Lot Alamof Nationlll Loboratory 
LANSC1! Lao Alamos NOUII<ll\ Sc:attor1nt!i c.t\IJ!r 
LLW Low·LevelNudurWulle 

Sowao: 199!1-1998 FY DOE ConpoosloNilludpt Requoot, \998 DOE Aa:eleratlng Cleanup: Palhs to 
ao.ur., 1998 FY LAN!. CAMP, 1998 FY LANL INti!vtional Plan, Apri11996 Draft l.ANL SWEIS, 
~DOS Octobet 1997 Gteen Book 

No comments identified. 
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·::·. :::-_.,. ;~~~::~~;pt;t~~~~i,,~,:-.;~~·-:; 
. DOE It plaMlDg to spend a mlllfmwn 01 "' blllfon dollars over the MXt deade 

on Its Stockpne Stewa.rcUhlp Uld Mea....,...t (SSM) Program, a •um which by year 
·eoccee<U Cold War • ._...._ The Prognm llldudes the reatablliohment of stockpile 
plutonium pit prodllCiiOl\ at Lot Alamoa Nallaaal Llboratory (LANL), a 11\lsaion 
former~[ hlld by llw notorlo\11 R.ocky f1ata Plallt ne.v Dlm.wr. The purported need 
Cw the Progromla to IINIIl'a the aalety Uld reliability of the nuclear weapons 
1toc:kplle. In order to lmplemmt Ill pmgram, u a 1epl requirement DOB had to 
prepare a Stockpne SIIIWU'dshlp and Manapmet Progr-....tlc Envi%oNIIental 
tmpaet Study (SSM PElS). DOE'• own lansuaae from llwt study (or Its supporting 
doc:wnet\ts) contradicts the urpnt need for Immediate llllplt!lllentation of the SSM 
Prosrom that the Department c:lllllls II _..,._ 

Flrtt, 11 a baseline: "TheiiOclcplle II currently Judied to be sale and reliable by 
DOE. • SSM l'EIS Vol. I at p. 2.-9. Potanllal future pzobleDIIIn nuclear weapons 
perfonnance can then be divided Into pmblems with nudev and nonnuclear 
components (the vut majority of~ In a nuclear weapon are nonnuclear, 
such ., fusl$, f!r1ns IJS!ems, radar, etc.). Problems with 110nnudear coznpOM2tts 
an then bs ruled out u not bslnJ p:mme to the core of the debate over the SSM 
Program: "For aonnuclear components, a tlgnllkant omount of functional test data 
Is acquired during IIWlufll:ture ed II then used to begin bullding a statistical 
estimate of component rellabWty. Subsequent Laboratory and flight testing In the 
survelllance progt"am acCUIIIulates additional data that Include the effects of aging 
and exposure to stockplle envfronments. Thus, over tfme, high collfldence In the 
safety and reliability of nonnuclar components Uld Nbsystems can bs utabUshtd." 
SSM PBlS Summuy, p. 19. 

The SSM PElS gaes on: "The situation Ia 1IOt the same for nuclear components 
and llw UHS$lllent of tMir nudev performance ..•• .ln the put. (full-seale) nuclear 
testlne f!lled the gaplln basic undentmding of the complex phys!c:s phenomena; it 
provided hlp. collflclence In tlut certlftatlon of nuclear safety Uld performance. 
Without nuclear tes!lng. tclence-bued stockpile sllewardshlp will focus on obtaining 
llw 1n0re accurate sclellllflc and experimental data that will be needed for more 
accurate computer almulatlolls of nudev performance." Ibid. Hence, the 
overarchlng jllstl&:atlon for llw SSM Program lies In future uncertainty over aging 
effects on nuclear components. But languqe In supporting docuznents for the PElS 
Indicates that there II little uncertainty for the foreseeable future. ' 

DOE prepared two reports ln'•upport of the SSM PElS. AJJ the PElS explains: 
"The technical and coot analyses for pmductlon capabUlty and capacity alternatives 
were published In two draft reports ....teased in support of the Draft PBIS: the 
Stockpile ManageJNtnt Preferred Alternatl.v~ Report and the ANlysis of StockpUe 

~- .... _ "'='- ·.!'.'.~~-~.~~ .... ,,.., • 87~01 • ~SA [ISOSJ•sa-18'73 

110-44-1 

Comment 10-44-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment I 0-1-1 above. 
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......... ,. ·~: ... :· ·.. . 
Manapment Altwmativ• Report, both dated FebnWj, 1996.' These _reports will be 
released In final. form to Npport the Pinal (SSM] PElS: .SSM PElS, Vol. IV, Public 
CotNnents & Reiponles, p. 3-107. -The final Alteml.tive ReporiS; ra~easea 1n July 
1996, contain a niunber of statements by DOE that ·,nt'l.....,.ln"' the SSM Progrllll\'s 
purported rationale. · 

Undc "Capadty AsswnptlonJ and Contingency Options": "Only replacement of 
pits destroyed In routine IIUl'Velllance teslil:\g is ecpeetad until a near tenn life 
limiting phenoiNII\Onls obHrVed In stockpile pits. Most pit requirements during 
weapon fefurblslunent ue expected to be 1atlsfled by requallfication and reuse of 
existing pits sin« historical pit 1Urwill4ru:e data and pit lift 5tudies do not predict 11 
near·lmn pro&ltm." StockpUe Management Prefenoeci Alternatives Report, July 
1996, p.l2. Emphasll added. 

"Most nuclear weapons In the stockpile were designed for a minimum llfetime 
of 20 years. However, 1;rperience indiCIIfls tlult wapotsS can remain in the stockpile 
well lleyond tlseir minimum U.ign li(mme. Two nuclear weapon systems 
remained In the stockpile for more than 30 years.• Analysis of Stodcplle 
Management Alternatives, July 1996, p. 7-8. Emphasis added. Under "Primary [the 
nuclear package with high explosives) Requirements": "I<nown aging effects of high 
explosive components results In an estimated stt>ckpne life of 30 to 40 years based on 
current understanding of high explosive aging.• Ibid., p. 7·11. 

"No age related probltm 1uzJ bull obmwd irt pits ll1' to 30 years in age, though 
very little data exists for pits older than 2S years. 1n addition, no age rel&.ted problem 
Is expected until well put the START II [the second Strategic Arms Reduction 
Treaty] implementation date (year 2003]." Ibid., p. 7·12. Emphasis added. Under 
"Conclusion": "Nudear components (pits and secondaries) ue expected to have 
service Uvu signUlc:sntly In excess of their minimum design llfe of twenty to 
twenty-five years." Ibid., p. 7·17. 

Senior DOE officials have hinted that the buildup of helium gu u a result of 
plutonium decay could affect nuclear weapON performance In the near tenn. 
Again, this Is contradicted by PElS language. During the SSM PElS public comment 
period, a commentator asked, "How long can pits remain in the stoClcpile before 
buildup of decay products becomes a design or handling concern?" DOE responded: 
"Modem nuclear weapON are designed with a minimum design llfe of 20 to 25 
years. Based on existing surveillance data, DOE expects the pits to last at least this 
long, and probably considerably longer. However, very little historical and 
applicable data exists beyond 30 years. With regard tD the buildup of decay products 
al0r1e, DO£ does not Cllrrently believe this wiU become 11 probltm in less tluln 50 
year1 ..... " SSM PElS, Volume IV, p. 3-M. Emphasis added. 

Thus, the underlying rationale that DOE advances for the SSM Progrllll\ appears I 45 to have little immediate justification. Taxpayers should question the Program's 10- ·1 
need in light of its expense, the large volumes of future radioactive wastes that it 
will produce (for which DOE has not projected costs), and the provocative 
International example that continuing nudear weapons design, testing, 
Improvements and production will seL July 1997 

Comment 10-45-1 

Location of SWEIS Revision(s): None 

Response: 

The implementation of the SSM Program, and the funding for it, is the respon
sibility of the executive department of the federal government (which includes 
the DOE) in the President's budget and continuing policy announcements. 
The budget is debated and authorized by the Congress as reported in the Con
gressional Record. These organizations have considered the issues in a public 
forum; future direction and changes to the implementation will come from the 
same organizations using the same process. This process has resulted in sig
nificantly lower inventories of nuclear weapons, reduced funding for 
stockpile stewardship and management, smaller amounts of radioactive waste 
being produced, and a determination that current efforts are believed to lead 
to a decreased risk of proliferation of nuclear weapons. 
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Concerned Citizens for Nuclear Safety's 

Comments on the 

Draft Los Alamos National Laboratory 

Site-Wide Environmental Impact 

Statement 

July1998 

Jay Coghlan, 
CCNS ProgTam Director 

RESPONSE TO COMMENTS BY CONCERNED CITIZENS FOR NUCLEAR 

SAFETY, JULY 1998 

No comments identified. 
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The National Environmental Policy Act and Implementing Regulations 

The National Envlromnental Polley Act 

Congress stated that the purpOIIeS of the National Environmental Policy Act (NEP A) are 
To declare a national poHcy which will encourage productive and enjoyable 
harmony between man and his envinmrnent; to promote efforta which will 
prevent ur eliJnln•te damap to the myironment •wl biosphere and 
stimulate the health and welfare of man; [and) to enrich the understanding of 
the eco~cal IJII!e!lll and natural ti.'SOUrces Important to the Nation. NEP A 
§ 2. (llmplwio odded.) 

While enacting NEP A, Congress declared 
(l)t is the continuing policy of the Fedcmtl Government, in cooperation with 
State and local guvemmenlll, and other roncerned public and private 
organizations, to uae all prJdical mans and measum includJns finondal 
and technlc:al IO•I•Ifnte in a manner calculated to loafer and promote the 
general welfare, to aeate and maintain conditions under which man and 
nature can exist in productive harmony, and fulfill the social, economic, and 
other requirements of pll!6etlt and futwe generations of American.,. § lot. 
(P.mphulo added.) 

Congre .. directed 
(A]ll agencies of the Federal Government lhill··· 

~=~==~~;;a·:::::=·t 
apfOJ!rio.le ron•lderation IQ dt:cia!onmaklnl along with economic and 
tee nlcal c:onslderattons; [and] 
(C) lndudc in gvery n:mmmmdt!ipn or rcpprt .... a detailed statement by the 
reoponsible official on ---

(iv) tho mJatjgnabip bgtWecQ lncal t;bUtl~tgan Uft$ pf man'a fmfiroomeot 
and tt.c maintenance end Mhaocrmmt of Inn1·tmm prod.us;tivi~; and 

(v) Oil)" jneymibfc and fmfricvoble qunmjtment:t of rcsourca whic:h 
would be involved in the proposed action should II be Implemented. 

§ 102. (l!alpbMII added.) 

Council on l!l\vironment Quality Regulations 

'lhrmagh NEPA C:ongreoa C~Mted the Ct>uncil on Environment Quality (CEQ) whkh 
promulgated NEPA implemmting regulatlo~. Under Its Implementing regulations 
"Purpooc", tb~ CEQ declared 

(a) The National Environmental Policy Act (NEPA) lo our basic national 
charter for protection of the environment. It establishe$ policy, seta goals 
(section 101), and provides m~Ano (lll!dicm 102) for carrying out the policy. 
Section 102<2) rontains "acuon .. fnrcitJ&" pmyiminn!l to make sure that the 
federal •aenc.ia act accordi!lf tp the Jetter and JJ>irit of the Act The 
regulallons that follow lmpll!ml!llt section 102(2). '!l!elr j?UtpOM Is m !el! 
!edeml aiJ"'f'ies what they must do IQ rompQI with the pr<>cedu!'l!• and 

CCNS Draft I.AI•iL SW~ISCoiiUIIOft,., pasel 

~ 
No comments identified. 
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achjeye the goals of the Act. The President, the federal agendcs, and the 
courts share responsibiHty for l'nfordng the Act so as to achieve the 
substantive requirements of St.'Ction 101. 
(b) ..... Most Important, NEPA documents must concentrate on the issues 
that an: truly significant tg the actign in questign. rather than needlessly 
amassing detail. 
(c) Ultimately, of course, it is not better documents but better decisions that 
count. NEPA'a purpose is not to generate paperwork-- even excellent 
paperwork - - but to f011ter excellent action. The NEP A process is intended to 
help public officials make decision~ that are based on understanding of 
environment coru;equences, and tatlw ocUans that protect restom and 
rnham:e the environment These regulations provide the direction to serve 
this purpose . .W CFR § 1500.01. (Emphoois added.) 

The CEQ directed that 
Federal agencies !!hall to the fullest extent possible: 
(b) Implement procedures to make the NEPA process more useful to 
dedsiorunakers and the public .... (and) emphasize real enyironmenta! issues and 
alternatives ..... 
(e) Use the NEPA process to Identify and assess the reasonable altemat!ves to 
proposed actions that will ayqjd gr mjnjmjze adverse effects of these actions 
upon the quality of the human environment. 
(f) Use all practicable means, consistent with the requirements of the Act and 
other essential considerations of national policy, m mton: and enhance the 
quality of the human environment and ayoid or mjnjmjze and poasib!e adverse 
effec§ gf their actions upon the quality gf the human envirqnment. § 1500.2. 
(llmphulo odded.) 

The CEQ mandated that "the provjaigns gf tbe Art and of tbe§e regulations must be 
fl!ad IQgether as a whole in order to comp)f w!tb tbe spirit and the letter of the law " 
§ 15003. (l!mphuis added.) 

The CEQ stated 
The primary purpose oi an environmental impact stat~ment is to serve as an 
act!gn-fordng devlce m jnwn: that the policies and IWJ!S defined jn the Act 
are infused jntg the gnpg prapams 41\d actjgns gf the Federal 
Ggyeroment. It shall provide full and fair discussion of significant 
environmental impacts and shall hlform decisionmakers and the public of 
the reasonable alternatives which would avoid or minimize ad,•erse impacts 
or enhance the quality of the human environment...... An enyjronmmtal 
impact lltalement (f.J$) Is more !han a d!sdpsure document. It shaD be used 
by Federal officials in conjunction with other relevant material to plan 
actions and make decisions. § 1502.1. (Emph .. is added.) 

The CEQ further stated that 
(a) Environmental impact statements shall be analytical rather than 
encyclopedic. 
(f) Agencies shall not commit resources prejudicing selection of alternatives 
before milking a final dt~cision. 

CCNS Drllft LANL SW.EIS Coaunents, page 2 

No comments identified. 
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(g) Envjronmenta! imppd statements shall serre as the means of ass!!Ssjog 
the enyjronmental Impact of pmpoaed agency adjQDIJ rather than iuatifrlng 
dechd<ms already made. § 1502.2. (llmphasls added.) 

l'ursuant to NEP A, the CEQ requires F. ISs for prop011als for legislation and other major 
federal actions significantly afftcting lhl humatt mvironmtnl. § 1502.3. (CEQ 
definitions of italicized words follow.] 

"Major Ftderal Action" includes actions with effecta that may be major and 
which are potentially subject to Federal control and resp<msibility. Major 
reinforces but does not have a ml'anlng Independent of significantly. Al:fuma 
include the drcllllll!!aru:!! where the ruponsible officials fall to act and the 
failure to act is reviewable by courts or administrative tribunala under the 
Adminlstrsthoe Procedure Act or other applicable law as agency action. 
§ 1508.18. (Emphasis added.) 

Under "Major federal Actions requiring the preparation of environmental Impact 
~tatements", CEQ stated 

(a) Agencies abl1l make sure that the proposal whlrh Is the subject of an 
environmental impact statement (EIS) is properly defined. Agencies :UW1 use 
the criteria for scapt to determine what proposal(s) shall be the subject of a 
particular statement. Propoaala or pam of pmpwls whkh are n:Jated to each 
ptber closely enouch to be in eUt:ct a fllnc!e roul'!!" of adion sbaU be 
evaluated In a s!ncle Impact statement. 
(b) Environmental impact statements may be prepared, and sometimes are 
required, for broad Pederal actions such as the adoption of new agency 
programs or regulations. Agenc:Jes shall prepare statements on broad actiorn; 
so that they are relevant to policy and are timed to coincide with meaningful 
points in agency planning and decislunmaklng. 
(c) When preparing statements on broad actions (including propm;als by 
more than one agency), agi!Dcles may fmd it useful to evaluare the proposal(s) 
in one of the following ways: 

1. C.eograpblglly including actions occurring in the same general 
location, such as a body of water, region, or metropolitan area. § 1502.4. 
(E•nph••l• addod.) 

in defining Scap~ for environmental Impact statements, CEQ stated 
Scope consists of the range of actions, alternatives, and imparts to be considered 
in an environmental impact statement (EIS) ...... To determine the srope of 
environmental Impact statemcntB, agencies shall consider 3 types of actions, 3 
types of alternatives, and 3 types of impacts. They include: 

(a) Actions (other than unconnected single actions) which may be: 
1. Connected actions, which means that they are closely related and 

therefore should be included in the same impact statement. Actions are 
connected If they: 

(i) Automatically trigger other actions which require environmental 
impact statements. 

(ii) Cannot or will not proceed unless other actions are taken 
previously or simultaneously. 

CCNS Praft LANL 5WEIS Comments. pag• 3 
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(iii) Are jnters!ependent parts of a laf.&llr action and depend on tbe 
luger actjon for tbeir justific;ation. 

2. Cumu!qlivc actions which when viewed with other proposed actions 
have cumulatively significant impacts and therefore should be discussed in the 
same impact statement. 

3. Sjmilar actipns. which when viewed with other reasonably foreseeable 
or proposed agency actions, have similarities that provide a basis for evaluating 
their environmental consequences together, such as gnnmpn tjmin& or 
~oiP'apcy. It obpu!d 80 wbt:n tht best WW)' to Olilf!'ll\! adeqpa!el)' the cpmbined 
imp•dl of almilar adions or rcaaonoble o]temaHyezt tp such adjnns js to treat 
them in a :dogie impad atatgmqnt 

(b) Altematlves, which include: 
1. No action alternative. 
2. Other reasonable courses of action. 
3. Mitig111ion measures (m1t in the proposed action). 

(c) Impacts, which may be: (1) Direct; (2) Indirect; (3) cumulative. 
§ 1508.25. (Emphasis added.) 

In defining Signific•nlly, the CEQ stated 
"Significantly'' as used in NEPA requires considerations of both context and 
intensity: 

(a) Context. This means that the significance of an action must be 
analyzed in several contexo such as society as a whole (human, national), the 
affectt-'<1 region, the affected interests and the Jocality ...... Both sbort-ond lang· 
term efft:d!J are relevant. 

(b) Tntenslty. This refers to the severity of Impact. Responsible officials 
must bear In mind that more than one agency may make decisions about 
partial aspects of a major action. The ftlllowlng should be considered in 
evaluating intensity: 

t. Impacts that may be both beneficial and adverse. A significant impact 
may exist even if the Federal agency believes that on balance the effect will be 
beneficial. 

2. The deg- to whjrb tbe pmpooed actjon affedJ! pnbljc health or 

~· 
3. Unique characteristica of the geographic are such as prm,imit)' to 

hjstotic or cultural resources, park lands prime farmlands, wetlands, wild 
and scenic rivers, or ecologically critical areas. 

4. The d.tl¥- to which the effrrts on tbt quality pf tbe human 
~nvirgnmcnt •rc llke\f to be qmtmyer~iol. 

5. The d~- to which tb!! posyjble effects on tbe human enylromnent 
are hi(hly uncertain or jnyoJye unique or ynkoown risks. 

6. The degree to whicb the action mA)' est:ab&h a precedent for future 
actiona witb algn!ficant rffecf§ gr represents a decisign In prjnQple about a 
future roMidemtion. 

7. Wbether the actjpn js related to other actions with indjyjduall)' 
jn&il'nifis;ant but c;umulatiyely fignjfjcant impad nn the environment. 
Significance exists if it is reasonable to anticipate a cumulatively significant 
impact on the environment. Significance cannot be avoided by terming an 
action temporary or by breaking lt down Into smaller component parts. 

CCNS I.Jraft LANL SWillS Coounents, page 4 

No comments identified. 
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8. The degree to which the action may adversely affect districts, 
highways, structures, or objeclll listed in or eligible for listing in the National 
Register of Historic Places or may guae Joe pr deatructjon of :rill1'i6t:ant 
g!entilk. cultural or historical UI!Q!!r&Q. § 1508.26. (Emphuiladded.) 

The CEQ stated "Affocting means wlll or may have an effect on." § 1508.3. Effocts are 
defined"" 

(a) Direct effects, which are caused by the action and occur at the same time 
and place. 
(b) Indirect effects, which are caused by the action and are later in time or 
farther removed in distance, but are still reasonably foreseeable. Jndin!Cl 
effects may Include growth inducing effects and olhet effects related to 
induced changes in the pattern of land use, population domsity or growth rate, 
and related effects on air water and other nattlral systems, iw:l!lding 
ect!S)'SIL'lDS. 
Effects and Impacts as used in these regulations are synonymous. E.ff£ga 
jncl!ldn cro!ogical {such as the ~ on natural resources and on the 
components, structures, and fundjoojn& pf offecl!:d •c:smntemsl, aesthetic, 
historic, cultural, economic, social or health, whether direct, indirect, or 
rnmulatlye....... § 1508.8. (Emplwll added.) 
The discussion (In the environmental impact statement) will include the 
environmental impacts of the alternatives Including the proposed action, any 
adverse environmental effects which cannot be avoided should the proposal 
be implemented, the relationship between short-term u~~es of ma••' s 
environment and the maintenance and enhancement of long-term 
productivity, and any Irreversible or Irretrievable commitmenlll of resources 
which would be involved in the proposal should it be implemented ...... It 
iball. Include discussion of: 

(a) Dlrrcts cffccta and thejr sianifkance. 
(b) lndjll!ct effectund tbeir algnif!cance. § 1502.16. (EmphasiHdded.) 

Cumu/atitlt is defined u 
(Ilbe im~s:t on the enyirpoment which results fmm the iru;rcmental impact 
of the adjon when added to p!lw past. pment and n:aSQMbly foreseeable 
futun: actjons ... .,. Cumulative impacts can result from Individually minor 
but collectively significant actions laking place over a period of time. § 1508.7. 
(Emphuis added.) 

The CEQ stated the 
"HulffiiH tnflironmctrf" shall be inteCJ'rcted romprrfvmlhFely to include the natural 
and phy&!cal environment and the relatjoMhlp pf people wjth tbat enylronment ..... 
When an environmental impact statement Is prepared and economic or social and 
natural or physical environmental effects are interrelated, then the environmental 
impact statement will discuss all of these effects on the human environment. § 1508.14. 
(Emphasis added.) 

Under ''Aitemati\'llS including the proposed action", the CEQ stated 
This section is the heart of the environmental impact statement (BIS). ..... In 
this section agencies shall: 

CCNS Draft LANL SWillS Co111111ent!!, page 5 
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(f) lndude appropriate mitigatlo11 measures not already included In the 
proposed action or alternatives. §1502.14. (fmphuis added.) 

Mitigatio11 is defined as 
(a) avoiding the Impact altogether by not taking a certain action or parts of an 
action. 
(b) Minimizing !mpact6 by limiting the degree or magnitude of the action 
and its implementation. 
(c) Rectifying the impact b,y reppirlng n:bab!l!totlng gr reatpdng the affected 
environment 
(d) Bedvdnl or gUminadnc the impact oyer time by preservation and 
maintenance operations durinc the Ufe of the action. 
(e) Compensating for the Impact by replacing or providing substitute 
resources or environments. § 1508.20. (Bmphalt• added.) 

Under "Draft, final, and supplemental statements" the CEQ stated 
(c) Agencies: 

1. Shall prepare supplements to either draft or final environmental impact 
statements if: 

(i) The agency makes substantial changes In the proposed action that are 
relevant to environment concerns; or 

(ii) Ibm; are stp»ficADt new dJWll\ltancc:; pr jnformation rcleyont to 
enyjronment mnccm!5 and beatjnl gn the pruposed action or its impacts. 

2. May also prepare mp.plemrnts wben the ajpmcy detmnines that the 
purposes pf the Act will be furtbergd by doing SQ. 

4. Shall prepare, circulate, and file a supplement to a statement in the same 
fashion (exclwoive of ~~eoping) as a draft and final statement unle6s alternative 
procedures are approved by the Council. § 1502.9. (Emphasis added.) 

DOl! Nlii'A Implementing Regulations 

Each Federal agency,lnc!uding DOE, was required to promulgate its own NEPA 
Implementing regulations. DOE was also required to adopt and incorporate the CEQ 
regulations. The Department stated thnt "lj!t jn OOE's poUcy to fpllqw the letter and 
spirit pf NEPA land) comply fully with the CEQ regulations." 10 CFR Ch. X 
§ 1021.101. DOE also defined a Site-Wide NEPA document as "a broad-scope EIS or EA 
!environment a55es.qment) that ill programmatic in nature and ldentifle! and assesses 
the individual and tumu!atjve impacts of ongoing ond reasonably foreoeeab!e future 
ad!ons ot a Q0E site." § 1021.105. DOE subsequently answered the question of "What is 
the purpose of a site-wide EIS?" as follows. 

A site-wide F.JS Identifies and assesses Individual and c:umulatiye impacts of 
ongoing and reaso!lably foreseeable future actions at a DOE site. lt has the 
potential of serving a number of purposes, iru:lwiing the eyalualion of the 
cplled!ve potential wvlwnmental effects and the mlti~Jatjpn pf 
enviroDIIWOtal problems ODd jmpmyement and MQidjnation of Olfllcy 
plam funrtjons. pm1ram and mource utiJigatjon. A site .. wide EIS also 
provide!! gn oyerall NEPA baseline for a site and Is particularly useful for 
tiering on as a reference when preparing project-specific NEPA documents for 
new proposals. Fr<IJucntly lt.W Qu .. u.,,."" tht o.,.,tmtnt !Jf Elllrgy's coon; 

~:CNS Llr•fllANL SWEIS Conuxlt'nlo, p•gt 6 

No comments identified. 
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Natwrull £~vtr011,.,.1al Polley At! INEPII) Rtgul•tw•s. GS DOl! Olflce ol NEPA Oven;lght, 
May 1992 (Amended Septembe< 1994). (Bmphuls added.) 

The N'EPA Inadequacy of the Draft LANL SWEIS 

DOE proposes to continue operations at the Los Alamos National Laboratory 
(LANL). Under the Draft Site-Wide E.nllironmmtal Impart StattiHI!nl for Continued 
Operations nf LANL (DOE, April 1998 (hereafter Draft SWEIS)), the Department 
identified and "conaidered" four altemativea for continued operations. These are the: 

(1) No Action Alltrnati!N!. Under thla altemath·e, LANL operations would 
continue at their currently planned levels; 

(2) E.xpanded Operations Alternative IPrefcrrtd Alternative). Under this 
alternative, LANL's level of operations would allow full implementation of earlier 
DOE declsillns and current programs. This alternative represent• the highest 
foreseeable levels of future activities that could be supported by the LANL 
infrutructure. [Thi$ alternative would include the establishment of stockpile 
plutonlwn pit production, the expansion of the Area G radioacli\'e waste dump, the 
tripling of high explosive lellting, etc.); 

3) Reductd Optratfons Alttrnativt. Under this alternative, LANL's operations 
would be reduced to the minimum levels that would maintain {for the near term) the 
capabilities necessary to support the mission clements currently assigned to LANL; and 

4) Grttrttr Operations. Under thla alternative, LANL's support for 
nonproliferation. materials recovery stabilization, and basic science would be 
maximized ...... LANL's current support to DOE defense and nuclear weapons programs 
would be minimized. 

DOE has declared expanded operations to be its prek>rred alternative. Obviously. 
that alternative inherently includes current operations (the so-called No Action 
Alternative). Concerned Citizc!ns for Nuclear Safety (CCNS) believes the Draft SWEIS 
analysis to be grossly Inadequate because NEPA and CEQ and DOE implementing 
regulations were not sufficiently followed. Specifically, the scope of the Draft SWEIS 
does ll2l adequately 
• • Promote efforts to prevent or eliminate damage to the environment or bi09phere 
(NEI'A §2); 
- • Include a detailed statement on the relationship between local short-term uses of 
man's environment and the maintenance and enhancement of long-term 
productivity, and identify irreversible and irretrievable commitments of resources 
(NEPA § 102); 
- - Contain "action-forcing" provisions to make sure that the federal agencies act 
according to the letter and spirit of the Act, concentrate on ail significant issues, and 
propo~~e ac:tion~ that prtltect, restore, and enhance the environment (40 CFR § 1500.01.); 
read together as a whole "the provisions of the Act and of these regulations in order to 
comply with the spirit and the letter of the law" (§ 1500.3.); 
·- Ensure that the proposal (to continue lANL operations) is properly defined to 
include proposals or parts of proposals (re: all continuing LANL subprograms) which 
are related to each other closely enough to be, in dfed, a single course of action (re: 
overall continued operations at the geographically contiguous LANL site) (§ 1502.4.); 
- • Include ail connected, cumulative and similar ac:tions (§ 1508.25); 
• - Consider alternatives that include substantive mitigation measures that rectify the 
impact by repairing or restoring the affected environment or r~duce or eliminate the 

CCNS Draft lANL SW\iiS CoUllllel\IS, P•A" 7 

11-1-3 

Comment 11-1-3 

Location of SWEIS Revision(s): None 

Response: 

DOE believes the scope of the SWEIS to be adequately defined and analyzed. 
There are no significant impacts to the environment of implementing any of 
the alternatives analyzed, including the Preferred Alternative. In volume I, 
chapter 3, section 3.6 summarizes the impacts of implementing each 
alternative and discusses the differences among alternatives. In addition, 
chapter 6 of volume I identifies some mitigation measures that could further 
reduce the impact of past, present, and future operations. Section 5.6 of 
chapter 5 describes the relationship between local short-term uses of man's 
environment and the maintenance and enhancement of long-term 
productivity; it also identifies irreversible and irretrievable commitment of 
resources (i.e., Area G). 

The SWEIS includes the analysis of proposed actions that are related to each 
other; chapter 1, section 1. 6.3 describes the process to approve interim actions 
that were followed during development of the SWEIS_ The CT EIS, and any 
other interim NEP A action not completed before the issuance of the final 
SWEIS, will present cumulative impact analyses tiered from the SWEIS. 

A complete moratorium on major projects is not necessary at LANL during 
the preparation of the SWEIS_ A SWEIS is intended to address the impacts 
of all or part of the activities at a site. However, it is not intended that 
activities would cease while a SWEIS is prepared. DOE anticipated that there 
would be some new activities proposed dunng the preparation of the SWEIS, 
and set up a process whereby all proposed actions that were not categorically 
excluded would be reviewed by an Advisory Council of senior DOE staff. 
This review would determine if the proposal met the criteria for an allowable 
interim action as stated in 40 CFR 1506.1(c). 

For specific discussion of many of these comments, the commentor is referred 
to the responses below. 
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impact over time through preservation and maintenance operations (§§ 1508.25 and 
1508.20). 

Nor, In CCNS' opinion, does the Draft SWEIS follow DOE's own pledge to observe 
both the letter lru1 the spirit of NEPA, Qt OOE implementing regulations that define a 
llite-wide EIS as a document that identifies and assesses Individual and cumulative 
impacts of ongQing and rea110nably foreseeable future actions (CEQ regulation 
§ 1021.105). ltls our belief that the SWElS process needs to fully analyze and consider 
the direct and lndil'l!<.1 effa1s of llll major LANL programs (nuclear weapon~, wa~te 
management &llll environmental restoration programs) on the affected LANL 
~ (CEQ regulation § 1508.8). The Draft SWEJS is deficient tn that it did not take 
a suffidently holistic ecological approach. Unless the Final SWEIS differs radically 
fl'Qm the Draft SWEIS, that document will not &elVe as an adequate NEPA baseline for 
LANL. In our view, the .IU!CC!SSIU')' step to create an adequate final SWEIS U. the issuance 
of a supplemental Draft SWEIS with oppQrtunity lor public comment. 

Our argument is constructed by (but not limited to) the topics that follow. The 
reader Is referred to CCNS's June 1998 Review nf the Draft SW£15 (Attachment A) for 
additional bac'lcsround. CCNS dOI!S want to take the opportunity to commend DOE for 
the Draft SWEIS' description of key LANL fadllties under the No Action Alternative. 

Some General Conunenl8 

Under "Irreversible and Irretrievable Commitments of Resources" (Volume 1, 
5.63.), the Draft SWEIS gives a very general descriptiun of use of water, gas electricity, 
recycling and future land use. The reader is referred to "Infrastructure Impacts" under 
the lour alternatives, which deal only generally with utility \l!lab'l!. NEP A requires that 
all agencies of the Federal government shaii .... (C) include in every recommendation or 
report .... a detailed statement by the responsible official on-- (v) any irreversible and 
irretrievable commihnent of resources which would involved in the proposed action 
mould it be implemented." NEJ>A § 102. The Draft SWEIS doe~~ not rise t<> being such a 
detailed lltaternent. CCNS believes that "resources" obviously includes financial costs 
and that estimated costs for all SWEIS proposals should be disclosed in a supplemental 
DraftSWEIS. 

Future total transportAtion data is not sufficiently depicted. Relevant information 
should Include some estimated 7,500 WIPP shipments frQm LANL and additional 
shipments related to subprograms not considered in the Draft SWEIS (for example, 
demQnstratioo mlxed-Qxlde fuel fabrication for commercial reactors and the processing 
of plutonium residues from Rocky Flat~). Nor are lncomlng/QUtgQtng amounts of 
nuclear materials readily displayed (all of which obviously require transportation), 
forcing the determined reader to perform difficult and uncertain calculatiQns to arrive 
at the upper bounds of Incoming/outgoing nuclear materials under the four 
alternatives. The amounts of nuclear materials possibly imported to the lab under the 
expanded operations alternative is staggering, and a supplemental Draft SWEIS should 
dearly display that information. (Please see Or. Carlson's comments in Appendix B.) 
The Draft SWEJS fails to adequately estlmate all total future shipments of radioactive 
materials and related potential accidents as part of analyzing the possible cumulative 
lmpact9 of continued and expanded operatiQJv; at LANL 

CCNS DraltLANL SWliiSComments, page 8 

11-1-3 
cont. 

111-2-28 

11-3-20 

Comment 11-2-28 

Location of SWEIS Revision(s): None 

Response: 

In volume I, chapter 5, section 5.6.3, the SWEIS indicates that TA-54/Area G 
is an irreversible and irretrievable resource under each of the alternatives 
analyzed. As discussed in the response to comment 10-3-28 (above), financial 
costs are available to the decision maker, but are not typically included in 
EISs. DOE does not believe a supplemental draft SWEIS is required. For 
additional information, see Major Issue 2.2, NEPA Process, in chapter 2 of 
this volume. 

Comment 11-3-20 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 10-8-20, above. DOE believes the analyses in 
the SWEIS are adequate and that a supplemental draft SWEIS is not required. 

g 
::!! 
::!! 
~ .... 
~ 
~ 
::!! 
~ ;:s 
!:;' 

~ 
~ 
~ 

{l 

~ 
~ 

"' 



w 
I 
~ CONCERNED CITIZENS FOR NUCLEAR SAFETY, JULY 1998 
00 

DocUMENT 11 
PAGE 10 OF 80 

On safety, the Draft SWE\S gives a general description of shared responsibility 
between DOE and the University of Calliomia (UC) and in~ractions with the Defense 
Nuclear facilities Safety Board (DNSFB) (Volume 1, 2.13.). The reality is litat a string uf 
serious safety accidents have occurred over the recent years at the lab, examples being 
an electrocution which left a worker comatose (LANL recently agreed to pay his family 
$13 million) and an explosion at the Chemical and Metallurgical Research Building. 
The Draft SWBIS state!& that LANL operates within a standatd,.based Integrated Safety 
Management System that is contractually binding on UC. Becauae safety at the lab is 
sw:h a serious issue with potentially significant environmental effects, the SWEIS 
process needs to ~ummarize the lnt~ated Safety Management PlaN for the key LANl 
facilitieo in the Draft SWSIS. 

In oral presentations by DOE perSOMel, It has been stated that there may be 
potentially significant Impacts from wunet electrical demand. This would be especially 
true under the expanded operations alternative, which will boost lab electrical 
consumption. Under some seasonal variations it is possible that electrical brownouts 
or bladtoul could occur. CCNS Is concerned over potential environmental impacts 
should contalntnent and mooitoring equipment. forced air vent,, etc., fail to operate 
for extended periods of time. The SWEIS process should consider and analyze such 
possible effects, along with mitigation measures. 

11-4-22 

111-5-18 

111-6-22 

The SWBIS Index should be much more comprehensive in order to facilitate J 11-7-3 
reading and serious analysis. In the case of some tables (especially regarding import and 11 ~ 8 3 export of nuclear materials) greater consistency in units of mass or weight would be - . -
usr.ful. 

LANL's Plutonium Complex 
General Comment 

OOll formally announce the decision in the Stockpile Stewardship and Management 
Programmatic EIS Record of Decision to relocate plutonium pit production from the 
notorious Rodty Flats Plant to LANL's TA·SS, specifically at Building PF (Plutonium 
Padllty)-4. The -taled Immediate rca&OI1 for establishing this capability at LANL is to 
replace pits that are withdrawn from the stockpile for destructive analysis, specifically 
the submarine-launched W88 warhead. Contlnuing pit production c:apability will 
allow DOE to extend the life of the US nuclear weapon~ stockpile into the indefinite 
future and to produce new designs, contrary to Article VI of the NonProliferation 
Treaty (which mandates litat the nuclear weapons powers enter Into substantive 
negotiations leading to total nuclear disarmament). We note that CEQ NEf' A 
Implementing Regulations identify major Federal actions 1111 "lend[ing] to fall within 
one of the following categories: (1) ... treaties and international conventions or 
agreements." 40 CFR § 1508.1& Whereas DOE cites the yet-to-be ratified 
Comprehensive Test Ban Treaty (and resulting loso of testing) as creating the primary 
need for the Stockpile Stewardship and Management Program (which in tum leads to 
the reeslabllslunent of pit production at LANL), we believe that the nlresdy ratified 
NPTs mandate to disarm is the controlling treaty. Hence, it can be argued that the 
Stockpile Stewardship and Management PTogram Is Illegal under both international 
law and (by incorporation) national law, and that pit production should not be 
resumed. Nor do we believe that pit production resumption is technically necewary, as 
DOE supporting documents for the Stockpile Stewardship and Management PElS 

CCNS Draft LANL SWEIS Cununents, page 9 

11-9-1 

Comment 11-4-22 

Location of SWEIS Revision(s): None 

Response: 

The Integrated Safety Management System is a "way of doing business" at 
LANL. Integration means that safety is an integral part of the work planning, 
operations, and performance. There is one overall Integrated Safety 
Management Plan for LANL that outlines the processes, requirements, etc., of 
the entire program and requires that each facility develop Facility Safety 
Plans. The Facility Safety Plans will systematically evaluate and document 
the work in a facility, its hazards, and the facility-specific controls from the 
standpoint of the facility-wide operating limits. The plans may be a single 
document with appropriate references or a compilation of other applicable 
documents such as facility/tenant agreements, facility procedures and 
manuals, safety analyses reports, facility permits, emergency plans, quality 
management plans, tenant operating envelopes, and/or conduct-of-operations 
plans. The level of detail of the work description, the rigor ofhazard analyses, 
and the nature of the required facility processes and controls in a Facility 
Safety Plan will be commensurate with the magnitude of the hazards 
associated with the facility. As an example, for nuclear or high hazard 
nonnuclear facilities, a Facility Safety Plan will include Safety Analysis 
Reports (SARs) and other analyses that may contain classified and/or 
unclassified controlled nuclear information (UCNI) material. Facility Safety 
Plans are under preparation for all LANL facilities, and are scheduled for 
completion in early 1999. Additional information on the Integrated Safety 
Management System is available through the Internet at 
http://www.lanl.gov/safety. 

Comment 11-5-18 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 5-10-18 and comment 2-1-9, above. Also, see 
response to Major Issue 2.12, Electric Power, in chapter 2 of this volume. 

Comment 11-6-22 

Location of SWEIS Revision(s): None 

Response: 

An extended interruption of electrical service will not necessarily cause a 
containment failure or the loss of monitoring equipment, primarily due to 
mitigative measures and controls that are in place, such as back-up diesel 
generators, uninterrupted power supplies, and administrative procedures. 
Many of these mitigative features were implemented to prevent the 
undesirable effects when electrical service is interrupted. 
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Although the interruption of electrical service is not presented in the SWEIS 
as a detailed accident analysis, it was considered as an initiating event under 
the heading of Hardware Failure, in Table G.3.1-l (volume Ill, appendix G). 
This type of failure is neither as frequent nor as high consequence as other 
initiating events. Initiating events that damage containers and processes with 
hazardous materials and create a pathway to the environment are more severe 
accidents and were, therefore, analyzed in extensive detail. The loss of 
electrical power would not create such a situation. 

It is worth noting that DOE considered the loss of containment in the 
consequences of facility accidents. For instance, in most of the accidents, 
containment was considered breached, and the leak path factor was set to one. 
A leak path factor of one assumes that all the source material is available for 
transport to off-site receptors. However, in real terms, for containment to be 
breached, several things would have to fail simultaneously. As an example, 
the high efficiency particulate air (HEP A) filters on the gloveboxes would 
have to fail along with the building HEP A filters. The details of the accident 
analyses are presented in appendix G. 

Comment 11-7-3 

Location of SWEIS Revision(s): volume I, chapter 12, Index. 

Response: 

Comment noted. The Index was expanded. 

Comment 11-8-3 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS uses English units followed by metric units throughout most of 
the document. In some cases, especially in the discussion of permits where 
the regulatory agency uses English units followed by metric units, these were 
the only units provided andand conversions were not made. In the preparation 
of the final SWEIS, the tables were reviewed to ensure that this policy was 
consistently followed. 

Comment 11-9-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-1-1, and 10-2-1, above. For additional 
information, see Major Issue 2.1, Anti-Weapons Sentiment/Mission, in 
chapter 2 of this volume. 
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Illustrate (please see The Need for tht Stockpile Stewardship and Managemeut 
Program?, attached to CCNS Review of the Draft LANL SWEIS). 

LANL's Plutonium Complex 
Specific Commenta 

In order to accommodate the need for more floor space for pit production at PF-4, the 
Draft SWI!IS proposes as a possible alternative the construction of a "Brownfield 
Plutonium Alternative", so-called because it would be constructt.'<l on previow.ly 
disturbed earth. If implemented, this Brown&ld Plutonium Facility would essentially 
be a 15,300 square foot advanced plutonium laboratory, highly reminiscent of a project 
that LANL had proposed in the late 1980's called the Special Nuclear Materials 
Research and Development (SNMR&D) Laborato.ry. In LANL's own words, 
completion of that lab would have provided the keystone to the creation of a "special 
nuclear material" park at TA-55 based on a triad of facilities-- the new advanced 
plutonium lab, the existing PF-4 facility, and a rebuilt Nuclear Materials Storage Facility 
(discussed below). CCNS and others had insisted on the preparation of an EIS for the 
SNMR&D lab; thL~ stalled the project long enough for Congras to review its need 
given the end of the Cold War, and to decllne funding. The lab then proposed three 
different upgrade phases for the CMR Building as a substitute. Now, as a result of 
further ongoing problems at the CMR Building, DOE and the lab are o.pparently 
refloating the proposal for an advanced plutonium lab at TA-SS. CCNS believes that 
the level of discussion in the Draft SWEJS for the "Brownfield Plutonium Alternative" 
Is insuffident basis for proceeding with that proposal. At a minimum, that decision 
would need to be based on a project-11pedfic environmental impact statement. E\'en 
better would be to have that proposlll more adequately discussed in a supplemental 
Draft SWEIS in order to fulfill the NEP A obligation to consider and analyze connected 
actions. 

LANL's plutonium complex Is developing a pit disassembly technology, processing 
up to :WO pits per year. This would include 240 pits over 4 years in a demonstration 
project called AIRES to reduce pits to plutonium oxides for commercial reactor fuel rod 
fabrication. This demonatration program to produce "mixed oxide" (or MOX) fuel for 
commercial reactors can potentially become a major program at LANL. Other facilities 
at LANL such as the CMR Building are already pursuing research into MOX fuel 
fabrication. The Draft SWillS falls to analyze the impacts of this program as part of 
connected actions in current and reasonably foreseeable operations. 

11-10-3 

11-11-6 

According to a 1998 federal General Accounting Office report, LANL has the third 
highest inventory of plutonium residues of any DOE site. These fl'Bidues are 
dangerous if not stabilized, and the program to do so is behind schedule by up to three 
years. LANL officials have cited competing priorities for funding, staff and equipment 
u impediments. As PF-4 is the only possible facility capable of pro•:eSillng plutonium 
residues, it is probable that the new and emphaslr.ed priority of expanded pit 111-12-9 
production could further delay stabilization of LANL's plutonium residues. In 
addition, up to 62 shipments of Rocky Flats' residues are tentatively scheduled for 
processing at the lab. Concerning plutonium stabilization, the !)raft SWEIS says little 
more than that "LANL would recover, process, and store its existing invcntory in 8 
years." Although the Rocky Flats residues are mentioned, processing of those residues 
are not analyzed In the Draft SWEIS. The SWEIS process neecis to fully address the 

CCNS Draft LANL SWEJS Comm..,ts, p~ 10 

Comment 11-10-3 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the level of discussion for the "Brownfield Plutonium 
Alternative" is adequate in the SWEIS. The Brownfield Alternative is part of 
a project-specific analysis for implementing the enhanced pit production 
mission at LANL. This alternative is examined along with two others. The 
logical site selected for the location of a new facility under this alternative is 
within the TA-55 plutonium complex. There are no additional implications 
for other facilities associated with the choice of this location, other than those 
already discussed in this project-specific analysis, which is an integral part of 
the SWEIS. If this alternative were chosen and the situation changed over the 
current understanding, project and proposed changes would be examined to 
determine if additional NEPA documentation would be required. DOE does 
not believe that preparation of a supplemental draft SWEIS is required. 

Comment 11-11-6 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-14-6, above. 

Comment 11-12-9 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-15-9, above. 
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processing and stabilization at LANL of plutonium residues from both sites, and help 
en.•ure that stabilization of the lab lnvt!l\tory ls completed without delay. Lack of such 
analysis would again demonstrate the SWEIS' failure to add~ coMected actions. 

The Nuclear Materials Storage Facility. 

The Nuclear Materials Storage Facility (NMSF) at TA-55 was originally built in the 
mid-1980's for around $25 million; the lab never took occupancy of the facility because 
of egregious design and construction deficiencies. With its original design capacity of 
6.6 metric tonnes, thC! NMSF will be rebuilt for expanded storage at a cost of $56.7 
million. Because stored pits radiate heat, cooling systems are necessary for storage. The 

1
11-12-9 
cont. 

NMSFs current design utilizes a paS!IiVe cooling system. Installation of an active 111 13 21 cooling system, which the SWEIS states may be considered "as appropriate", would - -
enable the NMSF to hold up to 35 metric tonnes of SNM. This would effectively 
constitute dramatic expansion of the NMSFs design capacity. In the 1995 Notice of 
Intent for the LANL SWEIS, DOE clearly stated that proposed capacity ch;mges would be 
addres.o;ed in the SWEIS, but the Draft fails to do so. A supplemental Draft SWEIS 
should consider and analyze that alternative, as the NOI said the SWEJS would do. 

The SWEIS is treating the rebuild of the NMSF as a "dlme deal." DOE has claimed 111-14-3 
that the NMSF rebuild can be categorically excluded from further NEP A review on the 
basis of its 1986 en•~ronmental a.osessment, which was arguably inadequate at that time. 
In a larger context, DOE has so far failed to make a programmatic determination for the 111-15-1 
storage location(s) for "strategic" plutonium pits. The rebuild of the NMSF, especially 
with a design capacity upgrade, could represent a de facio decision reached without 
public review. Furthermore, since the NMSF rebuild is (in combination with the I 11-16-3 
Brownfileld Alternative) an integral part of LANL's creation of a "special nuclear 
materials park", the NMSF rebuild should be considered on a site-wide basis, in part 
neces.•ltating a supplemental Draft SWEIS. Additional issues concerning the NMSF are 
serious and systemic problems involving the individual canisters in which pits arc 
stored, Increasing evidence of seismic risk&, environmental protection filtration issues I 11-17-21 
(for example, can pll5$lve cooling work with filtration?), and Congressional concern or 
whether the NMSF rebuild has a validated cost and schedule baseline. All of this 
demonstrates the need for extensive site·wide revk>w of the NMSF rebuild. 

The Chemical and Metallurgical Rese.uch BuilcUng 

The Chemical and Metallurgical Research Building (CMR) lluilding at TA-3 (the 
most populous technical area of the lab) was built in the mid-1950's. It is the lab's· 
largest building at 550,000 square feet. Although lt has many programs, its principal 
mission is to support SNM processing ;md fabrication at PF-4 through sample analysis 
of SNM. The CMR Building had a serious explosion during a classified experiment in 
November 1997. Other safety problC?mS caused a seven month safety stand down, 
which has only recently been fully lifted. 

CCNS regnrd.q the convoluted NBPA history of the CMR Building as a classic case of 
inappropriate NEPA segmentation. ln the near past, Phase I, 2 and 3 Upgrades, Fire 
Resistant Pit Program Upgrades, and the Radioactive Source Recovery Program NEPA 
processes were all coinciding closely In time, all for the same building. That these 
processC!< would proceed separately appears to fly in the face of NEP A regulations on 

CCNS Draft LANL SWEIS Comments, page 11 

11-18-3 

Comment 11-13-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-4-21, above. DOE does not believe a 
supplemental draft SWEIS is required. 

Comment 11-14-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to 10-17-3, above. 

Comment 11-15-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to 10-18-1, above. 

Comment 11-16-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 11-10-3 and also the response to 10-17-3, above. 
DOE does not believe a supplemental draft SWEIS is required. 

Comment 11-17-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-4-21, above. Technical deficiencies, if any, 
will be corrected prior to facility startup. Also, DOE will conduct an 
Operational Readiness Review prior to the storage of any SNM at NMSF. 

~ 
::I 
::I 
~ .... 
~ 
~ 
::I 
(1) 

~ 
!:?' 
R<> 
~ 
(1) 

{i 

~ 



w 
I ...... 

-...l 
N 

Comment 11-18-3 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the appropriate level ofNEPA compliance was conducted 
for the Chemistry and Metallurgy (CMR) Building upgrades actions, which 
were proposed so that the DOE's capability to perform uninterrupted interim 
and ongoing research activities in a safe, secure, and environmentally sound 
manner could be maintained. An EA for the CMR Building Upgrades 
(DOE 1997e) was prepared that supported a FONSI issued in February 1997. 
Because the analysis supported a FONSI, an EIS was not required and the 
issue of it being an "Interim Action" is moot. Under the 1996 amendments to 
the DOE NEPA implementing regulations, Major System Acquisitions no 
longer "normally require an EIS"; by way of other DOE order changes the 
term "Major System Acquisitions" is no longer employed. 

The Radioactive Source Recovery Program is a project that is separate in 
nature, time frame, and purpose from the CMR Building Upgrades; their point 
of commonality is that they will be conducted within the same building. An 
EA (DOE 1995c) was prepared that supported the issuance of a FONSI by the 
DOE for the proposed source recovery program action. Commonality of 
location in itself does not trigger the need to combine analyses of actions with 
independent drivers into a single NEP A document, nor does it necessitate the 
preparation of an EIS. 

The contemplated actions for the Fire Resistant Pit Program were not pursued 
to the point of proposal and implementation for various reasons, as discussed 
in the SWEIS Notice of Intent (NOI). 

See also Major Issue 2.2, NEPA Process, in chapter 2 of this volume. 
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the appropriate determination of scope for environmental impact statements. With j11-18-3 
respect to the long-advertised three upgrade phases, clear demarcation between the 
phases has been historically lacking. All phases have been combined into a single cont. 
Congressional line Item at times. In critiquing the proposed the Fire Resistant Pit 
Program Upgrades, the DNFSB noted that "[o]ther than budgetary responsibility, LAN!. 
management responsibility for these upgrades is diffuse." The DNFSB, while 
commenting on the Fire Reslstant Pit program at the CMR Building, noted: "Technical 
inconsistencies exist between what Is actually betng done In the CMR building upgrade 
design and what is defiCI:ibed In program documents, and also between key program 
documents theJnS<.>Jves. • DNFSB Memo, November 1994. This statmnent may apply to 
all of the proposed upgrade.; 111 well. For years, the definitions and boundaries of the 
phases have shifted, and it has been Impossible for the public to distinguish between 
ES&H concerns and predetermined programmatic decisions because of the lack of access 
to fundamental documents. The first upgrade phase for the CMR Building has 
experienced serious enough COB! overruns to warrant Congre.~sional scrutiny. 

The overarching issue essentially has to do with the configuration of LANl's 
plutonium infrastructure, perhaps the central component of the SWEIS as DOE as 
scoped it. As disc~ In the "Brownfield Alternative" above, the CMR upgrades are a 
substitute for an advan.:ed plutonium laboratory proposed in the late 1980's. The 
SWEIS process essentiaUy needs to come clean with which way it is going to go- - the 
Brownfield Alternative, the relocation of some Pf-4 operations to the CMR Building, 
or a combination thereof • - before the claim can be made that the LANL SWEIS process 
has made a credible analysis of future operations and allowed for public review. A 
supplemental Draft SWEIS, at a mini.utum, should help narrow the issue and provide 
a more solid basis for decision-making and public comment 

As details, under the SWEIS's expanded operations, the currently unused CMR 

11-19-3 

Building Wings 2 and 4 are being considered for direct support of LANL's plutonium 111-20-19 
pit production mission. It Is not clear that these two wings contain suffi.;ient filtration 
to protect the public and the environment from the effects of possible new missions 
located in those wings. The Clean Air Act Federal Facilities Compliance Agreement 
that DOE negotiated with EPA granted the CMR Building a "special case" in which 
volumetric stack flow testing {instead of engineering standards) was used to select 
monitoring probe locations. Those tests have not been verified by any entity other than 
LANL. which could have potential impact on public dose calculations. Monitoring for 
noble gases has been Installed in the Wing 9 stack, without official explanation for the 
need. In December 1996 DOE identified the CMR Building as one of the len most safety 
vulnerable HEU facilities in the nuclear weapons complex, yet the Draft SWPJS stales I 
that the lab'~ HEU inventory (3.2 metric tonncs) wUl be stored there for the next 8 years. 11-21-22 
The SWEIS proce!ls needs to analyze all of these issues. 

CaMed Sub-mbly and Case Ma.nufacturJns Processes 

Under the preferred alternative, the Draft SWEIS makes some reference to uranium 
processing and analysis of up to 10 secondary components per year at the CMR Building 
and fabrication of up to 50 uranium -ondary components at the Sigma Complex. A 
LANL Master Plan on the subject is more explicit. 

Canned Subassembly (CSA) [nuclear weapons secondary components] and 
case (the outer sheDs of nuclear weapons, the composition of which can be 

CCNS Draft LANL SWEIS C<omments, P"8• 12 

Comment 11-19-3 

Location of SWEIS Revision(s): None 

Response: 

The Brownfield Alternative is one of three alternatives analyzed in the 
project-specific siting and construction (PSSC) section of the SWEIS. The 
PSSC also evaluates the impacts of an addition to PF-4 and the impacts of 
moving some of the plutonium operations to the CMR Building. DOE 
believes that the analysis of these alternatives in the SWEIS provides a solid 
basis for decision making and public comment. Also, see the response to 
comment 11-10-3, above. 

Comment 11-20-19 

Location of SWEIS Revision(s): None 

Response: 

Under the Expanded Operations Alternative, certain operations within TA-55 
could be relocated to the CMR Building. In addition to reviews that would be 
performed to ensure compliance with environmental regulations, such as 
40 CFR 61, Subpart H, the CMR Building would identify and resolve 
environment, safety, and health issues prior to commencement of an operation 
through existing safety processes. For actinide operations, this review would 
include ensuring adequate ventilation, filtration, and stack monitoring. For 
the tritium operation that could be relocated, this review would include 
ensuring that an adequate recovery system and stack monitoring would be in 
place. Therefore, any relocation or modification of operations at the CMR 
Building will be reviewed to ensure that environment, safety, and health 
impacts are addressed. 

The volumetric stack flow testing standards (instead of engineering standards) 
that were used to select monitoring probe location and probe type were 
verified by an entity other than LANL. The current stack monitoring systems 
at the CMR Building have been reviewed and approved by EPA Region 6 in 
the Federal Facilities Compliance Agreement between DOE and EPA. 

A monitor for noble gases was installed in the CMR Building Wing 9 stack in 
preparation for the Medical Isotope Production Project. The monitor is not 
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yet in operation. In volume I, chapter 3, Table 3.6.1-6, footnote c indicates 
that "Mixed fission products are only applicable for the Expanded Operations 
Alternative for medical isotope production." 

Comment 11-21-22 

Location of SWEIS Revision(s): volume I, section 2.2.2.3 and volume III, 
appendix G, section G.5.6.15. 

Response: 

The SWEIS does acknowledge and describe the safety issues identified at the 
CMR Building, as well as the actions being undertaken to address them. DOE 
has also recently completed a Basis for Interim Operations (BIO) for the CMR 
Building, which effectively updates and upgrades DOE's understanding of the 
risks associated with operating the CMR Building. Associated with DOE's 
approval of the BIO are Limiting Condition for Operation and Technical 
Safety Requirements that are intended to reduce the overall risk of operating 
the CMR Building. Full implementation of these actions will also further 
improve the safety posture of the CMR Building. The uranium operations 
noted by the commentor have been and will continue to be performed at the 
CMR Building; future operations of this nature under any of the SWEIS 
alternatives will be conducted, in accordance with the DOE-approved 
authorization basis for that facility. The SWEIS also discusses the risk of 
operating the CMR Building by determining possible accident scenarios that 
could lead to a release of hazardous material. Specifically, the past history of 
accidents was reviewed, including the most recent frre at the CMR Building, 
to determine the frequency of possible events that could lead to a release. A 
fire accident scenario for the CMR Building is included in appendix G, 
section G.5.6.15, as RAD-15. 
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manipulated to either raise of lower the extent of radioactive fallout) 
manufacture will take place at LANL In support of ongoing research and 
testing to support stockpile stewardship and management...... The key 
functions necessitated by the CSA program will require space and piQQ!SS 
line allocations in Sigma, the main shops, CMR, and TA-8. Existing CSA's 
will be received at CMR for disassembly. All of the enriched uranium 
l'eClWery, casting, treatment, and waste treatment will ah;o occur in the 
CMR. It IB anticipated that the existing enriched uranium foundry In 
Wing 9 will be utilized, in addition to the ULYSSES technologt"" being 
acquired via a sepa.rate Wing 9 program. TA-8 facilities will provide 
Inspection and certification of interim and final products. Machlnlng and 
forming opt'!rations for nonnuclear components will take place within the 
Sigma facilities, or at the main shops. IThe Plan then goes thorough 11 
steps from materials receipt to casting to waste management.) It is 
expected that the quantity of waste produced will excet!d the levels 
currently produced in CMR and Sigma. Nuclellt l'ncllitles Master Plan for 
Stnckpilt Stewardship and Monagtmtllt Support, LAN!., July 1996. 

In addition, 
The CSA and case manufacturing mission would also utilize the EU 
foundary [sic]located In (CMR] Wing 9 (which is completed, but not yet 
operating pending DOE start up approval), and the UUSSES line also to be 
located In Wing 9. The EU foundary (sic) apparently will not be given start 
up approval by DOE until there is a clear mission need. Nuclear l'ncilitie5 
MAster PIRn "Notes•, LANL, january 1996. 

The point is that CSA and case production, while perhaps not on the same scale, i~ 
analogous to the new stockpile plutonium pit mission. It involves multiple LANL 
fadlitlct; and is a new production mission for the Jab beyond nlen! R&D. Concern over 
this new mission is fueled by the large numbers illustrated in Dr. Carlson's comments 
(Attachment B) for both incoming and out going shipments of HEU, Oralloy and 
depleted uranium under the expanded activities altemathoe. A supplemental Draft 
SWEIS should put greater emphasis on these activities and help better explain the large 
volumes of uranium being transported to and from LANL and the relationship of 
these activities to similar activities at Y·l2. In addition, DOE should illustrate what 
NEPA documentation exists for the CMR EU foundry and the UUSSES line. 

The Los Alamos Critical EJ!perimenll Facilities 

Like the CMR Building, the Los Alamos Critical Experiments Facilities was identified 
by DOB as one of the top ten llllU safety vulnerability facilities. The lack of filtration for 
the HEU Hillside Vault was described as the reason for this designation. The Draft 
SWEIS states that the SHEBA facility is within the 100-year flood plain. but explains 
that "the assembly is located there only during an experiment." Surely there are other 
possible radioactive/hazardous materials that would be of concern in the event of a 
100-year flood. Is the Hillside Vault out of the flood plain? The SWEIS proc...s needs 
to address these concerns. 

CCNS Drall LAM. &WEIS Com111ents, page 13 

11-22-3 

11-23-22 

Comment 11-22-3 

Location of SWEIS Revision(s): None 

Response: 

LANL does not have a new production mission for uranium canned 
subassemblies, secondaries, and cases. The production mission was assigned 
to the Oak Ridge Y-12 Plant in the SSM PElS ROD. Consistent with its 
current assignments, LANL possesses the capability for complete fabrication 
of these components on a limited basis, as well as for pilot-scale uranium 
processing. LANL also has the capability to manufacture prototypes and one 
of a kind items, and provides for general research and development (R&D) of 
all manufacturing and chemical processing of uranium. Shipments to and 
from LANL evaluated in the SWEIS are consistent with the various levels of 
activity associated with these assignments. 

The enriched uranium foundry operation is a long-standing capability, and 
was included within the analysis ofthe 1979 LANL SWEIS (DOE 1979). The 
ULISSES technology and equipment represents refinement of existing 
capabilities. 

DOE does not believe a supplemental draft SWEIS is required. 

Comment 11-23-22 

Location of SWEIS Revision(s): None 

Response: 

There are seven buildings at TA -18 that are included in the 100 year 
floodplain; guard towers, a well and back flow preventer shed, and several 
small storage buildings that do not contain hazardous or radioactive materials. 
The Hillside Vault at TA-18 is not in the floodplain. 
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High Explosives Teatlng FaoUitles 

Under expanded operations, overall high explosives testing at various T As will 
nearly triple, consuming up to 82,500 Jbs. of explosives and 6,900 lbs. of depleted 
uranium annually, along with "smaller amounts of other materials" (among which is 
certain to be plutonium). As a result of this increased activity, the Draft SWEIS 
postulates that the radioactive dose to the public will incroasc by one miJUrem annually I 11-24-19 
(the Clean Air Act limit is 10 mllllrcm). These high explosives experiments are 
•nonpolnt" sources of radioactive air emissions. Such sources must be monitored 
through the lab's ambient air monitoring program, whose adequacy may be 
questionable because of illsues involving the appropriate density of sampling units, 
siting criteria, periodicity of sampling and analysis, quality assurance, etc. There are I' 11-25-19 
also questions concerning the lab's overall status of compliance with the Clean Air Act 

possibly harmful noise effects of increased high explosives testing on endangered 11-26-25 
(see Air Quality section). In addition, the Draft SWii!S"s analysis is Inadequate on the I 
species such as the peregrine falcon, the Mexican spotted owl and the bald eagle. 

LANL Environmental Restoration Issues 

The Draft SWEIS states "(t)he ER Project Is ongoing and its implementation is 
unaffected by the changes examined in the four alternatives in the SWEIS. The ER 111-27-3 
Project is included In all alternatives." The SWEIS further states "[b)ecause there are no 
individual or specific environmental restoration activities proposed within the scope 
of this SWF.lS (such actions are proposed and undertaken on a. time-scale that Is not 
compatible with the preparation of this SWEL'i), the Impact analyses regarding such 
actions are presented in g\."'leral terms based on the experience of the program to date." 
Volume 1, 3.6.4. 

The statement that the time-scale of ER activities is not compatible with the 
preparation of the LANL SWEIS appears to prioritiu the procedural completion of the 
SWEIS over its contents. furthermore, DOE makefi the claim in Its .1\ccelrrRied 
Cleanup: Patlrs to Closlll't! Plan that LANL will be substantively cleaned up by the year 
2008, a period of time within the planning horizon of thl! SWEIS. CCNS fails to 
understand why ER activities are not fully considered and analyzed. With respect to 
tbe experiences of the program to date, the Draft SWEIS is noticeably deficient in 
describing that program. The experience of the LANL ER program is most effectively 
illustrated by a July 1997 OOE Inspector General's report, which found that out of $386 
million spent on Jab cleanup between PY 1991 • FY 1996, :79% ($305 million) had been 
spent on paper studies and program management Instead of actual cleanup. More 
seriously, the omission of substantive discussion of LANL cleanup programs would 
appear to be violations of: 
• • NEP A § 2 (promote effort to prevent or eliminate damage to the environment); 
- - NEPA § 102 (ensure that presently unquantifiable environment amenities and 
values may be given appropriate con6ideration); 
• - NEPA § 102 (provide a detailed statement on the relationship between local short
term uses of man·~ environment and the maintenance and enhancement of long-term 
productivity; 

CCNS Draft LANL SWlliS Comments, page 14 

Comment 11-24-19 

Location of SWEIS Revision(s): volume I, section 4.4.3.1 and volume III, 
appendix B, Table B.l.1.4-ll 

Response: 

For proposed operations that could cause increased air releases, LANL will 
evaluate the action and provide for appropriate mitigation and/or changes in 
monitoring. The text was modified to clarify the question of monitoring. The 
discussion for the increased activity is presented in volume I, chapter 3, 
sections 3.6.2.4, Air Quality, and 3.6.2.6, Human Health. The discussions and 
methods for radiological emissions monitoring are found in sections 4.4.3, 
Radiological Air Quality, and 4.4.3.1, Radiological Emissions and 
Monitoring. 

In volume III, appendix B, Air Quality, describes the methodology for 
calculation of dose to the public and workers as a result of radiological air 
emissions. The appendix also describes the computer model used (CAP-88 
PC) and the parameters that were input for each of the selected areas (i.e., 
parameters such as radiological air emissions, agricultural data, 
meteorological data, distance to receptors, etc.). In volume Ill, appendix B, a 
footnote was added to Table B.1.1.4-ll, Radiological Air Emissions from 
TA-15 and TA-36 (Firing Sites), to clarify the data in the table. 

Compliance with the CAA is discussed in the response to comment 3-11-19, 
above. 

Comment 11-25-19 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 3-11-19, above. 

Comment 11-26-25 

Location ofEIS Revision(s): None 

Response: 

Specific analysis about noise effects of HE testing on endangered species is 
not included because no data are available. In volume I, chapter 5 of the 
SWEIS (section 5.2.1.3) acknowledges that information regarding individual 
bird species response to sudden loud noises, like explosives testing, is needed 
and that various studies to help supply some ofthat information are underway. 
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Current information is sparse for those species that are so rare in overall 
population sizes as to be deserving offederal protection under the Endangered 
Species Act. Most of the studies that have been conducted in the vicinity of 
LANL have been simple sound attenuation studies perfonned by DOE for 
several recently proposed actions, including the construction and operation of 
the DARHT. These studies were designed to assess the possibility of future 
sound generation impact on specific areas of potential habitat for threatened 
or endangered species. The current state of the science neither supports nor 
refutes the potential for increased high explosives testing to disturb members 
of the federally protected species present at LANL (see section 5.3.1.3). 
However, empirical data from LANL's single breeding pair of Mexican 
spotted owls suggests that noise from explosives testing at LANL is not a 
limiting factor to their well being at the present rate of LANL testing. 
Increasing the number of HE tests over LANL's dispersed testing sites is 
believed to be unlikely to result in too much stress on this pair of birds based 
on sound attenuation studies made for their nesting location, and is similarly 
not expected to render other LANL areas of potential habitat unattractive to 
other members of the species. Under DOE's ongoing commitment to 
compliance with the Endangered Species Act, potential habitat at LANL is 
annually checked for the presence of protected species. As individuals of 
these species are found in the future, DOE will adjust LANL operations to 
ensure compliance with regulatory requirements while continuing 
consultation with FWS. 

Comment 11-27-3 

Location of SWEIS Revision(s): None 

Response: 

DOE believes the environmental restoration analysis presented in the SWEIS 
is appropriate at this time. Impacts from conducting the ER Project were 
included in the SWEIS to the extent that infonnation was available. As 
discussed in volume I, chapter 2, section 2.1.2.5, specific ER projects are not 
addressed in the SWEIS because specific projects are not ripe for decision at 
this time. The Accelerating Cleanup: Paths to Closure (DOE 1998a) presents 
estimates of the cost and schedule for the proposed clean-up activities; 
individual actions are negotiated between DOE and the State ofNew Mexico 
on a case-by-case basis. The ER Project activities are common to all of the 
alternatives, and thus, would not be the basis for making a decision among the 
alternatives. The bounding impacts of the total ER Project, including waste 
generation and the risks associated with the transportation, treatment, storage, 
and disposal of this waste are included in the analyses for each of the four 
alternatives. 

See also the response to comment 10-25-5, above. 
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• • 40 CFR § 1500.01 (that the federal agencies act according to the lelll!l' and spirit of the 
Act, conccntralt! on all significant issues, and propose actions that prolt!ct, restore, and 111-27-3 
enhance the environment); 
. • § 1502.4 (Ensure that the overall proposal is properly defined to Include proposals or Cont. 
parts of proposals which are related to each other closely enough to be a single course of 
action; and 
• • § 1508.25 (lnclu.sion of all connected, cumulative and similar actions); 
- • §§ 1508.25 and 1.508.20 (consideration of alternatives that include mitigation 
measures to rectify the impacts by repairing or restoring the affected environment or 
reduce or eliminate the impact over time). 

The Draft SWEIS does state 
The Environmental Restoration Project serves an important role in 1 11 28 30 
reducing the potential for future impacts to human health and the - -
environment due to legacy contaminants in the environment. It is 
&liSumed that the current mitigation practices used In remediation actinns 
will continued to be used. Volume 1, 6.l.l. 

Given that the Draft SWEIS assumes that lab ER programs are important mitigation 
measures that will continue during the SWEIS planning horizon, the SWEIS process 
needs to fully consider and analyze those contlnutng mitigation measuret~ as connected 
actions in the continuing overall operation of I.ANL. 

As backgmund (see CCNS Review), it should be noted that DO£ agreed in a 1990 
federal court order to prepare an integrated national NEPA study on the 
environmental restoration and waste management of the nuclear weapons complex. 
That study would have helped set cleanup standards and priorities ond future land-use 
policies. Jn 1994, DOE unilaterally decided to drop cleanup from the study. In 1995, 
DOE released a draft waste management study, which was roundly criticized. In 1997, 
after being questioned In court over Its long delay, DOE finally released its final waste 
management study, which substantively differed little from the draft. In that 
document, DOE stated that the Impact of cleanup wastes transferred to the waste 
monas-' infrastructure wu J>OISibly ripe for programmatic onalyais, but that 
analysis couldn't be done because DOE didn't know the extent of needed cleanup or 
even the composition of wastes throughout the complex. That, of course, would be a 
major point of a national study. 

In CCNS' view, the above ls somewhat analogous to the situation with th~ Draft 
SWEIS' failure to analyze lab cleanup. It is simply not enough to say that ER is 111-29-30 
incorporated Into all alternatives. As connected actions that are part of the larger whole 
(continued LANL operations), as cumulative, geographically similar and as mitigation 
actions, lab cleanup must be considered and analyzed in a supplemental Draft SWElS 
subject to public review. As CEQ regulations state(§ 1502.1), the primuy purpose of an 
ElS is to serv" as an action-forcing device to inaure that 1\:ePA goals and policies arc 
infused into ongoing federal programs. 

DOE has publlshed three successive draft national cleanup plans without NEPA I 
review, despite the requirement that all major federal actions undergo environmental 11-30-3 
analysis and public comment. The latest plan (at last final as of June 1998), the 8()-called 
Acceleralillg Clea•mp: Paths to Clos11re, makes the claim that most DOE sites will be 
"cleaned up" by the year 2006 (LANL has slipped to 2008). In the lab's case, what 111-31-3 

CCNS Draft LANL SWEIS Comment<~, poge 15 • 

Comment 11-28-30 

Location of SWEIS Revision(s): Section 3.6.4 

Response: 

The uncertainty of what will be required as mitigating activities within the ER 
Project makes it inappropriate to include detailed ER activities in the SWEIS. 
Temporary mitigation measures that have or will be implemented by the ER 
Project are done so in order to comply with existing environmental regulations 
and requirements. Long-term mitigation, such as the permanent remediation 
of a site, is conducted only after a site has been characterized, the risks 
assessed, and approval of the remediation is received from the regulatory 
authority. The text in section 3.6.4 has been modified accordingly. 

Comment 11-29-30 

Location ofSWEIS Revision(s): None 

Response: 

As stated in the response to comment 10-30-3, above, DOE has estimated the 
total impacts of the ER Project and has incorporated these into the analysis of 
the impacts of each of the SWEIS alternatives. Individual clean-up actions are 
negotiated with the NMED and undergo public review at that time. For further 
information, see Major Issue 2. 8, Environmental Restoration, in chapter 2 of 
this volume. 

Comment 11-30-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-26-3, above. 

Comment 11-31-3 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 
However, any radioactive waste buried at LANL will continue to be 
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cleanup means is that all Nttievably stored TRU wastes will have been shipped to 
WIPP while 85% of all total radioactive wutes are planned to be left in the ground. 
There has been no NI!PA review of the DOE/LANL decision to leave 85% of wastes 
permanently buried. The Paths lo Closure Plan lowers the original $3 billion estimate 
of lab cleanup to $1.1 billion, but then projects $11.31 billion as needed for the waste 
management of current and future wastes through the year 2070. However, recently an 
estimate has been floated for the cleanup of TA·21 alone at a cost of over $450 million. 
The danger here is that this TA-21 cleanup estimate may illustrate how overall cleanup 
costs at the Jab are grossly underestimated; or the TA-21 cleanup, at roughly 40% of total 
lab cleanup costll, could detrad from all other cleanup at LANL; or both. 

The above. and the inefficiencies reported by the OOF. IG's report on l..AN!. cleanup 
programs, is illustrative of how badly needed an integrated site-wide cleanup plan Is 
needed for los Alamos. Another striking example of how badly site-wide cleanup 
plans are needed lies in unQertainties over the amount of buried TRU wastes, as 
outlined In the report Containing the Cold War Mm (Institute for Energy and 
Environmental Research, October 1997, relevant LANL section in Attachment C; entire 
Report and lEER supplement submitted for the record). The lEER Report critldzcd 
three technically faulty DOE argume>ts dating back to 1983 and reaffirmed in the 19117 
Dtfon!lt Wa$1e Management Plan for Buried Transurnnic-Contaminlllcd WliStc (also 
submitted for the record). That plan was incorrectly premised on the three 
assumptions that 1) in terms of radioactivity, there existed more "retrievable" TRU 
waste than buried; 2) land-buried TRU waste would remain relatively immobile; and 3) 
that emerging technologies would be available to help remediate buried TRU wastes. 

fn the DOE response to the lEER Report (submitted for the record), the Department 
acknowledged data quality problems with respect to estimated buried TRU volumes, 
and that initial asaumptions about the mobility of TR\J radionuclidC!S understall!d their 
mobility. The Department stated "[t)o correct this situation and provide confidence that 
decisions are best an the best information possible, the Department will undertake a 
review and update of its information on its inventory of buried TRU waste as well as 
the status of remedial decisions propose or made to dato." DOE also stated thatlinal 
decillions for LANL buried TRU sites would be made by 2008, within the planning 
horizon of the SWEIS. A supplemental Draft SWEIS should begin to grapple with this 
is~mtt now. 

As per CBQ regulation § 1502.8, the Indirect effects. Including the functionality of the 

11-31-3 
cont. 

11-32-28 

11-33-10 

affected LANL croantem. need to be considered and analyzed. Environmental 1 11-34-17 
regulators are beginning to i1111lst more and more that sites like LANL ensure that its 
wastes won't harm ec:osystems and related biological food chains. While this new 
approach towards ecological risk asSil88tnent will no doubt enhance protection of the 
environment, it is also reportedly slowing environmental restoration activities at the 
lab. In 1997, the lab proposed to NMED that 1511 contaminated sites be approved as 
requiring "no further action." This year, the goal is just 2.4, and some of the previously 
approved sites may have to be reanalyzed for ecological risk (as opposed to just human 
health risks). For example, the NMED Hazardous and Radioactive Material, Bureau 
issued a June 1997 Notice of Deficiency for a TA-15 cleanup site proposed for "no 
further action" (NFA). Among otht-r criteria that NMED mandated before the site 
rould be approved for NFA wa., that I.ANL must assess ecological risk (as opposed to 
ju.•t human health risk) prior to recommending NF.As for cleanup sites. Another 
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monitored to ensure the integrity of the disposal areas (e.g., TA-54, Area G) 
or will be remediated as part of the ER Project. At present, there are no plans 
or regulatory requirements to remove all wastes from closed MD As. The data 
used in the SWEIS analysis do not indicate significant environmental impacts. 

Comment 11-32-28 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-28-28, above. 

Comment 11-33-10 

Location of SWEIS Revision(s): None 

Response: 

The decisions on TRU waste will be addressed as sites are characterized and 
remedial actions are proposed. ER project estimates of TRU wastes are based 
on the current knowledge on the extent and magnitude of contamination, and 
are subject to change as additional information becomes available. Future 
decisions on TRU waste will be subject to additional NEP A reviews. DOE 
does not believe a supplemental draft SWEIS is required. 

Comment 11-34-17 

Location of SWEIS Revision(s): None 

Response: 

DOE has analyzed cumulative impacts on the LANL ecosystem from ongoing 
operations and proposed alternatives in volume I, chapter 5, Environmental 
Consequences. DOE has concluded that, in most cases, contaminants and 
their effects do not extend beyond the perimeter of the site. Data were 
collected at sampling sites located at on-site, perimeter, and regional 
locations. Section 5.2.5 describes several programs whose objectives are to 
reduce or eliminate the introduction of pollutants into the environment, as 
well as to isolate or reduce legacy wastes. The continued characterization of 
ER sites, associated identification of potential risks to natural resources, and 
any needed remediation are being accomplished by the ER Project. For 
further information, see Major Issue 2. 8, Environmental Restoration, in 
chapter 2 of this volume . 
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example Is that LANL had proposed Hillside 138 (Immediately south of the Los Alamos I 
Inn) for NFA. NMED personnrl took rainwater grab samples and found levels of 11-34-17 
mercury that while reportedly below human health risk standards did pose clear cont 
ecological risks. On that basis, an NFA for Hillside 138 was denied. · 

In April1998 DOE Albuquerque submitted to NMED a protocol entitled an Approach 
for Conducting Scrcening-Lnwl f:cologicrl Risk Assessmmt s nl USDO£ New Mexico 
NalionRl Labon~tories. In that protocol, OOB AL stated. the two labs 

[C]onduct environment evaluations In support of th<> requirements of 
numerous environment regulations, induding the Resource 
Conservation and Recovery Act (RCRA), the Comprehensive 
Environmental Response, Compensation, and Uability Act (CERCLA), 
•nd the Natigna! Environmcmtal PgHcy Act (NEPA). At the laboratories, 
environmental evaluations Include (but are not limited. to) 
characterization studies of surface and subsurface hydrology. soils, air 
quality, and~- The results of these characterizatkm studies are used 
to support evaluations of potential risks to human health and ecological 
resources that may be the result of legacy wastes present at the two 
laboratories. This report presents the approach that has been developed by 
the two laboratories for conducting screening level ecol~jcal risk 
assessments ...... 
Both human health and ccotgglca! risk asscasmen!s are performed for 
these sites to detennlne whether NFA status or additional evaluation/ 
corrective action is warranted. 
(Empho•l• added.) 

[Note: recent lawsuits suggest that the Clean Water Act a !so requires some sort of 
ecological risk assessment.] 

Under "Site Conceptual Model" the protocol states 
The purpose of a conceptual exposure model is to provide a conceptual 
understanding of the potential for exposure to hazardous and I or 
radiological contaminants at a site based on the source of contamination, 
the release mechanism, the complete expo9ure pathway, and the receptor 
(liP A 1992, 1997). nte Inclusion of a conceptual model in the screening
level ecological assessment Is consistent with the recent NMED guidance 
and also with the EPA guidance regarding conducting several steps 
concurrently. Inclusion of a site conceptual model in the screening 
assessment will sen·e to identify the complete exposure pathways tlult will 
be evaluated In the screenlng·level assessment. 

The conceptual model brings together the known or suspected 
contaminant source terms, ecological receptors, COPECs, appropriate 
contaminant fate and transport processes, and complete exposure 
pathways for the PRS [potential release sites] under evaluation. At each 
laboratory, site-specific conceptual models will be developed for each 
s.-rt>ening·fcvt'l as~l·S~ment. 

The June 1998 Patlrs to Closure Plan states 
Since the New Mexico Environment Department has become the 
administrative authority over the [ER] project, they have questioned many 
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of the assumptions that have gone Into llur baselines. They have raised 
unc:t:!rtalnties about assumption• with using caps as presumptive remedies 
for large dL•pusal areas, risk-based decl•ion-malting, site screening 
processes, methodologies for determining extent of contamination, and 
the use of industrial/institutional control exposure scenarios. 
ll.cetleralitlg Cleam1p: Pnths to Closurt, June 1998, USDOil AL. 

At this point In the SWEIS process, CCNS believes that a supplemental Draft SWEIS 
Is na-essary In order to Incorporate ER activities Into site-wide planning, and that 111-35-12 
extensive ecological risk as.•csament must take place within that analysis. The 
requirement for such assessments is being increasingly enforced. Its inclusion within 
the SWillS pi'OC\'SS would be In keeping with NEP A§§ 2 and 102 and 40 CFR §§ 1500.01, 
1502.4, 1508.25, 1508.25 and 1508.20. 

Waste Management Issues 

G~n~ral Comm~nt 

AB already described, the DOE AL Accelerating Cleanup: Paths t~ Closure Plan 
pJ<Jjec:ts only just over a billion dolla.n1 in costs for environmental restoration at LAN!., 111-36-28 
but $11.3 billion for waste management of curl'ent and future wastes from continuing 
and increased nuclear weapons research, development and production at the Jab. 
CCNS believes this constitutes dt j4cto decision-making and prioritization made 
without NEPA required public review. A supplemental Draft SWF.IS should consider 
and analyz~ thi~ priority-setting. 

Area G "Low·Level" Wute Dump 

Area G is located in TA-54, with its long northeastern boundary contiguous to 
designated San Ddefonso Pueblo Sacred Lands. TA-54 ct>ntains many potential 
archeologlcal sites of traditional cultural importance. Area G is juat one mile west of 
Tshlrege, the largest Ancient Pueblo ruin on the Parajito Plateau. Under the SWEIS's 
expanded operations, DOE's preferred alternative is to expand two new zones to the 
northwest of Are.a G in a stepwise fashion. Without expansion, disposal capacity is 
projected to be filled before the year 2000. Due to the overall increue in programmatic 
weapons activities, construction upgrades to major facilitics and curtailment of off~ite 
shipments of LLW, the Draft SWEIS projects that on-site shipments to Area G will be 
almost double the current 1300 shipments esch year, resulting in the burial of 
approximately 120,000 cubic merers of LLW over 10 years. In a process separate from 
the SWEIS, DOE is also considering whether LANL should become a consolidated 111 37 7 
disposal center for LLW from other DOE sites. Hence, any expansion of Area G could - -
open the floodgatell for huge volumes of nffsite LLW. The SWEIS process should 
disclose what the prospects are for offsite waste disposal at Area G. 

The Draft SWEIS notes that the expansion of Area C could have possible 111-38-15 
environmental justice concerns, yet fails to adequately analyze, or even describe, what 
those concerns might be. That issue should be more thoroughly explored. The Draft I 
SWElS states that there is monitoring for storm water runoff from Area G, but then 11-39-11 
discusses how the lack of stream gaging stations that makes trend identification of 
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Comment 11-35-12 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 
DOE does not believe a supplemental draft SWEIS is required. 

Comment 11-36-28 

Location of SWEIS Revision(s): None 

Response: 

The estimated costs identified for the ER and Waste Management projects in 
the Accelerating Cleanup: Paths to Closure (DOE 1998a) do not constitute de 
facto decision making. The total project cost identified in the Accelerating 
Cleanup: Paths to Closure for the LANL ER Project was developed based on 
the current understanding of the project scope. Also, the public has been 
given the opportunity to provide input into DOE internal budgeting decisions 
by virtue of the public involvement process for the Accelerating Cleanup: 
Paths to Closure. DOE does not believe a supplemental draft SWEIS is 
required. 

Comment 11-37-7 

Location of SWEIS Revision(s): None 

Response: 

Further NEP A review will be done when a decision is made on whether 
LANL will be a regional disposal site for LL W. Such review will be tiered 
from the WM PElS and this SWEIS. See the response to comment 10-24-7, 
above. Also, see Major Issue 2.7, Expansion of TA-54/Area G Disposal 
Facility, in chapter 2 of this volume. 

Comment 11-38-15 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS acknowledges that the WM PElS (DOE 1997c) identified a 
potential environmental justice issue because of the proximity of LL W 

g 
~ 
~ 
~ .... 

r 
~ 
1:j-

R<> 

~ 
~ 

~ 



w 
I -00 

N 

disposal areas at LANL to minority and low-income populations (volume II, 
section 1.3.5). The WM PElS (DOE 1997c) did not explicitly note such an 
issue, only the potential for such issues due to the location of the disposal site. 
The SWEIS examines potential environmental justice issues in detail, and 
concluded that no disproportionately high and adverse impacts to low-income 
or minority populations would be expected from implementing any of the 
alternatives. 

Comment 11-39-11 

Location of SWEIS Revision(s): None 

Response: 

As discussed in the response to comment 5-33-11, above, currently there is no 
trend analysis of the storm water monitoring efforts. LANL is still collecting 
data on the stormwatermonitoring at TA-54, Area G. However, the existing 
data on radionuclides and metals from TA-54 indicate no off-site transport of 
contaminants. 
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stormwater quality difficult. NMED maintains that data collected to date indicate that 111 3g 11 
the lab is not able to adequately control the t~ff-site transport of radionuclides and - -
metals from Area G. It is CCNS' view that Area G expansion should not take place cont. 
until offsite transport of what already exists Is fully controlled. 

Th~ Waste Isolation Pilot Plant 

The Draft SWEIS assumes that currently stored and future TRU wastes will be sent to 
WIPP. The irony here Is that the retrievable WIPP wastes are relatively safe in that they 
are aoove ground and monitored. The danger is that TRU wastes buried at the lab 
before the 1970 requirement for retrievable storage may be left largely unremediatt.-d. 
The Final Waste Management PElS projects that LANL will generate 11,000 cubic 
meters of TRU waste over roughly the next 17 years. Given that I)OE has failed to open 
WIPI' for a decade now, and still faces obotacles in doing 110, a serious deficiency of th~ 111-40-1 O 
Draft SW.EJS Is its faUure to offer alternatives to WIPP disposal. If WIPP should fail to 
open, the SW'ETS offers no solution for the dlsposal of projected future transuranic 
wastes that will result from continued operations and stockpile pit production. 

1n addition, deficiencies regarding WlPP waste characterization should be discussed. 
For exllll\plc, the WIPP Land Withdrawal Act authorizes the disposal of defense wastes 
only. According to media reports, LANl. has irretrievably co-mingled non-defense I 11-41-10 
TRU wastes with defense wa.1tes. The SWETS process should address how this will be 
resolved. Another issue is that WIPP may not be allowed to accept all of the Pu· 
contaminated hazardous wastes produced by PF-4. Some of these wastes may produce 
levels of hazardous substances beyond levels which the Resource Conservation and 
Recovery Act and the New Mexico WIPP hazardous waste permit (prosently draft) will 
allow for dillposal. 

The Radioactive Liquid Waste Treatment Facility 

The Radioactive Uquid Waste Treatment Faclllty (RLWTF), to which radioactive 
liquid effluent is piped directly from TA-55 and the CMR Building, is a 35-year old 
facility using 40-year old water treatment technology. A 1994 LANL budget request I 11-42-11 
admitted that the RLWTF could possibly be violating the Cll'.an Water Act, which ''may 
cause higher than acceptable exposures to the public and wildlife." 1n spite of the 
RLWTF's known deficiencies, as part of justifying the decision to relocate plutonium 
pit production from Rocky Flats to LANL, the Stockpile Stewardship and Management 
PElS made the claim that all lab waste management facilities were adequate. In the 1995 
Notice of Intent for the LANL SWEIS, OOE had proposed to entirely replace the 
RLWTF md to analyze that proposal in the SWETS. The Dt.'Partrl\ent has since 
abandoned the replacement idea. 

Under facility descriptions In the Draft SWEJS, it is stated that "combined liquid 
wastes are then processed through ultrafiltration and reven;e osmosis 
operations ........ and, if in compliance with regulatory standards, dL~charged into 
Mortandad Canyon." That statement Is false In that ultrafiltration and reverse osmosis 
equipment have not yet been installed. Furthermore, when installed they will not 
reduce the nitrates in the effluent to below State Water Quality Standards. Present and 
historic discharges since 1963 have not met regulatory standards. OOE Derived 
Concentration Guidelines for radlonuclldes are commonly exceeded. In light of the 
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Comment 11-40-10 

Location of SWEIS Revision(s): None 

Response: 

On January 16, 1998, DOE issued a ROD based on the WIPP SEIS-11 (DOE 
1997d) that DOE would dispose of up to 175,600 cubic meters (6.2 million 
cubic feet) of defense TRU waste (except PCB commingled TRU waste) at 
WIPP. Alternatives to disposal at WIPP were considered in the three NEPA 
reviews for that facility and are outside the scope of this SWEIS. In addition, 
DOE, as part of its operations, is committed to the implementation and 
incorporation of pollution prevention measures and waste minimization 
activities to the extent possible. 

Comment 11-41-10 

Location of SWEIS Revision(s): None 

Response: 

The waste characterization program for WIPP was not addressed because it is 
outside the scope of the SWEIS. The TRU waste characterization program is 
administered by DOE's National TRU Waste Program, at the Carlsbad Area 
Office (CAO). LANL's TRU waste characterization activities are required to 
meet the specifications of the CAO Transuranic Waste Characterization 
Quality Assurance Program Plan; LANL is not authorized to change or 
deviate from those requirements. LANL's TRU waste 
characterization/certification program has been audited by CAO and LANL 
and was granted certification authority on September 12, 1997, with the 
concurrence of the EPA. In addition, WIPP's TRU waste characterization 
program has been independently reviewed and certified by EPA. EPA 
certified that WIPP complies with applicable EPA requirements for TRU 
waste disposal in the Federal Register (63 FR 27354), on May 18, 1998. 

Some of LANL's nondefense and defense TRU waste generated in the past 
has been commingled for storage. In some cases the defense portion cannot be 
separated for disposal. This waste can be disposed of at WIPP because 
LANL's storage activities historically have been performed to carry out 
defense nuclear waste management. Therefore, these waste streams are 
defined as defense nuclear waste in accordance with the nuclear Waste Policy 
Act. Where feasible, LANL is complying with provisions to avoid 
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abandomnent of a replacement facility (which the Notice of Intent said would be 
addressed In the SWE!S), a supplemental Draft SWEIS needs to lay out a concrete 
schedule for RLWTF retrofits and exactly how the RLWTF will begin to meet 
regulatory standards. In particular, the supplement needs to address the vexing 
problem of tritium reduction In wastewater. The Draft SWEIS misrepresentation of the 
true &tate of affairs at the RLWTF is indicative uf its failure to adequately aa.o;ess the 
impact of current LANL facilities and operations. 

LANL personnel have stated that "(t)he radioactive liquid waste treatment facility, 111-42-11 
TA·SO, Js currently not capable of supporting additional waste, due primarily to its 
inability to treat mixed wastes." Nucltar Fncililit~ Master Plan for Stockpilt cont. 
Stnpard•hip and Management Support, LANL, July 19%. 

According to NMED personnel, LANL has for yean; pledged to drill monitoring wells 
under the RLWTF In order to gauge the extent of contamination. The lab has so far 
failed to do so. The SWEIS process should consider that issue. LANL has applied for a 
State Groundwater Discharge Plan. In the case of already documented contamination, 
the State normally requires colTC!Ctive remedial actions in order to gain overall State 
approval of any new discharge plan. LANL's submitted plan contains no such 
remedial actk>ns. The SWEIS process should discms remedial actioN for exlstlng 
RLWTF contAmlnotion. 

Wute Minimization 

A Presidential Executive Order requires all federal agencies to implement aggressive 
waste minimization programs. While the Draft SWEIS makes a number of waste 111-43-1 0 
minimization refurences under various topics, there should be a dedicated chapter on 
the subject which describes and lays out a site-wide plan. The Draft SWEIS states that 
LANL has achieved a 30% reduction in waste over five yeart~. If so, that is 
commendable, but the SWEIS proceSII should back up that statement with data and 
explain how further waste minimization goals will be achieved In the future. nus has 
particular applicability to the large volumes of LLW construction ntbble to be produced 
under the preferred altemative and Area G expansion. 

Environmental Issues 

Surface Water InuH 

The Draft SWEL'i $lates "(a)t LANL, surface runoff Is controlled by flow barriers, 
rollection of surface water, or contouring the ground such that flow off the site is 
precluded." Volume 1, 3.6.4. That statement is false. The NMED DOE Oversight 
Bureau has compiled a growing body of data that documents offsite migration of 
raclionuclides through stormwater runoff, principally onto San lldefonso Pueblo lands. 
The Draft SWEIS Is deficient In that It falls to ln~ate facility-specific Stormwater 
Pollution Prevention Plans Into a site-wide plan. [Particularly relevant to the Draft 
SWillS is si:Tingent control over Area C stormwater runoff before planned expansion.] 
Nor does the Draft SWEIS analy:te the cumulative impacts of past, pn!Sent and future 
offslte migration of contaminants. A supplemental Draft SWEIS should do so. 
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11-44-11 

11-45-11 

commingling nondefense and defense TRU waste. Specifically, LANL has 
successfully segregated over 120 drums of nondefense TRU waste dating 
back over 10 years. 

DOE can not ship LANL mixed TRU waste for disposal at WIPP until a 
NMED permit is issued for disposal of hazardous waste. Any future activities 
to ship mixed TRU waste for disposal at WIPP will be conducted in 
accordance with future NMED permit requirements, and the RCRA. 

Comment 11-42-11 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe a supplemental draft SWEIS is required. See response 
to comment 5-11-11, above, for information on the schedule and needed 
improvements to the RL WTF. Characterization activities to evaluate possible 
contamination under the RL WTF will be performed by the ER Project. The 
plan to drill monitoring wells around the RL WTF to characterize the extent of 
any contamination to the ground water is presented in the Hydrogeologic 
Workplan referenced in volume I, chapter 4. Any remediation ofMortandad 
Canyon would be performed by the ER Project. For more information on this 
project, see Major Issue 2.8, Environmental Restoration, in chapter 2 of this 
volume. 

Comment 11-43-10 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe that a dedicated chapter on LANL's waste 
minimization efforts are needed for the SWEIS. Information related to 
LANL's waste minimization and pollution prevention plan, developed in 
1997, is too lengthy and the plan is publicly available via the Internet at 
LANL's environmental stewardship website at http://emeso.lanl.gov/ 
publications. The website, http://emeso.lanl.gov, also includes other 
publications, success stories, public outreach information, and extensive 
waste generation information in a searchable database for specific waste types 
atLANL. 
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Comment 11-44-11 

Location of SWEIS Revision(s): volume I, sections 5.1.3, 5.2.3.1, 5.3.3.1, 
5.3.3.5, 5.4.3.1, and 5.5.3.1. 

Response: 

See the response to comment 5-60-11, above. 

Comment 11-45-11 

Location of SWEIS Revision(s): None 

Response: 

DOE does not believe a supplemental draft SWEIS is required. See the 
response to comment 10-32-11, above. 
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Draft SWI!IS discussion of surface water quality standards (Volume 1, 4.3.1.2.) begin!; 
with the statement that "[n)o use has been olfldally designated by the State of New 
Mex.ico for the surface waters In the LANL area." That statement is false. State water 
quality standards do Indeed specify that when a point or nonpolnt source discharges a 
source of water that could be used by livestock and wildlife, then those waters will be 
protected for use by livestock or wildlife. Similarly, the draft SWEIS states that there is 
no 'statisticaUy significant difference' between LANL and NMHD data, and that 
therefore only LANL surface water monitoring data Is used In the Draft SWETS. That 
the two data sets are similar is also false. The Draft SWEJS did not conalder that the 
majority of NMED surface water data was collected hom canyons, locations and dates 
independent of LANL data. There should be closer Integration of NMED data Into the 
SWI!IS process In order to expand the total data base and to lend greater credibllity to 
the conclusions found In the Draft SWEIS. Under Background on Cont11minalion 111 
LANL, S11rjace W11ter, (Volume 1, 4.5.3.1.) the statement is made that no measurem~nts 
of areas receiving effluents exceeded standards other than pH measurements. That 
statement is disingenuous. Elevated levels of gross alpha and beta have been detected 
in off-site storm water discharges In Jive different Los Alamos canyons. 

Groundwater lasues 

The PRtlrs to Closure Plan assumes that no treatment of groundwater contamination 
will be required. The first lab deep grtlundwater monitoring well in 30 years has 
recently found traces of tritium. The Draft SWI!JS states that "[a)lthough mechanisms 
for recharge to groundwater are highly uncertain, it is possible that discharges under 
any of the alternatives could result In contaminant transport in groundwater beneath 
Los Alamos Canyon and off site. The outfalls associated with the Expanded Operations 
and Greener Alternative would reflect the larg<!st potential for such contaminant 
transport .. ." Ultimately, the Draft SWEIS calls for the Installation of more monitoring 
wells in order to better understand the effects of LANL operations on the main aquifer, 
something which the lab, if it was a respons.ible envirorunental steward, should have 
done long ago. Due ro the lack of data and understanding, the Draft SWI!IS is Incapable 
of providing a picture of cumulative LANL impacts on groundwater, one of the 
region's most precious natural resources. Therefore the Draft SWEIS' conclusion that 
the impact by LANL operations on groundwater Is minimal cannot be supported. 

The Draft SWI!TS sections on groundwater quality continually refer to a Site Wide 
Hydrogeologic Workplan which is only recently being implemented. Without results 
from these proposed investigations, the Draft SWBIS has no credible basis for 
determining what the impacts of the various alternatives will be. Therefore, general 
comments that appear to minimize groundwater effects sho.mld be t>mitted. 
Furthermore, the Draft SWEIS assumes that the deep aquifer is "relatively isolated 
from the alluvial and Intermediate perched groundwater bodies by geologic 
fonnations." Again, there is not sufiident basis to make that claim, a point which 
could be significant given the known heavy contamination of perched aquifers In 
locations such as Mortandad Canyon. lllustrative of thill general state of ignorance is 
the Draft SWEIS conceptual sketch of groundwater flow paths (volume I, p. 4.3-1) fur 
the Espaflola Basin, Indicating that virtually all of the groundwater recharge 
mechanisms under LANL are poorly under.~tood. Clearly, better and more complete 
conceptual models need to be developed and Incorporated into the SWEIS process. 
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111-48-11 

11-49-11 

11-50-11 

Comment 11-46-11 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 5-30-11, above. 

Comment 11-47-11 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 5-29-11, above. 

Comment 11-48-11 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 5-50-11, above. 

Comment 11-49-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 5-22-11, above. 

Comment 11-50-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 1-40-11, above. 
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Air Quality 

1he Dmft SWEIS somewhat cautiow;ly states that "[s]ince June 1996, DOE and UC 
[LANL manager] have WCIWt that LANL operations are in full compliance" (omphuis 
addod), rather than simply claiming compliance. As the result of a consent decree 
negotiated by CCNS to settle Clean Air Act litigation against DOE for longstanding 
violations by the lab, an independent, nun-governmental auditor was selected to 
rigorously examine LANL's compliance with the Act. In May 1998 that auditor found 
In a draft preliminary report (executive summary in Attachment D, full copy submitted 
for the record) that the lab was still out of compliance, principally because of 
insufficient documentation of radionuclicle lnvomtories and problems Y.~th quality 
assurance. Radlonuclide inventories are the prerequisite for building compliance 
because the amount of related potential emissions determine whether a facility i~ 
monitored or not. Quality assurance procedures then ensure that calculated public 
radioactive doses are properly arrived at. Hence, the auditor essentially found that both 
the front and back ends of full Clean Air Act compliance were inadequate Predictably, 
the lab has disputed the auditor's overall finding of noncompliance. A supplemental 
Draft SWEJS should address the auditor's findings and discuss lf and how they will be 
corrected, liO that LANL can justifiably claim full compliance. The issue of radionuclide 
Inventories Is especially important, given the staggering amounts of nuclear material!; 
that might be coming to the lab under the preferred expanded operations alternative. 

As part of CCNS' Clean Air Act settlement, the Institute for Energy and 
En~ronmentai Research (lEER) acts as our technical consultants in assuring the 
inte '!)' and thoroughneas of the audit process. Therefore, lEER has gained an 
intima understanding of LANL air quality issues. In Attachment E are lEER's 
commenis on duse calcula.tiol\5 concerning the Draft SWElS' No Action and Expanded 
Operations Alternatives. 

The Draft SWElS states 
CAP-88 [radioactive dose calculation computer model) adequately account>: 
for both point source and diffuse sources" (and] this effect [the fact that 
CAP-88 can only model flat land and not LANL's complex mesa and 
canyon topography] was considered negligible when the distance to the 
receptor is large compared to the stack height, area or facility size. Volume 
In, B.l.l.2. &: B1.1.13. 

CAP·88 also assumes continuous emissions, unlike the typical batch emissions 
produced, lor example, by LANS<.."E and the CMR Building. Whereas CAP·88 is 
approved by the EPA, it Is not necesurlly required by EPA If a better computer model 
can be demonstrated. As per DOE orde~, LANL is generally required to employ the best 
available technology in ES&:H applications. The lab should do so by replacing CAP·88 
with a computer model that can better simulate the lab's complex topography and batch 
emissiona. Until then (and for many other reasons found In CCNS' Clean Air Act 
litigation), the dose calculations in the Draft SWEIS are suspect. 

ThUs reviewer fowld no reference to the possible dose effects of duct hold up 
materials to workers and the public and in accident analyses. This could be a serious 
deficiency in the analyses of certain key facilities such PF-4, the CMR and Sigma 
Buildings and the Radiochemistry Lab, among others. 
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11-51-19 

11-52-19 

11-53-22 

Comment 11-51-19 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 3-11-19, above. 

Comment 11-52-19 

Location of SWEIS Revision(s): None 

Response: 

Although the use of the CAP-88 program is not encouraged for use on a single 
short-term or acute "batch" release, such as the airborne release of depleted 
uranium during a mock weapons test or in a complex terrain situation, other 
models such as bHotspot or GENII also have limitations for use in such 
scenarios. The limitations of the model and the reasons for its use are 
discussed in volume III, appendix B, sections Bl.1.2 and B.l.l.3. 

The problems of "batch" releases and complex terrain were solved by 
assuming that the number of events, such as frring site releases, would occur 
frequently during a year's time and at random intervals. Therefore, the release 
would be treated as continuous (i.e., occurring at an established release rate 
per day) and the receptor (MEl) would be exposed to this continuous release. 
Thus, assessment of annual or cumulative impacts from collection of"batch" 
releases is well approximated by simply estimating an annual release amount, 
and applying a continuous dispersion analysis as found in the CAP-88 model. 

The MEis are hypothetical individuals who do not leave and do not take 
protective actions to avoid exposure. Thus, the stated impacts form an upper 
bound and actual consequences could be less, but probably would not be 
worse. The impact to individuals has been estimated for each alternative and 
does take into account the "batch" type releases, as describe above. 

DOE and LANL use CAP-88 to determine compliance with the 10 millirem 
requirement under NESHAP. 
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Comment 11-53-22 

Location of SWEIS Revision(s): None 

Response: 

LANL has monitored and continues to monitor (both visually and with 
nondestructive assays) the holdup of SNMs in ductwork in facilities, where 
appropriate, given the types of operations and materials involved. Little, if 
any, such holdup has been detected in LANL facilities, and there is no reason 
to expect that this would change over time. Accident analyses conservatively 
assumed that the material-at-risk was associated with the wing or facility 
limits, and this conservative view bounds the small quantities of material that 
could be held up in ductwork in the event of an accident. With respect to the 
exposures associated with routine operations, actual worker exposures were 
used as an index from which projected exposures were calculated; the index 
exposures would include any amounts (although small) attributable to any 
holdup. Commentor is referred to volume III, appendix 0, sections 0.5.4.1 
and 0.5.6.16 for further information. 
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Jn the arena of hazardous (toxic but not radioactive) air emi,;slons, the issue of 
berylllwn emissions Is of possible concern. The Draft SWEIS states that New Mexico 
had ambient air quality control standards for beryllium emissions, but these were 
repealed in 1995. Beryllium monitoring at the lab was discontinued after December 
1995. Berylliosis became a serious worker health concern at Rocky Flats, even to those 
not directly Involved In production operations. Under the Draft SWEIS's expanded 
operations, beryllium operations will be dramatically increased, with a $13 million 
con.10lidated beryllium facllity nearing compkrtion at TA-3. As reporred in the media, 
the lab Is evom claiming that certain bery Ilium operations are exempt from the Clean 
Air Act. A supplemental Draft SWElS needs to address the issue of beryllium air 
emissions and necessary monitoring for this toxic metal. 

Ozone has been omitted In criteria pollutants analysis, with the justification that the 
monitored one-hour ozone standard of .12 ppm far exceeded monitored levels. 
However, EPA has since revised its standard to .08 ppm. The SWEIS process needs to 
take that revision into account before an adequate environmental analysis can be 
claimed to be completed. 

Potential Impacts of Forest Fires 

The Draft SWEIS' discussion of "Fire Protection' consists of the following short 
paragraph 

LANL's fire protection program ensttres that personnel and property art' 
adequately protected against fire or related incidents. This involves all aspects 
of traditional fire protection, wild land fire prevmtion, and life safety as 
detailed in the National Fire Protection Association Code. Volume 1, 4.6.3.3. 

One very obvious risk that the Draft SWEIS completely fails to analyze i~ the risk 
posed by a major fomt fire on or near LANL property. In the 1970s, the La Mesa fire 
burned beyond the Bandelier National Park boundary onto a small portion of the lab, 
stopping at the edge of a canyon, beyond which are located magazine bunker& for high 
explosives at TA-16. This area has much tall timber, in which a forest fire can crown 
and quickly expand. In 1996, the 16,000 acre Dome Fire burned through much of 
Bandelier Notional Park to a line that roughly paraUeled within 2 to 3 miles the lab's 
southwestern boundary. It was only a favorable shift of wind that allowed this fire to be 
contained on the southern edge of Frijoles Canyon in Bandelier Park. Santa Fe was 
directly in the smoke plume of the Dome Fire for 2 to 3 days. 

More recently, the Oso fire burned to within five miles north of the lab. Fortunately, 
after 4 - 5 da)'S of bumlng the sea!llmal rains arrived somewhat early to help put the fire 
out. The bottom line is that forest fires remain an annual and serious threat to LANL. 
Nuclear weapons activities are being expanded and significantly increased amounts of 
nuclear materials are alated to be stored at the lab, yet the Draft SWEIS falls to consider 
the environmental and health risks to the public and the environment from a major 
forest fire on or near LANL property. This is a major deficiency, given that a SWEIS 
must analyze the cumulative impacts of ongoing and reasonably foreseeable activities. 

Jn addition, the Draft SWEIS should addresll a new concern outlined in an A11alysis 
of the Ri!k of Crown Fire I11itialion a11d Spre.•d in the Valle Ecosystem Management 

CCNo Draft LANL SWEIS Cummenb, poge 23 

11-54-19 

11-55-19 

'11-56-22 

Comment 11-54-19 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-37-19, above. DOE does not believe a 
supplemental draft SWEIS is required. 

Comment 11-55-19 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 5-70-19, above. 

Comment 11-56-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11. 7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; and volume III, 
appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

See the response to comment 1-9-22, above. 
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,t\ftn on the F.~pallola District of the Sattta Fe Natio1111l Forest (Forester Bill Armstrong, 
April1998) (executive summary in AHachment F, full copy enclosed for the record). In 
summary, Mr. Armstrong found that the forests immediately west and upstream from 
LANL are at high risk from high Intensity crown fires, possibly exacerbated in the 
future by the fact that the Southwe~~t Is currently in the wettest 20 year period since 136 
B.C. and could dry out at any time. He states as an overall concem that once slopes are 
denuded by lire in the Sierra de Loa Valles, that radionuclide contaminanbl deposited I 11-57-22 
in LANL canyons could be scoured by storm water runoff and eventually flushed into 
the RJo Grande. He recommends an overall forest management system using 
proscribed burning, thinning and fire lane construction to help buffer the lab from the 
threat of forest file, at an estimated total cost of $2,427,000. He noted that LANL spent 
$2,500.1100 in 00815 associated with the Dome Fire, which did not even enter lab 
proper!)'· 

CCNS urges DOE to seriously consider Mr. Armstong's recommendations, and to 
help provide funding for an overall foret>t fire management program that will help 
protect the watersheds of LANL canyons. This Issue should be addressed in a 
supplemental Draft SWEJS, in consultation with the U.S. Forest Service (as provided 
for in NBPA with respect to cooperating agencies). l'hat supplemental Draft SWEIS 
should be available for public review. In addition, a ~upplemental Draft SWEIS shouJ, 
comprehensively addreH and prioritize canyon cleanup so that the threat uf fluslwd 
contaminants 1!1 permanently eliminated. 

Environmental Justice 

The discussion in the Draft SWEJS on environmental justice is inadequare. For all 
pn~ferred expanded operationa, the Draft SWEIS concludes that there would be no I 11-58-15 
adveJ:!Ie environmental justice Impacts, other than noting a "possible concern" relating 
to the expanded Area G radwaste dump next to San Ddefonso Pueblo Sacred Lands. 
Broadly, DOE falls to take into account the national consolidation of nuclear weapons 
programs at LANL and Sandia National Laboratories in Albuquerque, coupled with the 
siting of WIPP as the nation's first defense nuclear waste dump, all "coincidentally" in 
the same state with near double the minority population national average. More 
8pcciflcally, DOE stated in the Stockpile Stewardship and Management PElS that tl\t! pit 
fabrication facility at TA-SS is expected to be the only TRU wute generating facility in 
the futun~. Those wastes will, in tum, be burled at WIPP. Additionally, DOB has a 
policy of not COI\d.ucting high explosives tests involving plutonium In California, but 
does so In New Mexico with nll policy justification given. This testing is slated to triple 
under the preferred expanded operations alternative. Finally, the Draft SWEIS fails to 
adequately explore the "poesible conL-ern" over Area G expansion. All of these 
environmental justice Issues should be further addressed in a supplt>.mental Draft 
SWEJS. 

CCNS D<afl LAN!. SW HI!; Comall!uto, pago 24 

Comment 11-57-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11. 7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; and volume III, appendix 
G, sections G.4.2.2 and G.5.4.4 

Response: 

The SWEIS discusses the immediate results of a wildfire, such as the exposure 
of the public to hazardous material released by the fire, and longer term affects 
caused by the loss of vegetation. In volume III, appendix G, section G.5.4.4 
discusses runoff, soil erosion, and sedimentation as a result of the wildfire due 
to loss of ground cover. This section also discusses the effects of legacy 
contaminants in soils being eroded. 

Management of the forests on LANL property is an ongoing commitment at 
LANL. LANL has conducted wildfire risk assessments for these facilities to 
identify those that could be at risk. Clearing of trees and underbrush has 
helped to ensure that facilities, particularly the nuclear facilities, are not 
susceptible to a wildfire. LANL is currently developing these efforts into a 
broader program of forest management. 

DOE does not believe a supplemental draft SWEIS is required. 

Comment 11-58-15 

Location of SWEIS Revision(s): None. 

Response: 

See the response to comment 10-10-15 and comment 11-38-15 above. 
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Attachment A 

No comments identified. 
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A Review of the 

Draft 
Los Alamos National Laboratory 

Site-Wide Environmental Impact 
Statement 

June 1998 

Concerned Citizens for Nuclear Safety 

Jay Coghlan&: Colin King 
(SOS) 986-1973 

No Comments identified. 
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CCNS 
Cont:INTIINI Ollr11n1 For Nud1111r Saf11ly 

The Draft LANL Site-Wide Environmental Impact Statement 

Summary Sheet: The Loo Alamoe Natiorud Laboratol)' (LANL) Draft Site-Wid~ 
Environmental Impact Statement (SWEIS) gives the public an opportunity to comment 
on and lnftuence the lutur<> nf the laboratory. Tke lab knows wkat It wants; In n•any 
respectl, the Draft SWPlS represents the formalization of what LANL hall alway• 
wanted. Under the Draft SWEIS's preferred alternatives, plutonium pit production 
will be relocat.od frollltke ootorl.ouo Rocky Flats Plant to LANL's plutonium complex; 
plutonium pit storage will be expanded; high explosives testing, much involving 
!lpecial nudl'!ar materials, will'triple; tritium operations wlll be ~anded; tke 
development of accelerator produced tritium will be puniUed; and the lab's "low-level" 
odloactln dump r.xpanded. The lab's core nuclear weapona program budget has rlaen 
by nearly 50% since the end of the Cold War. DOE Is preparing to claim oubstantlal 
cleanup at LANL by the year 2008 by moving SOMe wute to tke Waste Isolation POol 
Plant, while planning to leave 85'1'. of Intel wutes buried in the ground. Futtkermore, 
nver the next 20 years, maL~Ive volumes of new ndioa<;tlve wastes will be genented. 

LANL's pr..,fused poet-Cold War reuon-;for-belng is to kelp ensure the •satety and 
reliability" of the nuclear weapons stockpile. As a baseline, the stockpile is currently 
judged to be •are and reliable. DOE's own docurnenb state that no problems arc 
ex~ for decades with stoclcpile aging that couldn't be detected and fixed by existing 
evaluation programs and remanulai:turlng·as-needed of both nuch!ar and nonnuclear 
p.trts. ~heless. DOE has proposed and is implementing the Stockpile Stewardship 
and Management (SSM) Program at budget levels now approaching 54.5 billion 
annually, exceeding' Cold War levelo for core nuclear weapons reaearch. development, 
and t.ostlng programs. In a SSM programmatic environmental Impact stat.oment, DOE 
repeatedly otated that a.• a matter of national policy that new nudear weapons would 
not be produced. However, DOE'a real SSM Plan_ (the eo-called "Green Book", released 
In a decluslfied version due to citizen litigation), contaiN a numb~r of admis.<ion$ 
pertaining to the indefinite maintenance of the stockpile, gradual replacement of 
el<istlng weapons with rnodllied or new 01\et, the poosible dcvel<>pment of new nuclear 
weapons in response to emergent threats. and the re<oNtitution of the nuclear arserusl 
to Cold War levels, if deemed necessary. 

The Indefinite extension of US nuclear weapon5, coupled with plans for the design 
and production of new. replacemel\t or c:omplet.oly new nuclear weapons, has extremely 
signtlicant International lrnpli<ationa. The principal lntemaUonol inotrument for 
suppressing the proliferation ()( nuclear weapons has been the Nonl'roliferation Treaty, 
in which the nuclear weapona otateo promised in 1970 to enter into serious negotiations 
towards total nuclear. dlaormament. M their part of the batgain_ non weapons states 
forever forswore the aequisition of nuclear w~apons. The rece>t deplorable nuclear 
weapons tests by India and Pakistan have shattered the old nonproliferation regime, 
but also have highllgkl<!d Ions held complaints o( "' de fncto nuclear apartheid enfor~ 
by the nuclear weapons states. The LANL SWEIS largely rep.....ents an indefinite 
extension of tiS nuclear weapons programs. Ultimately, thi• w\11 help hinder global 
resolution of thA: root cauaeti of prollleratlon. 

1CI'7C .. n ... .. tiOa lie • New ""-lao • 871101 • U8A [SOS18Ba-18'711 

11-59-1 

11-60-1 

Comment 11-59-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-1-1, above. 

Comment 11-60-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-2-1, above. 
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ln its leaked 1993 LANL Strategic Plan, LANL management made clear its desire to 
obtain whatever residual share of production capabilities of the consolidating nuclear 
weapons complex that it could, in order to arrive at the ultimate ability to produce 
complete nuclear weapons. The Draft LANL SWElS Is now implementing expomded 
nuclear weapons operations at the lab, which will help assure LANl. of its position as 
lhl: nuclear weapons laboratory. Under the new stockplle plutonium pit production 
mission. LANL will step up pit production from the current rate of around 14. annually 
for R&D (in the past often detonated at the Nevada Test Site) to 50 to 80 for stockpile 
production and eventual deployment. In order to help create more floor space for pit 
production, the Draft SWEJS proposes as a possible alternative an advanced plutonium 
laboratory, mnlniscent of a project that was stopped In the early 1990's, the completion 
of which would have capped the creation of a "special nuclear material park." fn 
addition. because of a demonatratlon project to reduce pits into commercial reactor fuel 
rods and the processing of dangerous LANL and Rocky Plats plutonium residues, 
LANL is slated to remain very much involved in a variety of plutonium operations lor 
a long time to come. 

The second major expanded activity under the Draft SW£1S is the expansion of the 
Area G "low-l<"•el" waste (LLW) dump, which will otherwise run out of capacity by the 
year 2000. It is not just a low-level waste dump - - in the past reactor rods and 
"clas.oifil'd" wastes have bel'n burled there. The Draft SWillS projects the burial of 
approximately 120,000 cubic meters of LLW over the next 10 years at Area G, in an area 
contiguous to the designated San lldefonso Pueblo Sacred Lands. In a process separate 
from the SWElS, DOE II also considering whether LANL should become a consolidated 
disposal center for LLW from other DOE sites, potentlally opening the floodgates for 
huge volumes of offsite LLW. Additionally, the Draft SWElS calls for the tripling of 
high explosives testing, much of It involving nuclear materials, and the ten-fold 
increased storage of tritium at key facilities. 

As important Ill what Is In the Draft SWEIS II what is not. Omitted Issues include: 111 61 28 
- Specific budget c0t1ts for specific projects under I!Xpanded nuclear weapons activities; - • 
• The rebuild of the Nuclear Materials Storage Facility, an underground plutonium pit 
vault, never u9ed because of egregious design and construction dcllciencies. If rebuilt 111 62 21 
under one possible alternative, its design capacity could hold up to 35 mettle tonnes of - -
special nuclear materials (LANL's declared Inventories for plutonium and highly 
enriched uranium is 2.6 and 3.2 metric toMes re~pectively); 
- Site-wide plans for cleanup; 
- Site-wide plans for the prevention of the offsite migration of radioactive wastes; 
- Site-wide plans for the monitoring and protection of surface and ground water; 
• Clear transportation data regarding total projected current and futurP. ohipment~ of 
radio~ctivc materials; 
- Environmental and health impacts of a major forest fire on lab property; and 
• ComprehensJve analysis of the environmental justice impacts of locating expanded 
nuclear weapoos activities in New Mexico. This state has the highest "minority" 
population, and is also home to the Waste Isolation Pilot Plant, the nation's first 
permanent dump for defense nuclear waste. 

Given post-cold War realities and the need to suppress the proliferation of nuclear 
weapons, are the expanded nuclearweaponso<tivities propos<!d In the draft SWEJS the 
dlrectJon that you want for Loa Alamos National Laboratory? Written publl< «llJUN!!lttl are to 
be submitted to Mr. Corey Cruz, U.S. DOE. Albuquerque Oporalions Oflke, P.O. Rox 5400, Albuquerque, NM, 
87185. Mr. Cruz will be acceptiagpubtic <umm<nts W\UI July 15, 19!18. Cnpleo ol the Aprll1998 Draft SWE!S 
Sununory and its aupponing documenbo can be obtained by c.UJns Mr. Cruz atl-800-89!1-6623. 

1
11-63-12 
11-64-10 
11-65-11 

111-66-20 
111-67-22 

111-68-15 

Comment 11-61-28 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-3-28, above. 

Comment 11-62-21 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-4-21, above. 

Comment 11-63-12 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-5-12, above. 

Comment 11-64-10 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-6-10, above. 

Comment 11-65-11 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-7-11, above. 

Comment 11-66-20 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-8-20, above. 
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Comment 11-67-22 

Location ofSWEIS Revision(s): Summary; volume I, sections 3.6.2, 5.1.11. 7, 
and 5.2.11.1; and volume III, appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

See response to comment 1-9-22, above. 

Comment 11-68-15 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-10-15, above. 
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Los Alamos National Laboratory Background 

Los Alamos National Laboratory (LANL), the birthplace of the atomic age, is 25 miles 
northwest of Santa Fe in north central New Mexico. It was established in 1944 as the 
research and development center for the World War D MIIIhattan Project, which 
produced the two nuclear weapons dropped on Hiroshima and Nagasaki. LANL has been 
managed Wider contract for the Department of Energy (DOE) by the University of 
California (UC) during Its 54 years of existence. Because UC is a "non-profit, educational" 
institution, LANL pays no ~· receipts tax to New Mexico (unlike Sandia National 
Laboratory in Albuquerque). The lab occupies approximately 43 square mlles and Is 
divided into 49 separate Technical Areas (!As) (not all of which are numbered 
aeq,uentiaUy). The lab currently employs 9,977 full time worker equivalents, including 
subcontractors. If the Draft SWEIS's alternative of expanded nuclear weapons activities is 
Implemented, it is projected that 11,351 full lime worker equivalents would be employed. 
LANL's c\U'I'ent overall budget is $12 billion. The DOE FY 1999 budget request for LANL 
nuclear weapons progra!N is $835.9 million (nearly 50% higher than 1989 when the Bedin 
Wall fell); cleanup $45.2 million (much of it mere paper studies). By the year 2003, the lab 
Itself projects a nuclear weapons program budget of over $900 million. LANL is clearly 
"building up", not "cleaning up", a questionable post-Cold War priority. 

800· .. 

LANL'• Budget for Core Nuclear Weapona Program• 
and Cleanup Since the End of the Cold War. 
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CCNS Review of tho Draft LANL SWEIS, Junema, pogel 

No comments identified. 
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The Stockpile Stewardship and Management Program 

LANL'a profess~!<! reason-for-being in the p06t-Cold War environment is to help ensure 
the "safety and reliability" of the nuclear weapons stockpile. As a baseline, the stockpile Is 
currently judged to be safe and reliable', and the evidence available to the public suggests 
that few problems are to be expected with stockpile aging for the foreseeable future. Briefly 
put, the overwhelming majority of components In a nuclear weapon are nonnuclear (such 
as radar, parachutes, arming. firing and fusing mechanisms, etc.). All of these components 
can be extensively bench tested. With the loss of full-scale underground testing and hoped 
for ratification of the Comprehensive Test Ban Treaty, DOB hillS proposed advanced 
experimental facilities, augmented by greatly enhanced computer simulations of the 
performance of nuclear weapons. The core area of possible concern pertains to the 
plutonium pit prlmauy or "trigger",% which must be imploded In near perfect symmetry to 
reach critical mass. However, the isotope of plutonium used for pit production (Pu-239) 
has a long half life of 24.000 years, meaning that for radioactive material it doesn't "age" 
that rapidly.3 Therefore, it is unlikely that serious problems would arise with pit aging 
that couldn't be detected and fixed by already existing DOE programs for stockpile 
evaluation and remanufacturing-as-needed for pits. [For more background Information, 
please see attached fact sheet "The Need for the Stockpile Stewardship and Management 
Program?") 

Nevertheless, DOB has proposed and is implementing the Stockpile Stewardship and 
Management (SSM) Program at budget levels now approaching $4.5 bllllon annually, 
exceeding that of Cold War levels for core nuclear weapons research, development and 
testing activities. Due to citizen activism, DOE was eventually pressured into completing a 
SSM programmatic environmental impact statement (PElS), which continually professed 
the nel!d for the Program to enaure stockpile safety and reliabllity. However, In the coullk' 
of citizen litigation over the adequacy of the SSM PElS (in which CCNS was one of 39 co
plaintiffs), DOE was forced to releue a declassified version of Its ''Green Book", the real 
Stockpile Stewardship and Management Plan. That plan contains a number of admissions 
pertaining to the Indefinite maintenance of the nuclear weapons stockpile, the gradual 
replacement of existing weapons with modified or new ones, the development of new 

1 The safety of nuclear weapons in'•olveo the prevontion of unaulhorize<l uoe and ac:cldental dotunation and 
the IIIUISatiOII of raclioactive materials di<JM'-1 in the r."eftt of a fir<. Obviously, auclur w .. pons are not 
"taro'" in tho event of •vthodud ""· :Relilblllty bnol"n the auccuefW deumation of UK' weapon within a 
dastlftecl pm:ontap of daicn yiold (probably :t 5 to 10%), and aot necessarily whether a nuclear weapon 
actually blow• up or not. Thls dUtinctton Is importont In cl<balo owr whelher the IMlnko>anao nl•to<lcp~ 
reU.bWty Is lor doterrmco purpooea oftly (In Older to p,....t altolck) or is so astlduoualy maintained in O<der to 
pftHrve lim llrilce capobllitlea. As a matler ullllllltuy policy, the US hu always refused to plodp "nu llnlt 
use",llllmportont otep in buildlnf intunatiMIIumo cmbol ccnlldi!J1CI!. 
2 In modem nuclor weepono. a plutoftlum pit It 1 snplnlit-•Lwci•J>!-. Tritium is injected Into a hoUow 
b~tlde the pit lnunedlately prior to dotonotion. The pit then lmplodeo, reaching criticll mass while llssloning. 
The inj<cled tritium 1u-. which in tum mho.- the pifollsoloning ,_ The bocmed pittlwn ads .. a 
"ltigpr" to lnltlate fwllon In secondary compoMI\Is, which raulmln the-dtsllUclive yields of modern 
thennonuct.at weapoN. The development of boooltd pits allowod lor the minlaturtzation of nucleor weapons 
such that they cauld be maltd to lnterccnlinlntal baUistic mlslllot and Oilier delivery •ystems. 
3 J. Ca...., Mork (nn eminent LANL physlclo~ "lalher" olthe American H·bomb, and eventull ardent arms 
eon~ advotate (now deceased)) ousresltd to thio writor in 1996 that LANL odentisll had the lo"""ght30. 40 
YNll •so 10 IIOIItlde plutonium pits for the exptat purpooe of m .. surlng osmc eUeciJI. In his words, "the big 
news wao that thoro was no news", thotlo the pita had not delectably apl. Whiloe acknowlodging that the .. 
malt<iolt exi<~ DOE denied the author's toques! for inlonnation. 

CCNS a..lew of the Droit LANL SWI!IS, 1•••1,., POSH 

1-69-1 

Comment 11-69-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-1-1, above. 
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weapons systems in reapons~ to emctgent threats, and the reconstit11tion of the nuclear 
weapons arsenal back to Cold War levelA, If deemed neoessary (primarily due to the 
possibility of a resurgent Russia). The Green Book dedares: 

The requirement to maintain the capability to deolgn and engineer new weapons 
systems to military requirements [was) stated in the DoD [Department of Defense) 
Nuclear Posture Review. Nuclaar waapons In the enduring atockplle will 
eventually be replaced. (New system development may be needed even to 
maintain today's nillitary characteristico.) Thl$ work ill anticipated to begin around 
2010. In the meantime, future national policies are supported for deterrence by 
retaining 1M ablllty to develop new nuclear weapons for emergent threats. 

Thl$ is in contrast to repeated statements in 1M SSM PElS that as a matter of presidential 
policy there would be no moft' production of new nuclear weapons for the foreoeeable 
future.• 

The indefinite extension of the US nuclear weapons stockpile,' coupled with plans now 

11-69-1 
cont. 

being made for the design and production of new replacement or completely new nuclear J 11-70-1 
weapons, has extremely significant lnrom.ational implications. The principal international 
instrument for suppressing the prolifcratiOA of nuc:leat weapons has been the 1970 
NonProliferation Treaty (NPT), in which the nuclear weapons states promised to enter 
into seriOU& negotiations towards total nuclear disarmament. As thoir part of the bargain, 
the nonweapons states forever forswore the acquisition of nuclear weapons. The recent 
deplorable nuclear weapons tests by India and Pakistan have shattered the old 
nonptuliferation regime, but have also highlighted long held complaints of a tk focto 
nuclear apar!Mid enforced by the nuclear weapons staros,6 The LANL SWEIS largely 
represents an indefinite extcmalon of nuclear weapons programs at the lab and, by 
extension, this nation as well. Ultimately, this wlll hinder global resolution of the root 
causes of proliferation. 

Draft LANL SWEIS Background 

Due to activist pressure, 00£ ogreed in 1995 to begin the preparation of a new LANL 
SWEIS. In accordance with the National Environmental PoUcy Act (NEPA), It i• current 
DOE policy to review existing SWEISs every five years and update them for !lignificant 
new informatiott or changed mission~, aa needed. SWF.ISto are Important because they act 
as the site-wide foundation for later proposed project-specific NEPA analyses, a process 
which 18 known as "tiering. • SWEISs ora suppoged to analyze the cumulative impact of a 
DOE site, which the Council on Environmental Quality Implementing Regulations for 

• Ia 1997, a III!W euth-ponetratlnJ nudoar weapcm, tho 1161-11, wao rushed to the ot<>ckplle alter being 
deo18ft011at LANL and produced ~~1oft and at olhor DOl! .U... SomontlcaUy. the U.S. ~"'""'"""'' hu Jnsisted 
that tho 1161-1111 not a new nucleu wopcn becouse H le • onodilkalklll of an exlstlng wnpaa. In 1ennt of h• 
new mllltuy c:hora<mtsH<1 (an eorth-ponotrator hM on i<>he...,tty dlllo..,.t mlllbuy rnl.ulnn from the 
urip.al ~nodel), lt le dlllkult to d11<rlbe thl1 JnOCUflcotlon u otho!r th1n a ..- WftJ>"". 
5 DOE Is lmplelnftllina Sloclcplle l.lfo Exlenllorw P"'ttf•m• spe<ill< to each woapons ayate111 that it oxpect> to 
maintain after the year 20031n ordet to suaranteo tlteir operatloaal roaclineos until mid-nextcontwy. A"uming 
that Rusoia w!lleventuaUy ratify the STAIIT n ums control treaty, the US. It planning on on "enduring" 
•tod<pU. ol 7 -10 """1' ... type1. with a total oi3.SOO deployed warhNds •nd rotJ8111y <qual numben of 
wamoads and plutonlwn pits hold In ........ 

6 India had refused to slgn tho NM p!OCiooly because of what it vlowed ults dlsaiminatory naturo. Jn tum, 
Paldslan ,.luoed to sign the treaty llf'!K> Indio signed. isrHI is tho othrr •••peeled nu<lnr weapono pow•r 
that is not • 1ignatory to the NYf. 

CCNS llevlflv of the DWt LANL SW615, June 1998, Pill• 3 

Comment 11-70-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-2-1, above. 
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NEPA defines as "the impact on the environment which results from the incremental 
impad of the action when added to other past, present, and reasonably foreseeable future 
actions •.. • The flnt and only LANL SWEJS was completed in 1979, which LANL had 
internally acknowledged In the early 1990's as "obsolete and out-of-date." Nevertheless, 
the lab still pursued a number of expensive and potentially dangerous projects tiered off 
the old SWEIS. The new Draft SWBJS provides the public the only fonnal opportunity to 
comment on and Influence LANL'o preferred expanded nudear weapons operations. 
Following DOE's collection of comments and oubsequent response to comments, DOE wiU 
then Issue a Final LANL SWEIS, expected in the Fall of 1998 (howi!Ver, it is common for 
DOE NEPA document$ to be delayed). That will be followed by a lonna! Record of 
Decision Implementing DOE's chosen course of adlon. (Written comment period expires 
July 15, 1998. See the last page for DOE address for submittal of comments.] 

NEPA requires government agencies to condud an environmental impad statement 
(liiS) of any major proposed action, and to offer a range of alternatives tu that action, 
including as an analytical baseline a No Actil>n Alternative (the 6tatus quo). 1n this Draft 
LANL SWEIS, DOl! propo~~e~~ to continue operations at LANL from the perspective of four 
different altematlves: no action, expanded operations, reduced operations, and the 
•greener" alternative. As defined by DOE, the No Action Alternative Includes continuing 
operations in eupport of DOE mistllons without Increasing plutonium pit production 
capadty (currently 14 annually) and without expanding the lab's radioactive waste dump. 
The Reduced Operations Altef!Uitive would Include the minimum levels of operation 
coll5idered necessary by DOl! to maintain the needed capablllties to support Defense 
Program mlsslons. The Greener Alternative - - an alternative that actlvilts had pressured 
DOE Into considering- - reflecta increased levels of operations at LANL in support of 
nonproliferation efforta, basic science and nuclear materlall recovery /stabilization and 
reduced levels of nuclear weapons activities. Because DOE has already stated that 
expanded operatiOns is its preferred alternative, the rest of this review is concerned with 
that future direction. 

On a general note, NEPA analyses are supposed to inform federal decision makers of aU 
reasonable alternatives to a proposed action before "resources are irretrievably committed" 
to any one proposal. The Draft LANL SWEIS Is notably deficient in that It does not assign 111 71 28 
specific eetimated costs to proposed actions (all budget figures in this review are derived - -
from other sources). An obvious quellion b how can the Final LANL SWEIS, if it follows 
the draft, accurately inform decision make111 in the absence of estimated project costl. 

Expanded Operations at LANL 

Aa the US nuclear weapons complex hu shrunk and consolidated, LANL management 
hu been eager to grab any reeldual share of the nuclear weapons business that It can. A 
1993 LANL Strategic Plan had an 18-page summary, marked for external distribution, 
which waS the occasion for a glowing newspaper editorial over potential regional 
economic development centered on the lab. The remaining 102 pages, marked for inten\81 
use only, explicitly stated that LANL's 'unique reason to be" was nuclear weapons 
technologieland that the lab's goal was to berome the "prime DOE/DP [Defense Programs) 
steward for the nation's stockpile. • Towards that end, the lab sought to implement the 
following new or enhanced capabilities: stoclcpile plutonium pit fabrication, uranium 
components manufacturing. lithium secondary ("H-bomb') componentl n1anulacturing. 
expanded plutonium storage, development of tritium manufacturing techniques, and 

CCNS Review of 1M Draft LANL SWEtS, Jan• 1M, page' 

Comment 11-71-28 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-3-28, above. 
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fabrication of berylllum components (used as tampers and reflectors in nuclear weapon.<). 
These capabilities have already been implemented or soon will be under the LANL 
SWillS. On a fadlity·s~ific basis, this has the following Implications: 

Plutonium Fadllty Complex. DOE has decided to relocate plutonium pit production 
from the notorious Rocky Flats Plant to LANL's TA·55, specifically at Building PF 
(Plutonium Facllity)-4. Plt production at Rocky Flats was never resumed aher operations 
were halted in 1989 following an FBI raid Investigating environmental crimes. Rocky 
Flats experienced numerous fires (plutonium In some follll$ can self-combust in the 
presence of oxygen) and illegal radioactive wash! dumping practices. With the transfer of 
this miss.ion to the lab, LANL will step up its pit production from the current rate of 
approximately 14 annually for reaearch and development (which in the past were often 
blown up at the Nevada Test Site) to 50 to 80 (depending on single or multiple work shlfls} 
for stockpile production. The stated Immediate reason for establishing this capability at 
LANL Is to replace pits that are withdrawn from the stockpile for destructive analysis, 
specifically the submarlne-lawtc:hed W88 warhead. [LANL has recently produced its first 
pit to stockpile standards.) Probable underlying reasons for establishing pit production 
have been discussed in this review's section on the Stockpile Stewardship and 
Management Program. Continuing pit production capability will allow DOB to extend the 
liCe of the US nuclear weapons arsenal Into the Indefinite future and to produce new 
deslgm, contrary to Article VI of the NonProliferation Treaty (which mandates that the 
nuclear weapons powers enter into substantive negotiations leading to total nuclear 
disarmament}. 

In order to accommodate the need for more floor space for pit production at PF-4, the 
SWillS proposes as a posaible alternative the construction of a "Brownfield Plutonium 
Alternative", so-called because it would be constructed on previously disturbed earth. 'This 
Brownfield Plutonium Facility would essentially be a 15.300 square foot advanced 
plutonium laboratory, highly reminiscent of a project that LANL had proposed in the late 
1980's called the Special Nuclear Materials Research and Development (SNMR&D) 
Laboratory. Because of aging problems with the Chemical and Metallurgical Research 
Building (see below), the lab sought the construction of the SNMR&D Lab as a substituh!. 
At estimates as high as $440 million. It would have been the largest capital construction 
project ln the lab's history. In LANL's own words, completion of that Jab would have 
provided the keystone to the creation of a "special nuclear material" park at TA·55 based 
on a triad of facilities·· the new adYanced plutonium lab, the existing PF-4 facility, and a 
rebuilt Nuclear Materials Storage Fadllty (also discussed below). CCNS and others had 
insisted on the preparation of an EIS for the SNMR&:D lab; this stalled the project long 
enough for Congress to review its need given the end of the Cold War and to decline 
funding. The lab then proposed three different upgrade phases for the CMR Building as a 
substituh! for the substitute. Now, a& a re&ult of further ongoing problems at the CMR 
Building, DOE and the lab are apparently refloating the proposal for an advanced 
plutonium lab at TA·55. 

The plutonium complex would also develop a pit disassembly technology, processing up 
to 200 pits per year. This would Include 240 pits over 4 years In a demonstration project to 
reduce pits to plutonium oxides for commercial reactor fuel rod fabrication. This program 
to produce ''mixed oxide" (or MOX) fuel for commercial reactors can potentially become a 111· 72-6 
major program at LANL. Other faclllties at LANL are already pursuing research Into MOX 
fu<!l fabrication, and the SWBIS fails to analyze the impacts of this program. PF-4 would 

CCNs .R .. ~,. of lhe Draft LANL SWEIS, Jun•1991, page 5 

Comment 11-72-6 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-14-6, above. 
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also process, use and rec:·cle up to 43 kilograms of plutonium-2387 for Apace and tl!fl'eStrial 
uses (principally for the fabrication of thermoelectric batteries used in nuclear weapons 
and spaceaaft). Costs for renovations and new glovebox lines have been reported to be 
approximately $350 million. ln addition, the Draft SWEIS con.,!den building a dedicated 
transportation corridor for special nuclear materials between TA-55 11nd the Chemical and 
Metallurgical Research (CMR) Building at TA·3. 

According to a 19911 federal General Accounting Office report, LANL ha.• the third 
higheat inventory of plutonium residues of any DOli site. llu!&e residues are dangerous if 
not stabilized, and the program to do so is behind schedule by up tu three years. LANL 
officials have cited competing priorities for funding, staff and equipment as impediments. 
As PP.t ls the only possible facility capable of processing plutonium residues, It Is probable 
that the new and emphasized priority of expanded pit production could further delay 
stabilization of LANL's plutonium residues. ln addition. up to 62 shipments of Rocky 
Flats' residues are tentatively scheduled lor processing at the lab. Concerning plutonium 
stabilintlon, the Draft SWEIS says little more than that "LANL would rerover, process, 
and store its existing inventory in 8 yean." Although the Rocky Flats residues are 
mentioned, processing of those residues are not analyzed in the Draft SWEIS. The Final I 11-73-9 
SWEIS needs to fully address lhe processing and stabilization at LANL of plutonium 
residues from both sites, and help ensure that stabilization of the lab Inventory is 
completed without delay. 

The Nuclear Material• Storage Fadlity. The Nuclear Materials Storage Facility (NMSF) 
at TA-55 was originally built In the mid-1980's for around $25 million; the lab never took 
occupancy of the facility becauae of egregious design and construction deficiencies,8 Vaults 
in Pl4 now hold up to 2.6 metric tonnes of plutonium and other special nuclear 
materials. With Its original design capacity of 6.6 metric tonne!!, the NMSF wUI be rebuilt 
for expanded storage at a cost of $56.7 mlllion.' Because stored pits radiate heat, cooling 
6ystems are necessary for storage. The NMSFs current design utilizes a passive cooling 
system. installation of an active cooling system, which the SWEIS states may be I 11-7 4-21 
considered "as appropriate", would enable the NMSP to hold up to 35 metric tonnes of 
SNM. (Current declared inventories for plutonium and highly enriched uranium (HEU) 
ue 2.6 and 3.2 metric tonnes respectively.) This would effectively CONtitute dramatic 
expansion of the NMSF's design capacity. ln the 1995 Notice of Intent for the LANL 
SWEIS, DOE stated that proposed capacity changes would be addressed ln the SWEIS, but 
the Draft falls to do so. 

1 Plutonlwn-238 hll 1 half-Ufe of ~.7 yun and II appmxli'Nitely 200 lime mono 11dloact1v• than Pu·239. 
DurJas 1 .....,t p-,and manuf"""'rJas CIIIIJ>OiBI'II 1'14 to prod- spacecraft batterieo for tho NASA 
c:..inl Propom. the nlllllber of ndlolojpW lncldmceo illclftSed by Zand a 1/ZIIma. 
8 Some oltbese delldend•• w-
- The do<king bay for Sole and Socun Trallen lraNpollllls pUt wu built too narrow to open tho lnlUer duors. 
As 1 .ault, pill woulcl have to have been transporled rio NMSF office opoa to tho vault; 
- 2-3 feet ol dirt w11 pla<ed on tho roof of the ... 11. The roof wu not setsmlcolly qualified; 

Vmtllatlon from the vault exited In oflioe space; 
Special paint in tile vault that was to aid In cleanup lmmediotely debonclocl &om tho subslra!<'; 
Two po boilen were placed 110ar the vault, an obvious fire 011d "'!'losim hazard; and 

• llladoqwlte llhieldiJI& was provided to JHO*I peroonnel from radiation. 

9 At thll writina. 1 House JIUbconunitteo ml!nerSY lllld Water Apptoprialim$ is recommPndillg no fwKling lor 
~'Y 1999 bacaUJelt io .. _ D\Oia validated bueliN! for the cool aNII<hodulo of these two ongoing ptOjects 
INMSI' rebuild and CMR up grid .. I c1oos not ••lot.' 

CCNS Reviow of the Dnft LANL SWEIS, lull<! 1998, pqe 6 

Comment 11-73-9 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-15-9, above. 

Comment 11-74-21 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-4-21, above. 
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The SWEIS Is treating the rebuild of the NMSF as a "done deal", with the installation of 111-75-3 
an active cooling system as a possible alternative. DOE has claimed that the NMSF rebuild 
can be categorically excluded from further NEPA review on the baais of its 1986 
environmental assessment, which was arguably Inadequate at that time. The NMSF 
rebuild issue is important because DOE has so far failed to make a programmatic I 
determination for the storage location{s) lor "strategic" pits. tO Other reasons that the issue 11-76-1 
of the NMSF rebuild is important are the known transfer of SNM from other DOE sites to 
LANL, deficiencies Involving the individual canisters in whlch Individual pits are stored, 
and Increasing evidence of seismic risks at LANL 

The Chemical and Metallurgical Research Building. The Chemical and Metallurgical 
Research Building (CMR) Building at TA-3 {the most populous technical area of the lab) 
was built in the mid-1950's. It is the lab's largest building at 550,000 square feet. Although 
it has many programs, Its principal mltlrion is to support SNM processing and fabrication 
at PF-4 through sample analysis of SNM. The CMR Building had a serious explosion 
during a classified experiment In NovO!JJiber 1997. Other safety problems finally caWM!d a 
seven month safety stand down, which has only recently been fully lifted. The fm;t 
upgrade phase lor the CMR Building has experienced serious enough cost overruns to 
warrant Congressional scrutiny {see footnote 8). 

Under the SWEIS's expanded operations, two currently unused wings of the CMR 
Building are being considered lor direct support of LANL's plutonium pit production 
mission. Special nuclear materials sampling would Increase to approximately 11,000 
samples per year. A special recovecy line would be relocated from PF-4 to the CMR 
Bulldlng to recover tritium from plutonium components. II is also possible that "pit 
reuse" operations (a "tune-up" of plb) would be relocated to the building. All of these 
relocations serve the ultimate aim of providing more floor space at PF-4 for stockpile pit 
production. In addition, the CMR Building would be a major facility for the recovery, 
proo:essing and storage of the lab's 3.2 metric tonne inventory of HEU. In Occcmber 1996, 
DOE identified the CMR Building as one of the ten most safety vulnerable HEU facilities in 
the entire nuclear weapons complex. 

Tritium facilities. Under expanded operation.~, the major tritium facilities at TA-16 and 
21 would store approximately 10 times the amount currently stored. This would include 
the loading of neutron tube targets and high pressure gas fllls and processing. Tritium is a 
radioactive isotope of hydrogen (H-3), used to boost the fission of plutonium pits. Because 
it has a relatively short half-fife (12.2 years), trltiwn Is periodicaUy replenished so that US 
weapons meet design yields. Because of the perceived need to produce more tritium, 
LANL is also conducting a major effort into research and development of accelerator
produced tritium (see LANSCB below). As a gaseous radioactive isotope, tritium is 
difficult to contain. lt alao readlly condenses into water vapor which is easily absotbed by 
Jiving tissue, multiplying Its potentlal biologic damage. 

High Exploslveo Testing FacUitlea. Under expanded operations, overall high explosives 
testing at various TAs will neatly triple, conswnlng up to 82,500 lbs. of explosives and 
6,900 lbs. of depleted uranium annually, along with "smaller amounts of other materials" 

10 Stratosf<: (or wor r ... rve) pits arelhooe whl<h have no! been docllll<d exces• and IIUI)' be uoed in nuclear 
wepono in !be future. 

CCNS Ke•lew of the lmft LANL SWEIS, Junel998, pogo 7 

Comment 11-75-3 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-17-3, above. 

Comment 11-76-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment I 0-18-1, above. 
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(among which l~ certain to be plutonium). II Many of these tesb are related to continuing 
research and development of plutonium pits. AJs a result of this increased activity, the 
Draft SWEIS postulates that the radioactive dose to the public wlll increase by one 
miUirem annually (the Clean Air Act llutit Is 10 miiJirem). TheBe high explosives 
experiments are "nonpoint" sources of radioactive air emissions (that is the emit;sions 
don't exit up a stack). Such sources must be monitored through the Jab's ambient air 
monitoring program, whose ad~<quacy may be questionable because of Issues involving the 
appropriate density of sampling units, siting criteria, periodicity of &ampllng and analysis, 
quality anurance, etc. 

The Draft SWEIS assumes that the Dual Axis Radiographic Hydrodynamic Testing 
(DARHT) wlll commence operations.IZ DARHT is a $270 million facility which will 
provide two x-ray lines of sight for the implmion process of surrogate pits (some of which 
may be full-iicale mockups using isotopes of plutonium not capable of achieving I 
criticality). DOE is already planning for a $t40 miiUon follow-on to DARHT, the Advanced 
Hydrotest Facility with 6 - 8 lines of sight, io be located at either LANL or the Nevada Test 
Site. The Draft SWEIS falls to consider this possible new faclllty. 

The La. Alamos Neutron Science Center. The anchor facility for the Los Alamos 
Neutron Science Center (LANSCE) at TA-5~ l.s a 800 million electron volt accelerator 
(formerly known as the Los Alamo. Meson Physics Facility (LAMPP)), which directs a 
proton beam to specially mode targetll. These targets undergo neutron spallation, which is 
used for a variety of purp()lji)S. Before the proton beam strike!! the tarsets, It traverses an air 
gap and ionizes air constituents. These gaseous activation products are responsible for 95% 
of LANL's radioactive air emissions. In 1992. CCNS filed a notice of intent to sue under 
the Clean Air Act for long-standing violations at LANL. Shortly thereafter, DOE 
announced the closure of LAMPP. Vigorous lobbying by both LANL manageme~\t and the 
New Mexican congmslonal delegation not only ensured LAMPF's survival, but 
ultimately the expansion of Its mission and change of name, with on estimated $750 
million in add-ons and improvements. AU of this was accomplished by 6wltchlng funding 
from the DOE Bnergy Research budget account to Defense Programs, a prime example of 
post-Cold War "conversion-in-reverse." 

Because of CCNS's litigation, annual operations at I.ANSCE fell at one point to 3 - 4 
months per year. Under the SWHIS's expanded operations, and with reported 
improvement& to LANSCE's exhaust line, <>perations will be Increased to 10 months and 
1,000 to 2,000 experiments per year. Upgrades at LANSCE are expected to send around 
225,000 cubic feet of "low-level'' waste to the Area G dump (see below). A high expl06lve 
assembly area and magazine will be constructed adjacent to a new Dynamic Experiments 
Laboratory. This Jab will Incorporate the use of gas guns for shock wave experiments, 

11 ~ 1979 LAN!. SWBJS otoles tllat 1111 -lod :UO.OOO lbs. of cleplell!d ur.anlum had l>een blown up by th•t 
time In lli3h explot!ves txperimonts, 10% ol which wu Ulwnod to have been oorooollzed. Tho 1998 dtaft 
SWEIS st..,. no currmt Hllmote. Tht! oanounl of cumulatiw dtpO!Iitilln of rodiOIICtlve and hazudous materials 
UHd In lhaeexporimenbiiiiAy be ol c:oncem because ul, IIII\OIIf olhor reasons, tho Ofta'a history oifottlllireo. 
The draft SWEIS doeo not oddmalhllllooul!. 
12 DARHT had ilJ own •P•-NEPA anatyaio. but only becauoetlw Los Alamos Study Group ond CCNS 
succ:et~Miy llUsated 'Sainsl DOE lor ilJ laiNre to prepore on EIS. A federal judge tmpo...S 1 16-month 
lnjUP<-'tion og.w..t DARHT construcHon. whld\ wu tm.d once DOE compltltd an 1:15. In hit ruling to lilt tho 
lnjun<Uoo, the judge abo recogn1ltd theaerious mvironmentol iml*b that DARHT could have in the ownt o/ 
an ac:cideru. DOE malntalna that explosions Involving plutonium will bt held In cuntalniMftl vesS#Is. 

CCNS Rtvlew of the Draft LANL SWEIS, June 1991, PIS• 8 

11-77-21 

Comment 11-77-21 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-19-21, above. 
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many of which may Involve special nuclear material for further research and 
development of plutonium pita. All of thi5 could ultima!l!ly be directed towards the 
development of proton radiography for the Advanced Hydrotest Fadlity, which could be a 
distinct Improvement over the x-ray radiography planned for DARHT (and therefore a yet 
better tool for weapons desigtl). 

Given scant discussion ln the LANL SWEIS is a new 40-million volt accelerator that will 111-7 8-21 
be constructed at LANSCE for the demonstratlon of a new technology for accelerator-
produced tritium (APT). Because tritium decays relatively rapidly at 5% per year, It needs 
to be periodically replenished ln order to ensure weapons rellablllty (i.e., that they would 
explode within ± 5 • 10% of design ylel<b). OOE has been unable to produce tritium since 
the late 1980's when production reactors at the Savannah River Site (SRS) In South 
Carolina were shut down for serious safety reasons. DOE Ia now exploring two tracks for 
future tritium production • one in a commercial reactot (which could violate International 
prohibitions against mixing civilian and milita.y nuclear uses) and the development of 
APT technology at LANL. That technology, if suc:cesslul, would then likely be scaled up for 
construction at SRS. However, the need for future production of tritlum is itself doubtful, 
given possible further bilateral cuts In Russian and American nuclear weapons stockpiles. 
Needed tritium production rates ue predicated on the high number of weapons allowed 
under the first Strategic Arms Reduction Treaty (START) (approximately 10,000 each). 1 11 79 5 
START U ha9 been ratified by the US Senate and Is up for consideration by the Ru.,;ian - -
parliament Tritium from additions! dismantled weapons can be recovered and recycled 
for remaining weapons. Nevertheless, the lab Is planning on spending approximately $290 
million on thia new production teclmology by the year 2004. 

Possibly related to the development of APT technology is development of the 
accelerator transmutatiun of nuclear wast<> (ATW). This may initially seem like an 
attractive idea, where theoretically a proton beam could bombard nuclear waste and break 
down plutonium and high-level radioactive wattes Into more stable elements. ATW is 
likely unfeasible because: 
I) Nuclear waste would first have to be reprocesaed, which creates yet more waste; 
2) Reproc1!5111ng for A TW would provide an international example for continued 
reprocessing. which can always give the opportunity for diversion of materlnls into 
weapons pn>grams; and 
2) Waste typically consists of more than just a few long· lived radioactive elements. An 
accelerator beam would likely have to be Individually configured for each major ,

11 80 21 radioactive element, driving up costa to potentially exorbitant levels. - -
The ATW program is yet another significant subprogram at the Jab that could mushroom 
In size, acting as a potential magnet for mote on site was !I! generation and the potential 
influx of wastes from other sites. 

Area G "Low-Level" Waste Dump. Area G, located in TA-54 on the narrow Mesa del 
Buey, is approximately 3 miles frmn LANL's lx'Ciroom community of White Rock. Its long 
northeas!l!m bounda.y is contiguous to designated San lldefonso Pueblo Sacred Lands. 
TA-54 contains many potential archeological slte9 of traditional cultural importance. Area 
G is just one mile west of Tshirege, the largest Ancient Pueblo ruin on the Parajito Plateau. 
In operation since 1957, Area G has over 160 unlined disposal shafts and numerous 
disposal pits. Far from being just a "'low-level'" (LLW) radioactive waste dump, in the past 
reactor rods, highly activated targets from LAMPl' and "classified'" wostes were buried at 
Area G. With the stroke of a pen In the mid-1980s DOE raised the radioactive level of 

CCNS Review of tho Draft LANL SWEIS, June 19M, p•s• 9 

Comment 11-78-21 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-20-21, above. 

Comment 11-79-5 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-21-5, above. 

Comment 11-80-21 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-22-21, above. 
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transuranlc {TRU)U waste by an order of magnitude, thereby Increasing the amount of I 
radioactive materiale that will remain buried. There are no plans to cleanup Area G. 11-81-23 
Tritium vapor transport across the narrow mesa is a potentially serious problem. 

Under the SWEJS'e expanded operations, DOE's preferred alternative is to expand two 
new zones to the northwest of Area G In a stepwise fashion. Without expansion, disposal 
capacity Is projected to be filled before the year 2000. Due to the overall increase in 
programmatic weapons activities, construction upgradee to major facilities and 
curtailml!l\t of offsite shipments of LLW, the Draft SWBlS projects that on-site shipments 
to Area G will be almost double the current 1300 shipments each year, resulting in the I 
burial of approximately 120,000 cubic meters ofLLW over tO yeatS. In a process separate 11-82-7 
from th" SWEIS, DOE is also considering whether LANL ahould become a consolidated 
disposal center for LLW from other OOE sites. Hence, any expansion of Atea G could open 
the floodgates lor huge volumes of olfsite LLW. 

Environmental Management Issues 

Environmental Restoration and Waste Management 

OOE agreed In a 1990 fuderal court order to prepare an integrated national NEPA study 
on the environmental restoration (ER) and waste management (WM) t4 of the nuclear 
weapons complex. That study would have helped set cleanup standards and priorities and 
future land-use policies. ER and WM are inextricably linked because of the overwhelming 
volumes of wutes that cleanup could send Into OOE's WM infrastructure. In 1994, OOE 
unlla~rally decided to drop cleanup from the study. In 1995, DOE released a draft waste 
management study, which was roundly crllicized.l' In 1997, after being questioned In 
court over Its long delay, DOE finaUy released its final waste management study, which 
substantively differed little from the draft. In that dO<:Ument. DOE stated that the Impact of 
cleanup wastes transferred to the waste management lnfrutructure was possibly ripe for 
programmatic analysis, but that analysis couldn't be done be<:ause OOF. didn't know the 
extent of n4!t!ded cleanup and or even the composition of wastes throughout the complex. 
That, of course, would be a major point of a national study. In CwrMt litigation {Initiated 
by a coalition of 39 activist organizations, including CCNS), OOE has still refused to 
prepare the national cleanup study that it agreed to do long ago. OOE's rationalization is 
that all cleanup decisioN ue entirely specific 10 Individual sites, an assertion obviously I 
contradicted by the maS&Ive volu<ne of current and planned transfers of cleanup wastes 11-83-5 
between sites. A federal court hearing on whether OOE should be held in contempt for its 
failure to prepare the national cleanup plan Is scheduled for October 1998. 

OOE has published three successive draft national cleanup plans without NBPA review, 
de~plte the requirement that all majur federal actions undergo envirorunental analysis 

I 3 TRU wastft are wastn with eh!lnentt heavier than. uranium at amounts <eonlainlng 100 NJ'lOC\lJ'ies or more 
per gromfor 20 yeuo (tx<ludil>g opent nU<kor fuel and hlgh.l<vel wastro). Thll prindpaDy rneons plutonium· 
contomlnoh!d w-.. UniU DOll ndefined TRU wastes In the mid· 1980's, the threshold wu 10 rwnocuriet. 
l 4 Envil'Oft11IOtltal Rottorallon Ia lha cleamop of past wuies. Wuw MlllllgtnW\1 io lha •turoge, tnatment ond 
dlspoool of amtn1 and future wultO. 
l 5 On the <lay ollls rtlease, the headlines for USA Tothy was "The $59 Million Lotnon." A whlsUeblower 
Involved in the otudy clalmocl it wu utln5 ineomplota or fraudulent data ond w .. grantod prot..ded status by 
the D<porlmOIII ol Labor. 

CCNS Review of the Draft I.ANL SWEIS, June199e, pogelO 

Comment 11-81-23 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-23-23 above. 

Comment 11-82-7 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-24-7 above. 

Comment 11-83-5 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-25-5 above. 
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anJ public comment. The cleanup of the nuclear weapons complex Is expected to be the 
largest cleanup program in hwnan history; estimates are as high as $300 billion. 
Neverthelesa, DOE c:ontlnues to make national and local deanup decisions. budget 
allocations and lntetstate waste transfers based on these draft md non-NBP A-reviewed 
plans. The latest plan, the so-called Acctleraling Clanup: Paths lo Closure, makes the 
claim that most DOE sites will be "cleaned up" by the year 2006 (LANL has slipped to 2008). 
In the 'lab's case, what cleanup means is that Ill retrievably stored TRU wastes will have 111 84-3 been shipped to WJPP while 85% of all total radioactive wastes be left In the ground. The -
irony here Is that the.Wfi'l' wastes are relatively aaie in that they are above ground and 
monitored. The danger Is that TRU wastes buried at the lab before the mid-1910's 
t'equll:ement for retrievable ston>se inay. be left largely uniemediated. Finally, the Pnlhs to . 
Cl6surc .Plan assumes that n<i treatment of groundwater con~tion will be required. 111-85-12 
The first lab deep groundwatm monitoring well in 30 years has recently found traces of 
tritium. Additionally, the New Mexico Environment Department (NMED) DOB Oversight 
Bureau lwlcomplled a growing.body of data that documents offslte migration of 
.radlonuclidee, principally onto San lldefoaao Pueblo Ianda. 

n..! fins! waste management study projects tluit LANL will generate 11,000 cubic meters 
of TRU waste and 150.000 cubic meters of ."low-level" waste by the year 2017 a9 a result of 111-86-28 
nuclear weapons n!lle&rch arid production. [The latter figure is probably low because of 
more planned facility ~pgrades.] The Paths lo Cloful¥ Plan lowers the original $3 billion 
estimate of lab deanup to $1.1 billion,l6 but then projects $11.~1 billion as needed for the 
waste manasement of current and future wastes lhrougl\ the year 2070. 

Indication of LANL ProgrammatiG Priorities:. 
Comparl11011.of Lab Budgets for CI111111UP of Past Waates 
and .Waste Manlaement of Exlllllng and Future Waste. 

'"TTik_bor....,_ 
$738 -loreidollng -le """"'"'ond 110.58 blllon lor 

--dlpoullhrough FY2070. 

Aa mentioned above, there are no ptaris to cleanup LANL's largest radioactive waste 111-87-7 
dump (Area G), which will be enlarged under the preferred alternative of expanded 
nuclear weapons operations. 

16 An .. tlmafle 1w ,.._dy been floated fur h deallup of TA-21 alone at a cOst of over $450 tniWOD. This 
laru:lls extens!vely cootaminabod.ls dose to d1e Lao Alamos town site. and is coveted by tht Los Alamos County I 11 86 28 
Ccmmisston u a poioible oite for future oce>n0111ic devtlopmonl. The danger here b thai this TA·21 cleanup - -
estimate may illustrate how overall deallup <0018 at the lab are grosoly undOI<Siimated;.or h TA·21 cleanup, COnt 
at roushJY to% of tntallab <leonup costs, could 'detroct from aU other dtanup at LAN!.; or both. · 

CCNS Review of tho Draft;LANI. SWEIS, Junel998, pagell 

Comment 11-84-3 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-26-3, above. 

Comment 11-85-12 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-27-12, above. 

Comment 11-86-28 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-28-28, above. 

Comment 11-87-7 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-29-7, above. g 
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A July 1997 audit by DOE's Inspector General found that <:'UI of $386 million spent on lab 
cleanup between FY 1991 • FY 1996, 19% ($305 million) had been spent on paper studies 
and program management Instead of actual cleanup. The LANL SWEIS states "(t]he ER 
Project Is ongoing and its Implementation Is unaffected by the changes examined in the 
four alternatives In the SWBIS. The BR Project Is Included in all alternatives." The 
SWEIS further states "(b)ecause there are no Individual or specific environmental 
restoration activities proposed within the scope of this SWEIS (such actions are proposed 111-88-3 
and undertaken on a tlme-acale that is not compatible with the preparation of this SWEIS), 
the ilnpact analyses regarding such actions are presented In general terms based on the 
experience of the program to date. • The DOB Inspector C'.eneral has effectively summed up 
the experience of tlu! LANL cleanup program to date. Furthermore, the statl!lnent that the 
limt--scale of Bit activities is not compatible with the preparation of the LANL SWEIS 
appears to prioritize tlu! procedural completion of the SWEIS over its contents. In shnrt, 
the SWEIS aclll as a vehicle for the Implementation of expanded nuclear weapons 
actlvitiel (with related generation of future wutcs causing the t1l!ed for yet more cleanup), 
and fails to give the public a site-wide analysis of lab cleanup plans, the cumulative 
en•ironmental ilnpacts of long burled wastes, and possible ways that LANL cleanup could 
be ilnproved and made more efficient. 

Of&ite Cont.mlnant Migration 

In the seml-arld, canyon-and-mesa environment in whiclt LANlls located, storm water 
runoff events can be a significant pathway for the offsite migration of contaminants. The 
Draft SWEJS states "(a]t LANL, surface runoff is controlled by flow barriers, collection of 
surface water, or contouring the ground suclt that flow off the site is precluded." That 
statement is false- -it Is commonly understood that offslte water runoff often occurs 111-89-11 
during dramatic storm events. During a single storm event in September 1995, per&<>nnel 
from the New Mexico Environment Department took samples of flowing water and 
sedilnent at the offllite junction of State Highway 4 and Los Alamos Canyon. Levels as 
high as 24 plcocuries per liter (pCI/L) of gross beta and 7 pCi/L of stronlium-90 were found 
in water runoff. u.'vela as high at16 pCI/L of gross beta, 7 pCi/L of Cesium-137 and 1.8 
pC!/L of Pu-239 and 240 wen) found In sediment. When a dozen possible storm events 
producing offsite flow In a year (this Ia highly variable) is multiplied times some six major 
canyon oyslems at LANL (and over SO years of operations), the amount of potential 
cumulative offslte migration Is sobering. As an example, tlu! LANL Environmental 
SurveiUance Reports for 199111how valuett recorded as high 119 6.9 pCi/L of Pu-239, 240 In 
sediment where Los Alamos Canyon enters the Rio Grande, compared to .010 pCI/L 
Immediately upstream. I 7 

As a general condition <>f LANl's llquid effluent di5cltarge permit, the lab Is required to I 
develop and implement Stormwater Pollution Prevention Plans. To date, around 60 of 11 90 11 
these plans have to been developed, but only on a building-by-building basis. The SWEIS - -
I$ deficient In that It falls to integrate these plans on a eile·wide basis or to analyze the 

17 A> law as 1992. IANL manapmml wu clalmins that "(l)evelo of rldioocllvlty !Ugher ihan th£ noturally 
occurring bid<cround have"""'' beoa meooured In the Rio Gnnde. The l.aboraloey tokes samples frequendy 
from the river between Abiquiu and Cac!Ud muvoln. • ThlJ dalm was Cltritd in 1 Jab..pneratecl public 
n~lations docwnent that wulnchoded ilia s..nday drculaijon of the tqlon'• newapapor. While in a hoU
•plittif'lg ftd,nlctliC!nse this staNment may be true, it b nnerthdeu dith\puoua. Plutonium it not w&Wr 
soluble. U pnaen~ It is found "hltdlhildns" en oedlmenta and nat In river water ltoell. 

CCNS llnNwof the Draft LANL8WEIS, JUDtiHS, Pill• tz 

Comment 11-88-3 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-30-3, above. 

Comment 11-89-11 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 5-60-11, above. 

Comment 11-90-11 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-32-11, above. 
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cumulative impacta of past, present and future offsitc migration of contaminants. It is 
unlikely that any vehicle other than the SWEIS would present the public with a legally 
mandated opportunity to comment on and influence a site·wide Stormwater l'ollution 
p...,vr.ntlon Plan. Toward• that end, It \o important that the final SWBIS help dewlop and 
incorporate such a plan. 

Groundwater Contamination 

As pNViously mentioned, DOE's current cleanup program plan for LANL assumes that 
groundwarer remediation will not be required. For yeua, the lab perpetuated the myth 
that the volcanic tuff above the deep ground water from which Los Alamos County draws 

11-90-11 
cont. 

Ita drinking ~upply Is an Impermeable barrier to any potential contaminants. In the 1990s , 11 91 11 this myth has been thoroughly debunked by NMED and others. In addition, the first • • 
ground walet monitoring well drilled In 30 years haa tentatively detected trace& of tritium, 
which, if verified, can be a precursor of future contamination.tl A!l dlscusaed below, 
existlnJ! mordtoring well& for Intermediate bodies of ground water have detected heavy 
contamination at various locations. The hydrological avenues of recharge of deep ground 
water from the Intermediate bodies Is not understood at this lime. 

The Draft LANL SWEIS stale& that ''(a]lthough mechardsms for recharge to groundwater 
arc highly uncertain, It Is ponible that discharges under eny of the alternetives could r .. ult 
In contaminant transport In groundwater beneath Los Alamos Canyon and off site. The 
outfalls ISIIOCiated with the Expanded Operations and Greener Alternative would reflect 
the largest potential for such contaminant transport .. .'' Under alluvial and perched water 
quality, the Draft SWEIS further state~ that "many questions remain regarding where 
groundwatc>r occurs, groundwater quality, and potential contaminant migration." For 1990 

111 92 11 • 1994, "trace amounts of tritium, plutonlum-239 and plutordum-240, americium·241, and - -
atrontium-90 have bet!n detected ln samples talcoo from the main aquifer" (although with 
the exception of tritium these results have not been duplicated). Ultimately, the Draft 
SWBIS calls for the installation of more monitoring wells in order to better understand the 
effects of LANL operations on the main aquifer, aomethlng which the lab, If it was a 
responsible environmental steward, should have don<! long ago. Due to the lack of data 
and understanding, the Draft SWEIS Is incapable of providing a picture of cumulative 
LANL lmpacta on groundwater, <>ne of the region's most precious natural resource&. 

The Radioactive Liquid Waste Treatment Facility 

Relevant to both the general !&sues of surface water and gtoundwa.ter contamination 
already di&CUJsed is the R.dloactive Liquid Waste Treatment Facility (RLWTP). This 
faclllty, to which radioactive liquid effluent Is piped directly from T A-55 and the CMR I 
Building, is 1 3Soyear old facility using 40-year old water treatment technology. A 1994 11-93-11 
LANL budget requtst admitted that the RLWTF could possibly be violating the Clean 
Water Act, which "may cause higher than acceptable exposures to the public and wildlife." 
Effluent from the facility commordy exceeds State water quality standards for nitrate& 
(likely due to the extensive use of nitric acid for plutonium proceaslng) and llt'If·regulated 

18 A• 111inlemting side W..., this new D10nltotlng weU Is now proje<ted to coot $1.7 Dlllli011. quadruple Its 
lnittal estimate of around: $400,000. Belfde5 beinJ an exampk- of LANL cost overruns, Ibis could han MlouJ 
ilnplk:atiON In tbat, .. ptor an asreemont with the Slate. there ... 30 IROfO w•U. to drill, rolling d<ouba tltot 
tile asreement can bo fullilled. 

CCNS ll.o•low of the Droit LANL SWEIS. Jun• 1998, ptp1J 

Comment 11-91-11 

Location ofSWEIS Revision(s): None 

Response: 

See response to comment 5-22-11, above. 

Comment 11-92-11 

Location ofSWEIS Revision(s): None 

Response: 

See response to comment 1-40-11, above. 

Comment 11-93-11 

Location of SWEIS Revision(s): volume I, sections 2.2.2.14, 4.3.1.3, and 
5.2.3.2 

Response: 

See response to comment 5-11-11, above, and also 11-42-11, below. 
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DOE Derived ConCC!fltralion CuideUnes for various radionucUdes. In the drought of 1996, 
NMBO personnel commonly willle5Sed LANL"s large herd of elk drinking at the RLWTF"s 
liquid effluent outfall. 

In spite of the RLWTF's known deficiencies, as part of justifying the decision to relocate 
plutonium pit produc:tlon from Rocky Flats to LANL, the SSM PElS made the claim that 
all tab waste mana~ement fadlltiea were adequate. In the 1995 Notice of Intent for the 
LANL SWEIS, DOli had prop06ed to entirely replace the RLWTF and to analyze that 
proposal in the SWEIS. In this Draft SWEIS, the Department has abandoned the 
replacement idea and instead claims that reverse osmosis equipment will soon be 
retrofitted into the exlstins fadlity (which should talce care of nitrates and most 
radionuclides, tritium being the notable exception). However, those retrofits were 
previously scheduled to take place In 1997. Additionally, for years LANL has promised to 
NMED that it would drill tnOnitoring wella under the facility in order to gauge the extent 
of contamination from plutonium, americium, etc., • pledge which has yet to be fulfilled. 

"The RLWTF dumps liquid effluent onto the alluvium floor of Mortandad Canyon, in 
which perchad aquifers are situated that are Sta•protected for possible future use. The 
1995 LANL Environment.ll SuJVeillance Report states "(t]ritium; atrontium-90; 
plutonium-238, plutonium·239 and 240; amertdum-241; gross alpha: and gross beta are 
clearly detected in many of the (monitoring) wells ...... The levels of tritium, stront!um-90, 
gross alpha, and gross beta exceed drinking water criteria in many of the wells." The final 
LANL SWEIS needs to explicitly address and lay out a concrete schedule for badly needed 
retrofits to lhe RLWTF. It also needs to address Improved treatment of water soluble 
radionuclldes (such as tritium), which reverse o~mosis equipment cannot rectify. 

Air Quality 

11-93-11 
cont. 

"The primary federal environmental law governing air quality and related public health 
is the Clean Air Ad. Radioactive air emisaiom are regulated under Subpart H of the Act, 
which went Into effect in December 1989. In September 1994 CCNS sued DOE over long· 
standing violations of the Ad by LANL. In Aprlll996 • federal judge ruled in CCNS' 
favor, finding by the lab's own admissions that 31 out of 33 major stacks were out of 
compliance (the othtr two stacks were only brought into self-claimed compliance in the 
summer of 1993). Just four months after the judge's ruling, LANL issued a press release in 
which It claimed that not only that had all stacks been brought into compliance, but that 
the lab had done so for only $25 million. Originally LANL had requested $140 million for 
needed improvements through FY 2003. Neither EPA nor any other governmental agency 
has verified LANL's claim of compliance. The Draft SWEIS somewhat cautiously states 111 94 19 
that ·rsJince June 1996, DOE and UC [LANL managtr) have UI£Wl!1 that LANL operations - -
are in full compliance" (empho•i> oclded), rather than simply claiming compliance. 

As the result of a consent decree negotiated by CCNS to settle the litigation, an 
independent, non-governmental auditor was selected to rigorously examine LANL"s 
compliance with the Clean Air Act. In May 1998 that auditor found in a draft preliminary 
report that the lab was still out of compliance, principally because of insufficient 
documentation of radionudlde Inventories and problems with quality assurance. 
Radionuclide inventorii!S are the prerequisite for building compliance because the amount 
of related potential eml9slons determine whether a facility is monitored or not. Quality 
assurance prooodu...., then enaure that calculated public radioactive doses are properly 

CCNS Review of U.. !mit LANL SWBIS, }tlfte19M, pase t« 

Comment 11-94-19 

Location of SWEIS Revision(s): volume I, sections 4.4.3.2 and 7.4.1 

Response: 

See response to comment 3-11-19, above. 
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Clean Air Act compliance were Inadequate J'redictably, the lab has disputed the auditor's - -
arrlwd at. Hence, the auditor e~~sentially found that both the front and back end• of full 111 94 19 
overall finding of noncompliance. The final SWEIS should addre!.'ll the auditor's findings cont 
and diecuoo If and how they wlll be cor...,ted, so that LAN'L con justifiably daim full ' 
compliance. 

In the arena of hazardous (toxic but not radioactive) alr emissions, the Issue of beryllium 
cmisaions Is of po98ible concern. BeJylllum componenta are commonly uaed in nuclear 
weapons production. It I& w clo6ely linked to f.lutonlum pit production that berylllum 
operations were historically located at Rocky F ats. With the demise of production at that 
site, DOE expllcltly staled that future beryllium operations must be co-located with the 
lu ture site of plutonium pit production. Beryllium opetatlons WP.rl! ttans/erred from 
Rocky Flats In 1993, Indicative of a predetermined declalon to tdoc:ate pit production at 
!.ANI. IS well. 111-95-19 

The Draft SWillS states that New Mexico had ambient air quality control standards for 
beryllium emissions, but thet!e were repealed In 1995. Beryllium monitoring at the lab was 
discontinued alter December 1995. Berylliosis became a serious worker health concern at 
Rocky Fla18, even to t~ oot directly Involved in production operations. Under the Draft 
SWEJS's expanded operations, beryllium operations will be dramatically increased, with a 
$13 million consolidated beryllium facility nearing completion at TA·3. As reported in the 
media, the lab is even claiming that oertain beryllium operations are exempt lrom the 
Clean Air Act. The fins! LANL SWEJS needs to address the issue of beryllium air 
emis•ion• ond nece&llary monitoring for this toxic metal. 

Transportation 

In the Draft SWEIS, rates for increased tranaportatlon of radioactive materials ore given 
only for the expansion of Area G and the enhancement of plutol\lum pit manufacturing. 
for the expanded Area G, on-site shipments wmdd virtually double from the present 1,300 1

11 96 7 shipments annuolly, whereas oflslte shipments would be reduced by around 380. - -
Howover, thi• doesn"ttake into account the fact that Area G could become a consolidated 
radioactive dump for "low· level" waste from other DOE sites, which ''Ould result in large 
numbers of oHsite shipments to LANL 

Under stockp~ pit production, onsite shipments of •-pedal nuclear material• I• expected 
to increase by 500 shlpmentt per year and shipments to and from Oak Ridge in Tennessee 
(for weapons llll<Onda.y componenls) and the Pantex l'lant outside Amarillo, Texas (for 
final weapons assembly), by a total of 50 ohlpments. The Draft SWE1S then states that "the 
portion of these shipments attributable to [expanded) pit production Is a small percentag<> 
of the total on .. ite (about 5 pt"J'Cfnt) and off-site (about 1 percent): It can then be 111-97-20 
extrapolated that an aggregate number for onslte shipments would be 10,000, and the 
aggregate number of intersite shipments would be 5,000. This would still not include 
some estimated 7 .S00 WIPP shipments from LANL and additional shipments related to 
subprograma not considered In the Draft SWEIS (such as mixed-oxide fuel fabrication for 
commercial reactors and the processing of plutonium residues from Rocky Flats). In &hort, 
the Draft SWEIS fails to adequately estimate ali total shipments of radioactive materials 
and related potential accidents 15 part of analy:!ing the possible cumulative Impacts of 
continued and expanded operations at LANL. 

CCNS .R•vicw of tho Dnft LANL SWillS, Jun•1998, P"P 15 

Comment 11-95-19 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-37-19, above. 

Comment 11-96-7 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-24-7, above. 

Comment 11-97-20 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-8-20, above. 
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Risk Anal}'lles In the Draft LANL SWEIS 

The Draft !>WEIS contains a number of risk analyses. pertalnlng to accidents Involving 
hazardous or radioactive materials, all confined to speclllc facilities. According to DOE, 
these pose little risk tu the public. There Ia, however, one very obvious risk that the Draft 
SWElS completely falls to analyze. the risk posed by • major forest fire on LANL property. 
In the 197011, the La Mesa fin! b~d beyond the Bandelier National Park boundary onto a 
small porti<>n of the lab, llopplng at the~ of a canyon, beyond which are located 
magazine bunken for high explo•lves at TA·l6.t9 This area hA• much taU timber, In 
which a forest ftre con crown and quickly expand. 

In 1996, the 16,000 acre Dome Ftre burned through much of Bandelier National Park to a 
line that roughly paralleled within 2 to 3 miles the lab's southwestern boundary. It was 
only a favorable shill of wind that allowed this fue to be contained on the scruthem edge of 
Frijoles Canyon in Bandelier Park. Santa Fe was directly in the smoke plume of the Dome 
Fire for 2 to 3 days. Because ills relatively remo~, the southwestern area of the lab has 
historically been used for a half century of high explosives testing, much involving 
radioactive materials. As already menti<>ned, this level of activity Is projected to trlpl" in 
the Draft SWBIS. In the past, DOE has as.•umed that 10% of depleted uranium In high 
exploo!Vf'O M!llt& woo IP.moolu..d (f'S'tl:eS ""'not ovollable for other radioactive materiab), 
which raises questions concerning uptake In plants and treea which can then be released in 
the event of a forest fue. The hot shrapnel from expiO!IIve testing itself has commonly 
cau. .. d fires In the past, none of which hu fortunately yet caused a major fomt fae. Tite 
bottom line Is that foR!St fires remain as an annual and serious threat to LANL. Nuclear 
weapons ectlvltles are being expmded, yet the Draft SWEIS falls to coruoider the 
environmental and health risb to the public from a major forest fire on LANL property. 
This Is a major deficiency, given that a sweiS must analyze the cumulative impacts of 
ongoing and reasonably loroseeable activities. 

Environmental Justice 

11-98-22 

11-99-22 

11-100-22 

OOE Is required under Executive Order 12898 to identify and address disproportionately 
high and adverse human health or environmental Impacts of federal prograll\5 on 
"minority'" populationa. Within a 50-mile radius of LANL, nearly S4'Y. of the population 
b considered to be minority (predominantly Native Americon and Hispanic), in contrast 
tu a national overage of 24%. l'or all pteferred expanded operations, the SWEIS conclud"" 
that there would be no adverse environmental justice impacts (it does note a "possible 
concern• relating to the expanded Area G radwaste dump next to San Ddefonso Pueblo 
Sacred Lands). New Mexico has a stale-wide minority population of 49,6%, double the 111-1 0 1-15 
national average. There could be Mrious environmental justice issueo involved with the 
consolidation of nuclear weopons programs at LANL, coupled with the siting of WlPP u 
the nation's firat defense nuclear waste dump In the NJne elate. As already mentiorwd, 
DOE stated In the SSM PElS !hot the pitlabrl~>~tion facility at TA-55 Is expected to be the 
only TRU waste generating faclllty In the future. Those woslell would then be buried at 
WIPP. Furthermore, DOE stated In an BIS for the DARHT facility that it has a policy of not 
conducting high explosives tests Involving plutonium in California, with no policy 
justification given. For DOE to be icnplementlng "" aggressive program of expanded 

I~ TA•l6 has bftnlho l>lstork slle lor ...,..rch ond labtleotion of high oplooivct ond llmlled .. sembly of 
nuclear weapons (primarUyfnrtutma). lt ia now alto thf. Nte for much of LAN\.'s~panded tritium actlvities. 

CCNS Rmowolllt• Droit LANLSWEIS, J•no1991, P"8•16 

Comment 11-98-22 

Location ofSWEIS Revision(s): Summary; volume I, sections 3.6.2, 5.1.11.7, 
and 5.2.11.1; volume III, appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

See response to comment 1-9-22, above. 

Comment 11-99-22 

Location ofSWEIS Revision(s): Summary; volume I, sections 3.6.2, 5.1.11.7, 
and 5.2.11.1; volume III, appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

See response to comment I 0-41-22, above. 

Comment 11-100-22 

Location ofSWEIS Revision(s): Summary; volume I, sections 3.6.2, 5.1.11. 7, 
and 5.2.11.1; volume III, appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

See response to comment 1-9-22, above. 

Comment 11-101-15 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-43-15, above. 
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testing at LANL (coupled with a halt-cmtury's history of such testing) suggests the 
application of a double standard to the nation's state with the highest minority population.l11-1 01-15 
The Draft LANL SWEIS Is deficient In II$ exploration of potentlal environmental justice 
issue<~ aasoclated with expanded nudear weapons operations at Los Alamos and the cont. 
cumulative Impact of all related activities in New Mexico. 

Plea,. ........ It wrU!en public COI'IIIIIeftltM tilt Drill LANL SWEIS 10 Mr. Corey Cruz, U.S. OeporlrN!nt ol 
I!MfSY. All>uqutrquo Of'et'""""' Ofllco, P.O.IImt !UOO, AlbuquotqUO. NM 871B5. Mr. Cruz will be .occeptlng 
pub1ic COOM\OIIta until July 15, 19911. Copltl of lhe Apdl1998 Draft SWEIS Suautwy end Its supporting 
d........mtcon beobtalnodby colllngMr. Couz Ill~. SWEIS Public Hearlnfs .,.scheduled for )uno 
9, tc.o Alomoo DOE Operotiorll Oflia>, 528 35ih St. Loa Ala.onoo '""" 2:00 pat to 5:00 pat ond 6:00pm to 8:00 p111; In 
Santa Fe, J..,.IO, at the 5wtoney Convlllllon c .. m, w .. t Marcy from 10:00 am 10 5:00pm and 6:00pm to 9:00 
pat; In F.tpaftola. J..,. 24, at the N01thero Now Mexico CoiNIIunlty Collop, 921 Patoo Oft.ltt &em 2:00pm 10 5:00 
pOl ond 600 ..... to 900 pm. 

A<ronynw 
CA.'v!P 
CCNS 
CMR 
Curio 
DAJIHT 
DoD 
DOE 
DP 
HEU 
IHS 
Ell 
LAMPF 
LANL 
LANSCE 
LLW 
Nano 
NEPA 
NMED 
NMSF 
MOX 
NPT 
PElS 
l'P·t 
Po:o 
Pu 
RLWTF 
SNM 
SNMRicD Lab 
~'TARTII<U 
SWBIS 
TA 
TRU 
uc 
WM 

CApltJI AA'ICts Mana~mmt Pto..:~s 
CoaD!med CltizeDolor Nu~ Safoly 
Chohllcat oncl Metallurpl Reotorch Bull4tns 
A mtaourlnJ unit ol radiaodivity (3.7 b1Ui011 deooys per oecond) 
Dual Axis Radlopaphlc Hydrodynamic Testing F~~eility 
Otperi!Nnt ol DtfoNe 
DopartmfJII ol l!ne'8)' 
DO!l[)e{enoel'n.....,.. 
HlshJy tnridlod uranium 
Enviroamtftlallmpa<tota-t 
Environmontal IOSiontlon 
Loa AJamoo M...., Physics Fldlily, now l:nown ui.A-'ISC6 
Los Ahunos NilllDMI Llboraloty 
Los Alamos Neutroa SclflerlnJ Ctnler 
Low~level waste 
BWionth (l)'lnbol n) 
Notional Environmontal Policy Act 
Now Modco P.nviroNnont Dtparlnttnt 
Nucloar Materials Stonp PacUity 
Mlxod oxide 
NOIIProlihratlon Tnaty 
Pro~riiNIIItlc env-.tallmpoct otall!lnont 
Plutoalum Padlily In BuUdlng-t, Technical Areo·SS 
Trtlllonll\ (symbol p) 
Plutonium 
RAdioactive Uquld Wast. Trntment Fa.cWty 
Spodat Nuclear Materials (plutonluDI and hlgnly enric:hed ul'lnlum) 
Spodat Nucleor Materialo Roaearcll and Dtvelopmtnt Lab 
Strateslc Anna Jlad~~etlon Tlfttiet 1 tc n 
Slte-wldo envlroruntntallmpact otatem""t 
Tedtnt.:alarea 
'liansurallkw-
Unlveroll)l of California 
\Vette management 

Sour<eo: FY 1993-1999 DOE Congmslonal Budpt llaquestt; 1998 DOE ACC<Imlfng Cltfl11up: Potlrs lo Clo'"re; 
FY 1994 • 19981.ANL CAMPs; FY 1989 ·1998 LANL lnstltutinnal Pl~~no; April1998 Drift LANL SWEIS; DOB 
O.:tober 1997 Stockpile S-ardahip onc1 M-ont Plan: Pin! Annuol Updale ("Tho Green Book'); annuol 
lnfleHon convenlono lac:tcrJ Iron> 9th District Fodera! -... Bank w.ob page. 

7t•l .. ~hnJ 

CCNS JltviewoflhoDraftLANt SW£15, June1998.p"&tl7 
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CCNS 
Conc-•med C/Hun~lor Nud•er S1kly 

The Need for DOE's 
Stockpile Stewardship and Management Program? 

DOE io planning to opend a mtnlmum of 40 billion dollars over the next decade 
on Ita Stockpile Stewardship and Management (SSM) Program, a sum which by year 
exceecl$ Cold War averages. The Program includes the reestablishment of stockpile 
plutonium pit production at Los Alamos National Laboratory (LANL), a mission 
formerly held by the notorious Rocky Plats Plant near Denver. The purported need 
for the Program if to eNure the safety and reliability of the nudeu weapon' 
stockpile. In order to Implement Its program, as a legal requirement DOE had to 
prepare a Stockpile Stewudlhip and Management Programmatic Environmental 
Impact Study (SSM PElS). DOE's own language from that study (or Its supporting I 
documents) contradicts the urgent need for immediate Implementation o( the SSM 11-1 02-1 
Program that the Department claims Ill necessary. 

First, as a baselw: "The stockpile Is currently judged to be safe and reliable by 
DOE." SSM PElS Vol. l at p. 2·3. Potential future problems In nuclear weapons 
performance can then be divided lnta problems with nucleu and nonnuclear 
componento (the vL•t majority of romponenlf In a nuclear weapon are nonnuclear, 
such as fuses, firing systems, radar, etc.). Problems with nonnuclear components 
can then be ruled out as not being germane to the core of the debate over the SSM 
Program: •for nonnuclear componenlt, a significant amount of functional test data 
is acquired during manufacture and l~ then used to begin building a statistical 
estimate of component reliability. Subsequent laboratory and flight testing In the 
surveillance program accumulates additional data that include the effects of aging 
and exposure to stockpile environmenb. Thus, over time, high confidence in the 
safety and reliability of nonnuclear components and subsystems can be established." 
SSM PElS Summary, p. 19. 

The SSM PElS goes on: "The situation Is not the same for nuclear components 
and the a-ment of their nuclear perfonnance. .... ln the past, [full-scalel nude.. 
testing filled the gaps In basic undentanding of the complex physics phenomena; it 
provided high confidence in the certification of nuclear safety and performance. 
Without nuclear !eating, science-based stockpile otewardship will focuo on obtaining 
the more accurate scientific and experimental data that will be needed for mnre 
accurate computer simulations of nuclear performance." Ibid. Hence, the 
overarchlng justification for the SSM Program lies In future uncertainty over aging 
e£fecta on nuclear componenlt. But language In supporting documents for the PElS 
Indicates that there Is. little uncertainty for the foreseeable future. 

DOE prepared two reports In support of the SSM PBIS. As the PElS explains: 
"The technical and cost analyses for production capability and capadty alternatives 
were published In two draft reports released In support of the Draft PElS: the 
Stockpile Management Preferred Alternatives Report and the Analysis of Stockpile 
Management Alternatives Report, both dated February, 1996. These reporto will be 

10'7~ ... B•Ma -· • New ~.cleo • 8'71501 • USA [1!10!1) .. 1!1-1873 

Comment 11-102-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-1-1, above. 
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released in fmal form to support the Final [SSM] PElS." SSM PElS, Vol. IV, Public 
Comments &: Responses, p. 3-107. The final Alternative Reports, released in July 
1996, contain a number of statements by DOl! that undermine the SSM Program's 
purported rationale. 

Under "Capacity A6sumptions and Contingency Options": "Only replacement of 
pits destroyed In routine surveiUance testing is expected until a near term life 
limiting phenomenon is observed In stockpile pits. Most pit requirements during 
weapon refurbishment are expected to be satisfied by requallflcation and reuse of 
exMing pits since historical pit survtillaru:e dtlta and pit life sh11lies do not predict a 
near-term problem." Stockpile Management !'referred Alternatives Report, July 
1996, p.l2. Emphasis added. 

"Most nuclear weapons in the stockpile were designed for a minimum lifetime 
of 20 years. However, experience indicates that wet~pt~ns can remain in the stockpile 
well beyond their minimum design lifetime. Two nuclear weapon systems 
remained In the stockpile for more than 30 years." Analysis of Stockpile 
Management Alternatives, July 1996, p. 7-8. Emphasis added. Under "Primary [the 
nuclear package with high explosives] Requirements": "Known aging effects of high 
explosive components results In an estimated stockpile life of 30 to 40 years based on 
current understanding of high explosive aging." Ibid., p. 7-11. 

"No agt rtlllltd problem h11s bee11 obMrued in pits up to 30 yeors in agt, though 
very little data l!xi6ts for pits older than 25 years. In addition, no age related problem 
is expected until well past the START D [the second Strategic Arms Reduction 
Treaty] implementation date [year 2003)." Ibid., p. 7-12. Emphasis added. Under 
"Conclusion": "Nuclear components (pits and secondaries) are expected to have 
service lives significantly In excess of their minimum design life of twenty to 
twenty-five years." Ibid., p. 7-17. 

Senior DOE officials have hinted that the buildup of helium gas as a result of 
plutonium decay could affect nuclear weapons performance In the near term. 
Again, this is contradicted by PElS language. During the SSM PElS public comment 
period, a commentator asked, "How long can pits remain In the stockpile before 
buildup of decay products becomes a design or handling concern?" DOE responded: 
"Modem nuclear weapons are designed with a minimum design life of 20 to 25 
years. Based on existing surveillance data, OOE expects the pits to last at least this 
long, and probably considerably longer. However, very little historical and 
applicable data exists beyond 30 years. With regllrd to the buildup of decay products 
alone, DOE does not rurrently beliew this roil/ become a problem In less than 50 
years ..... " SSM PElS, Volume IV, p. 3-84. Emphasis added. 

Thus, the underlying rationale that DOE advances for the SSM Program appears 
to have little immediate justification. Taxpayers should question the Program's 
need In light of its expense, the large volumes of future radioactive wastes that it 111-1 03-1 
will produce (for which DOE has not projected costs), and the provocative 
international example that continuing nuclear weapons design, testing, 
improvements and production will set. 

julyl997 

Comment 11-103-1 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-45-1, above. 
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Attachment B 

§ 
No comments identified. 
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Comments on the 
Draft Site-Wide EnvilOIIDientallmpact Statement 

for Continued Operation of the Los Alamos National Laboratory 
by 

G. Scot Carlson, Ph.D. 

The Draft Site-Wide EnvirOnmental Impact Statement for Continued Operation of the 
Los Alamos National Laboratory (hereafter referred to as 'the Draft') is not "readily 
understandable» (CEQ Regs., Section 1502.8) to the reader wbo wants to learn about 
env.irollmcntal impacts of continued and futwe operations at LANL. The glossary and 
list of acronyms are incomplete, and the Indexes provided for the volumes omit many 
topics. Without a comprehensive Index, only a complete reading of the four volumes of 
the Draft can find alltbe disalsaions of a specific topic. 

For example, the word "plutoniwn" does not IIJIPCI1 in any of the indexes. The indexes 
provide many citations to "pit", but much plutonium will be arriving at LANL In odler 
forms. Other important topicK cannot be found In the indexes: ARIES, Americium-241, 
Slot lie, Nuclear Materials Storage Facility, LANSCE, alpha radiation, gamma radiation, 
and many others. The omission of such sipificant topics from the Indexes prevents 
ready understanding by decisionmakers and the public. Tbe effort for a comprehensive 
reading of the Draft is simply too needlessly time-consuming. 

Another item miaslng from the indexes is the Brownfield Plutonium Facility Alternative. 
Found in the Table of Contents of Vol.ll, tbe reader turns to p. U-27 and the discussion of 
Land Use, Section ll.4.2.1. This section omits the analysis which it claims to make. The 
section is self-referential, citing Itself as roference for a discussion which does not occur 
In Section 11.4.2.1. The ~on i~ one example of a discussion in the Draft that is not 
readily understandable. 

The discussion of the Nuclear Materials StOCIBe Facility (Vol. I, p. 2-27) declares 
decisions that have already been made concerning the design and construction of the 
facility, then li5ts decisions that have yet to be made concerning the possibUity of a taller 
stack or an active cooling system, the establishment of a material accountability and 
assay area, and the possibility of nondestructive assays being performed at the NMSF. 
These alternatives are simply presented as possibilities. The environmental impacts of 
the alternatives are not analyzed. The plans for and consequences of storage of 
radioactive materials at LANL are not readily understood from this discussion. The 
difficulties of storing plutonium are detailed in a report by the Defense Nuclear Facilities 
Safety Board 1 The dangers of storing large amounts of radioactive materials are not 
analyzed In this Draft, and therefore the decisionmakers and the public do not have the 
data on whlcb to make judgments concerning stor88e l.~ues. 

11-104-3 

11-105-21 

11-106-21 

11-107-22 

Comment 11-104-3 

Location of SWEIS revisions: volume I, chapter 10, Glossary, and chapter 12, 
Index 

Response: 

DOE recognizes that a SWEIS for a complex facility such as LANL, with 
many ongoing programs, is difficult to follow. The summary was written to 
provide an overview of the document and to help the general reader. 
Additional terms with defmitions have been added to the glossary. The index 
has been revised. 

Comment 11-105-21 

Location of SWEIS Revision(s): volume II, sections 11.4.2.1 and 11.4.3.1 

Response: 

The commentor is correct in that the cross-references provided in the draft 
SWEIS in volume II, sections II.4.2.1 and 11.4.3.1 were incorrect. The correct 
reference is to section 11.4.1.1, which includes a more complete discussion of 
the proposed transportation corridor and its potential1and use impacts. This 
was corrected in the fmal SWEIS. 

Comment 11-106-21 

Location of SWEIS Revision(s): volume I, sections 2.2.2.14, 4.3.1.3, and 
5.2.3.2 

Response: 

See response to comment 10-4-21, above. 
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To illustrate the diffiCUlty of undcn;tanding Ibis Draft, let a reader try to answer an 
obvious question: How much radioactive material will be stored at LANL in the year 
2006,1he concludlq year of the analysis covered by the Draft? It is cenainly reasonable 
to expect that significant environmental impacts could be related ro the mass of 
radioactive materials stored at LANL. However, this Draft does not state the amounts of 
radioactive materials to be stored at LANL. except to stale tbat the design capacity of the 
Nuclear Materials Storage Facility (NMSP) would be 6.6 metric toones (mt). 

The reader can attempt to compute tbe masses of radioactive materials expected at LANL 
by examining Table F.5.3-1: "Off-Site Shipments of Radioactive Materials." The 
ioterpretatloo of the Table requires reference to document• not cited in the Draft; the 
consequent cross-referencing is extremely time-consuming. Also, the Table is 
inconsistent bOib in its units of rneaswc and in Its naming of projects. 

The titles listed in the column "PROORAMIMATERJAL • do not identify the projects by 
name. Sometimes, the tide is a program, sometimes a material, sometimes a group of 
nllterials. Some terms are not explained in the glossary ,list of acronym.~ or the indexes, 
~.g .. Oralloy, CSA, enriched uranium metal. From one title to another, the units of 
measure switch among container aames, muses, radiation levels, and volumes. The most 
important unit of measure for analysis of storage needs, the beat output of the packages, 
Is not reponed for any prosram or llljlferJal. The sum of the beat outputs is a significant 
constraint on storage capacity and sbould be reported and analyzed in the SWEIS. 

Table F.5.3-l enables the computation of approximate upper bounds for masses of some 
radioactive materials Imported to LANL. The Draft does not provide sufficient 
infonnalioo to make such calculations. The Table refers to section F.2.0 for specifics 
concerning packagillg, but that section does not provide complete Information concerning 
the mass quantities for each shipping container. For example. the capacity of the FL 
container for pits is not specifJed. Other DOE documents' Identify the capacity of the 
Primary Containment Vessel (PCV) as 4.S leg of weapon-grade plutonium (WG-Pu), 
generating beat at up to 30 watts heat output per container, with the average value not 
exceeding IS watts. The PCV, however, Is another term that does not appear in the 
indexes, the glossary, or the list of acronyms. A reader needs this knowledge to 
understand the environmental impacts of the off-site shipments, but this information is 
omitted from the Draft. 

Table F.5.3·1 is dlffiCIIIt to discuss because the titles are confusing and presented in no 
apparent order. Analysis is expedited by amending the Table with numbered categories. 
Each cell under the column title NPROORAMIMA TERlAL ~is assigned a number 
designated Nfn." For example, ustabllization Project 345 for Plutonium-239" is HI. At 
the top oC page F-36, "Plutonium (weapons 8flldc) Standards" is 112. At the end, "Total" 
is 158. A c:opy of the amended Table is attached for illustration of bow a simple change 
can make the reader's task easier. 

The significant shipments of plutonium to and from LANL are accounted in 112, 13, #4, 
and 110. A~suming a maximum mass of 4.S kg/FL and a typical beat load of2 watts/kg 

2 

11-107-22 
cont. 

11-108-20 

Comment 11-107-22 

Location of SWEIS Revision(s): volume I, section 3.1.1 and volume III, 
appendix F, section F.5.3 

Response: 

The plans for storage of nuclear materials are acknowledged in the SWEIS 
(e.g., the continued need for theTA-55 Plutonium Facility Vault, the need for 
an operational NMSF at no more than the original design capacity of 6.6 MT 
of nuclear material, and the continued need for smaller nuclear material 
storage facilities throughout LANL). The routine impacts of such storage 
(principally exposure of workers to ionizing radiation, which is more sensitive 
to processing throughput than to storage) are reflected in the SWEIS impact 
analyses. The release of stored nuclear material in accident scenarios was 
considered in the SWEIS accident analyses; however, such accidents have 
extremely low frequencies and are either not credible (e.g., substantial vault 
inventories would not be expected to be released in even the largest 
earthquake analyzed in the SWEIS) or the consequences of such accidents are 
bounded by other accidents analyzed in the SWEIS. 

The commentor is correct in stating that the SWEIS does not include an 
accounting of the amounts of radioactive materials planned to be stored; there 
are several reasons for this. First, DOE does not propose any changes to the 
storage capacity on the basis of the SWEIS; the planned NMSF capacity was 
proposed and analyzed in a 1986 EA, and DOE determined in 1994 that this 
analysis adequately reflected the potential impacts of the NMSF Renovation 
project and its operation. This renovation project is included in all of the 
SWEIS alternatives on the basis of these previous analyses and decisions. 
Second, the storage of nuclear material and the details on how this may change 
over time are not substantive with respect to the impacts of LANL operations. 
Based on this information, DOE decided that detailed inventory/storage 
projections would not add information useful in understanding LANL 
operations and their impacts. While detailed projections would not be of 
substantial use, the question implies that some additional information on this 
subject would be useful, at least to the commentor. Therefore, the average net 
inventory increase of about 130 kilograms (287 pounds) of plutonium per year 
of operation which has been projected (this is an unclassified round number 
which was presented during the SWEIS prescoping and scoping meetings 
associated with the No Action alternative) is included in the final SWEIS 
(volume I, chapter 3, section 3.1.1 and volume III, appendix F, section F.5.3). 
This number is relatively insensitive to the changes across alternatives 
(because most of the material "receipts" are also projected to leave the 
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inventory as well, either as a shipment out of LANL or as increased waste 
generation). The enriched uranium inventory at LANL may actually decrease 
over time as the excess material currently in the inventory at LANL is shipped 
off the site. 

The accident analysis considered facility limits and inventories for all the 
alternatives when assessing the possible impacts of accidents to the public. 
This included material that is in storage. However, material in storage is 
generally in containers or vaults that are not as susceptible to damage from an 
accident, such as a fire or explosion. A careful consideration was made of the 
types of accidents that are possible at LANL. If an initiating event led to a fire 
or other accident type, then the material within the facility was assessed to see 
if the fire could affect it. If the material could be affected, it was considered 
material-at-risk. 

Comment 11-108-20 

Location of SWEIS Revision(s): None 

Response: 

The purpose of the table is to present the types of shipments anticipated, the 
number of packages included in each shipment, the number of shipments 
annually per alternative, and to describe parameters that are essential in the 
projection of potential impacts. The table is not intended for use in estimated 
changes in LANL inventories over time. The varieties of programs supported 
by LANL, materials shipped, and packaging for these materials make it 
difficult to "standardize" all entries, as is suggested by the commentor, in a 
manner that is useful. It's not clear what additional references the commentor 
believes are necessary to interpret the table; due to this uncertainty, no changes 
to the tables were deemed necessary to address these issues. 

While heat output is a constraint on several types of storage, it is not clear how 
that relates to the transportation impact analyses. Shipment and storage 
containers have many constraints, and shipment and storage of materials 
associated with LANL operations are performed within these constraints. 
Because there is no apparent reason to call out each of these specific 
constraints for each type of shipping container, no changes were made in 
response to this comment. 
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WO-Pu, !he following numbers present an upper bound for the incn:~ase of plutonium 
stor~~ge requirements at LA."'L by 2006. 

No Aetion Ptefemd Rcc1uced Grec;ner 

PJuton!um: (mt) Between Between 
+3.87 to +9.4S to +2.79 mt +4.14 mt 

6.15 mt 12.51 mt 
N~t accMmulallon at LANL during 10 Y'fllr:r, tonn~s. 

Heat output: 7,740to 18,900tn S,580w S,S80w 
13,500 w 25,020 w 

132 provides data to calculate an upper bound for the mass of HEU to be shipped from 
Oalt Ridge to CMR, and from CM~ to Pantex. 

No Action Pmfermd Res!uced Greener 
HEU - External: 

(ml/yr) to LANL 
fromLANL 
net mt per year 

+6.25 
-12.5 

-6.25 

+18.75 
-31.5 
-18.75 

10-Y'far total -62.$ nu -187.$ mt 
Net loss from LANL during JO y~an. 

+6.25 
-12.5 
-6.2S 

-62.$ mt 

+6.25 
-12.5 
-6.25 

-62.Jmt 

*II provides data to calculate the number of shipments per year of FL containers of 
enriched uranium metal, but not the mass COIItained. The Draft does not identify this 
material Jn the glossary. The SWEIS should identify Ibis material and analyze its 
potential environmental impacts. 

No Action Pmfermd Reduced Grec;ner 
Enriched Uranium 

Metal (Oralloy) +168 to 240 -+420 to 600 +168 to 240 +168to 240 
FL packages per year from Oak Ridge to LANL. 

128 tbtough 1131 provide data to calculate the accumulation of DU at Sigma. 

No Action Pmfem:d Re!luce<l Greener 
Depleted Uranium 

To Sigma +900 mt +4,640 mt +900 mt +900mt 
Net accumulolion at LANL during 10 years. 

3 

No comments identified. 
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JJ34 provides dalllto calculate tho mass of uitium received from SRS and accumulated at 

LANL. 

No Action Prefc:md _Reduced _Oreener 
Tritium 

SRStoTA-16 +24.0 +48.0 +24.0 +24.0 
TA-16toSRS -1.2 -2.4 -1.2 -1.2 
net to TA-16 +22.8 +45.6 +22.8 +22.8 

Net accumulation ati.ANL each year, lcilogrmn.s. 

JQ-year tota~ +Z211. +456. +2211. +2211. 
Net acC~UJJUiatlan at LA.NL durllag 10 year:r, kilograms. 

Heat output (watts) 7,600 15,200 7,600 7,600 
040 wattsll20g package 

134 also lndicatea tbe amount of tritium shipped between TA-16 and Rocbester, NY. 
Assuming 9,800 Curies/gram', an upper bound for lbe mass of tritium shipped to and 
from TA-16 can be calculated. 

No Action Preferrec! Reduced Gn:cpec 
Tritium 

TA-16 to Rochester ·SO ·100 ·SO ·SO 
kg/year from LA.NL 

Rochesterto TA-16 +100 +100 +100 +100 
kg/year to LA.NL 

Net +50 0 +50 +50 
Net accumulallon at LA.NL eJJch Y'ar, kilograms. 

10-year total +500 kg 0 +500 kg +500kg 
Net accumulation at LA.NL during 10 years, lcifograms. 

138 indicates tbe amount of tritium shipped from T A-l6to Sandia NL, measured in 
Curies. Assuming 9,800 Cutles/Jram, an upper bound for tbe mass of tritium can be 
calculated. 

No Action Preferred Reducet! Qmener 
Tritium 

TA·16toSNL ·100 -200 -100 -100 
Grams!ye11T shipped from LA.NL 

10-yeJJr total -1 kg -2 leg .J kg ·I kg 
Net distribution from U.NL during 10 years, lcifagram.s. 

4 

No comments identified. 
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1134 and 1138, when combined, provide a measure of the net accumulation of tritium at 
LANL over 10 years. 

No Action Preferred :Reduced Gmcner 
TritiumtoTA-16 +727kg +4S4kg +727.kg +727kg 

Net accunwlation aJ LANL during 10 years, ldlogranrs. 

The figures calculated from the Table are uncertain. The calculations represent a best 
effort to estimate the Ja"entorles of materials expected at LANL. Nevenheless, these 
figures provide reasonable grounds for questioning several claims made In the Draft. 

The Draft declares that the throughput capacity of CMR for processing HEU is 1.0 mrJyr 
under all alternatives. Table F.S.3-I shows a volume of annual shipments of HEU that 
far exceeds this mass. The Draft does nor identify where the excess HEU would be 
processed. The figures indicate the possibility of a net distribution of many metric tons 
of HBU from LANL. If this Is accurate, the SWEIS should address the environmental 
Impacts of the storage and movement of so significant a mass ofHBU. The DOE's HEU 
VuiMrabilily Repon cites CMR as one of the 10 most vulnerable HEU sites in country. 
The SWEIS should preacnt plans for rectifying existing vulnerabilities. 

These figures demonstrate lhat tbe announced capacity for the NMSF of 6.6 mt may not 
be sufficient to accommodate anticipated shipments to LANL over the to-year period. 
Add to these figures the existing inventory at LANL, and it is apparent that storage 
facilities may be inadequate to store the materials lhat will accumulate. The NMSF will 
not be available until 2005, at which time most of these materials may bave already 
arrived at LANL. The Draft does not analyze the possible environmental effects of 
temporary storage of these materials In facilities oilier than the NMSF. 

The number of shipments/year of radioactive materials increases significantly from the 
current level of 934 (Table FS.2-2). The Preferred Alternative is more than four limes 
this level, at 4,394 shipments per year. Table F.6.3-3 indicates tbat the Preferred 
Alternative could produce 9.0 truck accidents per year, compared to 4.5 for the No 
Action, 4.9 for Reduced, and S.2 for Greener. This indicates that the frequency of 
shipments is directly related to the potential for accidents. The minimization of the 
number of shipments is a mitigation measure that is not analyzed in this Draft. 

The May, 1995, Notice of Intent for the LAJIIL SWEIS states: "The DOE proposes to use 
the SWEIS to analyze: mitigation measures for impacts of LANL operations; interim 
nuclear materials storage and management strategies for LANL; LANL environmental 
restoration strategies; and waste management strategies for LANL." Also, tbe NOI 
states that ''proposed capacity changes" in the NMSF "will be addressed in the SWEIS." 
The "alternative" of an active cooling system suggests the possible radical expansion of 
the NMSF. The mass of materials expected to IUTive at LANL during 10 years appears to 
exceed the 6.6-mt capacity of the NMSF. 

s 

11-109-21 

11-110-21 

11-111-20 

11-112-21 

Comment 11-109-21 

Location of SWEIS Revision(s): None 

Response: 

The shipments and receipts of uranium at LANL are not related to the highly 
enriched uranium (HEU) processing and casting R&D throughput in the CMR 
Building referenced by the commentor. Most of the HEU receipts cited by the 
commentor are parts or materials used in a variety of research, development, 
evaluation and manufacturing activities; howev~r, only a small portion of these 
material receipts are expected to be used in the CMR Building processing and 
casting R&D activities under any of the alternatives. These activities primarily 
utilize the existing HEU inventory at LANL. 

Comment 11-110-21 

Location of SWEIS Revision(s): volume III, section F.5.3 

Response: 

The capacity of existing storage facilities will not be exceeded. The analysis 
of possible environmental impacts of storing these materials in the NMSF is 
adequate for the purposes of the SWEIS. Once the NMSF is operational, 
LANL will accommodate the total inventories projected over the next 10 
years. It appears that the commentor's perception oflarge inventory growth is 
due, in part, to the conservatism in the analysis. This includes conservative 
estimates ofboth the number of shipments as well as the numbers of containers 
per shipment. While these conservatisms ensure that the transportation 
impacts are bounded in the SWEIS analyses, combining them for the purpose 
of inventory projections would lead to substantial overestimates of inventory 
growth. In addition, the projected quantities ofHEU shipments off the LANL 
site at least equal the projected quantities received. Additional discussion to 
clarify these points was added to volume III, appendix F, section F.5.3. 

Comment 11-111-20 

Location of SWEIS Revision(s): None 

Response: 

The commentor is correct in that the frequency (or number) of shipments has 
a direct effect on the potential for accidents in the SWEIS transportation 
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analyses. The commentor is also correct in that minimizing the number of 
shipments could mitigate the number of accidents associated with the transport 
of materials. DOE minimizes the shipments it controls (the DOE-owned and 
operated transportation system) to the extent practicable, given customer 
requirements and transportation constraints (e.g., the number of containers that 
can be shipped on a truck); this reduces costs, reduces risk, and reduces the 
impacts of transportation. Because minimizing shipments also makes good 
business sense, it is likely that commercial carriers, who transport the majority 
of the shipments associated with LANL operations, in turn, also minimize the 
number of shipments to the extent practicable (although DOE does not have 
access to and does not dictate the business practices of these companies). This 
is not called out as a specific mitigation measure in the SWEIS, only because 
it is impractical to list all of those mitigations that result from normal DOE 
business operations. If this measure were specifically identified in the SWEIS, 
it would be reflected in volume I, chapter 6, section 6.1.1 under Existing 
Programs and Controls; this section already identifies several such activities, 
but acknowledges it is not a complete list 

Comment 11-112-21 

Location of SWEIS Revision(s): None 

Response: 

The plans for storage of nuclear materials are acknowledged in the SWEIS 
(e.g., the continued need for theTA-55 Plutonium Facility Vault, the need for 
an operational NMSF at no more than the original design capacity of 6.6 MT 
of nuclear material, and the continued need for smaller nuclear material 
storage facilities throughout LANL). The routine impacts of such storage 
(principally exposure of workers to ionizing radiation, which is more sensitive 
to processing throughput than to storage) are reflected in the SWEIS impact 
analyses. The release of stored nuclear material in accident scenarios was 
considered in the SWEIS accident analyses; however, such accidents have 
extremely low frequencies and are either not credible (e.g., substantial vault 
inventories would not be expected to be released in even the largest earthquake 
analyzed in the SWEIS) or the consequences of such accidents are bounded by 
other accidents analyzed in the SWEIS. The impacts of transportation of the 
nuclear materials are included in the SWEIS (see volume III, appendix F, as 
well as, volume I, sections 5.1.10, 5.2.10, 5.3.10, 5.4.10, and 5.5.10), based on 
the materials transport projections in the table cited by the commentor 
(Table F.5.3-1). 

Also see response to comments 11-107-22 and 11-110-21, above. 
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The above disc:ussion of the Draft SWEIS demonstrares that DOE p~Uents a faulty and 
inadequate analysis of the interim nuclear materials storage and management strategies 
for LANL. There is no disc:ussion of strategies, only statements concerning what strateay 
has already been decided. The Draft claims tbat the NMSF will accommodate all storqe 
needs, while the dala in Table F5.3-1 illdicate that the capacity of the NMSF may be 
Inadequate to satisfy predicted requirements. The Draft does not analyze the Installation 
of active cooling in the NMSF, but only mentions it as a possibility. The problem of 
americium· 241 build-up over time Is not analyzed. The potential storaae problems 
described In the DNSFB report on plutonium storage safety, e.g., pressurization and 
possible consequent rupture of sealed storage containers, should be addressed In the 
SWEIS, but are ignored in the Draft. 

There Is no analysis of the impacts of the lqe amount of HEU that could pass through 
LANL. or the even greater mass of DU that could stay at LANL. Storage of large 
amounts of tritium also is not analyzed. 

The Draft presents no analysis of alternative storage technologies, nor Is there an analysis 
of the risks inherent Ia the sealed~ontaloer approach apparently already chosen for 
storage. There is no analysis of the 111orage strategies that will be used until the NMSF is 

11-112-21 
cont. 

ready in 2005. Tbe Draft docs not analyze the possible accidents that may occur when all 111 113 22 
the accumulated materials are rapidly loaded into the NMSF during the year between Its - -
planned completion In 2005 and the end of the scope of Ibis Draft SWEIS in 2006. All 
these topics should be analyzed in the SWEIS. 

The possible expansion of the NMSF is a connected action as defined by NEP A (CEQ I 
Regs., Section 1508.25). As such, the analysis oftbe possible eovlronmentallmpacts of 11-114-3 
storage should be included in tbe SWEIS. 

1PJ1j!!!Dium Storyo Safety II Major Deportmeot of Defense FacUjtles. DNFSB, April 14, I 994. 
1For example, &/f.-.- Site Conc~ptual O.•lgrl kpon, Consolldaled Special Nuclear Materials 
Storage Plan~ Revision A, Volume I: Report. Office of Fissile Materials Disposition, DOE. 
Febnwy, 1996. pp. S-3, 1·3. 
'Jntdwlelorl!ae!J)' Mdl!llvlroooiiiCtllll Reseon:h. Y.U.... Po1u. 3-od,lune t994. p. I. 
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Comment 11-113-22 

Location ofSWEIS Revision(s): None 

Response: 

The current plans for "loading" the NMSF once the renovation is completed 
are not considered "rapid" and do not include "all the accumulated nuclear 
materials." It is expected that this transfer of material will be people-limited, 
and that it will occur within the levels of operations analyzed in the SWEIS 
involving few, if any, additional material handling actions beyond those 
included in the operational analyses in the SWEIS. As such, the analyses (for 
both routine and accident situations) in the SWEIS adequately address the risks 
associated with the "loading" of the NMSF. 

Because the inventory of material in process within the TA-55 plutonium 
facility does not change with the operation of the NMSF, the risks described in 
the SWEIS represent the risks that would be associated with LANL operations, 
including the operation of the NMSF. The material stored in vaults was 
considered with respect to accident analyses and is included to the extent that 
they are vulnerable to the types of accidents that are probable at LANL. The 
nature of these accidents is not expected to change with transfer of materials 
into the NMSF upon its renovation. 

Comment 11-114-3 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 10-17-3, above. 
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Attachment C 

No comments identified. 
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1/@ff)/! INSTIT\J'IE FOR ENERGY ANO 
ENVIRONtotENTAL RESEARCH 

........ c ...... : 
93!il.lutetMnu8 
Takana .... liD 3»12 

Phone: 1301 127~5600 
FAX: 13011 210-3029 
e-mail: lfer@ieet'.org 
hl!p:ll""".ietr.org 

Containing the Cold War Mess: 
Restructurfn& the Eavlroameatal Management of the U.S. Nuclear 

Weapons Complex 

Mall: Fiommli 
Arj1111 Mak.bijllli, Ph.D. 

October 1997 

§ 
No comments identified. 
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C. l.o$ Alamo. National Laboratoty 

Mall Pmag 

• Poor quality of data and records is dcmonsttated by the fact that over tho whole of 
Los Alamos Natiollll Laboratoey, a discrqJaDcy of765 kilograms ofPu-239 exists 
between different DOE estimates. II is not known bow much Ibis discrepan~y affects 
the buried wutos at Los Almnos ~-no systematic:, serious effort hu been made 
to comet deficiencies in the data. 
• For several years, the site ipored the AEC's 1970 directive requiring retrievable 
storage oftrmaurlllic wute, burying some 2,500 cubic meters of tnDSuranic waste 
during the 1970's. 

Los Alamos Nltiollll Laborltory hu a wide variety of fadlities that generate 
TRU wute, iuclu.diq chemicel processiDa of plutonium,IIIIIChinin& fadlities to fabric;ate 
weapcms componen.tsliom plutonium. sa well u testing of components. The first 
plutonium bombs were llllde It Los Alamos (u were tho first bombs made 1iom highly 
enriehed unmium). These activities have created Jarse quantities ofTR.U wastes. Precise 
inJbrmation is lackina due to poor record·keepiDJ in early years and low priotity Jiven to 
buried TR.U waste and TRU contamiDated soil. Los Alamos is still generating TR.U 
waste liom various weepou-related ICiivitios, including laboratory testing of nuc:loar· 
weapcm compoam!S. It is cumntly the third lqest genaator ofTR.U wute, after 
Hanford (waste liom remedialactivitios) and Savannah RiVCI' (wastes primarily ftom 
reproceaing. laboratOIY work, md research and developmeat).1z• 

Potential plutonium contaminllion of the soil and water &om activities at Los 
Alamos hu caused special coucem because of its location. The site is located on the 
Pajarito Plateau on the eastern flanlc of the Jemez Mountains in north-central New 
Mexico. The plateau is adjacent to the Rio Gnnde River and rises about 300 to 1,000 
feet above it Numerous intennlUcnt streams flow into the Rio Gnnde liom tho plateau. 
There are many Native American piiGblol in the region. 

1. Site lllvutory of Bwrled Tra~~suraolc Wute 

Six areas. A, B, C, G, T, md V ·have records that show barial oftransuranie 
waste. Records 1br other waste disposal sites used in the early years of !he laboratory 
(especially before the early 1950's) are pocr. The sometimes sketmy nature of available 
infonnation for these early years can be dedu~ from the foUowing: 

Ana E. localed at 'New Hot Point,' TA·33 rroclaHcal Area-33], iDeluoles 111 UllderJtoUDd 
c:illl1lbet dcstroyeclllll950 llld six pits. Tbo tra WU ID uae lbrouJh 1962. Records OD lho 
IIIICierpvuacl cblmbcr ODd tho phs....., DOC beoa foomd ... 

oM ma. hv. 12, pap 67. 

No comments identified. 
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Areal', TM SIW, TA-6, may DOt be a roc11oootiv.- dlopoul-. Tlut &rot pit- clq iD 
1946. no. aact lite, locotioa, oa4 DUmber ofpios is...,.-. No recotds or~ bave 
bolD foQiul. tZJ 

Numbers presented by the Laboratory fur buried transuranic wasto have to be 
un~ood In the context of UDCertlllntles caused by poor or non-existent reconis. 

A 1981 report done by the LaboralOJ)' estimated rouJhly 18,000 cubic meters of 
'IRU wute wu buried at the lix lites mentiODOCI above. 12f About 8 percent wu 
cstimalod to be combuatible material ~J;&&S, elotbiiiJ, etc.), 27.S percent metals, and 64.5 
pen:ent non• metal. IIOD-<XImbustible. 1 7 At the lime of the estimate, TR.U wute Included 
waste with peater tbaa 10 llliiiOCuriet pCII' gnm oftraasuranics. Table 16 aad Figure S 
abow a summary of waste cliJposal sites containing traasuranic waste at Loa Alamos. The 
estimate~ ia Table 16 were mode whea the defiDition ofTR.U wute was 10 llliiiOcuries 
pCII' p11111. Los Alamos bu since revised these estimate~ dowuward due to the 
redefiaition oftransunnic waste In 1984, which requires greatCII' than 100 nanocurles per 
eram (see Table 11). 

Table16: Bal'led TRU Waste Sites at Los A1amol 
Number •ad Type 

Ares of Burled Wute Bal'led TRU dd LOW• Estlmsted Bal'led TRU 
Sites Level Wute Volume, m3 Wute Volume, m, 

A 5 pita, 4 ofwhicb 14,000 1fXt 
received 'IRU waste 

B number and location 21,000 430 

c 
ofJ!itl UDicDown 

6pitl 100,000 4,900 
4811ha.fta 145 ~ts and abaft& combined) 

G 7pits 170,000 8,000 
66 shafts 430 Y,!ita and shafts combined) 

T 4 absorption beds 2,700 170 
56 ahlfts 3,800 3,500 

v absorption beds 4,300 210' 

TOTAL 316,000 ---- -- -la;ooo 

SOiiii:r. Walbr, 1981. 
• For 1M TllV vol"""' eslimola, "' ot lho total volumo wu OSIUJilOCI to bo trousmmi~ wum fu Wolbr, 
1981 • 

... Ropn, 1977, ........ 
1
" Walker, 1911, Appenclllt D. 

111 lbld,poaol07. 

§ 
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Table 171hows the ranae ofTR.U data reported by the site. DOE's 1996 estimate 
of the amount of buried traJI8Urallic -at Los Alamo• is 14,000 cubic meten. Most of 
the reduction 11'0111 the Oll'lier OlliJnato of 18,000 cubic meten is presumably based on the 
100 aanoc:urieper aram def!Dilicm, u opposed to the 10 nanocurie per JI1IID definition 
that wuln eft'eet wheathe Wilker nport was published in 1981. It is unclear u to 
whrAher or not the available data Ire IU1Bcieal to support the reduetion in the volume 
Oltimatel. A.dditioDally, for two yean, the IJDOU1II of buried transuranic wute at Loa 
A1lmoe - inuplicably reported u "0"111 the liltepted Data Base Report. 

Table 17: E.ttimatel oflM Alamoa Baried TRU Waste 
R.eportinJ TR.U Mall of Alpha Comments 

date, volume, TRU,tg Radioactivity 
Source m' ofTRU, wriea 

m1, 18,000 not given not given Acc:ording to 10 nanocurie per 
Wilker gra111 defiDition ofTllU waste. 
1983, 11,485.7 14 49,200 Highly doubtiill that lOCOrd 
DOB data quality is sufficient to 
(cilal"' 19&4, report volume to the necest 
DOl!) tmth of a cubic meter. 
1984, 11,485.7 14 6,580 Footnote states ''a detailed 
OOB analysisofwasteduring 1983 

indicated that earlier estimates 
of radioactivity were too hip" 
-but no reCcrence given. 
Radioactivity cb.anged, but 
volume md llliU UDchansed. 

1989-92, 14,000 53.5 9,230 I.ncreases ftom 1984 estimate 
IDBRev S-8 due to reclaasiflcation ofl,SOO 

cubic meters of post.-1970 
waste previously classified as 
''retrievable." 

1993-94, 0 0 0 No teclmical exp!IDatioll 
lDB :Rev 9-10 available Cor changes. 
1995-96, 14,000 not listed I "infonnation 'Returns to the 14,000 m 
IDB:Rev 11- in this not available" VOIIIIIIO figure, but 110 

12 rwision inibrmation on mass or 
radioactivity is given. -

No comments identified. 
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Figure 8: 
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2. Dlspoalll oCSolld Waste 

Solid radioactive wastes bave been disposed of at Los Alamos since 1944 in pits 
and sllafts. The pill were large, ransina from 120 to ISO meters long, 8 to 30 meters 
wide, and 8 to II meters deep. The pits used to have a more colorful name than the 
cumnt "near-lllliic;e land disposlll facility." When they were being usod, they were 
referred to as "c;ontaminated dumps."121 The shafts were generally 0.6 to 2.5 meters in 
diameter and a few meters to 20 melm deep. 129 

Trucks used to baullhe waste to the pits wa-o both driven to lhe edgo of the pits, 
where the wutea were dumped oVer the edge, and driven into the pits, where the wastes 
were then dumped from the tnJcks. Apparently, problems were cneountered with both 
methods, as noted in &lgm: 

Tile pnctlce of boofmla a ln!d< up to d1e odJe of a disponl ph ODd IJIIOwiDJ IIUh on· 1111 rear 
- ablacloacd ill 1!'59 ••• oftor ..... ft>ll .. .., lbc pit wbca lbc edge ........ led belleath bim. 
H.,...., ill 1964, ... """- the pit walla bepD to CIUIIIble, it w"' decide<~ to clump ma1aial 
iJllo dlncnch &om 1111 111p of the ph radler tbaD risk beiDg snct by falling IOCit.

1
,. 

Radioactive wastes were packed in cardboatd boxes, S·mil thick plastic bags, and 
SS·glllloo dnlms. The drumll contained sludges from water treatment facilities. Chemical 
and radioactive wufel were disposed of in the pill u well as uncontaminated wastes. 

PIICklag ofwastes in cardboatd boltes began to be phued out in 1957, after a 
study found that about 3 months aftct being placed in the pita, they had weathered 
cOillidetably and broken open. 131 The plutic bags had not disintepated during the 3-
month period. We could not find UJY usessmenllas to whether or not placing the waste 
in plastic baas reduced contamination of the sunoWJding soil over the long term 
(altllough a report did note tbat sesllng plastic bags Wled about half as much or janitor 
time as cardboatd boltes, and that the plastic bags did not get stuck when being emptied 
from the dump ttuckl at the pits132

). 

Ln and potentially dangerous disposal practices at Los Alamos arc turlher 
illustrated by the feet that accidental fires occurred in the burial grounds."' 

"When boxa"""' beln& 1111!-d, DOC box causht fue ..• " (lUBe 5, 1~52) 

''Upoe anivllla, we discovond • lilt that hid burned itleiC out with lbe ""eeplioo or oevml 
bonell ofporoflill wbich wmoboiliDtoud bumiiiJ to a 1111110 e....,t •.. The wllld was !iom the 
.,... and hmt, so that smoke wu corriecl east mel traveled • path between Ten SHe ond Btu 

1211 Rasen,l977,papCI 
"" Walku,l981, paaes 8-9. 
"' Rasen,1977, poce G-16 
"' Ibid, paae C·l 
'" Ibid,"""' ca. 
'" Ibid, qt101ed ftom pages C23, C24 

No comments identified. 
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Ske •• .{Two clays Iller) 11le orea eaat otlllt pit 111111 pal1l otlbo nnyoa 11om Bela Sit: to T011 Sill: 
wert cbecbd, bat 110 traee oCCODIIIIIfaldoa coaJd be rouad. lt:JJy c...-madoo dlotmoy have 
a- IIIlo tile alr was well diluted llld curieclawoy ntbor thaD beU., depOiiUJd ladle vlciDII)'." 
(Mon:b 24, 1953) 

"0ao box hal Sipla bolildlq wu 11111'*'1 while boJDs duOWII iDio the dump .•• " (April22, 
19S3) 

Shafts were senenlly used for wutea with hip levels of radiolll:tivity, although 
this genenlizatlon may be "too llimllle."134 These wastes contain tritium, mixed fiasion 
product~, urtmium, and mixed lll:tivation productB, as well as transurauic ndionuclides. 
Some of the waste Is .!tom "hot cells" liDd glove boxes, and is packed in Slainleas steel 
cauisterS. The aolid wastes were dumped Into the shafts, liDd covered witb a thin layer of 
dirt. When full, the shafts were covered with about 1 meter of cement. Detailed reconls 
on the abaft locati0111 and contents seem to have been kept 135 However, in lisht of 
reccnlly·revcaled scoollllliq discnpaacies reprdiDa plutoaium-23!11t the litc,daey may 
not be .ccurate (see below). 

Site records ofbwied waste iodiclto 66 lbafts in Area G oontsioinB traDsurallic 
waste. AccordinJreconls o!lhe cootooll oftheabafll in Area G, only 18 o!these shatll 
bad teecived tnDIUnl1ic waste prior to 1970.11

' Thus, 481bafts in Area G oontain 
traDsurallic waste that was placed tbcre lfter the AEC required tbat the waste be kept in 
~evable lt0!1P· This dilpolal oftnDIUraDic wute- in violation of the 1970 AEC 
directive- coolinued It least notill!l75. Some l,SOO cubic m- oflraoluraoic waste 
were burled at Los Al1111101 in violation of the AEC'a directive. This waste, which was 
supposed to have been kept in mn.ivable 110n1e, W8l the reason for the increan in the 
site eatimlte ofburied 11lU waste from 11,500 cubic meters to 14,000 cubic meters.m 

A brief description of the pits and shatll where teCOnls indicate aolid transuraoic 
waste boinB buried is Jiven below. 

~ 
Area B was tho flrat common ndiOICtive burial fii'Olllld for tbe Laboratory. It was used 
from 194411uous:h 1!148. The exact number and locatiooa of the pits is not known; 
eopeaing drawiogs only show the outline of Ares B."' Records prior to lii11WII)' S, 
1947 have been reported as misains· "' 

~ 
Ares A was tho second common burisJ potmd for radioactive waste It the Laboratory. 
Five pits are in AJn A, one of which was used for diapoaal of cooatmction debris. Pits 

"' Wllbr, 1911, pqe 8. 
w 11Dpn,t9n,paaec-12...SA~O. 
... Ibid, Appestdlx 0 
.. , Cltdllats<tt, 1997. SeeTIIble17. 
"' llopn,t9n,,..., 
... Ibid, pqe 6. 
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Tablo l 7 shows the J'IIIIBO ofTRU data reported by the site. DOE's 1996 estimate 
of the IIIIOIIDt of burled tnmsuraDic waste at Los Alamos is 14,000 cubic melels. Most of 
the zeduetion from the earlier eatimate ofl8,000 cubic metezs is presumably based on the 
100 naoocutie per gram definitioo, u opposed to the 10 neooc:urie per gran definition 
that wu in effect when the Walkeneport was publisbDd in 1981. It is unclear u to 
whether or not the av.Uable data _., llllf!icient to support the reduction in the volume 
estimates. Additionally, for two yean, the amount ofburied ttaosurallic waste at Los 
Alamot was inexplicably reported as "0" in the Ioteped Data Base Repmt. 

Table 17: Eslimatel of Lot .AIIDIOS Barled TRU Waste 
Reporting TRU Maaof Alpha Comments 

date, volume, TRU,q Radioactivity 
Source m, ofTRU, curies 

1981, 18,000 ootJiven ootgiveo Accordio.g to 10 111110Curie per 
Walker i llJ8ID definition ofTRU waste. 
1983, 11,485.7 14 49,200 HisblY doubtiUl that record 
DOB data quality is sufficient to 
(ci...t In 1984, report volume to the nearest 
DOE) tellth of a cubic meter. 
1984, 11,485.7 14 6,580 Footnote states "a detailed 
DOE enalysis of waste duriDB 1983 

indicated that earHcr estimates 
of radioactivity were too high" 
·but DO ref~ given. 
Radioactivity changed. but 
volume and mass uocbaoged. 

1989-92, 14,000 S3.S 9,230 Increases from 1984 estimate 
IDBRcvS-8 due to ICCiassificatioo of2,500 

cubic meters ofpost-1970 
waste previously claas.ified as 
"retrievable." 

1993-94, 0 0 0 No teclmical explaoalion 
IDB Rev 9-10 available for ch3nges. 
1995-96, 14,000 not listed "information RetumJ to the 14,000 m 
IDBRcvll· in this DOt available" volume figute, but DO 

12 revision information on mass or 
- - - ---- - --

radioactivity is given. 

No comments identified. 
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absorption beda ll'e trenches roughly 35 meters loq by 1.2 meters deep by 6 meters 
wide. Tbe trellebes together have a volume of2,700 cubic meters. A treatment plant was 
iDJCalled in 19S21br Rmoval ofplutonium and other l'ldionucliclea &om liquid wastes. 

· The beds were used inftequeatly betweelll952 and 1967 for tbe disposal of a r
huudred pllons oftreated liquid wNte.1 

.. 

Begimdug in 1968, plutonium-cotllaininc residues from a nsw trestmeat plant were 
mixed with cement l1ld pumped down shafts augered between the absorption beds. The 
lhlft dimenaioDS are typicllly 1.2 to 2.4 metm in diameter and up to 24 meterS deep. 
Tho volume of these 62 shafb ia about 3,800 cubic meters. Fifty-silt of these lha1\s are 
ealinlated to c:onWn lriDIIIJ1IIic waate. Walkw atatea that these wastes were buried 
befOre 1971.14$ 

.u..r 
Three ~tion beds received waste water from a lauudzy at the "DP" site from 1945 to 
1961.146 Tbiurea il estiJIIated to have one-teuth ofa curie of TRU tldioactivity. If 
averqecl over the 210 cubic meters listed in Table 16, tho conceatration would be several 
~times less than the 100 DallllCUrie per gram clefiDition ofTR.U waste. If the 
official estimate iJ comet, this area would not come Wider the TRU Welte classi11calion, 
althOiilh 1bere could be 10111e TRU soil "hotspots." 

4. Trnsarulc-coabuDIDated SoU 

Los AIIIIDOI hu reportccll,l40 cubic meters ofTRU roil in past Integrated Data 
Base llepona, comprised of 1,000 cubic meters due to solid Wille disposal and 140 cubic 
metaa due to liquid wsate dispolll141 However, in Jntegzated Data Base Revisious 9-11 
(1994-1996), tbe IIIIOWlt ofTRU aollwasllsted as "1111blown." DOE's 1996 Jntegrated 
Dlla Base Report does not report data on TRU soil for lillY site. 

II appan thataboothalfoftbe volume oftbepillia estiiDated to be soil that was 
periodically uaed to cover tbe 11/Utes while the pill -open; this amouats to over one 
hundred tbollllllld cubic meters of roil.141 It isllllCl- as to whether or not Los Alamos' 
estimate of 1,000 c:ubic; meters ofTRU soil is an IICCUI'ate reflection ofhow much of the 
roll in the pill hu become conllmillated over time as water iD1i1trated the pill and u 
waste contaiDecs (such aslllldboard boxes 8lld plastic bap) depded. Accumulation of 
water at the surCace of the burial grouuda, due to uneven compadion of the roil cover 
placed over tbe pitsmd clue lo saaing of the surface as waste settles, bas been noted at 
Los Alamos.149 Such pcmdins of water increases the ability of waate to CODtanlinate 
11Uf011114inc soil. 

"'lblcl,-11. 
'"lblcl,-11. 
"'Ibid.-IS. 
"' IDB, 1991, paps 85-16. 
14 Walker, 1981, ...... 105·106. 
"'111001lt,l980,pqc5. 
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Arnold (1980) also lim TRU soil lites at Loa Alamos. 'Ibis "Site Survey Report'' 
seems 1D indicate that there ue other TRU soil sites in lddilion to the lraDBuraDi.c: waste 
ueu A, B, C, G, T, and V. Orle of the sites, 'Ten-Site Canyon," was reported 1D have 
contamiualion of 50 1181l0c:Uries per gram of gross alpha radioactivity, but Amold did not 
give volume estimates, tots! mass, or total radioac:tivity. Additional sites bad lower 
reported cxmcentralions ofTRU radioactivity .uo 

Orle other sow-ce of c:outaminated TRU soil is in Chapter 6 of the 1996 Integrated 
Dats Buo Report. Table 6.4 of this report inclic:ates that 4,400 cubic: meters ofTRU 
waste is 1D be left in plac:e. Ul 1biJ wute is appanmtly the result of "c:ritic:ality 
e:xperimarts" in relatively d041p holes (a fow hundred feet). This deep soil contamination 
is located in ''Field Ullit 5 ."152 This vollllll.O does not appear to rcpest other volumes that 
we have noted elsewhere in Ibis sectim ou Los Alamos. To 011r knowledge, this figuro 
bas not been reported in prior nwisi0111 of the Integrated Data Bue. 

5. Site-wide Platoalam-239 baluc:o 

Conlidcnble 11110UIItl ofTRU materials have been processed at Los Alamos. 
Serioua Ulll"IIIIOJved issues regarding materials ac:counting for plutonium-239 have been 
ideatified by DOE. These ~CCCunlins issues app_.ID center around the plutollium 
content of wastes at Los Alamos. Dats releued by then.Secretary of Energy Hazel 0' 
Leary in January 1996 ill a repon eutilled "Plutonium: The Fint SO Yean" (put of 
DOE's "Opeaness Program") sc:om to be at odds with dats provided by Los Alamos. 

The "SO Yean" report ltates that 610 kilograms ofplutornium-239 ue contained in 
Loa Alamos wastes.15

l However, an illtemal DOE memonndum pn:paredjust before the 
DOE report was released states that Los Alamos waste management officials believe 
there are 1,375 kilograms of plutonium in Los Alamos wastes.154 

The 7651dlogram clisc:repancy for plutooium-239 between what is reported by 
DOE HeadqiWien and tho site indicates a lack of systematic ac:counlins for weapons
grade material, and transurauic radionuc:lides in Jenenl. at Los Al1111os. In the presence 
of such uncertainties, it will be difficult ID: 

• determine the volume& and specific ac:tivity levels ofTRU wastes Oil site; 
• detennino the kinds of tbrestl poled 1D health and tho enviro11111ent; 
• design suitable remedial ac:lio111 for waste in pits and shafts; 
• tab appropriate meamres for protec:tin& worlter health; 

,,. Amold. 1980, pasa lJ..IO. 
"' 11>8, 1996, pap 164. 
IU p.._ 1!197. 
'" DOE, 1!196d. 
... Clolillload, 1!196. 
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• properly ICCOIIDt for weapons usable materials (the 76S kilogram discxepancy is 
eooup for about 200 wubads); 
• take meaues for euviromnt!lllal eompliBDCe in other arus, such IS preventing 
UD811ticiplted lellkl of plutonium from ducts when: it may be held up. 

Despite the potOiltial enYiromnental consequences of this discrtpancy, DOE has not 
evaluated the implications for its management of Los Alamos TRU waste. 

No comments identified. 
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LA..'IL Independent Technical Audit 
Draft Partial bport 

EXECUTIVE SUMMARY 

lii 

This draft report documents the results of an independent audit of the Los Alamos National 
Laboratory performed by Radiological Assessments Corporation. The audit focused on 
determining whether the Laburatol'y was in eomplianoc wilh 40 CFR 61, Subpart H", for the year 
1996. Subsequent audits are 10 follow in 2000 and 2002. The audit was conducted as part of a 
settlement agreement and ccmsent decree that resolved a lawsuit filed against the U.S. Department 
of En"'1l)) and Los Alamoa National Laboratory DiRctor, Siegfried S. Hecker, by the Concerned 
Citizens for Nuclear Safety and Patrick Jerome Chavez. As part of the consent decree, Dr. John E. 
Till, President of Radiologicol .Assessmertt.l' Corporation, was requested to lead the audit ream. 
The Institute for Energy and Environmental Research is monitoring and verifying the audit's 
integrity as consultants to the Concerned Citizens for Nuclear Safety. 

As prescribed in tbe consent decree, this first audit began in 1997 and considered compliance 
status for the year 1996. 1'he regulations outlined in 40 CFR 61, Subpart H describe the U.S. 
Environmental Protection Agency's general approach for proteCtion of the public's health from 
cllpusure to radionucliclcsb released 1D the atmosphere from U.S. Departmomt of Energy faciluic~. 
The regulations contain a number of requirements. The primazy standard specifies that an annual 
do•e to the public &om air emisaion.• must not exceed 10 millirern•. To demonsU'lltc full 
compliance with this standard, the resulation prescribes a number of procedures l'lat must be 
implemented. For eumple, the regulations require records documenting lhc amounts and types of 
radionuclide$ tbat arc present. Specific procedures are to be followed with regard to sample 
collection, measurement, and analysiS. Further, quality assurance is required, and guidelines arc 
provided for determining how Otc doses arc to be calculated. In addition, there are other technical 
requirements implicit in the regulation. Examples of lhesc issues include procedures related to 
quality assurance and audits of the compliance program. 

The regulations do not provide specific guidance for conducting an audit. Therefore, the 
it team divided its work into four areas that address the major elements of the regulation and 

uuu compri~ the primary portion of this audit report. The audit team focused on four areas 
de~cnbcd below. 

• 40 CFR 61, Subpart H, "NartoMI Emu.don Sumdtuth for Eml.rrtons of Rodionuclldes Or her than Radon 
from Dlpartment of Energy Focllitla,"U.S. Envilonmeutal Protection Ag.,.cy, 1989. 

b A radionU<:Iide is a type of atom that apontaneously underaoes radioactive decay. Diff=nt ndioactive 
isotopes of elements, or raclioDUclides, bave distinct radioactive propertios. The most imponanr 
radinnuclides released to the air from the Loo Alamos National Laboratory facilities are oxygen· I 5, 
carbon-10, carbon- II, altrogen-16, and arJon-41, aU o(wbicb decay rapidly. Lon&er·lived tadioDUcUdes 
(bydtogen-3 rmd isotopes of uranium, pluronium, and americium) are also released to the atmusphore in 
mueh smaUer amounts. 

' A miUirem is ont thousandlh of a rem. A rem is • unit of radiation dose to the body thai accowus for 
differences in lite type of radiation and the disrribution of radioactive material in lite body. For 
comparison. the a"eratf.' aMual whole bod}' do.se from naturaJ back(lroW1d ndiation ro people in the U.S. 

is approximatoly 100 mrem. 

DRAFT Radlolog/C.t A•~tssmtnll Corpor~llon ·s-,., .-d 1ft on•lroomtlllllhtallh" 
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jy 1.ANL hldcpeadellt TociDcal Audit 
Compliance with 40 CFR 61, Subpon H 

• l:•elull8a ............ ~-- ............ ptlat ........ Some 
- of l1ldianucllde ....... ..., IIOt IIIOIIilond Uiaa dlelr ~~~- .., tho 

. _._ beca1110 1M-pnocnt mel releooed 1n1 tn*=oDY 1111111.111 lb<oe 
-, ., iii'V1:11111ry Is llllialliDed lO *"=-t 1M IIIIIOUIIII of lllllaials ,.
durillg tho yoer. The inventory allows -lion of the quomity of nclianuclideo 
tballlll)' .... been Jelouecl. . 

• Ulaeat JDOIIImrilll of IBijor ,.._ palau te lir. Emuont tiiOIIitorina data n 
~ because 1M pointa of ~eleae that were 111011itorod repment tile major 
10-of ndiolwdide emla$lou 111 tile llmalpbore llld, thus, lbould be reopoaslble 
for tile lllljorityofdooetotllepubtic. 

• l:a""""""-111 clllllpll8llct _...., 1M aoa-pellll -· liDYttOnmental 
umplilla records provide infilrmation em -.!, -..red conceonrions of 
ndionuclides In tile en>inlaaleal. The nconls also pn~Yide a - Cor Los Alamos 
National l.aboratllly lO Htimale doles fiom DOD-jiOilll IOIIICeS. 

• Best calcldltloa. Doses n cllculaled uainB data on ndionucHde cmilaions 1md 
mathom&licalmodels tlllt estimste petbways of exposure Cor membeft oftbe pubUc. 

The IUdittcam aiiO CGIIIidered NYenl by elcmeoll that tnDScald each of lb<oe areas u 
IIIey lACIIOd oomplimcc With lboJCIII(atlaas. 1booc incllldod tnceability of data 111 dlelr onalllll 
-. documealali011 IUpplll1itlc compliallce, tleebnical compe1c111:e. quality auunnce, and 
ovmll OCIIIftlknoe of!M audit -..In lite compliance PJOIIIIIII. 

The audit tam dil'ided Ill fllldiJtp Into three ...,.., (I) replalllly defictenciea tbat can be 
direclly hnked te lite rcauJallon, (2) ~ deliclenclcs tbat 11'0 1101 l!*ifically DOled m tho 
reaulaucm but are unplicit within i~ and (3) other oblervarions !bat ore neither DOled 1101' imphed 
in tbe reauJatloll 'but ooocom &004 scieotl8c pcaclicc. ResuJatcry 1114 leehlllcal. defiC~e~~ca arc 
tho buls lor tho audit lam's decialan about compliance. 

' The iDdcpotldeol audit team J. clocamlned dtat Los Alamol Natillllll Laboralor)l did not 
- cettaiD rcauJstcry mel t.chnical rcquimn- and was not in compliance with 40 CFR 61, 
Subpart H, for I 996. 

However, ll is unlikely dtat tho Loboratoly exceeded the 10 millirem per year dose Slllldard 

JlfHCIIbed m the reaulatioD~. Tbis ...._, it balled upon 111 evaluation of nclionuchde 
measumneniSIIIIHIIIitored m- point£ mel enviranmeolll-arouncl the ate. 

d The J!mo-IIIPn>toctioeAa...,. boo Olllbhabeclm -.aldose -.:1 of 10 millirem IIIII 11>tes 
la 40 C:fll61 IIIII, "EPA beU..es lballilnitfq ctnilaicN ... byimpoli1iGD ofallllldanl of 10 milllrom 
pet yw ... wtii(IIOIOCI pobllc healtll withiDIIIIpie DJllliD oflllity ... Moroover, because fiC!t faciU1y 

oubject 1D d1il ralt - domoeaCme -liaooe willa tllo 10 millinm per yoar Cllllsolou slaodud, It os 
likely dial 111011, 111101 all.expooed iodi¥icbla will roce1ve a close lipllicaady 1esa 11w1 to milbmn per 
yew.• 

DRAFT 

No comments identified. 
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LANL lndtpendl!llt Technical Allllit 
Drafl Partial Report 

Severall:ey resulalnry ond ledmical deficienci .. noted by the audit team include 

• Lac• of doca-alalloa ofrodloaatUdtlaWtltol)'. An inventory for 1996 could not be 
detenninod fi'om documcntatioa that currently exists. The lock of inventory data was a 
primary deficiency that prevented tho aodit team ITom >-.rifyiug what sourtcs may have 
exiotod and. ther<Core, quantitatively veritYml ccmplianc:t. 

• Abtente of lndepeadtal verllleatton of tak1datloas. Fow of the calculations 
documentiRJ tbe duse ,....,_ were peer reviewed or confirmed by anyone otll<r 
than the JI<!IOII responsible for the calculation. This led to same crrots in the reported 
doses for 1996. Allhoush these mon do not appear to be significant, «heir existence 
str .. oes the need for I ri,goroU> internal petr review Of lhe calculttiOIIS for determining 
complianct before they are 111bmiaed for approval. 

• Cer1aln onriroiiiiiiiiiiiiiJDpliDJ htkDIQDU tad IIJilmptloiiS ore aut .....U deS<rlbcd 
or docameated. Althoush tbe U.S. llnvironmentoll'tolloclion Aaoncy preappro""d many 
or the .. mplinatechniqucs and asaumption.q that ....,. used, same of th~ preapproved 
methods and mumplions do not appear to be alate ofthe art or well documented. 

• Sampl< loSttL An eYaluaticm of aeroaol pllticle loss in the sample transport systen1s os 
required by lhc eflluent sunpliDJ guidance in the n:gulation. However. LANL has failod 
to analyze looses in probe• and tnnspo11 lines for lhree umpling systc:o,. that do no1 
employ sbr"'*<< probes. 

Thi• draft report desen'be• additional deficiencies and observations rolated to camphane.· 
with tho reaulltions pre•cribed in 40 CtR 61. Subpan If for 1996. Since that time and during the 
course of tho .. dit. Los Alamos National Labontury has made suhslllltial improYements to its 
compliance program. Th< aodit team rccogni:«S that a number of tho deficiencies identified in 
this report ha••• already been correeted. Thts apirit of coopmtion on the pat\ of the laboratory " 
extremely encouraging oudnolcworthy. 

'f!11s report is hcina issued as 1 draft partial n:port because the aodit hu not bem comploted 
However. the audit team felt a responsibility to pr...,t its lindinas to elate. JlC1111itung probtoms 
11'lated to compliance to he correeted t1 lhe earliest possible opportunity. The aodit team also 
behove• that their o•erull oonclusion with reprd to oompltlllce will not chang< wtth tho review 
or •dditional inf<mndtion. As rewurces permtt, tilt audit team will continue 10 re\'ltW several 
additionolarcos relevant to cornplia""" and will include its findings In the fmal ropon. 

Tbe oudit team has encourarcd an open and inkftclive envirolunent throUflhout the cour>c 
of ib work bccau5t !he public's role in the compliance ~ i5 e.sential. The Jnstilute for 
Encri!Y 111d Envin>mnmtal Research's role in the audit proem has bem imporllnt in 11111intamrng 
thi• atmosphere of orenness and in ehallcn1ing the aodit team to eonduct a thorough and tal' 
evaluation of cornpliance. The Institute for Energy and Environntcntal Research has raised 
several questions related to ccmpliance. Some have beon addrc:IStd in this repon, and oth<NI still 
netd to be !lddre.....t in the final rqx>rt. Several of the quellinllll ratsod arc in reference to issuos 
not clearly defined in the reiiiJlations. Thtse ar< being resnlved by the audit team uslng its best 
rrof ... ional judsmenl regarding the intent of the rcgulaUon. When: imP<>rt.nl points have been 
r11•ed that are not clearly described ill the regulation, tho aodit team will forword thcS< issuo.\ 10 
the l1 S. Environmental Proleclion Agency for thetr eonsideration. 

DRAFT Radio/oglc11 Asunmtnls COIJioraUon 
~setliltf fM sffndlffl"' .. .-i'Ditmtnlllttlflth" 

No comments identified. 
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yj LANL hlclepeadeftt Tecblllc:al Audit 
CompliiiiCC with -40 CFR 61, Sllbport H 

B-111e dds is the first audit of ita type, lbe audit 1e1111 carefuUy documented lbe audit 
J"'Cfll Jlld ._ lelme4. It il recommenclecl lbal Ibis audit oerve u a model for limil• 
reviews at allier lila. ~ wid! -40 CFR 61, Subplrt H. sboukl be a pablie process 
"-use the ftiU)IIiab is COIKCDOCI with exposure to 1be publio. TbiJ methodoloiD' his not been 
ilapiiiiDCIIted el8ewboJe. 

A filii! npGII will be iu\led llllbe conclusicn of the audit. c:-11 on Ibis clrafl portial 
"'J'CC'' ore eacouraaed ond will be CONidoml in the fiDal rcpon. DuriDa 1\dure audill, the audit 
1ea111 will ~Y puticullr auction to clofiei...a., that have been idelllified in thiJ Jq>Ort. 

11 is slmlcd lbat Ibis audit bU been more ri..,..,... and broader in acope than previOUS audits 
OOII<Iueted for camplilllcc Milt -40 CFR 61, Subplrt H, at Loa Alamot Nationll Laboratory. The 
dearee of COCipCriiiOD received 6ml all partiea in110lved bu been c:xtraordiDIIy. The audit tam 
lhlab ll1d -• the U.S. Deplrtmenl of Eneril)l, los Alamos Naticmal Laboratory, 
Concc:med Cilizeus for Nw:lcar Safety, ond lnl!itute for !!tter!D'IIICI &Vironmental Reteareb for 
their ac:tn~e involvcmmt IIIII support. 

DRAFt.; 

No comments identified. 
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Attachment E 

No comments identified. 
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JEER Comments on Draft LANL SWillS Air Quality 

Determination of dote for "no action" alternative 

For the "no action" alternative, doee estimates reflect a 6-year average for 1990-1995. 
Consequently, aU deficiencies identified during the independent audit by RAC apply to 
these numbers: 
+ lack of adequate quality control, 
+ inadequate documentation of Inventory assessment, 111 115 19 
+ lack of consideration of Ampflng Une loss for some point sources, - -
+ Inadequate quality of stack sample analyllla, 
+ deficiencies of CAP-88 model regarding flat terrain. 
+ batch type releiiBeS not considered, 
+ errors In environmental sampling (tritium sampling efficiency), and 
+ Incomplete determination of MEl locations. 

In particular, Table 4.4.3.3·1 on page 4-93 compares the measured dose at the LANL MEl 
location with modeled doses. The table suggests that measured doses were always 
smaller than modeled ones. In the AprillO, 1998 memorandum submitted by lEER m 
RAC In this matter, it wa& demonstrated that the 1996 data suggests just the opposite to 111-116-19 
be true (st!e table below). The dose attributable to LANSCE operations a& inferred from 
NEWNET data Ia a factor of 2.3luger thm the calculated dose using CAP88. It appears 
that LANL employed an incorrect method to subtract the contribution from natural 
background, thus underestimating the contribution by LANSCE to total dose. 

T .. blo L Comporlo"" of 19Jii LANSCii o-colcoloted by ESH-17 ...... the C"P88 ....., .. with NSWNET 
data """' llle l!at GIIO Silo 

UM11mo Nambcrof NEW NET NEWNI!T CAP88 R•llo 
Period Dl)'l A& -lftlt ..,.,., NBWNI!T/CAP88 
r- 30 10.418 0.174 0.001 .. 
July 31 10.585 0.000 0.024 .. 
Auguot 31 11.121 0.542 O.Oft 13 
Seplenlbor 30 11.192 0.9(8 0.387 2.4 
October 31 12.081 1.496 0.869 1.7 
November 1-15' 15 5.5l'O 0.448 0.266 1.7 
Junol·N .. u 1611 -61 -3.' -u -23 

• The NEWNET llllkm w .. not functlonitlg properly put November15. Therofore, the NEWNI!T dooes for 
Nowmberl·lS.,. compatod with CAP88 d._ for llle mtlro auWllh of November. 
MDooos 1110 aman tu •llow aiiU!OJ\lnaful complrilon. 

The dose usessment method used by LANL hu algnificant IUICerl.lintie& which have yet to be 111-117-19 
adequately qtwttilled. Therefort, the 1990-1995 dala Is Inadequate to serve u a meaningful 
buellne. 

Detennlnation of doee for "expanded operations" alternative 

The general criticism of tho dose assessment methodology Is valid for the evaluation of 
"expmded operations" alternative as well. In Table 2., MBI doses for the In "no action" 
and "expanded operations" alternatives aro compared. The calculated MEl doses for 111-118-19 
many facUlties will Increase by a factor of 2 to 3. Many of these facilities are 
characterized by batch type releases ol puticulate emissions, such as TA-3-29 (CMR) and 
TA-15/36 (Firing Sites). The current system of effluent monitoring. dose assessment 

Comment 11-115-19 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that because LANL is in compliance with the NESHAP 
provisions of the CAA, the methodology used for dose assessment is accurate. 
CAP-88 is the model required by EPA Region 6 to verify compliance with 
NESHAP. The alleged deficiencies raised by the commentor are addressed in 
the response to comment 3-11-19, above. 

Comment 11-116-19 

Location of SWEIS Revision(s): None 

Response: 

The NEWNET is a service provided by LANL to show interested citizens in 
various parts of the nation, including Northern New Mexico, gamma radiation 
in the environment within the vicinity of LANL. 

Selection of an appropriate background reading, from a data source such as 
this, to use in differentiating radiation from natural sources and that from 
LANL is necessarily a qualitative effort. If a more representative background 
number than that chosen by the commentor is selected, the NEWNET 
information and that of the modeled CAP-88 compare favorably. A brief 
discussion of a method to select representative background numbers from 
NEWNET follows along with methods LANL uses their surveillance program 
and for regulatory compliance. 

The commentor used a constant number for background for the entire period of 
interest (June 1, 1996, through November 15, 1996). The commentor could 
apply a technique of assessing background by choosing a very clean (little or 
no peaks) day within the time period of interest and using that average exposure 
rate as the representative background number for the period of interest (i.e., a 
single background number for each month of interest), then apply that 
background number for the estimation of exposure from industry. This is more 
appropriate than using a single value for more than a 1-month time frame or the 
use of some representative values such as the lowest value for the entire period 
of interest because background radiation is highly variable on a day-by-day 
basis. 
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The data obtained by LANL is from multiple sources: a pressurized ion 
chamber (PIC) similar to the one used by NEWNET, a set of 
thermoluminescent dosimeters (TLD), meteorological data from a tower in 
the location of interest, and the actual emission values from the stacks. LANL 
then applies the detailed evaluation for background to the readings from the 
PIC and TLDs and then compares them to the data from CAP-88. The 
measured doses (i.e., the PIC and TLD) reported by LANL pursuant to DOE 
requirements will usually be less than the modeled doses reported to the EPA 
(CAP-88 values). 

Comment 11-117-19 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 3-11-19, above. 

Comment 11-118-19 

Location of SWEIS Revision(s): None 

Response: 

At LANL, each facility with the potential for radioactive emissions that would 
result in an annual effective dose equivalent (EDE) of greater than 1 percent 
of the standard (i.e., greater than 0.1 millirem per year), is continuously 
monitored. The facilities that have a potential for emissions less than I 
percent are checked on a periodic basis to ensure they do not have the potential 
for exceedance of I percent of the standard. This is per the requirements of 
40 CFR 61.93 (b)(4)(i). 

The LANSCE (TA-53) accounts for more than 90 percent of all radioactive 
air emissions from LANL. The location of the highest potential dose from all 
emissions, called the LANL MEl, for both the No Action Alternative and the 
Expanded Operations Alternative was estimated to be 2,625 feet 
(approximately 800 meters) north-northeast of LANSCE. This location is 
within the LANL reservation, and the dose to the MEl at this location is 
estimated to be 3.11 millirem per year for the No Action Alternative and 5.44 
millirem per year for the Expanded Operations Alternative. This location 
borders the City of Los Alamos and is a conservative estimate for a MEl from 
LANL-wide emissions. 
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For the SWEIS, the problem of "batch" releases was solved by assuming that 
the number of events, such as firing site (TA-15/36) releases or varying 
releases at the CMR Building (TA-3-29), would occur frequently during a 
years time and at random intervals. Therefore, the release would be treated as 
continuous (i.e., occurring at an established release rate per day), and the 
receptor (MEl) would be exposed to this continuous release. Thus, an 
assessment of annual or cumulative impacts from collection of "batch" 
releases is well approximated by simply estimating an annual release amount 
and applying a continuous dispersion analysis as found in the CAP-88 model. 

Radioactive air emissions will manifest a change from the No Action to the 
Expanded Operations Alternatives, but within a narrow range due to the fact 
that this change comes from different operating levels within existing 
facilities and the controls placed on these types of emissions. This system of 
monitoring, modeling, and controls provides assurance that operations can be 
conducted within the 1 0-millirem standard. 
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and environmental monitoring, in my opinion. does not ensure that doses of 10 
mmn/yr Lq a result from batch type releases wUI be adequately Identified. 

With respect to compliance determination, the issue of using CAP88 despite the 
complex terrain at LANL batch type releases and ME! locations haa yet to be resolved. 
LANL argues that they have to use the slmplUied model in compliance determination 
bec:ause EPA requires them to do 10. Even if that were the case, thete is no reason that 
the EIS should suffer from the same weakness of a simplified model that is only 
suitable for flat terrain and continuous releases. Both conditions are clearly not met at 
LANL. Since LANL is not bound to use CAP88 along with all its associated 
elmpliflcatlons In the EIS, It Is strongly suggested that a detailed analyeis of potential 
doses from expanded operations be prepared in which batch type releases are adequately 
considered. This ahould Include a proper uncertainty analyeis of the estimated doses. 

Thle may have the most dramatic effect on the estimated doses from the firing sites. 
Whcreu the estimated doses from LA."'SCii operations can be vetlfied using the 
NEWNET station at the Eut Gate, this poses a much greater challenge for emiasions 
from TA-15/36. Given that CAP88 doses for expanded operation are estimated to be -5 
mrem/yr and that the uncertainty of the estimate i.s likely to exceed a factor of 2 (see 
Table 1 ), It Is posslble that doaes to individuals from expanded operation could exceed 
10 mrern/r. 

Table :Z. IJotlmatecld.e fo< the fadllty specific Mel ill •no action• anAl "Expanded operalloal" oitemotl ... 
ISWEIS p. 5-50 .,d 5-Jtm 

PocUity 

TA-3-29 
TA-3-66 
TA-3-102 
TA·Il 
TA-15/36 
TA·I6 
TA-18 
TA-21 
TA-48 
TA-53 
TA-54 
TA-65 

....,_. 
mnmlrr 

0.43 
O.tS 
O.:M 
0.31 
2.26 
0.31 
1.73 
Ul 
1.66 
3.11 
0.75 
1.66 

l!xplnded Opmtloll 
mrlmfyr 

1.32 
1.32 
l.OZ 
0.73 
4.99 
0.7 
4.39 
2.SS 
3.67 
5.t4 
1.81 
3.67 

l.ttlo 
"'xpmded operatiOil" 
lo hz\o action" 
3.1 
3.1 
~.0 

2.4 
2.2 
2.3 
2.5 
1.8 
2.2 
1.7 
2.{ 
2.2 

Dr. Bernd Franke 
Institute for Energy and Environmental Research (lEER) 

1
11-118-19 
cont. 

11-119-19 

Comment 11-119-19 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 11-52-19, above. 
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Attachment F 

§ 
No comments identified. 
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. '. Analysis or'the lusk of Crown .Fire initiation and 
: ··>·····.:-. . ··.':·' Spread.>'·'···_, ' · 

in the Valle Ecosystem Management Area on ~he 
· · Espallola . .. 

District of the Santa Fe National Forest, Northern 
New Mexico 

./ ~ 

A Final ProJect Submitted for 
Technical Fire Management 

By 

B111 A~strong 

Apr1113, 1998 

., 
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No comments identified. 
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£H£CUTIU£ ~UM.MRR~. 

0' 0 

This study lllllyas the potential for crown lira Initiation and spud In the Valle Ecosystem 
Mlnlglmlnt Area and irllll the ~ Los Allll1os Natlanall.abonltoly and liOWn tile, and J110P0S1S an 
altemativt NCildng tllat potlll1lal. Historic lind 1.111 patterns, recent clmate conditions, and current and 
past 1g1ney policies have CIUtld I IIJ1dscape at risk from high Intensity ClOWn fires. 

Analysis of fire risk began by calculating the probability, using the program PROBACRE, of a single 
largt fire or a teries of fires bwnlng more thlll a 1000 acre tllresltold. Determining the susceptibility of 
the va .. to the spud lnd lnltlatton of crown flres- next. Crown tn Initiation Is 1 f~Rtion of surface 
11nt line Intensity, the height of the tree CJOWn layer above the ground and foNar moisture content. Crown 
11nt spread is dependent on crown bulk densities and rates of spud. Using Agee's critical thresholds for 
fire 1M Intensity, crown to base height, llld crown bulk densltle$, condtlons on thjl Valle were evaluated 
for potential crown fire lnlliltlon and spread. Fuel models were mapped and dlgltlied Into 1 geographic 
Information syst11m. Analymg weather data for the Va .. from the past twenty years, USing PCFIRDAT and 
PCSEASON, genemecl Nltlonal Fire Danger Rating System values. John Deeming's program FDRZFBP.EXE 
COiwerted NFDRS wluls Into Fire Behavior Pladlctlon SyStem outputs to determine potential fire behaviOI' 
for specific sites and fuel models In the valle. Trees per acnt and crown to base values were determined for 
the Va .. fnlm stand ex11111 dlta. Tilt analysts shows the Valle at risk from crown fires. Crown flre 
modling with CtDWn fire nomograms under a variety of cNmate conditions shows crown finis exceeding 
the 1 000 acre threthold within a thrH hour bum period. 

The challenge In ftlduclng crown fire risk Is ~lng fuel reduction strategies with other forest 
Jlllllagtllllll objtctlves and setting treatment pllorities. Ny altlmatM treats 1re11 having historically 
low MWI1ty flre regimes; low elevatton J)Oildelosa pine and south aspects at higher elevations where 
ponderolll pine - hlstolfclly 1 domlnantlcodomlnant lpldes. Focusing on these areas reducls lmp;cts 
to the TIE spades In the area. Using Agee's figures for thresholds and dewloping siMculturaland burn 
presclfptlons to reduce conditions below a- thresholds l8duces the risk of crown flrllnftlatton and 
spread. 

lmplementil1g the recon1nendatlons will crute 1 crown fire proof buffer II'OUnd the town and lab 
and a nma1c of burned areaa ICniiS the Valle. Mod-"111 crown flre spmd after treatment ,.,_ a fire 
glOWing to 300 ICreS betore encountlrlng a treated na. Using the numbers fll)l!l the Santa Fe NatiOnal 
Forest Nltlonll Fire Manlgement Analyals Sysqm, planning a Cost + Net Value Change was developed, 
whleh ,.,_a net muglnal benefit of $Z,SSO,S60 from Implementing the alt.-native. 

§ 
No comments identified. 
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JL(O§ Allcatmo§ §rudly GhnoYlliJP 
Comments on tbe Draft Site-Wide Environmental Impact Statement 

for Continued Operation of Los Alamos National Laboratory 
by Maya Sinha lOCI Greg Mello 

July IS, 1998 

I. The SWIIS fall! to offer !'!!!JO!al!le altpatlvet, 

I, De SWEIS falls to olfer reuoQble procram111alic: allei'Datl\oeo, 

• The four alternatives otfered by the SWE.IS repmcnt an eKceedingly narrow range of 
prosnm choices. In a fuU spectrum of alternativea to be analyzed Cor environmental 
impaeta, the baseline would necenarily be a "shut down lOCI dean up" option. Following 
that, a "stockpUe maintenance" option would analyze the impacts of doing the minimum I 12-1-4 
worlc necessary to ensure the safety of the existina arsenal. A "current operations" 
alternative would analyze the impacts ofLANL continuing to fuoctioo Ill its present-day 
level with no increase in filcilitios or aetivities. Any "expanded opcratiooa" alternatives 
would fall apptoldmately in the range now occupied by aU four choices offered in the 
SWEIS. 

e The four acenario1 otfered by the SWEIS are, in 1ict, l)'lllhetic altemati"eo developed 
101ely for the NEPA process. Their purpose ia not to authentically infurm DOE decilion- 1 12-2-3 
making, but to make the environmental impact ofDOE's pre:dlo~e~~ program of activities 
appear not to differ significantly from the impacts of"greener" and "reduced action" 
programs 

For further comments, aee attached documents: "LANL SWEJS Preacoping Comments" and 
"LAII.'L SWEIS Scoping Comments" by t.oa Alamos Study <lroup. 

2. ne SWt:JS falls to offer reu011able aikrAatlvN to apedftc decisions. 

a The SWEIS &iJs to oft'er reasonable alternatives to DOE's named decision.• 
These include· 

• PU.tolfillllf pit production. The Usted altemati- Clltail the manu&cture of 6 to 80 
plutonium pits per year at LA."'L. Eliminating plutonium pit manu&cture as a LANL 
project Is not given u an alternative. (3:68) 

e SNM StUI'tlg>l. AD of the listed alternatlvea entail the renovation and use of the Nuclear 1 12-3-4 
Mllleriols Storage Facility, a buUding 10 poorly desiped and environmentally u1110und 
that it has never been operational. No other alternatives are given. (3-70) 

e HEU prCJCe~illg. All of the Usted alternatives entail the fabrication of up to SO sets of 
HEU components using I to 10 kg liEU/operation. No other alternatives are IJiven. (3-
78) 
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RESPONSE TO COMMENTS BY LOS ALAMOS STUDY GROUP 

Comment 12-1-4 

Location of SWEIS Revision(s): None 

Response: 

DOE considered four alternatives for the continued operation of LANL to 
support its existing and foreseeable level of activities; No Action, Expanded 
Operations, Reduced Operations, and Greener. These alternatives were 
selected based on reasonable approaches that could be implemented to fulfill 
DOE's Purpose and Need (volume I, chapter 1, section 1.2) based on missions 
assigned to LANL. These alternatives represent the different levels of 
operation that could be implemented using the current infrastructure; in the 
case of new or potential new assignments, they include the additional 
infrastructure to implement those activities. Examples include the 
enhancement of plutonium pit manufacturing and the expansion of 
TA-54/Area G LLW disposal facility. In volume I, chapter 3, section 3.5 
discusses alternatives that were considered by DOE but not analyzed in the 
SWEIS as not meeting the Purpose and Need, such as decontamination and 
decommissioning LANL and elimination of all weapons-related work from 
LANL. The Greener Alternative was structured in cooperation with 
stakeholders. For additional information, see also Major Issue 2.3, 
Alternatives, in chapter 2 of this volume. 

Comment 12-2-3 

Location of SWEIS Revision(s): None 

Response: 

The four alternatives that are analyzed in the SWEIS represent the reasonable 
range of levels of operation that would allow DOE to carry out the assigned 
missions at LANL and meet the Purpose and Need discussed in volume I, 
chapter 1, section 1.2. For additional information, see Major Issue 2.3, 
Alternatives, in chapter 2 of this CRD volume. The lack of significant impacts 
among the alternatives is primarily a reflection of the adequacy of the existing 
ES&H programs and engineering and administrative controls. See chapter 6 
(in volume I) for a summary of some of these programs. 

In the draft SWEIS, DOE stated its preference for the Expanded Operations 
Alternative. The decision as to which alternative will be implemented at 
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• Monti facture of secondanes. All of the listed alternatives entail the fabrication of 
components for up to 50 secondaries. No other alternatives are given. (3·84) 

• Hyr}rotests and joint test assemblies. The listed alternatives entail the manufacture of 
components for 30 to I 00 m~or hydrotests per year and 20 to 40 joint test assemblies 
per year No other alternatives are given. (3-84) 112-3-4 

• Waste management. All of the lilted alternatives entail transporting LANL waste to cont. 
WIPP, as well as 1MuaUy receiyjng S to 10 shipmeniS ofLLW and TRU waste !Tom off-
site locations. No other alternatives are given. (3·119) 

• Area G. All of the listed alternatives eutail the continued and expanded use of Area Gas 
1 disposal site for radioactive waste. Cleanup of Area G is not given as an alternative. (3· 
121) 

b. The SWEIS fails to of!er reasonable alternatives to DOE's utu11med, implied 
decisions. 

• The decisions explicitly meationed in the SWEIS do not represent the fuU scope ofDOE I 12-4-1 
decisionmllking regarding LANL Many other umnentioned, unanalyzed decisions are 
embedded in the four SWEIS altematives (See 112 of"Other Conun611U," below ) No 
alternatives to these decisions are offered They are !limply to be acoepted as "part and 
parc:eln of any pourole future at LANL. 

II. The SWEIS fal!a to •a•I!H 'lrM' No Adit!p A!tcrwatiye. 

• A true No Action Alternative would involve ciiiCeling programmatic activities at 
LANL, decommissiolllng the licilitles, and cleaning up the site. Whlle this is not national 
policy at this time, consideration of the baseline environmental liabilities at LANL is 
neceasary to provide a basis of compllison for all other alternatives 

• LANL's operations during moat of the Cold War were much smaller overall than they 112-5-4 
are today, and there is no Jlllll'llllee that its operations will not shrink again. Therefure. 
any alternative consisting of even the current operuing programmatic bqeline, let alone 
the sublltantial growth option considered in DOE's misnamed "No Action Alternative," 
cannot adequately serve Ill a No Al:tioo Alternative. 

• DOE's "No Action Alternative" is aetually an Action Alternative, including "an increase 
in some LANL operations and activities" (3-4). Some areas of programmatic growth 
under the "No Action Alternative" are known, such as: 112-6-4 

,. a new program for the manufacture of plutonium pits {3-4) 
,. renovation and use of the NMSF (3-5) 

2 

LANL as a result of the SWEIS analysis will be made and documented in the 
ROD for this SWEIS. 

Comment 12-3-4 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS analyzes the impacts of implementing the enhancement of pit 
manufacturing mission assigned to LANL by the SSM PElS (DOE 1996b) 
ROD. The SSM PElS analyzed the elimination/need for this capability in the 
DOE complex. The adequacy of the NEPA documentation for NMSF 
operation and renovation is addressed in the response to comment 10-17-3, 
above. The other areas raised by the commentor are analyzed at the level of 
activity commensurate with the level of operations necessary to support each 
of the alternatives analyzed in the SWEIS. As an example, the fabrication of 
components for up to 50 secondaries is the lowest level necessary to maintain 
that capability at LANL (Reduced Operations); however, it is also the same 
across all the alternatives. For additional infonnation, see Major Issue 2.3, 
Alternatives, and Major Issue 2.7, Expansion of TA-54/Area G Disposal 
Facility, in chapter 2 of this volume. 

Comment 12-4-1 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the SWEIS appropriately presents the scope of decisions to 
be made about the level of operations at LANL. DOE does not believe that 
there are unmentioned and unanalyzed decisions embedded in the alternatives 
analyzed in the SWEIS. The decisions to be supported by the SWEIS are 
discussed in volume I, chapter 1, section 1.4. See also the response to 
comment 12-8-1, below. 

Comment 12-5-4 

Location of SWEIS Revision(s): None 

Response: 

The response to Major Issue 2.3, Alternatives (in chapter 2 of this volume), 
discusses why DOE believes that a No Action Alternative that involves 
canceling programmatic activities, decommissioning the facilities, and 
cleaning up LANL is unreasonable. The alternatives analyzed in the SWEIS 

§ 
tl:l 

~ 
"-i 



w 
~ 
Vl 
w 

were those that met DOE's Purpose and Need. In volume I, chapter 3, 
section 3.5 discusses several alternatives that were identified during scoping 
and examined by DOE, but determined to be unreasonable because they could 
not be implemented within the 10-year time frame of the SWEIS analysis, or 
because they would not allow DOE to meet its core mission requirements. In 
some cases, the current operations at LANL represent an increase in activities 
over Cold War levels. During the Cold War, the weapons complex was 
focused on production, which took place at other sites throughout the 
complex. However, with the decrease in production and the end of 
underground testing, DOE's program of stockpile stewardship has required 
even more reliance on LANL's programs of research, development and testing 
to ensure reliability of the weapons systems in the stockpile. The ROD for the 
SSM PElS assigned additional capabilities, such as Atlas, to LANL. The 
alternatives were developed in light of these new assignments, and limited 
what could be considered in the No Action Alternative. Specifically, the 
alternative of decontamination and decommissioning is not considered 
because it is unreasonable under the current mission assignments to LANL. 

Comment 12-6-4 

Location of SWEIS Revision(s): None 

Response: 

The No Action Alternative, as discussed in volume I, chapter 3, section 3.1, is 
a projection, over the 1 0-year period under consideration, of a level of activity 
for facility operations that would implement current management plans for the 
assigned programs. These plans include: continued support of major DOE 
programs; projects to maintain existing facilities and capabilities; and projects 
previously receiving NEPA reviews resulting in decisions (e.g., categorical 
exclusions, FONSis). This alternative also includes foreseeable construction 
projects that are required to maintain facilities that house authorized activities. 
In some cases, this definition does result in an increase in some of the LANL 
operations and activities. This is consistent with the CEQ defmition of the No 
Action Alternative, as discussed in the response to Major Issue 2.3, 
Alternatives, in chapter 2 of this volume. 

Only projects for which NEPA analysis was conducted prior to the start of the 
SWEIS and projects whose NEPA actions were approved and completed as 
interim actions to the SWEIS, are included in the analysis of the No Action 
Alternative. Other projects are included in the Expanded Operations 
and Greener Alternatives. In volume I, chapter 1, section 1.6.3 discusses the 
approach followed when new projects emerge during the preparation of the 
SWEIS. 
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~a new program for making MOX fuel (3-S) 
~ Increased LACEF experimentation, anticipated to grow by SO% over the next 

10 yeart (3-7) 
~a new program for the manufacture of secondaries (3-7) 
~ three new programs at the Target Fabrication Facility (3·9) 

~Increased high explosives synthesis and production (3-9) 112-6-4 
~ Increased hydrodynamic testing and joint teat assemblies (3-9) 
~increased development and fabrication of high explosives (3-9) cont 
~Increased development and fabrication of high-power detonators (3-JO) · 
~ construction and Of1eralifm of LED A, IPF, SPSS, and proton radiography 

and neutron spectroscopy fllcifities (3-12) 
~ construction and use ofnew TRU waste containers for wastes recovered from 

Pads 1,2 and 4 (3-15) 

• Other areas of programmatic growth exist under the "No Action Alternative." Yet it is 
impossible to determine which programs are being expanded, or the extent of the 
expansion, by the infonnation provided in the SWEIS. This is because the SWEIS fails to 
mention the current scope and levels of LA. 'IlL activities. Thus it is impossible to know the 
extent to which the "No Action Alternative" represents a change or increase in those 
activities 

• DOE has inappropriately included many future actions in the "No Action Alternative" as 
if they were already in the past. In fact, only the decisions to take these actions are in the 
past. The NEPA analysis for many of these projects has been inadequate or nonexistent, 
and the projects themselves require substarnial future action. Future projects such as these 
should be included only in an "expanded operations" scenario. They have no place among 
the baseline activities that constitute a true No Action Alternative 

W. Other Cpmmcnts 

l. The SWEIS defines LANL's miuion so broadly as to encompau a.laaoat any fnturc 
action. 

• In Section 1.2, the SWEIS describes the "purpose and need" for LANL 's continued 
operation, as well as the lab's sixteen "key capabilities" (1-10). The result is a list of vague 
and broadly inclusive headings under which an enormous range of unspecified future 
activities can take place. I 12-7-2 

• Examples include. "Weapons-related engineering," "Criticality studies" (1-10), and 
"Speciahy isotope production" (1-11). What possible programmatic activities arc not 
included under these headings? 

•Instead of answering real programmatic questions, the SWEIS provides blanlc:et phr118es 
under which future LANL activities can be arbitrarily decided upon and put into action 

3 

Comment 12-7-2 

Location of SWEIS Revision(s): None 

Response: 

DOE has assigned to LANL certain core national security missions as well as 
other missions within various DOE mission areas. Within these assigned 
mission areas, LANL may be assigned new tasks or research activities. This 
"ebb and flow of R&D" is representative of the dynamic nature of a research 
and development of a national multiprogram laboratory. The SWEIS 
describes the environmental impacts of operating LANL under various 
reasonable alternatives, recognizing this essential nature. However, any new 
mission assignments to LANL or any new projects will undergo the 
appropriate level of NEPA review and analysis. For additional information, 
see Major Issues 2.2, NEPA Process, and Major Issue 2.3, Alternatives, in 
chapter 2 of this volume. 
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without public knowledge or scrutiny 

1. DOE's "Dedllons to be Supported by the SWEIS" do uot iudude uumerous 
envlroamentally significant dedsious that will be made in the nest ten years. 

• In Section 1.4, the SWEIS describes the decisions ''the DOE expects to make as a result 
ofthe alternatives analyzed" (1·12) Not included in this list are several reasonably 
foreseeable decisions that LANL will have to make in the next ten years on topics such as 

~land use 

1
12-7-2 
cont. 

._ additional sources of electric power 
,.. cleanup of parts ofthe site I 12-8-1 
._ off-site transportation of wastes, materials, weapons, and weapons components 
,.. land transfers 
._ manufacture of secondaries and related components 
,.. response to natural hazards. including seismic issues 
~ receiving off-site wastes for treatment and/or disposal 
,.. potential acquisition of new missions 

• All ofthese topics hinge, in part, on what alternative is chosen; all will have significant 
environmental impacts. Yet instead ofbeing discretely addressed and analyzed in the 
SWEIS, all are already embedded in the four aggregate alternatives in such a way as to 
obscure the actual, differential impacts of the decisions. 

3. The "boundlu& eavelope" 11 u arbitrary creation Intended to mulmlze the scope of 
possible LANL activities. 112-9-8 

• The "bounding analysis" offered in the SWEIS does not analyze actual DOE decisions. 
Its size is arbitrary, allowing for LANL activity levels to rise substantially without being 
subject to further environmental analysis Its purpose is not to authentically inform 
decisionmakers, but obscure the differences in environmental impacts between 
alternatives 

For further comments, see attached documents: "LANL SWEIS Prescoping Comments" and 
"LANL SWEIS Scoping Comments" by Los Alamos Study Group. 
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Comment 12-8-1 

Location of SWEIS Revision(s): None 

Response: 

Major Issue 2.3, Alternatives in chapter 2 of this volume, discusses how DOE 
selected the four alternatives analyzed in the SWEIS. In volume I, chapter 1, 
section 1.4, Decisions to be Supported by the SWEIS, addresses the decisions 
on the level of activity for the continued operation ofLANL. The two specific 
decisions on facility siting and construction of two projects, enhancement of 
plutonium pit manufacturing and expansion of TA-54/Area G LLW disposal 
facility, are also discussed in this section. These two latter projects are 
considered ripe for decision, and thus, volume II presents the data and 
analyses to support a decision on how to proceed with these projects. The 
impacts of these projects are included in the Expanded Operations 
Alternative. Section 1.6.3 (volume I, chapter 1) discusses how future projects 
are addressed in the SWEIS. Projects that are still speculative, or not at a 
sufficient stage of definition to allow for detailed NEPA analysis, are not 
extensively addressed in the analysis of alternatives. If and when these 
projects are sufficiently defined, they would be subject to appropriate NEPA 
review at that time. 

Specific topics listed by the commentor have been addressed in the SWEIS. 
Current LANL land use is described in volume I, chapter 4, Affected 
Environment, and the impacts of each of the four alternatives on land use are 
addressed in chapter 5. Section 1.6.3.1, which discusses emerging actions at 
LANL, mentions DOE progress in working with other electric power users 
and with suppliers to resolve power supply and reliability issues. The impacts 
of each of the alternatives on electrical power use are addressed in the 
Infrastructure sections of chapter 5. Also see the response to Major Issue 2.12, 
Electrical Power, in chapter 2 of this volume. In volume I, chapter 2, 
section 2.1.2.5 discusses the ER Project, under which site cleanup is handled; 
refer to Major Issue 2. 8, Environmental Restoration (chapter 2 of this CRD 
volume), for further discussion of this topic. The off-site transportation of 
wastes, materials, weapons, and weapons components is addressed in the 
discussion of transportation impacts for each alternative in chapter 5 
(volume I). Section 4.1.1.4, Potential Land Transfers and Related Land-Use 
Issues, is a discussion of how the NEPA reviews for the proposed land 
transfers and leases are related to the SWEIS. Manufacture of secondaries and 

~ 
S! 
S! 
§ ..... 
~ 
~ 
S! 
!':> ::s 
~ 

R<> 
::tl 
!':> 
{5 

~ 
!':> 
c., 



VJ 

tG 
Vl 
0'1 

related components is a mission that was assigned to the Y-12 Plant by the 
ROD for the SSM PElS. The response to natural hazards, including seismic 
events, is addressed in the accident analysis for each alternative in both 
chapter 5 (of volume I) and appendix G (of volume III). There is a discussion 
of the ongoing investigation of seismic activity at LANL in Major Issue 2.6, 
Seismic Studies (in chapter 2 of this volume). The receipt of off-site wastes 
for treatment or disposal is addressed in the WM PElS (DOE 1997c). At this 
time, LANL is one of the sites under consideration as a regional site for LLW 
disposal. A decision would be made in one of the RODs for the WM PElS, 
and because the decision has not yet been made, the SWEIS analyzes this 
option as part of the Expanded Operations Alternative. The SWEIS addresses 
the ongoing and reasonably foreseeable missions at LANL; the potential 
acquisition of new missions would be addressed in additional NEPA reviews. 

Comment 12-9-8 

Location of SWEIS Revision(s): None 

Response: 

DOE acknowledges that improper use of the "bounding analysis" concept 
could obscure the differences between alternatives. However, use of the 
concept is appropriate for evaluation of a multiprogram site such as LANL. 
In a research facility, material inventories and operations are dynamic, 
changing often as research goals and programs evolve. It is difficult to 
accurately define and control operating conditions to a level that would allow 
a complete analysis of all potential accident scenarios, regardless of 
likelihood. 

The bounding analysis concept allows DOE to postulate a set of accident 
scenarios for the site that is representative of the risks and consequences for 
the workers and the public for each alternative. Included in this set are 
accidents that were postulated to cover the broad range of both probabilities 
and consequences, to ensure that the overall risk from the site was 
characterized. These accidents were selected based on four overriding 
principles. First, the accident set should cover the full range of probabilities, 
from likely to incredible. Second, the set should include scenarios involving 
the full range of hazardous and radioactive materials that exist in sufficient 
quantities to present credible consequences. Third, other potential accidents 
should be included based upon either a similarity to past experiences (at 
LANL or other sites), or that represent conditions that received explicit public 
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attention due to a perception of risk. Finally, the alternatives should consider 
both "how does the accident scenario change between alternatives", and "are 
there accidents that can happen in some alternatives but not others." 

Extensive effort was put into the accident identification and screening 
processes. From a potential list of literally thousands of candidates, the 
processes finally identified 31 accidents to be included in the SWEIS. The 
details of this selection process are described in volume III, appendix G, and 
summarized in volume I, chapter 5, section 5.1.11. These accident scenarios 
include site-wide and facility-specific events, chemical and radioactive 
material releases, and address both public and worker impacts. When public 
comment on the draft SWEIS identified an accident scenario that was not 
considered, specifically the potential of a wildfire impacting the site, it was 
analyzed and incorporated into the document. 

In applying the bounding analysis concept, DOE attempts to provide a 
conservative evaluation of the risk from an accident scenario. Probabilities 
are estimated using accepted industry and government standards and guidance 
to the extent possible. Airborne release fractions and respirable fractions are 
selected using either bounding values from peer reviewed DOE technical 
standards, or measured values for the material in question, if available. The 
quantities of material-at-risk (MAR) are based upon the upper bounds or 
administrative limits that are applicable to the process in question. 
Meteorological conditions are taken from actual site records. Mitigating 
factors, such as engineering safety features, are only given credit when there 
is a high probability of their effective operation during the event. Engineering 
judgment is only applied when other information is not available. 

DOE disagrees with the commentor's suggestion that the SWEIS and the 
bounding analysis of the accidents provide an envelope within which a range 
of new activities may be initiated without further NEPA evaluation. Any 
proposed new actions will undergo the appropriate level of NEPA review 
tiered from the SWEIS to eliminate unnecessary duplication of effort. 
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M. Diana Webb, NEPA Specialist 
Los Alamos Area Office 
US DOE 
S28 3Sth St. 
Los Alamos, N"M 87!!44 
A"ITN: LANL SWEIS 

LANL SWEJS Prescoping Comments 

The Los Alamos Study Group (LASG) submits the followiliiJ comments on the proposed 
scope of the Los Alamos National Laboratory (LANL) Site-Wide Environmemal Impact 
Statement (SWEIS). The organization is: 

A. DOE md .LA.."'L Publle 1Df01"1118tloa kma. p. 2. 

B. Rellldon of the LANL SWEIS to odler EJSs ud NEPA reviews. p. 4. 

c. Relation to other studies ud projects. p. 6. 

D. Tbe proper scope or tbe LANL SWEIS. 
I. Programmatic Analysis: Reasonable alternatives. p. 7. 
2. Impacts to be considered for each alternative. p. 14. 

E. Metbodoloo of the SWEIS. 
I. LANL"s Role. p. 17. 
2. Commensurabilities. p. 22. 

F. Interim Actions. 
I. Background. p. 23. 
2. Delalled Discussion of Major Projects. p. 27. 

a. CMR Upgrades project. p. 27. 
b. NMSP. p. 30. 
c. Area G expansion. p. 32. 
d. MWDF. p. 33. 
e. CAl. p. 33. 
f. RLWTF. p. 34. 

3. Comments on Table I and Table 2 of' the ANOI. p. 34. 

212 Baa Marcy Sllect. Slllla Fe. New M""lco 87501: tel: SOS-98~-7747 fu: 505-982-3502 

It should be noted that the following comments are pre-scoping and 
scoping comments prepared prior to release of the draft SWEIS. These 
comments were considered in the preparation ofthe draft SWEIS. Often, 
these comments had been addressed in the draft SWEIS or were 
comments on how the draft SWEIS should be prepared, and therefore, 
not applicable. 

No comments identified. 
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A. DOE and LANL Public Information Issues. 

Despite numerous requests from LASG and other members of the public. DOE and 
LANL continue w refuse 10 release the quality and quantity of Information necessary for the 
public to reach an informed opinion on the issues 10 be addressed in the SWEIS. Specifically, 
that information which lw been supplied Is consistently 'soft": it lacla technical detail. fails 10 

address the important issues of project or policy, and is without exception pro-project. In short, 
it is propaganda. LASG has ~ attended a DOE or LANL briefing in which any current or 
proposed action was presented in any but the most favol'lble light. This holds true not just at 
the level of policy and implementation strategy, but even at the most rudimentary level of 
project-specifiC costibenefrt analysis. Furthermore, whole areas of policy-related information 
are considered off-limits to the public, not because the information is classified, but because the 
Laboratory and the Department believe it would not serve their institutional interests ID release 
it. This is dealing in bad failh wilh the public. 

On September 2, 1994, LASG and CoTJCemed Citizens for Nuclear Safety sent a joint 
letter to Assismnt Secretary O'Toole, SWEIS Project Director Rossen, and NEPA SpecialistJ 12-10-3 
Webb on this subject, pointing out the necessity under NEPA for document and information 
release sufficient 10 make possible a meaningful participation in the EIS process. SpecifiC 
requests for documents and information were made, and categories of informarion relevant to 
the SWEIS were identifted. Not only has no good faith effort to accommodate these requests 
occurred, the parties have not even received the courtesy of a response. To ask the public and 
other interested parties 10 participate in the SWEIS under the present condition of non-
cooperation by DOE and LANL is insulting, manipulative, and contrary to law. 

The present information "brownout' is a severe handicap to LASG and others attempting 
to provtde reasoned prescoping commentS; it will rapidly become an absolute bar when the NOl 
is published and detailed analysis of projects and alternatives is requested. 

Because our September 2 letter has fallen on deaf ears, we feel it is rtecessary to reiterate 
some of the points made there. First, we note again that the ANOI commits the DOE 10 release 
'within the limits of classification, • 'as much information as possible. • This commitment 
requiTes disclosure of documents previously held by DOE to be exempt from release on the 
grounds that they were 'For Official Use Only," 'Draft.· 'Pre-decisional," and so on. Thts 
step. the commitment to release all relevant unclassified documents, is fundamental 10 

implementing the public involvement portion of the SWEIS. We repeat, however, that we have 
seen no implementation by DOE of this requirement, nor any good faith effort to do so, and we 
consider this failure to be both unacceptable and illegal. 

It should be clear that no meaningful programmatic analysis is possible without release 
of the most relevant integrative planning and policy documenls. We have previously described 
these documents both generically and specifically, yet have received neither documents nor 
responses to our requests. Without access 10 these documents, the public and other interested 
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Comment 12-10-3 

Location of SWEIS Revision(s): None. 

Response: 

DOE and LANL have made concerted efforts to provide as much information 
as possible to the public. However, some documents are preliminary, 
conceptual in nature, or classified, and therefore, not appropriate in the public 
domain. All documents relevant to the preparation of the SWEIS have been 
placed in the LANL Reading Room. Examples include planning documents 
such as the Capital Assets Management Plan (CAMP), Laboratory 
Institutional Plans, and Conceptual Design Reports (CDR) that had been 
prepared for projects discussed in the SWEIS. The NOI and Implementation 
Plan for the SWEIS discussed how the projects initially proposed in the 
Advance Notice of Intent (ANOI) were addressed in the SWEIS. 

Additionally, throughout the process of preparing the SWEIS, DOE 
responded to several requests for information (including CAMP reports, 
Institutional Plans, unclassified description of the Nuclear Weapons Stockpile 
Memorandum, and several other integrative planning and policy documents) 
by members of the public. Documents and responses to questions on subjects 
such as transportation of waste and hazardous materials were also placed in 
the reading room in anticipation that there was a broader public interest in 
such information. 

Specifically, on January 23, 1995, DOE replied to the commentor's letter of 
September 2, 1994, by stating that the requested unclassified information had 
been placed into the Los Alamos Reading Room and that some of the 
requested classified documents were summarized or excerpted for the 
commentor's use. 
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parties are being asked their opinion about the scope of analyses to be done for projec!S that 
implement policy alternatives which are themselves unlcnown and inaccessible. This is nor the 
intent of N.EPA. 

A central purpose of the SWEIS is to analyze the connections and relationships between 
projects. 40CFR § 1508.25, which deals witb the scope of NEPA analyses, requires the DOE 
to analyze 'connected actions, • 'cumulative actions,' and 'similar actions, • in addition to 
'unconnected single actions. • The projects outlined in the ANOI. together with those in the 
EY96 DOE/LANL Caoiral As.1ets M111111ement Process (CAMP 96), the LANL 1993 Strategic 
flan, the LANL 1994 IM!lrutional Plan, plus those in other documents, are all connected. 
cumulative, and/or similar, as these terms are defined in the passage cited. Further. the DOE 
must analyte not only the 'direct, • but also the 'indirect' and 'cumulative• impacts of these 
connected, cumulative, and similar actions. These legal requirements make it imperative that 
the connections and relatiolllhips between projects be made very explicit during the NEPA 
process. The documents whicb we have previously described as 'Integruive and Plannrng 
DocumentS Crucial to LANL Alternatives Analyses • in our September 2 letter have been named 
precisely because they are, to me best of our knowledge, the only official documena which can 
dlum1nate these relatio11.1hips. Failure to provide these and omer relevant documents will 
compromise tbe legal basis of tbe NEPA analysis. 

The ANOI does not include formal SWEIS alternatives. Clearly, however, the array uf 
projects now being proposed for LANL by DOE. and by LANL with DOE funding, 
parucipation, and assistance, may constitute a change of mission for the Laboratory away from 
the research, development, and testing mission that has defined the core of the laboratory for 
the past forty years and toward an integrated nuclear weapons design, testing, maintenance. and 
remanufacturing mission.' As noted at 40CFR §1508.23. an agency proposal 'may exiu in fact 
a.• well u by agency declaration tbar ooe exists. • Failure to adequately descnbe the DOE's !k 
flllaQ proposal to the public, State, and uibes. lhrouah failure to release relevant agency planning 
documents, will not meet the public participation requiremenl3 of 40CFR fl506.6(f), which 
require the release ('without charge to the extem practicable') of "any underlying documents' 
relative to EISt. 

These 'underlying documents• are all the more critical. given the iailure to date of the 
DOE's RPEIS process to clanfy the future of the nuclear weapons complex and the role of the 
national laboratories, including LANL. in tbar complex. No authentiC oursjde particjpalion let 
alone adeQUate NEPA analysis can QCCll£ witbout the full disclosure of relevant documents orior 
10 DOE decisions based on those documegu. NEPA analysis, to be legally defell8iblc, must be 
a pre-decisional process and is therefore, by its very nature, based on access to pre-dec1sional 

1 The evidca<:e for this ca.o be Couud ia vil'llllllly evety relevant planujng docanueut, especially the 1996 Capatal 
A~;secs M~nt Process (CAMP 96) and ,,. Site Devdopmtnt Plan. whicb are DOE documena prepared hy 
LM~L with cloac DOE involvt111ellt. Laborawry ruanaeers are fairly ""plicit about Ibis cllange of nussaon. both 
orally aud in writiua (•·•· Juhnlnunele. wrilina in Los A!Jmoa Scicoce 93 pp. 4$-49. and LANL IIWIIIsemenr as 
a wlwlto. in lllcir 1993 St!lll!egjc PJIPI. 

3 

12-10-3 

cont. 

12-11-5 

12-12-3 

Comment 12-11-5 

Location of SWEIS Revision(s): None 

Response: 

DOE did assign LANL, in the ROD for the SSM PElS, some new 
manufacturing capabilities in stockpile management, such as the plutonium 
pit manufacturing. However, a large component ofLANL's mission continues 
to be R&D. The SSM PElS (DOE 1996b) addressed the reconfiguration of the 
nuclear facilities in the weapons complex, due to DOE's recognition that its 
responsibilities for the reduced nuclear weapons stockpile did not require the 
extensive complex of production facilities that it had previously maintained. 
The change in the weapons complex was addressed through the NEPA process 
with extensive public input. 

Comment 12-12-3 

Location of SWEIS Revision(s): None. 

Response: 

See the response to comment 12-10-3, above. 
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doc:umenl!. After all, the primary purpose of an ETS is to serve as a device 10 help federal 
agencies, DOE in this case, make 'better decisions,' and its procedures "must insure that 
environmemal information is available to public off~eials and citizens before dc;cjsjons are made 
and before actions are !&ken" (40CFR §§ 1502.1 and 1500.1, emphasis added). 

In conclusion, DOE and LANL bave so far wholly failed to make a good faith effort 10 

release the quality and quantity of information necessary for meaningful public involvement m 
the LANL SWEIS. We urge you to take prompt action 10 comply with this fundamental 
requirement of NEPA. LASG submits these comments and participat:e.S in this process 10 this 
pomt only upon the explicit condition that it waives no legal rights or claims as to the inflf111ity 
of the SWEIS proc:ess if the required information is not forthcoming. 

B. Relation of the LANL SWEIS to otber EISs and NEPA reviews 

!. Reconfiaurarion Programmatic E!S <KPEIS> ln a 3122/93 memo to field office 

12-12-3 

cont. 

managers, then-Acting Assistant Secretary for Defense Programs Everet H. Beckner stated that 
si!CS that might be affected by the RPEIS should not start SWElSs now, but should wait because, 
prior to the ROD, "we cannot reasonably predict the future specific mix of missions/activities 
and sites that would enable the preparation of SWEISs that would be of lasting utility. • That 
si111a1ion has not changed; in fact, it has gotten worse • there is now more uncertainty than ever. 
The RPEIS has been separated into a Tritium Supply and Recycling PElS and a SIOCkpile 
Stewardship and Management (SS&M) PElS. The former is 10 be completed by November 1995 
(according to the 10/28/94 notice), but the latter is ill-defined and unlikely to be available as a 
deciSion tool or analytical aid in the LANL SWEIS. The effect on the LANL SWEIS of the lack 
of a completed RPEIS means that DOE has again put cart before horse, logtcally. The more I 12-13-5 
obvious consequences of that error are inefficiency, improper scope, and perhaps bad 
decisionmaking. Also. it is highly improper to say, as the ANOI does, that the "RPEIS and its 
related decisions are not expected to change the weapons mission at LANL' if "RPms• in this 
context includes the SS&M PElS. To so declare is umtamount to saying that no good faith 
analysis of alternatives will be undertaken in the SS&M PElS. If the intent was to declare that 
the Tritium Supply and Recycling PElS was not expected to affect the LANL weapons miss1on, 
the intent does violence to the language of the 10/28/94 notice and is still substantively 
tmproper: some of the RPElS issues wi!l ~ to be addressed in the LANL SWEIS, and the 
outeome of the O"itium portion of the RPEIS could have LANL programmatic impacts which 
would have significant environmental implications. 

LANL has proposed an ambitious Accelerator Production of Tritium (APT) program 
which, if approved, could result in a large accelerator research and development program. 
Depending on the outcome of this program and later decisions. DOE could embark upon a 
substantial accelerator construction project with associated tritium production and handling 
facilities, some or all of which could be built at LANL. All of the projects implied by this 
program will greatly exceed the current $100 million criterion of DOE for designation as a 
'major system acquisition," (DOE Order 5700.39] with the consequence tbat an EIS is normally 

4 

Comment 12-13-5 

Location of SWEIS Revision(s): None 

Response: 

Both the SSM PElS (DOE 1996b) and the Tritium Supply and Recycling PElS 
(DOE 1995b) were completed and their RODs issued before the issuance of 
the draft SWEIS. The alternatives in the SWEIS incorporate any mission 
assignments from these RODs. In volume I, chapter 1, section 1.5 of the 
SWEIS discusses the relationship of the decisions from the RODs to the 
SWEIS alternatives. 
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required. Also, LANL hu pl'Op(l3ed, with DOE cooperation, a project known 111 the 
'Consolidated Tritium Complex' (CTC). The CTC would, according to the two conceptual 
design reports produced 10 date, represent a full-service backup tritium handling and bottle fill 
capability for the complex. It follows that the possibility of LANL becoming the central 
weapons tritium maintenance center for the complex is a real possibility and certainly a 
'reuonable alternative' within the meaning of NEPA. Further, the cost and scale of the APT 
and CTC programs ue such that they have the potential for 'significant impact on the human 
environment. • It follows that this alternative and these projects demand the level of NBPA 
analysis equal to an EIS. It is appropriate to do this in the SWEIS prior to proceeding further 
on any component parts, or in a subsequent EIS, again without before any commitment to the 
development. In either case, the central point remains that the proposed projects, taken together, 
represent a potential for signifiCant programmatiC impact on LANL and require a determination 
of the impactS of such a course rogether with analysis of alternatives to the action. 

Even more than the Tritium Supply and Recyclina PElS, the outcome of the SS&M PElS 
seem.\ absolutely central to LANL's mission, future, and scale of operations. DOE hu already 
declared, contrary to logic and common sense, that it will not address SS&M program questions 
in the DARHT EIS, even though the need for and utility of DARHT cannot be determined 
without reference to the purpose, scale, and details nf the SS&M program. It is even less 
possible to detine the purpose, nature, and scale of future LANL operations without reference 
to the SS&M program. The obvious course is 10 delay the SWEIS until the ROD on the SS&M 
PETS. If DOE, however, Insists on pushing ahead without benefit of that determination, then 
the LANL SWEIS will have to consider a much broader range of alternatives than would be the 
cue if it could rely on an ROD in the SS&M PElS. LASG will attempt 111 best it can, given 
the limited information, to define this range of alternatives in section D .I. below. 

~. Egvjronmeotal Restoration and Waste Manqement ProiUilllmatic EIS <ER/WM PE!Sl 
Thts PElS resulted from a settlement of the Natural Resources Defense Council sutt to force 
DOE to prepare a PElS on the proposed reconfiguration of the nuclear weapons complex. It is 
important to recognize that the outcome of this PElS could be highly significant for the future 
of LANL. In many respects, LANL possesses wute management and disposal facilittes wtth 
capabilities unmatched anywhere else in the complex. These waste capabilities pose two obviou.1 
potential programmatic consequences: 1) wute-producing activities could tend to be located at, 
or re-located 10, LANL; and 2) there could be a tendency for waste generated at other DOE sues 
to be shipped to LANL for treatment and/or disposal. Nor can these determinations be separated 
from Defense Program (DP) scenarios: as AL Manager Bruce Twining noted in an 8/3193 memo 
(quoted at greater length below), 'Since OP activities are closely related to those of EM ... , 
planmng for NEPA documentation of DP projects cannot be entirely separated from those of 
other sponsors. • Again, the most sensible course would be 10 delay the LANL SWETS until the 
ROD on the ER/WM PElS. In the event that this course is not followed. the consequence will 
be. as above. that DOE will be obliged in the LANL SWEIS to consider a far broader and more 
complex range of alternatives. 

5 

12-13-5 
cont. 

12-14-5 

Comment 12-14-5 

Location of SWEIS Revision(s): None 

Response: 

The WM PElS (DOE 1997c) and some of the RODs resulting from that 
analysis have been issued. The ROD for LLW has not yet been issued, and 
the alternatives in the SWEIS address the possible impacts of the potential 
assignments to LANL, as stated in the preferred alternative for the WM PElS. 
In volume I, chapter 1, section 1.5.1 discusses the relationship of the WM 
PElS to the SWEIS alternatives. 
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It 1s clear that DOE in tile pa,t ltas been guilty of mismanagement and poor planning in 
anempting to meet its NEPA obligations. In fact, it has seemed at times as if the more visible 
examples of logical and legal failure in this area, and the numerous changes of course aod 
consequent uncertainty. have resulted from Department assumptions that it was exempt from 
NEPA. That was the case with the RPEIS and ERIWM PElS; it was the case with the OARHT 
EIS and collaterally. with the SS&M PElS. It is true that the nuclear world is changing rapidly, 
but even the apparent good faith NEP A compliance efforu of more recent times have not always 
been able to avoid the harvest of confusion, Illogic, and Inefficiency which the Deparunent's past 
NEPA policies have sown. AJ already stated, LASG is, for the time being, participating in the 
LANL SWEIS in good faith, but we have grave reservations whether the process, hobbled and 
pcrbaps irrevocably impaired by DOE's previous actions, c:an ever meet the ll~gal standards of 
NEPA and its implementing regulations. We look forward to the Oepartmem's best efforts at 
this critical juncture for LANL. 

c. llelatl011 to other studies and projects 

12-15-5 

l. Ga!yjn Commjssioo. The repon of the Galvin Commission on the future of the DOE 
laboratorieJ will be published soon. Secretary O'Leary has stated that she will implement the 112-16-1 
recommendations. It is likely that this will be a highly signifteant event for LANL. We believe 
the SWEJS should analyze the expected impacts of implementing the Galvin Commission 
recommendations. 

4J:IlE.. The Secretary has recently made Key Decision I on proceeding with the project 
known as the National Ignition Facility (NIFl. The immediate implications for the LANL 
SWEIS are twofold. First. this is a muhi-billion dollar SS&M project, and it therefore 
n:preseniS an apparently substantial commitment by DOE to an expansive SS&M program. 
Thus, the SWElS will be obliged ro consider the impacts of the other likely elements of such an 
SS&M program as It is implemented at LANL. Second, the Secretary has authorized an 112-17-5 
invcsligation into the proliferation impacts of NIF prior to further commitment of resources to 
the project. This action underscores the importance of proliferation impacts as a criterion for 
SS&M activities m partil:ular, and weapons laboratory activities in general. As discussed below 
in more deta1l. this will require DOE to analyze current and foreseeable LANL programs to 
determine their likely proliferation impacts, as well as to analyze alternative programmatic 
futures wh1ch would lessen or minimize those impacts. 

J O!.E oower liiJC. After ten of years af commitment to this project, PNM has recently 
aunounced that it ha~: identified an alternative it would pursue instead. The original Jemez route 
was, however, strongly supported by DOE and Lus Alamos. In fact, DOE once emphasized the I 12-18-1 
importance of the project to it and LANL by claiming that if PNM did not build the Jemez line, 
DOE would. DOE has also. in the FY96 CAMP document, projected substantial increases in 
power demand by LANL in the future. The SWEIS must disclose and analyze the basis for this 
clatmed need, and consider alternative means of satisfying that demand. 

4, DOE Stockpile Stewardship Plan, We expec1 this document to appear very soon and j12-19-1 

6 

Comment 12-15-5 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that it has made improvements in its communication with the 
public and stakeholders, and that it is in compliance with applicable NEPA 
regulations. 

Comment 12-16-1 

Location of SWEIS Revision(s): None 

Response: 

The Galvin Commission (the Task Force on Alternative Futures for the DOE 
National Laboratories) presented 29 recommendations in February 1995. A 
subsequent DOE report transmitted recommendations to the President, who 
then reviewed and directed implementation of appropriate recommendations. 
Those recommendations were reflected in the SSM PElS (DOE 1996b). 

Comment 12-17-5 

Location of SWEIS Revision(s): None 

Response: 

The ROD for the SSM PElS assigned the National Ignition Facility to the 
Lawrence Livennore National Laboratory. However, the SWEIS does 
address the implementation of mission assignments to LANL from the SSM 
PElS ROD. See the response to comment 10-2-1, above, for a discussion on 
the proliferation impacts of nuclear weapons programs. 

Comment 12-18-1 

Location of SWEIS Revision(s): None 

Response: 

DOE indicates in SWEIS (volume I, chapter 1, section 1.6.3.1) the fact that it 
has been working with suppliers to resolve foreseeable power supply and 
reliability issues and that various solutions to these issues are currently being 
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examined. In particular, DOE stated that it is examining the potential for 
constructing a power line. On June 25, 1998, DOE's LAAO informed 
stakeholders that it was considering a project to construct an electric 
transmission line that would connect LANL to the existing Norton substation 
operated by PNM. LAAO further stated that this project was needed to 
increase the reliability of the electrical power transmission system at LANL 
and that it was seeking public comment on an EA that was being prepared for 
the project. This EA addresses the environmental impacts of constructing the 
proposed electric transmission line and evaluates reasonable alternatives to 
the project. A description of this EA is included in volume I, chapter 1, 
section 1.5. 

The Ojo Line Extension (OLE) project was a major PNM proposed action that 
would have significantly increased the power supply to northern and central 
New Mexico. In August 1986, the U.S. Bureau oflndian Affairs completed an 
EIS for the project but to date no construction has taken place. At this time, 
the OLE project is no longer an active PNM project. DOE does not claim a 
need for and is not recommending that the OLE project be reactivated. The 
electric transmission line proposed, to be constructed at LANL, would not be 
a replacement for the OLE project. Therefore, the SWEIS does not address 
the OLE project. For additional information, see Major Issue 2.12, Electrical 
Power, in chapter 2 of this volume. 

Comment 12-19-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. The RODs for both the SSM 
PElS (DOE 1996b) and the Pantex SWEIS (DOE 1996d) were issued in 
December 1996 and January 1997, respectively. 
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expect that it will give much-needed definition 10 the proposed SS&M program. It will also 
provide a. starting point for alternative.! analysis within the SS&M PElS and, hopefully, within 
the LANL SWEIS. 

5. Non-Proliferation Treaty Extensjpn Conference (APril 129Sl. While not strictly a 
"study or project,' this event may represent a watershed for US nuclear weapons policy, and 
particularly for the SS&M program to be pursued at the laboratorie.s. We believe the SWEIS 
must talce account of me outcome of this conference as it relates to the relative importance of 
proliferation impacts in determining LANL's SS&M program. 

6, faruex Nuclear Materials S10r1se EIS. The relevance of this study to proposed and 
alternative LANL nuclear materials srorage facilities and requirements is obvious and emphasizes 
the need for an ROD in this study to narrow the range of LANL alternatives that must be 
analyzed. Perhaps more important is the additional emphasis gwen to pro! iteration concerns a11d 
impacts by this study: its inclusion of, and the priority given to, such considerations reinrorces 
the need to make proliti:ration impacts a fundamental analytical criterion in the LANL SWEIS. 

D. Tbe proper scope of tbe LANL SWEIS 

I Prosrammatjc analysis· Rea:!onable alternatives 

The CEQ Regulations implementing NEPA call the analysis of alternatives "the heart of 
the environmental impact statement" (40 CFR Sect. 1502.14: adopted by DOE at 10 CFR Sect. 
l02t.l03). If the heart of the LANL SWElS is to be healthy, it must seriously consider broad 
reasonable alternative programmatic futures for LANL. Specifically, !his requirement is not 
satistied by merely including in the SWEIS environmental impacts analysis for a laundry list of 
planned projects. Analysis of multiple planned projects may be useful for specificity of 

12-19-1 
cont. 

definition of one programmatic alternative, but it is by no means an analysis of programrna!IC 
alternatives, as required by DOE regulations which define a site-wide EIS as programmauc in 112-20-4 
nature (10 CFR t02l.l04). We suggest that DOE consider three broad approaches to the 
programmatic analysis section of the SWEIS. The flt'St approach is the most straightforward and 
easily-defined, but may be the least useful for actually predicting future LANL programs: the 
second depends more directly on prediction of LANL futures, but is more difficult to manage: 
and the third involves the inherently problematic application of national programmatic decisions 
to LANL. No single approach seems 10 us to be ideal, so we think that DOE should carefully 
consider the elements of all three. 

APPROACH l: Four Definite Programmatic Descriptions 

In this approach, DOE would specify the mix of programs and facilities reasonably 
expected in tour fa1rly well defined scenarios designed to cover a broad spectrum of futures tor 
t.ANL. We would characterize them as : 

7 

Comment 12-20-4 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-1-4, above. 
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I) The 'shurdown and cleanup' alternative; 
2) The 'green lab plus mini!!W stockpile stewardship and non-proliferation center' 

alternative; 
3) The "robust nuclear weapons research, development, and testing {NW RD&T) and 

expansive stockpile stewardship' alternative (much like the present scale of Laboratory 
operations): and 

4) The "super-integrated/consolidated NW RD&T. stockpile stewardship, production. and 
srorage complex • alterMtive. 

First, as a valuable baseline, we suggest that DOE commit to analyze what we may call 
the "shurdown and cleanup" alternative. This alternative will represent a minimum or baseline 
environmental and socioeconomic impact. Two of the questions to be answered in the analysis. 
which will inform all other programmatic analyses, are: 

What are the discounted costS of decontamination, decommissioning, and demolition 
{DD&O) for each facility on the site now? 

What are the eJtpected environmental impacts and human health risks from these 
actiVIties? 

In answering these questions, we believe the following standards of analysis should apply: 

12-20-4 

cont. 

I. Assume cleanup to unrestricted use standards at a minimum - a better choice 
would be to New MCJtico "pristine' standards; I 12-21-4 

2. Assume complete off-site disposal at prevailing rates for all material that could 
be so disposed; and 

3. For materials which could not be disposed off-site, assess the comparable 
commerclal off-site disposal cost plus an amount for loss of land use; and 

4. For areas which will not be cleaned up to priJtine standards, assess an amount 
for loss of land use. 

Items 3 and 4 present the question of how to assess an appropriate value for loss of land 
use. We believe the following cOII!Iiderations should control. First, the value should be assessed 
on the basis of residemial use of the land. ThiS approach is a simpl itication, as it is well known 
that there is a shortage of commercial-use land in Los Alamos County. However, that demand 
would be soon satisfied by release of even a small portiOn of the LANL site lands. In addition. 
one would eltpect tllat demand to be correlated with overall LANL activity, so any assumption 
of reduced LANL operations would tend 10 reduce the commercial-use property demand. 

The residential use, by comparison. is more manageable, the demand being both less 
sensitive to the amount available and less lied 10 lANL operations. We think a mix of single
and multi-family development, such as occurs in Planned Unit DevelopmentS (PUDs) in the 
region, represents a development plan suitable for allowing a fair land valuation. In fact. it 
probably represents a rather conservauve valuation. gtven the strong LANL-independent regional 

8 

Comment 12-21-4 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-1-4, above. The CT EIS, currently in 
preparation as an interim action to the SWEIS, analyzes the development of 
certain tracts of DOE land that could be transferred to the Los Alamos County 
and the Pueblo of San Ildefonso. The long-term or permanent impacts to 
Native American sacred areas are addressed in the cultural resources sections 
of the impact analyses for the four alternatives. 
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demand for pristine land. 

Finally, this approach allows at least one means of taking account of the value to all of 
us of the Native American sacred areas that have been. or will be, destroyed or otherwise 
rendered unusable by LANL activities: by hypothesis, the value of these sites 10 our society is 
not less than that of additional real estate development. 

We emphasize that whatever other programmatic alternatives DOE's analysis may 
include, we consider the treatment of the "shutdown and cleanup • alternative to be fundamental 
10 the mteerity of the SWEJS. 

The three operating programmatic alternatives we suggest in Approach I are essenually 
scenarios for the future of LANL. In each case. we have chosen to reference program 
descriptions to an overall LANL budget of $1,113 million per year, the approximate budget 
authority for fiscal year (FY) 1994. This provides a common baseline and eases compartson 
with the currem program mix. For alternative 2). the •green lab plus minimal stoCkpile 
stewardship" alternative, we suggest that analysis should focus on a mix of LANL programs 
defined by the following: 

Gross budget categories of: 
Nuclear Weapons Research Development & Testing (NWRD&TI • 
StoCkpile Stewardship & Maintenance (SS&M) 
Weapon production, NM processing & storage 
Non-proliferation 
Energy Research 
Conservauonfrenewable energy research 
Environmental Restoration 
Waste management 
All Others 

10% 
05% 
OJ% 
25% 
14% 
10% 
15% 
10% 
10% 

11Je attached Exhibit A presents a more detailed statement of the programs which would be 
supported in these categories. 

Alternative 3), which we have called the "robust NWRD&T and expansive SS&M" 
alternallve, is intended 10 roughly model presenr LANL operations and is broadly defined as: 

NWRD&T 
SS&M 
Weapon production, NM processing & storage 
Non-proliferation 
Energy Research 
Conservation/renewable energy research 
Environmental Restoration 
Waste Management 

9 

28% 
09% 
01% 
09% 
07% 
01% 
09% 
13% 

Comment 12-22-4 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-1-4, above. 
12-21-4 Alternatives, in chapter 2 of this volume. 
cont. 

12-22-4 

See also Major Issue 2.3, 
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All Others 

Eltbibit B provides more program details on this alternative. 

23% 

The last programmatic alternative in this approach. 4). we have styled as the 'super
integrated/consolidated NWRD&:T, SS&:M, production and storage complex. • It is defined for 
analysis as: 

NWRD&:T 
SS&:M 
Weapon production and nuclear material storage 
Non-proliferation 
Energy Research 
Conservation/renewable energy 
Environmental Restoration 
Waste Management 
All Others 

Exhibit C presents the program detail for this alternative. 

35% 
IS% 
07% 
08% 
02% 
00% 
OS% 
18% 
10% 

12-22-4 
Some of the shortcominas of this approach are obvious. For example, the assumption 

of a constam tocal budget may be unrealistic - i.e., given the US history of politics and federal I cont. 
funding, it may be likely that a heavy concentration of defense programs would tend to swell 
lhe tola.l as compared to scenarios emphasizing 'green' programs. Also, it might be argued that, 
for purposes of environmental impacts analysis. both heavy green and defense program 
concentratiOn! should be considered as 'add-ons• to the existing program mix. Therefore, we 
now consider what we have called • Approach II. • which may alleviate some of lhese analytical 
difficulties. 

APPROACH II: Program Categories with Scaled Impacts 

In this approach, DOE would 1dent1fy certain significant program areas and mvestigate 
how the environmental and other consequences scale with program size as implemented at 
LANL. The locus would principally be on the type and scale of activities undertaken m the 
program areas, assuming scenarios that we might conveniently call 'minimal. • "current, • and 
'expansive. • As an example, we would identify the following program areas as having potential 
for sigmticant environmental impact: 

A. NWRD&T; 
B. SS&M; 
C. Nuclear Materials (NM) storage & handling (including tritium); 
D. Weapon., production and NM production & processing (including TA-55 & CMR 

activities, present & proposed tntium acuvities, and LAMPFibiomedical); 
E. Waste treatment & disposal: 

10 
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F. Environmental Restoration (ER). 

Thas caregorization might make grouping of CAMP projects into programmatic 'suites' 
somel"hat easier. 

APPROACH Ill: The 'RPEIS' Approach 

One more approach would be what we have called the 'RPEIS • approach: picture what 
LANL would look like given high-level assumptions for the arsenal size, coupled with 
assumptions about the size and scope of stoCkpile stewardship and related programs. One 
problem with this approach is the very wide range of possibilities that result, amplified by the 
possible roles of multiple sites. It is perhaps more reliable in the short term to make specific 
assumptions directly about LANL programs and projects. Still, the exercise would be useful. 
and we suggest some of the outlines of such an approach. 

As a first step, we can identify rwo degrees of freedom: 1) arsenal size; and 2) 
intensiveness of realistically imaginable LANL stoCkpile management, NWRD&T. and 
remanufacture/reuse programs. This approach should look at combinations of the following: 

Suategic Arsenal Size 

9000 
3500 
500 
100 

Intensiveness of LANI. Stockpile and &elated Prouams 

Expansive NWRD&T vs. Minimal NWRD& 
Expansive SS&M vs. Minimal SS&M 
Pit Remanufacture vs. Pit Reuse 

For each value of arsenal size. one would associate with it choices for NWRD&T, 
SS&M. and pit program sizes. Not all of the 32 (4x2x2x2) possibilities would have to be 
considered - only those representing the most plausible combinations together with those 
representing bounding scenarios in terms of impacts relevant to the SWEIS. These impacts, as 
discussed below, would principally be environmental, socioeconomic, and proliferational. 

For example, one would certainly, under this approach, want to consader the 1mpac15 of 
an arsenal of 9000 warheads. maintained by the combination of an aggressive NWRD&T 
program, an expansive SBSS program based on extensive aboveground experimental (AGEX) 
facilities, and remanufacture of some 100·200 warheads per year. Conversely, an approach 
which emphasizes rapid drawdown to START II levels together with minimal proliferation and 
environmental impacts would imply a combination of arsenal size of 3500 warheads, minimal 
NWRD&T, minimal SS&M, and pit reuse instead of remanufacture in the event that it was 
deemed absolutely necessary to provide a substitution or replacement tor a warhead removed 
from the arsenal. 

The arsenal s1zes listed here are intended to correspond to arsenal limitations and 

ll 

12-22-4 

cont. 
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projections that are most plausible and which have often been discussed: 9000 represent'S the 
START I limit; 3500 the START II limit; 500 the plausible limit for bilareral (US/RUSSian) 
negotiations; and 100 as the currently-foreseeable limit of multilateral arms reduction 
negotiations. 

Similarly. we would characterize rhe program options as: 

• Expansive NWRD&T• is essentially the level of effort at the laboratories in recent 
years, allhough not as large as rhe 1980s Reagan-era effort; while 

•Minimal NWRD&T' is that effort just necessary to maintain a nuclear weapons cadre 
suffiCient to support minimal SS&M; 

"Expansive SS&M• is essentially the Science-Based Stockpile Support (SBSS) program 
as presently envisioned by the laboratories, with highly capable AGEX I and AGEX II facilities 
and strongly supported compuu:r modeling; while 

•Minimal SS&M• eschews expensive AGEX facilities and emphasizes stockpile 
surveillance and exact-component replacement; and 

Pit remanufacture assumes consolidated nuclear materials reprocessing and pit production 
capabilities at LANL on the volume scale of 100-200 pits per year; while 

Pit reuse presumes substantial application of the LLNL and LANL pit reuse schemes and 
essentially no requirement for p1t remanufacture. 

We do not suggest thar this formulation is ideal. Jt is, however, a method for obmining 
some answers to the very central questions which are posed by foreseeable nuclear futures, 
mcluding: 

-What are the implications for LANL of aggressive implementation of START II limit'S
or of •sTART nr• limits? 

-What capabilities are needed in the complex to support var1ous arsenal sizes? 

These questions the LANL SWEIS cannot in honesty ignore, and we urge DOE to ensure that 
they are addressed. either by this programmatic analysts approach or another. 

The CAMP Projects 

As a matter common to all the programmatic alternatives analyses, LASG specitically 
notes the large number of projects planned for LANL which are disclosed in the FY96 CAMP 
document. Because this is a formal joint OOEILANL planning document and process, we 

12-22-4 

cont. 

believe that. at a minimum. the SWEJS must consider all those listed projects with Slllrting dates I 12-23-3 
priOr to 2007. This cutoff date corresponds, roughly. to a ten-year planning window after the 
ROD on the SWEIS. 

There appears to be a significant lack of understanding on the part of DOE officials as 

12 

Comment 12-23-3 

Location of SWEIS Revision(s): None 

Response: 

Projects undergo a NEPA review when they are ripe for decision. The process 
for conducting a NEPA review while the SWEIS is underway is described in 
volume I, chapter I, section 1.6.3. The CAMP listed LANL projects that were 
not approved or funded by DOE. Of the several projects listed in the ANOI 
for the SWEIS, most did not survive the scrutiny for inclusion and analysis in 
the SWEIS. The NOI and Implementation Plan for the SWEIS indicates how 
these projects were resolved. 
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to the necessity for including in the SWEIS many of lhe projects detailed in the CAMP 
document. Specifically, Project Director Rossen told LASG and other groups on September 14, 
1994, !hat DOE 'will not analyze a hundred projects' and !hen-Area Manager Earl Bean stated 
that only !hose projectS !hat were 'politically realistic' would be analyzed. not the entire 'w1sh 
list' of !he CAMP. This is not the NBPA standard. 

Because DOE has failed to complete related progranunatic EISs as described above, it 
is bound to analyze a much broader range of alternatives than would be !he case if programmatic 
RODs existed. That is, without the benefit of lhese programmatic RODs, a wider range of 
alternative programs much be considered 'reasonable alternatives. • And, under NEPA, DOE 
is required to produce an analysis which fairly encompasses all such reasonable alternanves. 
In addition, recent political changes now make a much broader range of possibilities 'politically 
realistic' and therefore 'reasonable. • As noted, the CAMP is a joint formal DOEILANL 
planning document; as such, all the projectS proposed tbere witbin the analytical time frame of 
the SWEIS are prima foci~ reasonable and reasonably foreseeable. Even more compelling is the 
fact !hat many of lhese projects represent implementation of strategic planning goals speeifu:ally 
described in the LANL Strategic Plan. It is not legally possible for DOE to now disavow the 
results of strategic planning by its contraCtor when that planning has been wilh !he guidance of, 
and the financial support of, DOE. 

We emphasize, however. that the SWEIS is not 10 become a mere vehicle for the 
inclusion of a laundry list of projects. By 'comideration' of the CAMP projects, we do not 
mean that lhe SWEJS must become aproject..J{lecifiC NEPA analysis document for each project. 
In fact. such an approach is as undesirable as it is impermissible. The SWEIS i.• to analyze 
prozrammadc alternatives; !he CAMP projects must be recognized and considered as informing 
tho.qe analyses, but, we repeat, project analysis is not the required programmatic analysis. 

The National En~lronmental Resean:b Park (NERP) Designation 

12-23-3 
cont. 

Finally, we note that the ANOI requests comment on whether LANL's previous 
designation as a 'National Environmental Research Park' (NERP) should be lifred or whether 
some programmanc substance should be given to the designation. The designation comes from 
!he notion that NERPs might 'contribute to !he understanding of how people can live m balance 
wtth nature while enjoy in& the benefits of technology.' While LASG is strongly supportive of 
the concept of appropriate technology, we do not believe that a nuclear weapons development I 12-24-2 
laboratory has, institutionally. anylhing to contnbute on the matter. We add the qualifier 
'institutionally' to make clear that we do not denigrate the individual talents, enterprise, or 
environmental commitment of LANL personnel - it IS the imtitutional goals and raison d'erre 
of DOE and LANL which are incompatible with !his worthy notion. It would be more honest 
to drop !he empty designation of LANL as an NERP if DOE is not prepared to make a 
substantial commitment to its substance. 

13 

Comment 12-24-2 

Location of SWEIS Revision(s): None 

Response: 

At the time of its designation as a NERP, and for several years following that 
designation, few activities were conducted at LANL that furthered the goal of 
the NERP designation. In its efforts during the 1990's to become a more active 
manager and steward of the LANL natural environment, DOE has expended 
more effort on activities and research projects that lend themselves to 
satisfying that goal at LANL. To date, these have been rather small research 
projects and have not involved a great expenditure of employee time. DOE 
does not believe that the mission support by LANL to the DOE and the 
designation of LANL as a NERP are incompatible. Given the difficulty of 
striking a "balance with nature while enjoying the benefits of technology," this 
may well be a goal that receives new and heightened attention in the next 
decade. The question to be considered is whether more of DOE's resources 
should be assigned to this effort in the future; it would most likely be at the 
expense of some other effort, although it would not be at the expense of DOE's 
congressionally assigned mission. 
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2. lmQJCts w be consjdercd for each aJrcrgatiYe 

a. Proliferation. 

As mentioned earlier, the impact on our national nuclear security by programs which 
either rend to increase the likelihood of proliferation. or fail to decrease it, has become perhaps 
the most important criterion for our nuclear decisionmalcing. This is especially true when 
considering proposed nuclear weapons programs at the laboratories. The consequence is !hat 
the SWEIS must make the analysis of proliferation impacts of proposed LANL actions and 
alternatives an intearal and hiahly visible component. Some of the planned (and ongoing) LANL 
SS&M projecrs, such as DARHT, are far more provocative than projects at other siteS (such as 
NIP) and demand a thorough proliferation impactS analysis, wgether with discussion of 
alternative means of achieving the mission goal while avoiding the proliferation problem. 

The dilemma is not a new one, and it has been recently considered by the 1AS0Ns in the 
recent report, 'Science Based Stockpile Stewardship" (SBSS). The discussion appearing there, 
on page 19, is as follows: 

These non-proliferation principles provide the framework which must govern rhe 112-25-1 
stewardship program. The weapons physics and diagnostics program should 
coll!ist of a core activity which maintains confidence in the present soockpile for 
rhe foreseeable furure to standards not substantially different from rhose 
maintained when underground nuclear tests were permitted. In addition, weapons 
physics, diagnostics and computation can allow for possible changes for rhe furure 
- including possible adaptation of old more robust designs. While the potential 
for future developments cannot be eJ:cluded, the SBSS activities should not be 
interpretable as laying the basis for the development of newer generations of 
nuclear weapons of advanced performance for new missions. 

One worrisome aspect of rhe SBSS program is that it may be perceived by other 
nations as part of an attempt by the US to continue the development of ever more 
sophisticated nuclear weapons. This perception is particularly likely to be held 
by countries that are not very advanced technologically since they are less able 
to appreciate the limits on advanced weapons design that a lack of testing 
enforces. Hence it is important that the SBSS program be ITIQIIQgtd with restraim 
and openntss. including international collaboration and cooperation where 
appropriate. so as not to end up as an ob~tacle to the Non-Proliferauon Treaty. 
(emphasis in the original) 

DARHT and the other sophisticated AGEX facilities planned for LANL constitute by far !he 
most provocative components of the US srockpile stewardship program, and for that reason, It 
is imperanve that the LANL SS&M program be operated as the JASON report suggestS, w1th 112-26-1 
"restramt and openness. including international collaboration and cooperation. • More 
specifically, LASG believes that tbe SWEIS must consider tbe alternative that the LANL 

14 

Comment 12-25-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. 

Comment 12-26-1 

Location of SWEIS Revision(s): None 

Response: 

The activities that the commentor suggests need to be overseen by an 
international review committee are activities properly conducted by elected 
and appointed officials of the U.S. Government. Reliance on an international 
committee to oversee highly classified activities involved in the defense of the 
United States is not appropriate. However, in some cases, where the subject 
does not involve a clear need to control the information to prevent national 
security violations, DOE has worked with international groups to provide 
assistance and discuss issues. 
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SS&M prorram be managed and overseen by an International review committee tasked wtth: 

1) ensuring that all use of LANL SS&M facilities is stticdy consistent with the limited 
goal of contributing to the safety and reliability of the enduring US nuclear stoelcpile; and 

2) reassuring the world that the US is not engaged in the development of new nuclear 
weapons. 

The JASONs are absolutely correct that if the US stewardship program is not to impair our 
larger non-proliferation and nuclear security interests, both restraint and openness are neceasary 
in !he program, and restraint will be not be effective if the openness neceasary for reassurance 
is not simultaneously present. Thu., the international committee which we feel should be created 
and empowered to manage LANL SS&M facility use must be multi-national, multi-lateral, and 
llS!ml in its deliberations and decisionmaking. 

LASG requests that DOE give the highest priority and most serious consideration to this 
posaibility of international control of stockpile stewardship program operations. It is in fact a 
fatr hnnus test of the good faith and intentions of DOE and LANL. If such international control 
is not deemed acceptable. this is in itself the best evidence to international parties that the US 
is not to be trusted in this area. 

More specifically, we believe that DOE should analyze the following possibilities for 
instirudonal control to minimize the nuclear proliferation and nuclear security impacts of the 
LANL SS&M program: 

I) An international committee, as described above, responsible for the des1gn and 
implementation of experimental SS&M activities, specifu:ally charged with ensuring that all 
activities were narrowly confined to maintaining the safety and security of the enduring US 
stockpile. and openly reassunng the international community that only the stated goal was being 
pursued; 

2) Limitation of full-scale hydrotesting to exact simulations of enduring stoCkpile systems; 

3) Limitation of testmg to expenmen'IS not involving the use of any 1sotope of plutonium, 
unlesa a crnical stockpile system safety or security need for such a test was demonstrated to a 
high degree of certainty; 

4) Quarterly reporting to Congress and the public on proposed experimental programs 
and description of previous programs; 

5) Aggressive effortS to limit the need for classiftcation both in justification of proposed 
experiments and in description of results obtained; and 

6) Inclusion of cleared multi-lateral participants on the review committee. specifically 

IS 

12-26-1 
cont. 
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including represenratives of non-nuclear, non-aligned nations. 

b. Socjoeconomjc 

This is a sll'lightforward. well-recosnized impact which is important to the public and 
which 11 a legitimate element of decisionmalcing. Unfortunately, DOE and LANL efforts in this 
area have been consistently self-serving and conspicuously lacking in scientific integrity. The 
LANL SWEIS represents an opponunity, and an obligation. for DOE to make an honest analysis 
of the socioeconomic impacts of: l) current LANL operations. as a baseline; and 2) 
programmatic alternatives. 

It is imponant, we believe, that the socioeconomic analysis be produced in a scientifx:ally 
sound manner in accordance with generally accepted economic and accouming principles. There 
is some question whether this expertise is available within LANL or even DOE. For example, 
DOE's usual analysis of the economic impaca of its activities in New Mexico is provided by 
Larry Adcoclr. of Albuquerque Operations. Mr. Adcock produces publications such as 'The 
Social and Economic Impact of the Department of Energy on the State of New Mexico. Fiscal 
Year 1992. • But Mr. Adcock's analysis suffers from prominent conceptual and modeling errors. 
Adcock, for example, in calculating the New Mexico "economic impact• of DOE spending, 
routinely incorrectly lnlats the entire project cost as spent in New Mexico! That is of course 
wrong m general and particularly wrong when the subject project con1ains large amouna of 

1
12-26-1 
cont. 

sophiSticated equipment procurement, as LANL projects commonly will. Those monies w11l not 112-27-16 
be spent in New Mexico, and there is no excuse for pretending they will be. Excuse there is 
not. but apparently motivation there is - the motivation is to generate the largest possible 
economic 1mpact number in order to 'sell' DOE to the public and its elected representatives. 

Indeed, the Adcock publication cited contains an excellent example of one of these 
unsupponable economic impact numbers, a claim that the total economic impact of DOE 
spending in New Mexico for FY1992 was $9.52 billion. This "calculation' takes a claimed total 
spending of $2.84 billion in New Mexico and applies an economic multiplier of 3.3S (or a 
multiplier of 2.3S to get "additional economic activity.' the same basis as the multipliers quoted 
below). But that multiplier is substantially higher than that obtained through use of any of the 
standard US economic models and, as noted. assumes that all DOE spending will be in New 
Mexico. More accurate multipliers. based upon the widely-accepted Rl!gioMl Input-Output 
Modeling System (RIMS II), (US Department of Commerce, Economics and Statistics 
Administration. Bureau of Economic Statistics, May, 1992), for the LANL reg1on, are about 
1.27 for program management activities, I .46 for construction. and 1.27 for procurement. 
However. even these multipliers overstate the regional impact of LANL. LANL itself. in its 
fact sheet for 1992 procurement, indicates that only 77% of all it procurement occurs in New 
Mex1co. 

With these adjustments 10 the Adcock. calculation. the actual impact on New Mexico of 
all DOE spending (but using the LANL regional multipliers for a concrete example), is abour 
$5.6 billion instead of rhe S9.52 billion claimed. DOE is thus just as guilty as LANL in using 
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Comment 12-27-16 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the analysis presented in the SWEIS uses generally 
accepted socioeconomic models. This methodology was, in fact, established 
for use in the SWEIS by independent, professional socioeconomic 
consultants. The regional impact analyses are based on a 1996 DOE/New 
Mexico State University study on the socioeconomic effects of LANL on the 
region and on the state. This study is considered the most definitive work on 
this subject at the time the draft SWEIS was prepared. 

The impacts on minorities and low-income communities are examined 
throughout the SWEIS, including the environmental justice analyses (see 
volume I, chapter 5, sections 5. 1. 7, 5.2. 7, 5.3. 7, 5.4. 7, and 5.5. 7). For 
additional information, see also Major Issue 2.1 0, Environmental Justice, in 
chapter 2 of this volume. 
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phony numbers to influence the public. The conclusion is inescapable: if me SWEIS's analysis 
of economic impacts is to have any validity, it must be done neilher by DOE nor LANL, but 
by a competent, qualified economist who will ensure its validity by his or her independence and 
willingness 10 risk professional reputation on the substance of the work. 

We also note mat DOE must make a diligent effort in !he SWEIS to analyze the 
socioeconomic impacts of LANL programs and alternatives on minorities and economically 
disadvantaged surrounding communities. For the reasons mentioned above. we believe this 
analysis must also be done independently if it is to have any validity. Professor William J. 
Weida is a highly-respected, widely-published Professor of Economics at the Colorado College 
who has modeled the economic impact of LANL spending on !he region. Some of his 
publications on !his subject include 'LANL Transition Sll'ategies: Their Effects on me Regional 
Economy, • November 17, 1994, and 'An Economic Chart Book of !he Rio Arriba, Taos, 
Sandoval, Santa Fe. Los Alamos S-County Region. • October 2S, 1994. We suggest that Dr. 
Weida or an economist of similar repute and LANL knowledge be engaged to perform the 
economic analysiS ponion of the LANL SWEIS. 

c. Environmental 

Analysis of environmental impacts is of course one of the fundamental purposes of the 
SWEIS. Our principal concern in this area IS wirh the role of LANL, and we discuss this 
separately, in the methodology section below. 

ll....lkallh 

Comment 12-28-8 

Location of SWEIS Revision(s): None 

Response: 

DOE requires Management & Operations contractors, such as the University 
of California, to prepare safety and environmental information, such as SARs 

12-27-16 and ESCRs. In the SWEIS, DOE used these data in its independent evaluation 
cont. and analysis of the environmental impacts for the continued operation of 

LANL. DOE ensured that any contractors who performed SWEIS analyses 
were independent of the agency's decision, as required by the CEQ. That is, 
the contractors used by DOE to prepare the SWEIS do not stand to gain 
financially or otherwise from the decisions to be made based on the 
information in the SWEIS (see the Contractor Disclosure Statements in 
chapter 11 of volume 1). 

It should perhaps not be necessary to specifiCally mention human healrh impacts as a 1 12-28-8 
matter to be addressed by !he SWEIS. The shocking disclosures of the extent of human 
radiation studies throughout the complex, however, as well as LANL 's prominenr role in them, 
make this explicit comment necessary. LANL's failure to disclose documents relevant to these 
studies, even while the New Mexico Department of Health was conducting an epidemiological 
mvesugauon into increased cancer rateS in Los Alamos County, means that LANL cannQ( be 
trusred in !Ius area, and the public knows it. DOE will have a diffiCult ume, under any 
ctrcumstances, producing a credible human health impacts analysts for the SWElS; in our 
opinion. the only possibility of success here is ro constitute an independent panel with broad 
access to LANL documents. 

E. Methodology of the SWEIS 

!, LANL's role 

LASG has reviewed the following documentS that describe DOE Headquarter's (HQ's) 
and Albuquerque Operations Office's (AL's) notion of the proper role of LANL in the SWEJS: 

I) 6/8/92 · memo from Claytor to field office managers 
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2) 6122/92 - response to I) from Soden, AL 
3) 6/29192 - further response to Claytor from Twining, AL 
4) 3122193 - memo from Beckner 10 field office managers 
S) 6/30/93 - memo from Stello 10 field office managers 
6) 8/3/93 - response 10 S) from Twining, AL 
7) 9115/93 - memo from Twining 10 Pearman 
8) 2118/94 - letter from Jaclcson 10 Bellows 
9) 3n/94 -memo from Bellows througlt Twining 10 list 
10) 4122/94 - memo from O'Toole to Bellows 
II) S/2194 - memo from Reis to AL manager 

Memo 1) from Richard Claytor, then-AssistantSecrewy for Defense Programs, cites the 
expense of SWEISs and emphasizes the need for any more of them to be highly authorized, 
prioritized, and budgeted. It also concludes that there is a need for an integrated DP strategy 
for the conduct of SWEISs. Thus, f~eld offices are requested 10 identify DP sites that should 
have new or updated SWEISs, 10 prioritize them in imponance, and also to consider "alternative 
means,' including the preparalion of 'baseline environmental evaluations as a useful cost
effective fll'St step to more formal and comprehensive NEPA analyses. • This 'baseline 
env~eonrnental analysis" as a shortcut 10 an EIS or SWEIS is troublesome, because, as is clear 
from later documents, DP in general and AL m particular see this as including the accident, 
hazard, and risk analyses, all 10 be done by the Manaaemem & Oj!eralions <M&Ol contractor 
tl.Ati1J. The CEQ regulations governing EIS preparation, which forbid the EIS preparer 10 
have a 'financial interest,' explicitly recognize this as an impermissible conflict of interest. 

Memo 2) is the preliminary response 10 I) from Constance Soden, Director. 
Environmenlal Protection Division, DOE/ AL, enclosing a list of prioritized AL DP sites. 
Again, the desire is expressed to rely on (LANL-produced) environment and safety baseline 
documents. LANL is listed as the second-hi&hest priority (after Pantex) due to "SNM stora,e 
and processing issues; amount of current and planned research activities; the large amount of 
legacy and current waste management difficulties, • and "public controversy.' 

Memo 3) is a more detailed response to 1). from Bruce Twining, AL Manager. It 
proposes •multiple. program or1ented, EJSs' for LANL, using the strategy of 

' ... developing and maintaining environmental and safety baseline source 
documents as primary reference material for effluents, risks, and cumulative 
impacts from current operations ... Preparauon of this information can begin prior 
to the undertaking of a major EIS, and be developed by the site's operating 
contractor... The purpose of this strategy is to produce site-wide NEPA 
documents that are both manageable in scope and defensible with respect to 
segmentation issues... It is our intent that each site can comply with the 
requirements of NEPA by preparing a small set of integrated NEPA documents 
that are limited in scope. 
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'The National Laboratories would prepare a focused set of NEPA documents 
discussing the site's ~or program elements. Each document would evaluate the 
impac!S of individual program element (e.g .. SNM O!)erations, energy research) 
and any closely related activities; the future foreseeable changes 10 !hac program; 
and the No Aclion Alternative. The evaluation of cumulative impacts discussed 
in the baseline source document would be included by reference and summary. • 

ER and WM programs would be evaluated in one SWEIS. In the meantime, individual ER 
acuons would be documented by using the RCRA documenl5 as EAs. In the near term, the 
scrateay is 10 have LANL create Environmental Information Documents (EIDs) and Safe!)' 
Informacion Documents (SIDs); these then become the NEPA documents' environmental and 
safety analyses, by reference. Not to worry, Twining continues: • AL would make tbe baselines 
available for review in DOE's public reading rooms.' 

'Typically, the EID would conl2in, in a single document, information concerning 
tbe site's history and physical setting. environmental resources affected. 
environmental impacts, health risks, ecological asswments, and evaluation 
methodologies. An EJD can also describe alternatives 10 a proposed action and 
perform a cost analysis for alternatives. if underl2ken in conjunction with a 
NEPA document. 

'The SID is related 10 the site's safe!)' concerns rather than environmental issues. 
containing descriptions of facilities. processes, systems and structures; accident 
analyses; risk and consequence analyses; radioactive and hazardous materials 
doses to facility. otl-site and off-site personnel from Design Base Accidents: 
calculation methods: and emergency planning. The SID would cover the safety 
issues related to contmuing operations for the site by evaluating a suite of 
accident scenarios that would bound the nsks and consequences !hat could 
potentially impact worker and public safety and health. This suite of scenarios 
would depend heavily on those Safety Assessment Reporu (SARs) and Safety 
AssessmentS (SAs) that have already been completed for facilities at Ute site. 

'Over the long term, AL proposes to make the EIDs and SIOs current by 
updating annually using information gathered for the Annual Site Environmental 
Reporu.' 

The elltensive quotation of this document is included to clearly illustrate the 'instant 
NEPA document' strategy which is being advocated -a Cbtnese dinner menu approach of 'one 
from Column A (an EIO) and one from Column 8 (a SID).· The fundamental conflict of 
interest inherent in the M&O contractor preparing such documents has already been mentioned; 
the notion of fulfilling the requirement of currency by adding data generated annually by the 
contraCtor is appalling. In the case of LANL. we already know that enormous amounts of data 
on human radiation srudies, on radioacuve contamination of the canyons and the town. and of 
mrenuonal radiation release experiments, were carefully kept from the public and, shockingly, 
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even from the New Mexico Department of Health as it conducted an epidemiologscal study into 
the increased cancer rates in Los Alamos. This example in itself constitutes something more 
than evsdence that it may not be wise to depend on the financially-interested contractor to tell 
the whole truth: 11 should serve as an absolute disqualification of LAN!. and UC in the 
preparatson of any aspect of a SWEIS. Nor need we rely on speculation to determine the 
suitability of using LANL 's AMual Environmental Surveillance Repom to perform the updating 
function for environmental and risk analyses. These reports have been shown to contain false 
and misleading information, and to ignore or minimize obvious shortCOmings of analy~is or lack 
of data. While the quality of environmental work and its reporting in these publications has 
improved in recent years, these documents do not constitute a scientific publication - they are 
still an institutional publication and are an inappropriate source of unverified NEPA data. 

Also very clearly smled in the excerpted material is the desire that LANL itself perform 
the envlronmenlal and health risk analyses of processes, accidents, and progr.uns. This is lotally 
unaccepmble even If LANL had a distinguished record for impartiality and truthfulness, wh1ch 
it most cerminly does not. Nil institution can fairly evaluate the risks of its operations • it Will 112-28-8 
always conclude that certain mechanical or human failures are not reasonably possible because cont. 
its systems and its employees could never be that defective <lr stupid • to even suggest w would 
be difficult. would be seen as disloyalty, or at least perversity. But these very same scenarios 
may be seen as quite plausible by an independent investigator. Nuclear examples of accidents 
caused by 'unthinkable' stupidity are well known - Chernobyl, Three Mile Island, and Rocky 
Flats come to mind immediately. One could also cite many of the criticality accidents in the 
complex's history and, perhaps, the LANL Nuclear Materials Storage Facility fsasco. The point 
IS that no safety engineer for DOl:! or LANL or any of the facilities mentioned would have 
1magined such a departure from good operating standards and practices as actually occurred; to 
do so would necessarily have been to indict his organization's training, hiring, maintenance. and 
oversight institutions. as well as his fellow workers, and he would in good faith have discounted 
the possibdlty. Whatever the professional endeavor, a conflict of interest J1»:axi undermines 
the credibility of the result, and where the cont1ict of mterest is a financial one (as with 
LANUUC), a biased result becomes the !..1Gb: outcome, not merely a possibslity. 

Finally. it should be noted that the 'bounding accident scenario' approach w a SWEIS 
is likely 10 serve up an accident that is (at least on the basis of the above eJtamples) not all !hat 
improbable. whose environmental and health con.'!Cquences will be severely understated. and 
which will be lllken as gener1c approval for a whole host of activities. most of which have lillie 
in common with the scenario accident. A SWEIS based on this 'envelope' approach is itself 
an accident waiting to happen, and it will tend to insulate proposed actions from detailed I 12-29-8 
scrutiny. A very likely ouiX:ome of this SWEIS approach is that all future activities which don't 
happen 10 exceed the established parameter envelope (e.g., dealing with less SNM than 
considered in the baseline accident scenario) will be 'automatically' encompas~d (and 
approved). Thus. virtually all proposed actions are within the "continumg operations' rubric, 
risk-wise. 

In memo 4), as earlier quoted, Beckner says dsat sites that might be affected by the ROD 112-30-5 
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Comment 12-29-8 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-9-8, above. 

Comment 12-30-5 

Location of SWEIS Revision(s): None 

Response: 

The publication of the NOI, distribution of the Implementation Plan, and 
issuance of the draft SWEIS addressed this comment. 
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on the RPEIS should not stan SWEISs now, but should wait. because, prior tO the ROD. •we 
cannot reasonably predict the future specific mix of missions/activities and sites rhat would 
enable the preparation of SWEJSs that would be of lasting utility. • However, 'we should 
prepare baseline environmental analyses for each of our sites... Information on content and 
format for these baseline environmental analyses will be provided in subsequent guidance." 

The request in memo 5), from Vic Stello, Principal Deputy Assistant Secretary for 
Facilities, Defense Programs, Is much like the Claytor request of 1): please let me know of DP 
sites NEPA need.\ for the next five years. 

In memo 6), AL Manager Twining responds to memoS), attaChing AL's previous plan 
of 6n91cn, and mentions "pervasive vulnerabilities regarding continuing operations/future 
actiom at the Laboratories. • This document also references an options paper for dealing with 
the "separate, but integrated, programmatic Interests" at LANL; we requested thi5 optiom paper 
more than a year ago but do not have it. Regarding LANL and SNLINM, the document notes 
that: 

"Both sites, though to different degrees, exhibit the chronic condition of ttying 
to judge whether each year's activities are continuing operations or closely related 
actioll\ in terms of protocols, materials and hazards, and therefore encompassed 
by the existing NEPA document ... Even without more detail. one can readily see 
the problem developing. wherein incremental changes to an operation or new, but 
compatible assignments, result In an EA being prepared, with an increasing 
likelihood of comecuons being drawn among thi& group of EAs which would lead 
[() an EIS being required. 

'The future new work sponsored by EM at LANL will very clearly require the 
preparauon of an EIS (one project already has a formal decision for an EIS) ... 
Since DP activities are closely related lo those of EM (four of the DP EAs in 
process are for waste management projects), and a NEPA document must 
describe existing environmental conditions and cumulative impact, planning for 
NEPA documentation of DP projects cannot be entirely separated from those of 
odler sponsors. 

"In the short term, some situation may possibly arise at one of the Laboratories 
which would delay restart of an activity which has not been active recently for 
programmatic reasons, or an incremental change m an ongoing activity m1ght 
mgger questtom about the adequacy of our current documentation. • 

The next Twining memo. 7), was represented to us by DOE personnel as 'recommendmg 
a LANL SWEIS.' In fact, it recommends multiple, programmatic E!Ss and specifically eschews 
a SWEIS. Agam, the argument is made that the heart of the NEPA documentation should be 
"baseline" analyses prepared by the M&O contractor, LANLIUC in this case. Parucularly 
shocking is the notion that the contractor should perform the analysis because "The M&O 

21 

12-30-5 
cont. 

g 
::! 
::! 
~ ..... 

~ 
~ 
::! 
11:1 ;::s 
<:;-

R<> 
:::tl 
11:1 

~ 

~ 
~ 



w 
tG 
00 
0 

Los ALAMOS STUDY GROUP 

DocuMENT 12 
PAGE26 OF 77 

contraCtor has the arcatcst Interest and the greatest long-term usc for the information. They 
should have ownership and responsibility for the quality and accuracy of the information. • To 
repeat, integrity of data and analysis Is enhanced by lillillw-"le!l involvement. and the CEQ 
reaulatlons fat preparation of an ElS e .. plicilly recognize this neceulty; the Twining prnpooal 
threaten.• to cut the heart out of the ElS process by relying on canned analyses prepared by those 
with the most direct financial Interest In the outcome - In a word, a sham. 

In 8), LANL Deputy Director Jackson says a SWEIS is desirable, not for any 
envlrorunental or decisional value~ but becauae it "would he an important !Uep wward 
establishing the level of <rust with our neighbors that we would like to have. • And, talrlng up 
Twining's theme, the EIS. to be "most cost effective, • •hould rely on baseline documents, and 
l,ANL should be involv~d. ()f oou~. LANL will need mor~ funding. 

DOE/LAAO Area Manager Bellows, in letter 9). mention.• the 1/28/94 meeting of DOE. 
I.ANL, and represen<atlves of the public. In which all aareed that a LANL. SWEJS was long 
overdue. However. It was at this meeting that we were told that • AL had recommended a 
LANL SWEIS on 9115193." retCrrins to the Twjning m.emo. a representation tha1 does FH>I 

accurately cet1ec1. rhe contentS of thac mem(), as discussed above. Hence. It is not at all clear 
that there is any agreement. 

In letter 10), Assistant Secretary O'Toole agrees with the need for a LANL SWEIS and 
recommends accelerated schedule for it. 

Finally. in memo 11) Assistant Secretary for Defense Programs Vic Reis reque.•ts AL 
to submit a manasement plan ro accompllsb the LANL SWEIS. LASO has nor seen AL's 
response to this request. but on the basis of the exchange$ deaeribed above, we ha•·e arave 
r~scrvatiUM about to AJ . ."s apparent nutiuns of the purpose and scope of the SWEIS. 

b Cpmmenlurabilities 

As the term implies. tlus section addresses the dffficultles of quandfymg and compartng 
costs and benetlu ot' actions when the subject matter presents inherent measurement problems. 
We cannot be authoritauvo here: rather. we can onJy $u&eest $Orne poaible ways of dealing with 
the more imporfant aspects. 

12-30-5 
cont. 

For example. how doa one w~igh the 1ong·term environmental and gocioeconom'c 
ompacts of proposed actions? There is an inherent "inter-seneradonal equities" problem. later 
generations are certain 10 attach much hiaher value to pristine land. water, and air. To ig11ore 
this fact is to ignore our "land stockpile stewardship• obligation. A related question IS how one 112-31-8 
determines the "signif'ICance • or not of environmental effects generally. We ouggeJSt that an 
absolute: min1mum baseline eost In dollars for effluent strcama would be the euat of treatment 
(dlscoun<ed operating and capital) to below applicable standards. But this does not address either 
the. expecred greater fumre value of R clean environment or the currenr obvious fact that New 
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Comment 12-31-8 

Location of SWEIS Revision(s): None 

Response: 

Impacts should not be addressed on the basis of the cost of treatment and 
restoration to pristine (background) conditions. The majority of the 
remediation effort at LANL is driven by environmental regulations. These 
regulations generally require remediation to an acceptable level based on risk 
to human health and the environment. Remediation of sites beyond the 
regulatory level would be an inappropriate use of federal funds. There is 
currently no estimate of what it would cost to remediate LANL to pristine 
condi~ons, as there is no regulatory or congressional driver to consider that 
scenarto. 

§ 
V:l 

~ 
Vj 



w 
~ 
00 -

Los ALAMOS STUDY GROUP 

DocUMENT 12 
PAGE 27 OF 77 

Mexico still exhibits. in many areas, environmental quality far beyond applicable regulatory 
standards. Therefore, we strongly suggest that cleanup, whatever the context, be casted to 
conform with preservation of these "pristine" New Me~lco conditions. To fail to do so is to 
denigrate the heritage and value of that which will rapidly become invaluable to our children. 
It would be a betrayal of their rrust and their heritage. 

A related economic matrer is accounting for the effect on tourism of policies which will 
tend to deterioration of these high New Mexico environmental quality conditions. It will not do 
to artificially isolare DOE and LANL from the broader regional and state economic activity. 
Both effluent streams and the risk of accident pose real, and unavoidable, economic costs, and 
need to be accounted for in any analysis of economic impacts. That raises the question of 
weighing unlikely events. 

As noled in the above discussion of I.ANL 's role. it is important to beware arbirrary 
determinations of improbability for events with potentially catastrophic consequences. 
Specifically, one should disallow reliance on standard operating procedures in lieu of actual 
analysis of event probability and consequences, difficult as that may be. lt appears to us that 
the SWEIS will be obliged to consider highly improbable events due to the programmatic nawre 
of LANL operations. That is, all recognize that the unauthoriwl or accidental detonation of a 
nuclear weapon is an extremely unlikely event. in fact, US standards mandate dial the 
probability of accidental detonation w1rh significant nuclear yield be less than I chance in I 
million per weapon. Yet many LANL programs are apparently driven by the expressed desire 
to lessen the likelihood of these very unlikely events. Logically, it would appear that the SWEIS 
is therefore bound to consider accidents and events as least as unlikely as those poswlated events 
which are its programmatic drivers: otherwise. there has been a complete failure of 
accountability and commensurability. 

Finally. we believe that all human health consequences of LANL radiation releases should 
be calculated using a srraight (linear) dose-mortality relation based on total dose in person-rem. 
mtegraled over the litetime of the ISOtope, and assuming all materials enter rhe human 
environment after an isolation time that corresponds realistically to the disposal characteristics. 
Thus, liquid and airborne effluents enter the environment immediately, while solids may be held 
up for some reasonable (but not geologic) time. 

F. lnterlm Actions 

!. Backeround. 

There has been considerable discussion of the possibility of interim actions during the 
LANL SWEIS process. We have the followmg comments with respect to the kinds of actions 
which might qualify as legitimate intertm actions under NEPA and the criteria by which they 
should be JUdged. The starting point for analysis is 40 CFR 1506.l(c) (adopled by DOE at 10 
CFR 1021.103), which provides: 
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Comment 12-32-16 

Location of SWEIS Revision(s): None 

12-31-8 Response: 
cont. 

The SWEIS analyzes the potential for releases and for accidents as part of the 
impact analysis for each of the alternatives. However, DOE is not aware of 
any evidence that the perception of accident risk has affected economic 

12-32-16development or tourism in New Mexico. 

12-33-8 

Comment 12-33-8 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-9-8, above. 

Comment 12-34-23 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS essentially follows the recommendations of the commentor. 
12_34_23Long-term exposures to low levels of radiation, either external or internal to 

the human body, may result in an increased possibility of the induction of 
cancer or other detrimental effects. As detailed in volume III, appendix D, 
section D .1.1.2, the internationally accepted linear no-threshold model for the 
dose-mortality relationship is used to convert total dose to probable 
detrimental effects. 

Short-term exposures to high levels of radiation, such as what may occur in 
some accident conditions, have a much different and more immediate impact 

12-35-3 on the body. These effects are true threshold effects, where the dose must 
exceed a certain level before any consequences are observed. Where 
appropriate, the SWEIS uses the internationally accepted models for 
analyzing these detrimental effects also. Note that it would be vety rare for 
such high exposures to occur to members of the public, but they must be 
considered for worker exposures in some accident scenarios. 
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The calculation of radiation doses includes the lifetime of the isotope as 
appropriate. If the exposure involves intake of material into the body, then the 
effective lifetime of the isotope in the body is used. The effective lifetime is 
the combination of the radioactive lifetime of the isotope due to its decay, and 
the biological lifetime of the isotope due to its chemical removal from the 
body. If the exposure is external to the body, then the duration of the exposure 
is based upon either the length of time the individual is near the source, or the 
radioactive lifetime, whichever is shorter. This is also discussed in volume III, 
appendix D, section D.l.l.l. 

Doses from material entering the environment are calculated in two different 
ways, depending upon the situation. For assessing consequences from normal 
laboratory operations, doses are based upon measurements of radioactive 
material already in the environment, so isolation time does not need to be 
considered. For assessing accident consequences, postulated releases are 
assumed to be immediately available to the appropriate environmental media. 
Following this dispersion, standard pathway models are used to calculate 
radiation doses and related consequences from the release. 

Comment 12-35-3 

Location of SWEIS Revision(s): None 

Response: 

Comments noted. The SWEIS is intended to address the impacts of the 
continued operations of LANL. However, it is not DOE's intention that 
activities cease while a SWEIS is prepared. DOE anticipated that there would 
be some new activities proposed during the preparation of the SWEIS, and set 
up a process whereby all proposed actions, that were not categorically 
excluded, would be reviewed by an Advisory Council of senior DOE staff. 
This review would determine if the proposal met the criteria for an allowable 
interim action as stated in 40 CFR 1506.1(c). The NOI and Implementation 
Plan for the SWEIS discusses how the projects raised by the commentor were 
resolved. 
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While work on a required program environmental impact statement is in progress 
and !he action is not covered by an existing program statement, agencies shall not 
undertake in !he interim any major Federal action which may signifiCantly affect 
the quality of the human environment unless such action: 

1) Is justified Independently of the program: 
2) Is Itself accompanied by an adequate environmental impact 
statement; and 
3) Will not prejudice the ultimate deciSion on the program. Interim action 
prejudices the ultimate decision on the program when it rends ro 
determine subsequent development or limit alternatives. 

DOE defines a site-wide EIS as programmatic in nature (10 CFR 1021.104), so any major action 
during the SWEIS must satisfy the stated requirements. Further, consideration must be given not 
merely to the individual project impacts, but also to their 'cumulative impacts.' defined by 40 
CFR 1508.7 as: 

... the impact on the environment which results from rhe incremental impacr of the 
action when added to other past, present, and reasonably foreseeable future 
actions ... 

Therefore, proposed interim actions may not go forward during the SWEIS unless !hey singly 
and cumulatively neither 'tend to determine subsequent development' nor 'limit alternatives. • 
We believe that most of the planned LANL consti'Uction projects will. by these criteria, fail to 
qualify as legitimate interim actions. 111us, in the broadest view, we tbillk a vlrtuaUy complete 
moratvrium on m~or projects Is necessary at LANL durlllg the SWEIS. 111is is necessary 
becau.se !here are many mdications that a de fado coMolidation of the nuclear weapons complex 
IS occurring, condensing much of it into Los Alamos National Laboratory (LANL). This 
consolidation involves maJOr new construction projects that, singly and together, have the 
potenual for severe and permanent envli'Onmental impact. Thus, the SWEIS must be completed 
before significant new act1ons are taken or it will be meaningless. A moratOrium on maJor new 
construction will have no deleteriou.s effects on existing LANL operations. and it will allow the 
time and space for the necessary programmatic analyses without the threat of severe prejudice. 

When DOE first embarked on a reconfiguration of the nuclear weapons complex. 11 
recognized no NEPA analy~is obligation on its actions. As a result of litigation initiated by the 
Natural Resources Defense Council, however, DOE was forced to admit that its proposed 
reconstructton was an action with potential significant environmental consequences. The 
Department therefore initiated preparation of a Reconfiguration Env1ronmentallmpact Statement 
(RPEIS). After two rounds of nationwide scoping hearings. however, DOE decided to 'de
scope• the RPEIS process. The recent notice of the intent to split the RPEIS into tritium and 
stockpile stewardship PEISs does nothing to dispel the worry, generated both from specitic DOE 
statements and by reasonable inference from planned actions, that the 'modify and upgrade in 
place' RPEIS alternative has been etTectively selected and is currently being implemented. 
Some options not previously considered or analyzed within that process are also bemg actively 
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implemented. These include consolidated nuclear materials storage at LANL. and integrating 
large-scale processing and storage functions Into the DOE laboratories. 

With the closure of Rocky Flats and other manufacturing sites due to gross environmental 
contaminatton, LANL os being configured to be an almost self-suffkient nuclear weapons 
manufacturing center. Its nuclear materials storage, processing, and fabrication facilities, along 
wllh Its radioactive waste processing and disposal capacities, are being significantly upgraded 
to this end. 

These increased inventories of, and operations wilh, hazardous and nuclear materials, and 
!he concomilant increased routine generation of hazardous and radioactive wastes--not to mention 
the mevitable unplanned releases--have environmental consequences for the region and the state. 

The list of funded, planned, and proposed new projects at LANL is quite long. Many 
pro)ects-especially the controversial ones--are proceeding in virtual secrecy. We will address 
only the largest and most pivotal projects. 

Major nuclear materials projects: 

• The Nuclear Materials Storaee Faci!itv (NMSD. ItS capacity has been a subject of 
controversy. LANL and DOE now state its design capacicy as 6.6 metric tons. but !he ANOI 
suggests a possible upgrade to 2S metric tons. For the reasons discussed below. we feel tbe 
NMSF Is aot a candidate for IDterim IICtlon. 

• Cmo!id&tion of LANL ·s • or the complex's - tritium !Jl!erations. Another controversial 
project, !he Consolidated Tritium Complex (CTC). has been the subject of contradictory 
claims by LANL and DOE. Disavowed for now by DOE. but still being pushed by LANL. 
this facility would represent a full-service backup tritium boule fill and handling capabilir:y 
for the complex. presendy dependent on Savannah River. An inventory of tritium of 750 
grams (7,500.000 curies) is expected. Leakage of even a tiny amount of thiS could have 
ma)or consequences: the EPA's drinking water standard for tritium is only 20 JIIIIQCurie~ per 
liu:r, and fugilive emissions from a lab handling only a small fraction of this amount of 
trttium have caused rainfall to exceed the EPA standard by several multiples. The <.."TC's 
programmatic implications should also be comidered in conjunction with LANL.'s AP'f 
program plans. The CTC Is not a c:aadldate ror l.oterlm action. 

MaJor operations upgndes: 

.. The Chemistry and Metallurax Researcl! CCMR> Bujldjng Uperade, a $200 million project 
!hat would add major new facilities to LANL's largest (550,000 sq. ft.) butlding. According 
to the 1994-9 LANL lnslitutjonaJ Plan, LANL is substituting !his project for the oil-fated 
Special Nuclear Materials Research and Development Replacement Laboratory (SNMU. 
which foundered on the deep and wide-spread public oppo.sttton that was encountered during 
EIS scoping hearings. While DOE conceded an EIS was necessary for !he SNML, It did not. 
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prior to the LANL SWEIS process, concede the same for this project. As discussed below, 
we think all aspects of the CMR Up&rades project are potentially prejudicial and also require 
the EIS level of analysis. Hence, the CMR Upgrades project is not a candidate for 
Interim action • 

.. The Dual-Axis ftadjosrapltic Hydrore,u Facility <DABHTl. a S 124 million state-of-me-art 
outdoor explosives facility designed for enhanced x-ray analysis of explosions of mock 
nuclear weapons primaries. In similar experiments. LANL has dispersed into the 
environment more !han 100,000 kilograms of uranium, together with hundreds of kilograms 
of beryllium and mercury. DOE auempted to categorically exclude DARHT from NEPA 
review and only recently has agreed that the project requires an EJS. We strongly disagree 
with the position of DOE that this project can proceed prior to completion of its EIS, and we 
also believe that DAR.HT is so fundamental to the SS&M program that its continued 
consuuction is prejudicial to both the SS&M PElS and the LANL SWEIS. Despite DOE's 
continuance of this project, DAKHT Is not a proper candidate for Interim action. 

Major wilSie management md disposal projects: 

.. Exoansion of the Area G radloactWe WJI!te disposal area. LANL and DOE are committed 
to on-site disposal of radioactive wastes, and originally proposed to nearly double the size of 
this dump. They have recently reduced the planned expansion to about 29 acres instead of 112-35-3 
70. Area G is one of the largest radioactive waste landfills in the nation. with approximately 
7 million cubic feet of waste in shallow burial. Spotty disposal records were kept from 1957 cont. 
to 1971, but since then low-level, mixed, transuranic, and spent fuel wastes have all been 
dumped there. The Area G expansion Is not a candidate for Interim action. 

• The MIXed Waste Disposal Facility CMWDF>. A proposed burial ground for mixed 
wasteS, with a 475.000 cubic yard capacity-twice !hat of WIPP. Unlike WIPP, no EIS is 
planned. Ib1s dump would probably become a magnet for wastes and waste-producing 
projects from other DOE facilities. No other disposal option exists at present for many of 
these wastes and they are sitting in storage at sites around the DOE complex. The MWDF 
Is not a candidate for interim action. 

.. Tbe Con®!!N Air locmerator ICAn. Designed to burn LANL's accumulated invemory 
of combustible low-level, transuranic. and mixed waste in about 3 years, atier whtch it will 
need ro burn wastes from other DOE sites in order to maintain its workforce. DOE has 
refll3Cd to do an EIS on this project, contrary to t.'le specific guidance of its own NEPA 
regulations. The CAlls not a candidate for Interim action. 

• Tbe IW!joactive LiQuid Wa,rc Ireatmem Facility IRLWTfl, $175 million. LANL's 
current treatment plant at TA-SO cannot meet NPDES permit standards and accordmg to 
LANL presents h1gh worker exposure risk. Although this project has been designated as one 
that requires an EIS, we believe any decl<Jion on the project must await an ROD on the 
SWElS. Hence, the RLWTF Is not a candidate for interbn action. 
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It is clear that the net effect of even a few ·or in some cases. even one· of the above LANL 
projects going forward will be to irrevocably prejudice and render valueless any stte-wide EIS. 
The Los Alamos Study Group, together with more than 30 Pueblos, unions. and environmental 
and social justice organ•zations, have called for. and are continuing to press DOE for, such a 
moratorium. Without a moratorium on signiticant new comtruction. an EJS will be a futile 
exercise. We repeat our belief that an effective moratonum on aU of these projects is necessary 
dunng the pendency of the SWEIS. 

We have more detailed comments on several of the most significant projects. 

a. CMR UJWa!!es Project 

1 Bacbround 

12-35-3 

cont. 

DOE Is proposing a $200 million uparade to the Chemistry and Metallurgy Research (CMR) 
Building at LANL. This project has been designated a Major System Acquisition (MSA) and. 
as such. should ordinarily require an EIS. The upgrade proposal is in lieu of the previously
proposed Special Nuclear Materials Research and Development Replacement Laboratory 
(SNML), a project for which DOE conceded the necessity of an EJS. Bolh the current and 
previous proposals would significantly enhance LANL • s nuclear materials processing 
capabilities. At present, DOE has proposed to continue with an Environmental Assessment (EA) 
on that portion of the upgrades related to environmental protection. security, and worker safety, 
while addressing the programmatic upgrades in the SWEIS. As noted below, we believe the 
entire upgrades project requires an ElS. However. the question here is not whether 
environmental analyses should proceed during the SWEIS; it is whether this project can be 
eliminated as a candidate for an interim action. On the basis ser forth below. we believe it can 112-36-3 
and must be. 

DOE has provided a description of the background and context for the proposed upgrades: 

Los Alamos National Laboratory (LANL) has four mBJOr nuclear materials facility 
complexes. Signta complex (depleted uranium work). CMR (enriched uranium and 
Cat(egory) l & ll Pu work'); TSTA (the Tritium Systems Test Assembly. located in TA-
21), and PF-4 at TA-SS. The first two complexes ue neulng the age of 40 years. 
Ne1ther has had a major renovation in that time, nor do they meet current ES&H 
[Environment, Safety, and Health) requirements. Since CMR has Cat I & ll materials. 
11 is at the top of the priority list to be addressed by new construction. [DOE/LANL 
Capital Assets Management Plan, April 1991, p. 45) 

'· DOE Cliii:JUrizes pluroalum operaliullll tor pwpooes of nst ossessn.ent by me qu1111ity uf pluCOJuwn 
invoiV<d in tho proce,.: 

ClleJIOI')I I • Activhi<S utilizing 2000 1 nf Pu or mn"'; 
Categoty II - • • 400 s 10 2000 g of Pu: 
ca~eJIOlY Ul • • less t1w1 400 a of Pu. 

The description of wurk at the CMR as 'Cat I I< II' belles claims dtar this fnciliry ts •lrictly fur analyllcal work. 
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Response: 

See the response to comment 11-18-3, above, for a discussion ofNEPA 
actions at the CMR Building. See also, the response to comment 10-17-3, 
above, for a discussion on the proposed renovation and operation ofNMSF. 
Also see comment 12-35-3, above, for a discussion of determining 
qualifications for interim activities. 
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A previous CMR upgrade, lcnown as 'Phase I,' was part of a weapons complex 
"revitalization' project, and waa originally estimated 10 cost S49.5 million. According 10 DOE: 

The CMR Building IS the largest struCture at LANL (550.000 square feet). Construction 
of the CMR Building was completed in 19~2. Most of the major mechanical and electrical 
equipment has reached the end of its design life. [FY9S CBR: Project Data Sheets. p. 23] 

Now another S ISS million is proposed, to bring the total project cost to $204 million. This is 
for a structure which, as one former LANL employee has noted. had an original cost of about 
$3 million. In real dollars, the upgrades project is still some five times the onginal acquisition 
cost. 

2, The CMR Upgrades Proiect is an MSA reqyiring an EJS 

DOE Order 4240.1K, 6/23/92, 'Designation of Major System Acquisitions and Major 
Projects, • stateS in relevant part that 

The DOE criteria for designation uf a system or project as a MSA considers national 
urgency, importance, size, complexiry. and dollar value. Those systems or projects which 
have a total project cost or annual FY 1992 appropriations in excess of $100 million (M). 
or are recommended by Program Secretarial Officers (PSOs), are considered to be MSAs. 112-36-3 

By tins standard. the CMR Upgrades project must be considered an MSA, and we believe cont 
it has been so declared. Not only is the total project cost ~ the recommended threshold for · 
an MSA, but the unappropriated portion of the project comprises more than three-quarters of 
all unappropnated weapons activities construction proposed by the DOE in this year's budget 
request (see FY9S CBR. Vol. I. Atomic Energy Defense Activities. p. 74). 

The NEPA consequence of designating an action an MSA is embodied in the DOE NEPA 
regulations at 10 CFR 1021.400, Appendix D to Subpart D. 'Classes of Actions That Normally 
Require ElSs, • where the first paragraph, Dl. reads 

MaJOr System Acquisllions, as designated by DOE Order 4240.1, "Destgnation of Major 
Systems Acqulsl!ions and Major Projects. • 

Thus. the CMR Upgrades project IS one of those "actions that normally require E!Ss. • 

3, The CMR Upwdes Pmiect js clogly related w the SNML project which COncededly reqwred 
auLS. 

The new CMR proposal represents a major mcrease in the scope of work of its predecessor, 
with total project cost now estimated at $204 million. over four times the original cost. It 
appears that this project is lite replacement for the ill-fated SNML, also a $200+ million project. 
whtch foundered on intense and wide-spread public opposition. DOE had determined that an 
EIS was the necessary level of environmental rev1ew for the project, which was designed to 
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replace some of the major functions of the CMR and to relocate them within Technical Area SS 
(fA-SS), the 'plutonium parlc. • 

In FY1990, the SNML project was put on hold pending a substantive review of the project 
including other potential options for providing the necessary specialized laboratory 
space ••• Later in FY1991, it was decided not to proceed with the construction of SNML 
but provide interim upgrades ro CMR (Phase 1) •.. [FY95 CBR: Project Data Shee11. p. 
24) 

The FY9S request for a line item appropriation for the expanded upgrade at CMR instead of the 
SNML project is in accordance with the strategy sllltement found in LANL's most recent 
Institutional Plan, which specifically links the two projects: 

A new integrated line item will be sought for an FY9S Slllrt to consolidate all phases of 
the rcMRJ project. If approved, the SNML project for the CMR Building would be 
canceled. fLANL EYI994- FYI999 Institutional Plan, December 1993, p. IV-3) 

The CMR project is designed partially to consolidate several nuclear materials functions 
currently being performed at other Laboratory siteS. 

In particular, a number ofDOEIDP (Derense Programs] -sponsored efforts at TA-21 (DP 
West) and TA-49 will be relocated ro the CMR Building. thereby allowing 
decontamination and decommissioning of aged and obsolete facilities at TA-21. Enriched
uranium casting functions are also being moved from Sigma complex to the CMR 
Building. [ibid., p. IV-3] 

Further, the CMR project is designed not just ro consolidate existing functions. but to provide 
at least some (if not all) of the new capabilitieS which would have been attained with the SNML: 

For example, the upgrade of the CMR Building will result in the consolidation of currently 
d1spersed nuclear materials capabilities together with the attainment of new capabilities ar 
substantial cost savings over ~-onstructmg and operating a completely new facility. (ibid .. 
p. JV-4) 

4 The Phase II and ll! upKJjldes do not appear neceuary for sbon-term safe!)' jmprovemen[S 

When approval was being sought for the SNML, the CMR Building was described as old and 
unsafe. A preVIOUS JUstificadon for the SNML submitted to Congress stated: 

Corroded and breached air handling ducts, inadequate supply of filtered air. marginal 
building-wide filter systems, and inadequate control systems contribute to serious situations 
developing in the CMR building. A system failure would adversely affect safety of 
personnel and require shutting down the facility. • ['Lab: CMR facility safe, but SNM lab 
needed. • The Los Alamos Monitor. 3/29/91. p. 11 
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Yet tn March of 1991. John R. Phillips. then Group Leader of the former CLS-1. the analytical 
group which occupied nearly half of the CMR Buildins. and Ronald G. Stafford. then Deputy 
Division Director for Health, Safety, and Environment, both emphasiZed that the CMR Building 
was safe. Accordins to the in-deplh .M!miiQ[ article cited above, both men said the issue was 
not safety, but ·rei iabil ity. • 

The short-term reliability and/or safety issues at the CMR Building had been identified in 1990 
by a task force empaneled under the Deputy Assistant Secretary for Military Applicataons 
(DASMA). Since FY92. S32.2SM has so far been appropriarcd to address these problems. most 
of the S49.5M thought to be required. An htterim Safety Analysis Report (ISAR) was prepared 
in February of 1992, which enumerated the improvements to the facility required 'to continue 
operations in a safe, secure. and reliable manner for at least the next 20 years' (FY95 CBR, p. 
26). These longer-term upgrades are the basis for the planned Phase II and Ill activities. 
Apparendy any urgent safety or reliability problems were or are being addressed in Phase I 
activities. Thus the testimony of LANL management. together wilh !he project's history, 
suggest that the Phase II and Ill Upgrades are not needed to &!sure the short-term safety of 
existing operations at the CMR Building. Should any purtions of the Phase ll and Ill acuvities 
be needed to address short-term safety issues prior to an EIS, these could and certainly should 
proceed, but only after a public process identifying the problems and their cost-effective 
solutions. 

12-36-3 
In sum, we think it is clear that any CMR upgrades would fail to qualify a! a valid interim I 

action under NEPA. cont. 

b. The Nuclear Materials Storage facmty <NMSFl Renovation 

The NMSF was constrUcted at LANL by DOl:! as a FY84 Line Item Project at a Total Project 
Cost of $21.8 million. An Environmental Assessment Wa! prepared in 1985 and revised in 
1986, leading to a Finding of No SigntfiCallt Impact (FONSl) which is undated but can be 
presumed to be August 28. 1986. LANL lOOk 8eneticial Occupancy of the tacility in February 
1987. after which it was discovered that gross design and construction errors had rendered the 
facihty unsafe and unusable. DOE now proposes to 'renovate" the NMSP at a cost of $31.0 
million. The subject of the action (large-scale nuclear materials storage), the gross departures 
from good de.,tgn practice (and even from common sense) in the original design, the inadequacy 
of the prevtous EA. and the admission that the prOJect would need an ElS if built anywhere else 
at LANL. all mandate that this project receive an EIS before going forward. Further, the 
likelihood of pr~judice to future NM storage factlity decistons is great; on this basis alone, the 
NMSF Renovation project will fail to qualify as an interim action. 

DOE is presently engaged in an EIS process for large-scale storage of nuclear materials at 
Pantex. That EJS was forced upon DOE when it became clear that the state of Texas and other 
interested parties would not accept DOE's initial determination that only an EA was required for 
the proposed action. That EIS now encompasses (in scoping) possible storage of plu10nium and 
other weapons componenL, (e.g., radioisotopic generator~) at LANL, and it is highly 
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questionable whether the present NMSF reiiOYation project can go forward without being 
wrapped into the Pantex stotage ElS. For the purposes of this discussion, it will be assumed 
that the characteristics of the LANL project (the critical parameters of which are unknown to 
the public) are such that it may legally proceed independendy of the Pantex norage EIS. 
Nevenheless, the Pantex precedent i5 persuasive that large·scale storage of nuclear materials 
legally and practically requires an EIS. 

This is Cllplicidy recognized in the case of the NMSF renovation project. The Activity Data 
Shee!S (ADSs) for Ibis project appearing in !he FY96 CAMP show that on Page A-3, there is 
a cursory evaluation of alternatives to the NMSF renovation. For cub alternative Q{ltioa, the 
first IJid principal reason dted as justlllcatloo for dlscanll.og It Is tblt an ''EIS would be 
required. • This is a conclusive admission. Any atrempt now by DOE to argue that a lesser 
standard of environmental analysis is acceptable will be uniformly and fairly seen as deceitful 
and in bad faith. Finally, it is (or should be) obvious that whether or not an EIS is required 
turns on the potential for significant environmental impact, not on whether the act1011 can be 
characterized as 'renovation' of an existing structure. These documents answer !be substantive 
question in the afrumative, and the fact that the proposed action may utilize an existing structure 
is ineffective to avoid the requirement of an EIS. 

Even if DOE were not required by law to do an EIS on the NMSF renovation project (as in 
fact it is). an EIS is sorely needed in this case to remedy two of the most outstanding features 
of the NMSF as constructed: 1) the Jllallifest inadequacy of the original EA; and 2) the 
destruction of public confidence in DOE and LANL resulting from the horrendous senes of 
errors, oversi&hts, and malpractice in the design and construction of !be NMSF. 

At present, DOE's expressed intention is to 'supplement' the existing EA on the NMSF. 
This is both legally insufficient and shortSighted. The 1986 EA does not even disclose the most 
environmentally sigmficant characteristic of the facility, namely, the quantities of nuclear 
materials to be stored. On !bat basis alone, it was, and is, fatally detlcient under NEPA. 
Further, the environmental impacts •analysis" which should be the heart of an EA IS a mere 
presentation of the results of a so-called •worst case' analysis which does not even appear m !he 
document. Accident possibilities are discounted by arbilrarily labeling them as 'extremely 
improbable' or 'remote' with no engineering or human factors analysis to suppon the 
assumptions. Obvious hazards are discounted by hollow promises of reliance on •safe operadng 
procedures,' 'safety ttainmg of personnel." and "restricted access," with no consideration of the 
fundamental question of likely impaciS from the faUure of these measures. An envuonmental 
or safety hazards analysis JS not accomplished by assuming the adequacy of one's preventive 
measures-It is 10 fact avoided by such an assumption--and that is what this EA did. It is a 
sham, 11 will not stand scrutiny, and DOE owes an obligation to the public to correct it by domg 
an EIS on the renovation. 

It is rare when we have the opportunity to measure our analyt1cal efforts, particularly in the· 
environmental and safety arena, wnh the uncompromising light of hindsight. The NMSF 
provides such an occasion. Nowhere in rhe EA is there any mention or analysis of the risks, 
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the real and ww:ceptable risks, embodied in the NMSF as it was acwally constructed. and lhat 
it is perhaps the best measure of the shocking inadequacy of this document. The preparation of 
this EA in fact was just one more element of gross negligence and malpractice in the entire. 
quate unbelievable, series of failures to maintain even common sense standards of safety in tile 
design and construction of the NMSF. How is it possible that DOE and LANL could have 
designed and constrUcted a 11udear materlak faclllty that (according to the ADSs): 

I) Was so poorly designed and constructed that the only option now available is to gut tile 
facility and sandblast the walls; 

2) Was designed so that the Safe Secure Transpon's doors could oot be opened and secured 
after entering the facility; 

3) Plutonium had tO carried through the offu:e area after removal from its shipping container; 
3) Had two naturaJ-sas-fired boilers located inside the facility; 
4) Was finished with a special paint which is debonding throughout lhe facility; 
S) Lacked required radiation shielding: 
6) Lacked a oonredundant electrical power source: 
7) Located HEPA filtration plenums for the vault HVAC system in the office area; 
8) Had a complex cooling system ror the plutonium vault which never worked: and 
9) Allowed access by runnel from the offu:e area to PF-4, the plutonium process~ng facility'? 

Given the wide internal review the NMSF received, these errors attest to widespread 
institutional failure, a failure which is evident in the environmental analysis as well. DOE and 
LANL have, in the public's mind, conclusively demonstrated their incompetence in nuclear 
material storage facility design, constrUCtion, and environmental and safety analysts. The only 
route to regaining that confidence is 10 do an EIS on the proposed NMSF renovation. 

Finally. we note that, at the September 21, 1994 LANL SWEIS prescoping meeting in 
Espanola, LANL NMSF project officer C&rQIYn Zerkle stated tha1 the cost to increase the NMSF 
heat dissipation capability from 20 kW to 75 kW (and thereby increase NM storage capacity to 
2S metric wns, the number appearing in the ANOI) would be about $3-5 million. or about 10% 
of the cost of the facility renovation. Such a quick and cheap route to drastically increased NM 
storage capacity would be highly prejudicial to programmatic storage decisions. since 25 metric 
tons is a major fraction, perhaps more than half, of the pluto01um which is not now in active 
or reserve nuclear weapons. We conclude that the NMSF Renovataon project will not satisfy 
NEPA reqQirements for interim actions. 

c Tbe ARa G Exoansion 

Rationality and prudence both dictate that planning for disposal of LANL LLW proceed~ 
a determination of the volumes and types of wastes to be generated. But this analysis depends 
critically on issues that will be addressed by the SWEIS (and, would have been. in some 
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Location of SWEIS Revision(s): None 

Response: 

The Area G expansion is addressed in the SWEIS. The impacts of the siting 
and construction of the expanded facility are analyzed in volume II, and a 
bounding alternative from this analysis is carried over into the Expanded 
Operations Alternative of the SWEIS. Projections of waste from the activities 
proposed in the alternatives were used to determine the need for Area G 
expansion. The commentor states that DOE has not provided waste generation 
figures by program. In developing the SWEIS, DOE made the decision to 
evaluate the alternatives in terms of 15 key facilities rather than programs. 
These facilities were selected because they house the activities that are critical 
to meeting assignments given to LANL, and either house operations that have 
potential to cause significant environmental impacts, are of most interest of 
concern to the public based on scoping comments, or would be the most 
subject to change due to recent programmatic decisions. Waste generation 
data, by type, are given for these 15 key facilities, the total non-key facilities, 
and the ER Project. Historical data can be found in volume I, chapter 4, 
Table 4.9.3.3-1 of the SWEIS; projected data for the No Action, Expanded 
Operations, Reduced Operations and Greener Alternatives are gtven in 
chapter 5, Tables 5.2.9.3-1, 5.3.9.3-1, 5.4.9.3-1, and 5.5.9.3-1, respectively. 

DOE has decided not to go ahead with the Mixed Waste Disposal Facility. 

DOE has decided not to pursue the Controlled Air Incinerator. 

The impacts of the RLWTF are included in the SWEIS. 

Comments on Tables 1 and 2 of the ANOI were considered in developing the 
NOI and the scope of the SWEIS. 
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measure, by the RPEIS). Therefore. it makes most sense 10 defer the question of further LLW 
disposal capacity until the completion of these activities.' 

In Ibis case, the most sensible strategy also turns out to be feasible. The Common Ground 
report provides ample evidence that there i.s no near-term LLW disposal "crisis" that must be 
managed pr1or to the completion of the site-wide EIS. and that better waste minimization and 
characterization, rogether with increased pit padcing ratios, will provide comfortably adequate 
interim capacity. This was discussed at some length in the January 10, 1994 group letter to 
Assistant Secretary Grumbly. Therefore, we do not see the need for any expansion of Area G 
whatsoever until lbe SWEIS ROD is issued. 

d, The Mixed WMtc Dispmal Fapi!ity (MW!)fl 

The most saiking thing about rids project is the complete lack of any operational expenence 
or other plausible justlriC8lion for the projected waste volumes used to design the facility. These 
waste projections consist of nothing more than the multiplication of three arbitrary fractions 
(0.85, 0.10, and 0.25) to arrive at the tenuous conclusion that about 2' of the current estimated 
volume of all LANL SWMUs will be mixed wastes requirinc disposal in this facility (rogether 
wtth provision for another, equally-arbitrary 100,000 cubic yards of hazardous waste). 

On the 'strength' of these projections, and without benefit of the closer analysis that would 
occur in the EIS process, LANL has determined that: I) a new disposal facility is needed; 2) 
it should be on-sire; 3) its capacity should be 475,000 cubic yards; 4} it should be sited at TA-
67. up· gradient from water supply wells, near three known SWMUs which LANL says will 
require remediation, bounded by two faults thought to be active, and within SO' of a crumbling 
mesa edge. Wbarever the merits of the design and siting, it seems clear that this project has 
only minimal operational justiflCition and that it should not be pursued further until the site·wide 
EIS can supply some of the needed design dara and analysis to allow intelligent explication and 
evaluation of the premises underlying LANL's premature detailed design. 

e The Conlrol!ed Air !ocjneti10f (CAll 

The CAl ts destgned to burn LANL's accumulated inventory of combustible low-level, 
transuramc. and mixed waste in about 3 years, after which it will need 10 burn wastes from other 
DOE sires in order to maintain irs workforce. DOE has repeatedly refused to do an EIS on thi., 
project. despite the demands of the New Mellico Environment Department (NMED, which mu.,t 
permtt the facility) and despite the plain language of DOE's own regulations generally requiring 

The Study Group bas requested from LANL daQ on seaenuion of Area G WISICS by program, aod die 
Dmoctm's Office bas aat=<J lhat it would be a "good Idea" rn baw ir. but we still can't 8t:l it. Wi-lafurmation 
on wtlicll PIOII2tliS produce which and ltcJw muclt wuuo. lily Cll5tibeuetltlnoed analysis llpPOUS impossible at lhis 
poiuland OIIW a\Oiit the .EIS($). 
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E!Ss for non-research incinerators (10 CFR 1021. Appendix D to Subpart D, subparagraph 
012). 

f. Badjoactiye Liguid Waste Treatment facility 

It is our understanding lhat this project has already been recognized as one requiring an EIS, 
whether folded into the site-wide or standing alone, and we certainly agree that it should not go 
forward until the completion of same. 

3 Comments on Table I and Table 2 of ANOJ 

We offer the following comments on Table I of the ANO!, which gives DOE 
recommendations for projects with mi&Qilli NEPA reviews: 

I. RLWTF -The DOE recommendation is to 'include in the SWEIS. • As stated above, the 
important points are that the SWEIS analyze programmattc alternatives, and that the RLWTF 
receive a level of NEPA analysis corresponding to an EIS. lf it is convenient for DOE to 
provide that analysis in the SWEIS, we see no objection. 

2. CMR - The DOE recommendation is to "go ahead with an EA on existing operations 
upgrades for environmental protection, security, & worker safety, and to put programmatic 
upgrades in the SWEIS. • Our conclusion is that there is not nearly enough public information 
on the proJect to allow agreement with the recommendation. It may be that planned short-term 
upgrades will contribute substantially to increased programmatic capabilities. and that an EA 
may well not be the appropriate level of NEPA analysis even for these. Without more 
information, we would say continuing the EA would be justified only for the most minimal 
upgrades; all others should receive an EIS, either in the SWEIS or otherw1se. 

3. HE Materials Te.n Facility - The DOE recommendation to 'proceed w1th EA' seems 
reasonable to us, given limited knowledge. 

4. Isotope Separator facility - We agree with the recommendation to 'defer until after the 
SWEIS." 

S. LEAL- The recommendation to 'proceed with EA • is now moot due to its completion. We 
note lhat the project should be deferred until after the SWEIS because of its nature as an APT 
Lab and maybe an A TW Lab, both significant programmatic projects. 

6. NMSF- We disagree that DOE should "include expansion plan m the SWEIS and continue 
design and construction deficiencies correction. • In this case, the "correcuon of deficiencies' 
should be stopped because they will tend to make expansion easy, and because the facility should 
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have had an EIS in the first place. This is a programmatically sensitive project on which no 
further action should be taken until the completion of the SWEIS. 

7. Wpns. Comp. Test Facil. Relocation- The recommendation to "proceed with EA" has been 
mooted by its conclusion. 

8. D&o TA-33-86 -We agree with DOE's recommendation to 'include it in the SWEIS. • 

9. New sanitary landfill - We agree with the recommendation to 'include it in the SWEIS. • 

10. Actinide Source Term Waste Test - We lack suffiCient information to reach an informed 
opinion on the recommendation to "proceed with EA. • In particular, more information is 
needed on material quantities and the relation of this project to CMR capabilities & upgrades. 

11. CAl - We agree with the recommendation to "Include tteatment operations in the SWEIS. 
In addition, we believe the SWEIS should analyze the proposed trial burn also. 

12. Area G expansiOn - We agree that tho proposed expansion is an appropriate maner to 
"include in the SWEJS. • 

13. HWTF & MWRSF- We have no opinion on the recommendation to "proceed with the EA.· 

14. HE Wastewater TF - We believe environmental asaessment of this project should proceed 
promptly. 

IS. MWDF- The DOE recommendation to "proceed with ER waste EA and put operational and 
legacy waste in SWEIS • seems ill-advised. According to the discussion above, there is no "ER 
crunch" (as was admitted in the recommendation to defer the 0&0 of TA-33-86) and the 
proposed volumes are very large. An EA is Inadequate for this facility; it should receive an EJS 
either in the SWEIS or afterward. 

16. Nat. Biomed. TF - We agree with the recommendation to 'defer until after the SWE!S." 

Table 2. ~ NEPA rev1ews recommended to proceed: 

17. Laundry • Environmental analysis for this facility might benefit from the programmatic and 
baseline analyses of the SWEIS. although we lack sufficient informauon to reach a clear 
deCISIOn. 

18. Receipt & Storage ofNM for Criticality Exps- The need for this large quantity (3,000 rods. 
etc.) is very weak. If LACEF decisions are to be made in/from the SWE!S, as suggested, that 
analysis should clearly occur before committing to collect large amounts of material for the 
criticality facility. 

35 

12-37-3 

cont. 

§ 
Cl:l 

~ 
V5 



w 
~ 
\0 
Vl 

Los ALAMOS STUDY GROUP 

DocUMENT 12 
PAGE 40 OF77 

19. HWTF skids- Inasmuch as this development is mandated by the FFCA. the environmenral 
tmpacts analysb should get underway promptly. We have no opinion at this rime on whether 
an EA is a sufficient level of analysis. 

20. Waste compactor - This EA should ao fcxward. so the compactor call be installed and 
remove some of the Interim action pressures on the Area G expansion. 

21. Pu-238 RTGs- If 'long-term uses of LANL facilities for such mlssions ... will be tncluded 
In the SWEIS, • tlten short-term use may prejudice tlte outcome of analysis. Also, more public 
Information ia needed on the relation of tltis work to CMR UP8rades and capabilities. 

3b 

12-37-3 

cont. 
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.e&hilill...A 

The gross budget categorie& listed in alternative 2) for Approach 1 were derived as follows 
(gross categories arc in bold type): 

~ FY'l'lBAISMl 

NWRD&T 111 
includes: Core R & D 70 
Test II 
ICF 0 
Tech. Commercialization 24 
Appontoned LORD• 6 

Stockpile Support SS 
includes: Stockpile Support 50 
Apportioned LORD 05 

Weapo1111 Produetlon, NM proe'1 & storage II 

Noa-proUteratlon 280 
includes: Verification/Control Techs. ISO 
Safeguards and Security R&D 30 
Expon Conuols/lnt'l Safeguards 32 
Apponioned LORD 17 
New programs 5 I 

Ener:y Rt!Sellrch !56 
includes: Basic energy sctence5 re&earch 50 
Biological/environmental sciences 40 
Nuclear physics 40 
Magnetic fusion 17 
Apportioned LORD 09 

Coaservatlonlrenewable energy Ill 

EnYironmental restoration 167 
includes: ER 157 
Apportioned LORD 10 

Waste Management Ill 
include&: WM 55 

37 

% of total lab FY94 
~·g budg ofSI 113M 

10 

05 

01 

25 

14 

10 

15 

10 

No comments identified. 
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ES&H core 
Apportioned LORD 

All Otben 
!ncl1>des: Dept. of Defense 
Orher DOE 
Other federal aaencies 
Civilian Radioactive W""te Mgt. 
NllCiear Eneray R&D 
Isotope Production 
Ml&c:ellaneous 
Apportioned LORD 

so 
06 

111 
so 
15 
20 
20 
0 
0 
0 
6 

10 

• .. Here, as tn the other budget definitions. Laboratnry-Dire.cted Research and Development 
(LORD) funds have been roughly apportioned to the voss budJet cateaories In proportion to the 
~oateaory fraction of the total bl>d&ct. 

38 

No comments identified. 
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.E&hihii..B 

The gross budget categories listed in alternative 3) for Approach I were derived as follows 
(gross categories are in bold type): 

~ FY94 BA <SM) 

NWRD&T 3~ 
includes: Core R & 0 193 
Test 48 
ICF 24 
Tech. Commercialization 23 
Apportioned LORD* 19 

Stoc:kplle Support 102 
includes: Stockpile Support 95 
Apponioned LORD ~ 

Weapons Production, NM proc'g & storaae 11 

Non-prolileratlon 100 
includes: Verification/Control Techs. 67 
Safeguards and Security R&D 10 
Export Controls/lnt'l Safeguards 18 
Apponioned LORD OS 

Energy Research n 
includes: Basic energy sciences research 25 
Biological/environmenllll sciences 21 
Nuclear physics 20 
Magnetic fusion 08 
Apportioned LORD 03 

ConserntloDirenewable energy 13 

Environmental restoration 104 
includes: ER 98 
Apportioned LORD 06 

Waste Management 143 
includes: WM 87 
ES&H core 48 

39 

% of tollll lab FY94 
q~'e buda. of$1113 M 

2S 

0!1 

01 

09 

07 

01 

0!1 

13 

No comments identified. 
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Apportioned LORD 

AU Othen 
Includes: Dept of Defense 
Other DOE 
Other federal asencie$ 
Civilian Radioactive Was~ Mgt. 
Nuclear Energy R&D 
Isotope Production 
Miscellaneous 
Apponioned LORD 

40 

08 

2S6 
116 
60 
32 
IS 
06 
08 
05 
14 

No comments identified. 
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EAI1il!it...C 

The gross budget categories listed in alternative 4} for Approach I were derived u follows 
(gross categories are in bold type): 

~ FY?? BA ISMl 

NWRD&T 390 
includes: CoreR & D 240 
Test 60 
JCF 30 
Tech. Commercialization 37 
Apportioned LORD* 23 

StocltpUe Support 167 
includes: Stockpile Support 157 
Apportioned LORD 10 

Weapous Production, NM proc:'1 & stocqe 78 

Non-proUferatlon 89 
includes: Verification!Conttol Techs. 60 
Safeguards and Security R&D 9 
Export Controlsflnt'l Safeguards lS 
Apportioned LORD 05 

Enea·gy Research 22 
includes: Basic energy sciences research S 
Biological/envtronmental sciences 5 
Nuclear physics 10 
Magnetic fusion I 
Apportioned LORD 1 

Consenoatlonlrenewable energy 0 

EnYlronmental restoration 56 
includes: ER 53 
Apportioned LORD 3 

Waste Manqement 200 
includes: WM 140 
ES&H core 48 

41 

% of toral lab FY94 
q~'~bude. of$1! 13M 

35 

15 

fY1 

08 

02 

00 
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No comments identified. 
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Apportioned LDRD 

AU Others 
includes: Dept. of Defense 
Other DOE 
Other federal agencies 
Civilian Radioactive Waste Mgt. 
Nuclear Energy R&D 
Isorope Production 
Miscellaneous 
Apportioned LORD 

No comments identified. 
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June 30, !995 

Mr. Corey A. Cruz 
U.S. Department of Energy 
Albuquerque Operations Office 
P.O. Box 5400 
Albuquerque, NM 87185-5400 
ATIN: LANL SWEIS 

LANL SWEIS Scoping Comments 

The Los Alamos Study Group (LASG) submits the following comments on the proposed 
scope of the Los Alamos National Laboratory (LANL) Site-Wide Environmental Impact 
Statement (SWEIS). The organization is: 

I. DOE and LANL Public Information Issues; p. 2 

D. Relation or the LANL SWEIS to other EISs and NEPA reviews. p. 4 
A. Curreut programmatic EJSs need to precede this SWEIS; p. 4 
B. Consequences of Improper ordering; p. 6 
C. Fragmentation of ml\lor LANL projects and their NEPA analyses; p. 12 

m. Programmatic alternatives and their analysis, p. 17 
A. Limited scope of the NOI; p. 17 
B. El!mfllatlon of "superlab" alternative; p. 18 
C. Necessity for analysis of manufacturing alternative; p. 19 
D. Decontamination and decOIDIIlissionlng analysis; p.21i 
E. Analysis of environmental restoration program alternatives; p. 27 
F. The ''green lab'' alternative; p. 28 
G. Cost analysis for an alternatives; p. 28 

IV. Issues selection conunents; p. 28 
A. Air; p. 28 
B. Socioeconomics; p. 28 
C. Institutional competence in nuclear materials; p. 29 

No comments identified. 
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I. DOE and LANL pubUc lnlonuatloa Issues. 

Despite numerous requests from LASG and other members of the public, DOE and 
LANL continue to refuse to release the quality and quantity of information necessary for the 
public to reach an informed opinion on the issues to be addressed in the SWEIS. Specifically. 
that information which has been supplied is consistently 'soft': it lacks technical detail, fails ro 
address the imponant issues of project or policy, and is without exception pro-project. In short, 
it is propaganda. LASG has .ncm attended a DOE or LANL brietlng In which any current or 
proposed action was presented in any but the most favorable lij~ht. This holds true not just at 
the level of policy and implementation strategy, but even at the most rudimentary level of 
project-specific cost/benefit analysis. Furthermore, whole areas of policy-related information 
are considered off-limits to the public. not because the information is classltied, but because the 
Laboratory and the Department believe it would not serve their institutional interests to release 
it. This is dealing in bad faith with the public. 

On September 2, 1994, LASG and Concerned Citizens for Nuclear Safety sent a joint 
letter to Aasistant Secretary O'Toole, SWEIS Project Director Rossen, and NEPA Specialist 
Webb on this subject, pointing out the necessity under NEPA for document and information 
release suffiCient to make possible a meaningful participation in the EIS process. Specific 
requests for documents and information were made, and categories of information relevant to 
the SWEIS were identified. No good faith effort to accommodare these requests has been made 
by OOE. To ask the public and other interested parties to participate in the SWEIS under the 
present condition of non-cooperation by DOE and LANL Is insulting, manipulative, and contrary 
to law. 

The present information 'brownout' was a severe handicap to LASG and others 
attempting to provide reasoned prescoping commenu, and the difficulty is exacerbated now that 
the Nor ha.s requested detailed analysis of projects and alternatives. 

Because our September 2 letter ha.s fallen on deaf ears, we ti:el it is necessary to reiterate 
some of the points made there. First, we note again that the ANOI commttted the DOE to 
release 'within the limits of classification, • 'as much information as possible. • This 
commitment requires disclosure of documents previously held by DOE to be exempt from 
release on the grounds that they were 'For Official Use Only,' 'Drali. • "Pre-decisional, • and 
so on. This step, the comrmtment to release all relevant unclassified documents, I! fundamental 
to implementing the public involvement portion of the SWEIS. We repeat, however, that we 
have seen no Implementation by DOE of this requirement, nor any good faith effort to do so. 
and we consider this failure to be both unacceptable and illegal. 

It should he clear that no meaningful programmatic analysis is possible without release 
of the most relevant integrative planning and policy documems. We have previously described 
these documents both generically and specifically, yet have received neither documents nor 
responses to our requests. Without accc:ss to these documenL1, the public and other interested 
parties are being asked their opinion about the ~cope of analyses to be done for projects that 

2 

12-38-3 

Comment 12-38-3 

Location of SWEIS Revision(s): None. 

Response: 

DOE believes it has made a considerable effort to provide information to the 
public and actively seek public participation during the preparation of the 
SWEIS. See the response to comment 12-10-3, above. Also, see response to 
Major Issue 2.3, Alternatives (in chapter 2 of this volume), for a discussion of 
how the alternatives were determined by DOE. 

DOE believes the SWEIS adequately assesses the cumulative impacts of the 
four alternatives in volume I, chapter 5. 

~ 
::! 
::! 
§ .... 
t? g 
::! 
(1) 
;::s 
!:;" 

~ 
~ 
(1) 

~ 

~ 
(1) 

"' 



w 
~ 
~ Los ALAMOS STUDY GROUP 

DocuMENT 12 
PAGE 49 OF 77 

implement policy alternatives which are themselves unknown and inaccessible. This is not the 
intent of NEPA. 

A central purpose of the SWEIS is to analyze the connections and relationships between 
projects. 40 CFR §1508.25. which deals with the scope of NEPA analyses, requires the DOE 
10 analyze "connected actions, • "cumulative actions,' and "similar actions, • in addition to 
'unconnected single actions." The projectS outlined in the NOI, together with those in the~ 
pOE/LANL Canjtal Assets Management Process (CAMP 96), the LANL 1993 Strategic Plan, 
the LANL 1994 lnstirutjooal Plan, plus those in other documents, are all connected, cumulative, 
and/or similar, as these terms are defined in the passage cited. Further, the DOE must analyze 
not only the 'direct. • but also the "indirect" and 'cumulative' impacts of these connected, 
cumulative, and similar actions. Tbese legal requirements make it imperative that the 
connections and relationships between projects be made very explicit during the NEPA process. 
1be documents which we have previously described as "Integrative and Planning Documents 
Crucial to LANL Alternatives Analyses' in our September 2 letter have been named prectscly 
because they are, to the best of our knowledge, the only official documents which can illuminate 
these relationships. Failure 10 provide these and other relevant documents will compromise the 
legal basis of the NEPA anal)'lis. 

The array of projeCts now being proposed for LANL by DOE, and by LANL with DOE 
funding, participation, and assistance, may constitute a change of mission for the Laboratory 
away from the research, development, and resting rnlssJon that has defined the core of the 
laboratory for the past fony years and toward an integrated nuclear weapons design, testing, 
maintenance. and remanufacturing mission. 1 As noted at40 CFR §1508.23, an agency propo~l 
'may exist in fact as well as by agency declaration that one exists. • Failure to adequau:ly 
describe the DOE'' !I§~ proposal to the public, State, and tribes, through failure to release 
relevant agency planning documentS, will not meet the public participation requirements of 40 
CFR §lS06.6(t), which requite the release ("without charge to the extent practicable") of "any 
underlying documeniS • relative to EISs. 

These "underlying documents" are all the more criucal, given the failure to date of the 
DOE's RPEIS process to clarify the future of the nuclear weapons complex and the role of the 
national laboratories, including LANL, in that complex. No authentic oursjde partjcjpatjon. let 
alone adeQUIIC NEPA analysis, can occur whbout the full disclosure of releyam documents prior 
to QOE decjsjom based op those documenrs. NEPA anal)'lis, 10 be legally defensible, must be 
a pre-decisional process and is therefore, by its very nature, based on access 10 pre-decisiOnal 

documents. After all, the primary purpose of an EIS is 10 serve as a device to help federal 
agencies, DOE in this case, make "better decisions. • and its procedures • must insure that 

' The: evidence fur rhls oan be round Ia virtually every relevant pwmiua document, especially lbe 1996 CapicaJ 
Mo;el> ManaacmC'IIt PmcC$11 (CAMP 96) and Us Site Development Plan. wbicb In! DOE <lucumeniS prepared by 
LAN L Wldl tlose oo:e iovolvemeot. Laboratory mauagers are fairly explicit about this change of mission, both 
orally aod io '"Jitina (e.J. John lmmele. writinc in Lm Aftmc!S Science 93 pp. 45-49, and LANL lllllllaSeme•u as 
a wlM>Ie. in choir !9?3 Stra~eajc Plan). 
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Comment 12-39-5 

Location of SWEIS Revision(s): None 

Response: 

12-38-3 See the response to comment 12-11-5, above. 

cont. Comment 12-40-3 

12-39-5 

12-40-3 

Location of SWEIS Revision(s): None. 

Response: 

See the response to comment 12-10-3, above. 
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environmental information is available to public officials and citizens before decisions are made 
and before actjoos are lllken" (40 CPR §§1502.1 and 1500.1, emphasis added). 

In conclusion, DOE and LANL have so far wholly failed 10 make a good taith effon to 
release the quality and quantity of information necessary for meaningful public involvement in 
the LANL SWEIS. We urge you to take prompt action to comply with this fundamental 
requ1rement of NEPA. LASG submits these comments and panlcipates in this process to thiS 
point only upon the explicit condition that it waives no legal rights or claims as 10 the infirmity 
of the SWEIS process if the required information is not forthcoming. 

~ a specific and pllticularly important example. we mention again the complete failure 
of DOE and LANL 10 provide infonnation on waste stream generation by program. It should 
be obvious that this information is crucial to any programmatic evaluation or decisionmaking, 
both for the government and for the public. We reiterate our request for this fundamental data. 

n. Relation of tbe LANL SWEIS to other EISs and NEPA reviews 

A Current prorrammaric E!Ss need 10 precet!e thjs SWE!S 

Logically, the proper order of NEPA rev1ews should be: 
1. Programmatic: then 
2. S itewide; then 
3. Project-specific. 

We believe this ordering 10 be obvious and unremarkable. Programs of national impact should 
he determined and evaluated. with their alternatives, on a national, non site-specific basis. After 
selection of those program elements which will best achieve the national goals, then evaluation 
can be made of the various site-specific Impacts which the program elements imply. Finally, 
project-specifiC analyses can then commence to determine the best hardware alternatives. 

In the case of a large multi-function facility like LANL, it is not surprising that a number 
of programmatic E!Ss may have significant potential to impact the site. Certainly, the ERIWM 
PElS, the SS&M PElS, the Tritium Supply PElS. and the Nuclear Macerials and Storage PElS 
all have the potential to significantly affect the future configuration of LANL and to significantly 
affect the narure and degree of environmental and SOCioeconomic impacts of the laboratory on 
Jts surroundings. 

!. Reconfi&uration PrQgrammadc EIS IRPEIS) In a 3/22/93 memo 10 field office 
managers, then-Acting Assistant Secretary for Defense Programs Everet H. Beckner stated that 
sites that might be affected by the RPElS should not start SWE!Ss now. but should wait because, 
prior to the ROD, "we cannot reasonably predict the future specific mill of missions/activities 
and siteS that would enable the preparation of SWE!Ss that would be of lasting utility. • That 
situation has not changed; in fact, it has gotten worse - there is now more uncertainty than ever. 
The RPEIS has been separated into a Tritium Supply and Recycling PElS and a Stockpile 
Stewardship and Management (SS&M) PElS. The NO! concludes that liS to the SS&M PElS, 

4 

Comment 12-41-3 

Location of SWEIS Revision(s): None 

Response: 

The commentor is correct in that there is a hierarchy of NEPA documents. 
12-40-3 The CEQ regulations intended that the programmatic EIS would address 
cont. broad issues or policies, and the subsequent EIS or EA on an action, included 

within the entire program or policy, would concentrate on the issues specific 
to the subsequent action. This hierarchy is called tiering (40 CFR 1502.20). 

A SWEIS is a specific DOE programmatic NEPA document, to assess the 
impacts of all or selected functions at a DOE site (10 CFR 1021.330). It is not 
clear that the SWEIS is located in a hierarchy between the programmatic and 
project-specific EIS. Rather, the usefulness of a site-wide is in its relationship 
to the site project-specific NEPA documents that follow; these documents can 
tier from the site-wide and do not have to re-visit the same issues. See also 
Major Issue 2.2, NEPA Process, in chapter 2 of this volume. 

12-41 "3 Comment 12-42-5 

12-42-5 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-13-5, above. See also Major Issue 2.2, NEPA 
Process, in chapter 2 of this volume. g 
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'LANL's role in !he alternatives for this PElS cannot now be predicted, • and as to the Tritium 
PElS, !hat 'LANL is not an alternative site. • Both statements appear to be incorrect or 
misleading (see below), but the most important point is that the effect on the LANL SWEIS of 
the lack of a completed RPEIS means that DOE has again put cart before horse, logically. Tite 
more obvious consequences of that error are ineffiCiency, improper scope, and perhaps bad 
deciSionrnaldng. ~of the RPEIS issues will 11m to be addressed in the LANL SWEJS, and 
the outcome of the tritium ponion of the RP.EIS could have LANL programmatic impacrs which 
would have significant ~vuonmental implications. 

LANL has proposed an ambitiotiS Accelerator Production of Tritium (APT) program 
which, if approved, could result in a large accelerator research and development program. 
Depending on the outcome of this program and later decisions, DOE could embark upon a 
substantial accelerator construction project with associated tritium production and handling 
facilities, some or all of which could be built at LANL. All of the projects implied by this 
program will greatly exceed the current $100 million criterion of DOE for designation as a 
·m~or system acquisition, • [DOE Order 5700.39] with the consequence that an EIS is normally 
required. Also, LANL has proposed, with DOE cooperation, a project known as the 
"Consolidated Tritaum Complelt" (CTC). The CTC would, according w the two conceptual,12-42-5 
design reporrs produced to date, represent a full-service backup tritium handling and bottle fill 
capability for the complex. I! follows that the possibility of LANL becoming lite central cont. 
weapons tritium maintenance center for rhe complex is a real possibility and certainly a 
'reasonable alternative" within the meaning of NEPA. Further, the cost and scale of the APT 
and CTC programs are such that they have the potential for 'significant impact on the human 
environment. • It follows that Ibis alternative and these projects demand the level of NEPA 
analysis equal to an EIS. Tl is appropriate to do this in the SWEIS prior to proceeding funher 
on any component parrs. or in a subsequent EJS, again without before any commitment to the 
development. In either case, the central point remains that the proposed projects, taken together, 
represent a potential for significant programmatic impact on LANL and require a determination 
of the impacts of such a course together with analysis of alternatives to the action. 

Even more than the Tritium Supply and Recycling PElS, the outcome of the SS&M PElS 
seems absolutely central to LANL's mission, future, and scale of operacions. DOE has already 
declared, contrary to logic and common sense, that it will not address SS&M program questions 
an the DARHT EIS. even though the need for and utility of DARHT cannot be determined 
wnhout reference to the purpose, scale, and details of the SS&M program. It is even less 
possible to define the purpose, nature, and scale of future LANL operations without reference 
to the SS&M program. The obvious course is to delay the SWEIS until the ROD on the SS&M 
PElS. If DOE. however, insists on pushing ahead without benefit of that determination. then 
the LANL SWEJS will have to consider a much broader range of alternatives than would be the 
case if at could rely on an ROD in the SS&M PElS. LASG will attempt as best it can, given 
the limned information. to define this range of alternatives in secuon 0.1. below. 
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2 Environmental Restoration and Waste Manvemem Programmatic EIS tER/WM PE!Sl 
This PElS resulted from a settlement of the Natural Resources Defense Council suit to force 
DOE to prepare a PElS on the pi'QPOsed reconfiguration of the nuclear weapons complex. It 1s 
illlflOI'Wlt to recogoize that the outcome of this PElS could be highly significant for the future 
of LANL. In many respectS, LANL possesses waste management and disposal facilities with 
capabilities unmatched anywhere else in the complex. These waste capabilities pose rwo obvious 
potential programmatic consequences: I) waste-producing activities could tend to be located at. 
or re-located 10, LANL; and 2) there could be a tendency for waste genenued at other DOE sites 
to be shipped to LANL for treaunent and/or disposal. Nor can these determinations be separated 
from Defense Program (DP) scenarios: as AL Manager Bruce Twining noted in an 8/3/93 
memo. 'Since DP activities are closely related 10 those of EM ... , planning for NEPA 
documentation of DP projects cannot be entirely separated from those of other sponsors. • 
Again, the most sensible course would be to delay the LANL SWEIS until the ROD on the 
ER1WM PElS. In !he event that chis course is not followed, the consequence will be, as above, 
that DOE will be obliged in !he LANL SWEIS to consider a far broader and more complex 
range of alternatives. 

It is clear tbat DOE in the past has been guilty of mismanagement and poor planning m 
attempting to meet itS NEPA obligations. In fact. it has seemed at times as if the more visible 
examples of logical and legal failure in chis area, and the numerous changes of course and 
consequent uncertainty, have resulted from Depanment assumptions that it was exempt from 
NEPA. That was the case with the RPEIS and ER/WM PElS; it was the case with the DARHT 
EIS and col18lel'lllly, with tile SS&M PElS. It is true that the nuclear world is changing rapidly, 
but even the apparent good faith NEPA compliance efforu of more recent times ha~e not always 
been able to •~old the harvest of confusion. illogic, and ineffiCiency which the Department's past 
NEPA policie5 have sown. As already stated, LASG is. for the time being, participating in tile 
LANL SWEIS in good faith, but we have grave reservations whether the process, hobbled and 
perhaps irrevocably Impaired by DOE's previous actions, can ever meet the legal standards of 
NEPA and its implementing regulations. We look forward to the Department's best efforts at 
lh IS en tical juncture for LANL. 

In general, therefore. we believe that it would be better to complete these PEISs before 
the LANL SWEIS. In some cases. however, there may be an argument for completmg the 
SWEIS first. so that an environmental 'baseline' may be obtained. This baseline can then 
inform the programmatic analysis by allowing an initial evaluation of !he likelihood of specific 
program elements to be accommodated wilhin the environmental effects envelope of d1e site. 
This would tend to lessen the chances of selection of program elements which could not likely 
be accommodated at .IIIX site. However, the benefits of this 'reverse rranscription' will 
generally be small, and the COStS substantial. as we now discuss. 

B Cooseguences of illlQ!'Oller orderin& 

NEPA is designed to further better decisionmalcing. Fatlure to abide by the obvious 
ordermg requirement for NEPA reviews will result in a process so tlawed that it is legally 
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12-42-5 

cont. 

12-43-3 

12-44-5 

12-45-3 

Comment 12-43-3 

Location of SWEIS Revision(s): None 

Response: 

As the commentor acknowledges, DOE has made considerable progress in its 
NEPA compliance and its responsiveness to the public. DOE believes that it 
is meeting the legal standards ofNEPA and its implementing regulations. 

Comment 12-44-5 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-41-3, above. Also, see Major Issue 2.3, 
Alternatives, in chapter 2 of this volume. 

Comment 12-45-3 

Location of SWEIS Revision(s): None 

Response: 

The comment referred to the preparations of the SSM PElS (DOE 1996b), 
which was considering alternatives that could make mission assignments to 
LANL, and the DAHRT EIS (DOE 1995a). The commentor stated that the 
order of preparation of these documents did not make sense. Since June 30, 
1995, when this scoping comment was submitted, DOE stopped construction 
of DARHT until completion of an EIS and issuance of a ROD. The DARHT 
EIS and ROD were completed in the fall of 1995. 
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indefensible and useless as a decisionmaking tool. The most pertinent example is that of the 
DARHT project. Nine months ago, DOE declared that DARHT, a pivotal facility of the 
proposed science-based stockpile sleWacdship program (SBSS), would be constrUCted before the 
EIS was completed, that the EIS would be completed before the LANL SWEIS. and that the 
LANL SWEIS would go forward before the SS&M PElS. As we and others pointed out, this 
is the only possible ordering (out of 24 possibililies) of these four elements that preserves 112 
logical order among any of them! The Department should not have been surprised that a federal 
coun deemed me plan illegal and Issued an injunction against its implementation. 

It may (or may not) be me case that the Department's failure to observe the obvious 
orderin& of NEPA analyses in the case of the LANL SWEIS will go uncontested. Perhaps the 
outcome will depend on DOE's good Iilith efforts to compensate for the lack of ideal ordering 
by expanding the scope of the SWEIS analysis. In fact. we believe that this broadened scope 
is only pan of the cost to be paid; the other half of the bill is a moratorium on construction of 
major projects that have the potential to prejudice the higher-level programmatic analyses which 
have been bypassed. We now consider these two matters in some detail as applied to the LANL 
SWEIS. 

1 . broaciened sco.pe 

As a matter common to all the programmatic alternatives analyses. LASG specifically 
notes the large number of projects planned for LANL which are disclosed in the FY96 CAMP 
document. Because this is a formal joint DOEILANL plllMing document and process, we 
believe that, at a minimum, the SWEIS must consider all those listed projects with starnng dates 
prior to 2007. This cutoff date corresponds. roughly, to a ten-year planning window after the 
ROD on the SWEIS. 

There appears to be a signiticant lack of understanding on the part of DOE officials as 
to the necessity for including in the SWEIS many of the projects detailed in the CAMP 
document. SpecifiC8ily. Project Director Rossen told LASG and other groups on September 14. 
1994. that DOE 'will not analyze a hundred projects' and then-Area Manager Earl Bean stated 

Comment 12-46-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-23-3, above. As stated in volume I, 
chapter 1, section 1.6.3, DOE utilized many different sources to identify 

12-45-3 projects for inclusion in the SWEIS, including the CAMP reports. 
cont. 

that only those projects that were 'politically realistic' would be analyzed, not the entire 'wi~h 112-46-3 
list' of the CAMP. This is not the NEPA standard. 

Because DOE has lililed to complete related programmatic EISs as described above. it 
is bound to analyze a much broader range of alternatives than would be the case if programmatic 
RODs exi•ted. That is. without the benefit of these programmauc RODs, a wider range of 
alternalive programs much be considered 'reasonable alternatives. • And, under NEPA, DOE 
IS required to produce an analysis which fairly encompasses all such reasonable alternatives. 
In addition, recent political changes now make a much broader range of possibilities "politically 
realistic' and therefore • reasonable.' As noted, the CAMP is a JOint formal DOE/LANL 
planning document; as such, all the projects proposed there within the analytical time frame of 
the SWEIS are primafaci~ reasonable and reasonably foreseeable. Even more compelling is the 
fact that many of these projects represent implementation of strategic planning goals specifically 
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described in the LANL Strategic Plan. It is not legally possible for DOE to now disavow the 
resulls of strategic planning by its conuactor when that planning has been with the guidance of. 
and the financial suppon of, DOE. 

We emphasize, however, that the SWEIS is not to become a mere vehicle for the 
inclusion of a laundry list of projects. By •consideration• of the CAMP projects. we do not 
mean that the SWEIS must become a project-specific NEPA analysis document for each project. 
In fact, such an approach is as undesirable as It is impermissible. The SWEIS is to analyze 
prorrammatip alternatives: the CAMP projeCts must be recognized and considered as informing 
those analyses, but, we repeat, project analysis is not the required programmatic analysis. 

2. moratorium on major project consJruCtjon to avojd prejudice 

There has been considerable discussion of the possibility of interim actions during the 
LANL SWEIS process. We have the following comments with respect to the kinds of actions 
whicb might qualify as legitimate interim actions under NEPA and the criteria by wbich tbey 
should be judged. The starting point for analysis is 40 CFR 1506.l(c) (adopted by DOE at 10 
CFR 1021.103), which provides: 

'While work on a required program environmental impact statement is in 
progress and the action is not covered by an existing program statement, agencies 
shall not undertake in the interim any major Federal action which may 
signifiCantly affect the quality of the human environment unless such action: 

1) Is justified independently of the program; 
2) I! itself accompanied by an adequate environmental impact statement; and 

Comment 12-47-3 

Location of SWEIS Revision(s): None 

Response: 

12-46-3 See the response to comment 12-35-3, above. An Advisory Council, 
cont. consisting of DOE senior managers, considered and approved interim actions 

to the SWEIS and provided guidance on its preparation. The Advisory 
Council analyzed all proposed interim actions to determine if they would 
prejudice decisions related to the SWEIS. As a result of this analysis, DOE 
believes that "a virtually complete moratorium on major projects" was not 
necessary. 

3) Will not prejudice the ultimate decision on the program. Interim action 
prejudices the ultimate decision on the program when it tends to determine 
subsequent development or limit alternatives. • I 12-47-3 

DOE defines a site-wide EIS as programmatic in nature (10 CFR 1021.104), so any major acuon 
during the SWEIS must satisfy the stated requlretnents. Further, consideration must be given not 
merely to the individual project impacts, but also to their 'cumulative impacts, • defined by 40 
CFR 1508.7 as: 

' ... the impact on the environment which results from the incremental impact of 
the action when added to other past. present, and reasonably foreseeable future 
action.1 ... • 

Therefore, proposed Interim actions may not go forward during the SWEIS unless they singly 
and cumulatively neither 'tend to determine subsequent development' nor 'limit alternatives. • 
We believe that most of the planned LANL construction projects will, by these criteria. fail to 
qualify as legitimate interim actions. Titus, in the broadest view, we think a virtually complete 
moratorium on ml\lor projects Is necessary at LANL during the SWEIS. This is necessarY 
because there are many indications that a defacto consolidation of the nuclear weapons complex 
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is occurring, condensing much of it into LANL. This consolidation involves major new 
construction projects that, singly and together, have the potential for severe and permanem 
environmental impact. Thus, the SWEIS must be complered before significant new actions are 
ralcen. or it will be meaningless. A moratorium on major new construction will have no 
deleterious effects on GllilliD& LANL operations, and it will allow the time and space for the 
necessary programmatic analyses without the thtcat of severe prejudice. 

When DOE ftnt embarked on a reconfiguration of the nuclear weapons complex. it 
recognized no NEPA analysis obligation on its actions. As a result of litigation initiated by the 
Natural Resources Defense Council, however, DOE was forced to admit that its proposed 
reconstruction was an action witlt potential significant environmental consequences. The 
Department therefore initiated preparation of a Reconfiguration Environmental Impact Statement 
(RPEIS). After two rounds of nationwide scoping hearings, however, DOE decided to •de· 
scope• the RPEIS process. 

The recent nOtice of the intent to split the RPEIS into tritium and stockpile srewardship 
PEISs doe$ nothina to dispel the worry, generated borh from specific DOE starements and by 
reasonable inference from planned actions, that the "modify and upgrade in place" RPEIS 

Comment 12-48-5 

Location of SWEIS Revision(s): None 
12-47-3 Response: 
cont. 

See the response to comment 12-13-5, above. 

Comment 12-49-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-35-3, above. 

alternative has been effecdvely selected and is currently being implemented. Some options not 112-48-5 
previously considered or analyzed within that process are also being actively implemented. 
These include integration of large-scale processing and storage functions into the DOE 
laboratories, and consolidation at LANL of stockpile-scale manufacruring/remanufacturing 
capabilities. With the closure of Rocky Flats and other manufacturing sires due to gross 
environmental contamination, LANL is being configured to be an almost self-sufficient nuclear 
weapons manufacturina center, whh its nuclear materials storage, processing, and fabrication 
facilities, along with its radioactive waste processing and disposal capacities, are being 
sianificantly upgraded to this end. 

These increased inventories of, and operations with. hazardous and nuclear materials. and 
the concomitant increased routine generation of hazardous and radioactive wastes--not to mention 
the inevitable unplanned releases--have environmen1al consequences for the region and the state. 

The list of funded, planned, and proposed ~w projects at LANL is quite long. Many 
projects-·especlally the controversial ones--are proceeding in virtual secrecy. We will address 
only the luaest and most pivotal proJects. 

Major nuclear materials projects: 

.. The Nuclear Materjals Storage Facility INMSF>. Its capacity has been a subject 
of controversy. LANL and DOE now stare its design capacity as 6.6 metric tons, but 
the ANOI suggested a possible upgrade to 25 metric tons. We note that, at the 
September 21. 1994 LANL SWEIS prescopina meeting in Espanola. LANL NMSF 
project officer Carolyn Zerkle stared that the cost to increase the NMSF heat 
dissipation capability from 20 llW to 75 i<W (and thereby increase NM storage 
capacity to 25 metric tons, rhe number appearing in the ANOil would be about $3-S 
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million. or about 10% of the cost of the facility renovation. Such a quick and cheap 
route to drastically increased NM storage capacity would be highly prejudicial to 
programmatic storage decisions, since 25 metric tons Is a major fraction, perhaps 
more than half, of the plutonium which is not now in active or reserve nuclear 
weapons. Tbus, the NMSF Is not a candidate for Interim actlon. 

.. Consolidation of l.ANL 's • or the complex's • trjtium gperatjons. Another 
controversial project, the Consolidated Tntium Complex (C'J'C), has been the subject 
of contradictory claims by LANL and DOE. This facility, described in Attachment 
B to the draft DOE/EPA NESHAPS FFCA as "a new building that will consolidate 
a large portion of the DOE complex tritium operations," would represent a full
service backup tritium bottle fill and handling capability for the complex, presently 
dependent on Savannah River. A tritium inventory of7SO grams (7,500,000 curies) 
is expected. Leakage of even a tiny amount of this could have major consequences: 
the EPA's drinking water standard for tritium is only 20 Jlllll!lCUTies per liter, and 
fugitive emissions from a lab handling only a small fraction of this amount of tritium 
have caused rainfall to exceed the EPA standard by several multiples. The CTC's 
programmatic implications should also be considered in conjunction with LANL's 
APT program plans. Tbe CTC Is not a candidate for luterim action. 

Major operations upgrades: 

.. The Cbemjsu:y and Metallurgy ReSearch CCMRl Buildjmr; Upgrade, a $200 million 112-49-3 
project that would add major new facilities to LANL's largest (550,000 sq. ft.) 
building. According to the 1994-9 LANL fnstjrutional Plan. LANL is substituting cont. 
this projCCt for the ill-fated Special Nuclear Materials Research and Development 
Replacement Laboratory (SNML), which foundered on the deep and wide-spread 
public opposition that was encountered during EIS scoping bearings. While DOE 
conceded an EIS was necessary for the SNML. it did not, prior to the LANL SWEIS 
process. concede the same for thi! project. As discussed below, we think all aspects 
of the CMR Upgrades project are potentially prejudicial and also require the EIS 
level of analysis. Hence, tbe CMR Upgrades project Is not a candidate for 
Interim action. 

• Tile Qua!-Axjs Radjograpbjc Hydrotest fadUsy CDARHTl, a$124 million state-of
the-art outdoor explosives facility designed for enhanced x-ray analysis of explosions 
of mock: nuclear weapons primaries. In similar experiments. LANL has dispersed 
tnto the environment more than 100,000 kilograms of uranium, together with 
hundreds of kilograms of beryllium and mercury. DOE attempted to categorically 
exclude DARHT from NEPA review and only recently bas agreed that the project 
requires an EIS. We believe that DARHT is so fundamental to the SS&M program 
that its continued construction is prejudicial to both the SS&M PElS and the LANL 
SWEIS. Thus, DA..RHT Is not a proper Clllldidate for Interim action. 
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Major waste management and disposal projects: 

• ExpansiOn of !he Area G rac!joactive waste dj!ij!OSil area· LANL and DOE are 
committed to on-site disposal of radioactive wastes. and originally proposed to nearly 
double the size of this dump. Recent proposals have reduced !he planned expansion 
to about 29 acres instead of 70, and very recently, to 5. Area G is one of !he largest 
radioactive waste landfills in the nation, with approximately 7 million cubic feet of 
waste in shallow burial. Spotty disposal records were kept from 1957 to 1971. but 
since then low-level, mixed, transuranic, and spent fuel wastes have all been dumped 
there. The Area G expamlon Is oot a candidate for Interim action. 

.. The Mjxed Waste Disposal faejljty <MWDfl. A proposed burial ground for 
mixed wastes, with a 475,000 cubic yard capacity--twice that of WIPP. Unlike 
WIPP, no ETS is planned. This dump would probably become a magnet for wastes 
and waste-producing projects from other DOE facilities. No other disposal option 
exisiS at present for many of these wastes and !hey are sitting in storage at sites 
around the DOE complex. 

The most striking thing about this project is !he complete lack of any operational 
experience or other plausible justification for the projected waste volumes used to design !he 
facility. These waste projections consist of nothing more than the multiplication of lhree 112-49-3 
arbirrary fractions (0.85, 0.10. and 0.25) to arrive at !he tenuous conclusion that about 2% of 
the current estimated volume of all LANL SWMUs will be mixed wastes requiring disposal in cont. 
this facility (together with provision for anolher, equally-arbitrary 100.000 cubic yards of 
1\azardous waste). 

On the "strength" of these projections, and without benefit of the closer analysis that 
would occur m the EIS process, LANL has determined that: I) a new disposal facility is needed; 
2) it should be on-site; 3) iiS capacity should be 475,000 cubic yards; 4) it should be sited at 
TA-67, up-cradlcm from water supply wells. ncar three known SWMUs wh1ch LANL says will 
requ1re remediation, bounded by two faults thought to be active. and Within 50 feet of a 
crumbling mesa edge. Whatever the merits of the design and sitin&, it seems clear that this 
project has only minimal operational justification and !hat it should not be pursued further until 
tbe site-wide EIS can supply some of the needed design data and analysis to allow intelligent 
explicat1on and evaluation of the premises underlying LANL 's premature detailed design. The 
MWDF Is not a candidate for Interim actiGn • 

.. The Controlled Air Incinerator fCAO. Designed to burn LANL's accumulated 
inventory of combustible low-level, transuranic. and mixed waste in about 3 years, 
after wh1ch it will need to burn wastes from other DOE sites in order to maintain Its 
workforce. DOE has refused to do an EIS on this proJect. contrary to the specific 
guidance of iiS own NEPA regulations. The CAl Is not a candidate for Interim 
action. 
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.. The Radjoastlye Liquid Was!e Treatment Facility IRLWif), Sl7S million. 
LANL's current treatment plant at TA-SO cannot meet NPDES permit standards and 
according to LANL presents high worker exposure risk. Al!hough this project has 
been designa!ed as one that requires an EJS. we believe any decision on the proJect 
must also await an ROD on the SWEIS. Hence, the RLWTF Is not a candidate 
for Interim action. 

It is clear !hat the net effect of even a few - or in some cases, even one - of the above 
LANL projects going forward will be to irrevocably prejudice and render valueless any site-wide 
EIS. The lAs Alamos Study Group, togelher with more than 30 Pueblos, unions, and 
environmental and social justice organizations, have called for, and are continuing to press DOE 
for, such a moratorium. Without a moratorllllll on significant new constructlon, a SWEIS will 
be a futile exercise. We repeat our belief that an effective moratorium ou all of these projects 
is necessary during the pendency of the SWEIS. 

C. Fragmeutatloa of m~or LANL projects and tbelr NEPA lllllllyses 

The Nuclear Maretiab Storage faci!jl)' <NMSF> R;noyation 

The NMSF was constructed at LANL by DOE as a FY84 Line Item Project at a Total Project 
Cost of $21.8 million. An Environmental Assessment was prepared in 1985 and revised in 
1986. leading 10 a Finding of No Signlf~e&nt Impact (FONSl) which is undated but can be 
presumed 10 be August 28, 1986. LANL took Beneficial Occupancy of the facility in February 
1987, after which it was discovered that gross design and construction errors had rendered the 
facility unsafe and unusable. DOE now proposes to •renovate• the NMSF at a cost of $31.0 
millloiT. The subject of the action (large-scale nuclear materials storage), the gross departures 
from good destgn practice (and even from common sense) in the original design, the inadequacy 
of the previous EA, and the admission that the project would need an EIS if built anywhere else 
at LANL. all mandate that thlS project receive an EIS before going forward. Further, the 
likelihood of prejudice ro future NM storage facility decisions is great; on this basis alone. the 
NMSF Reoovation project will fail to qualify as an tmerim action. 

DOE is presently engaged in an EIS process for large-scale storage of nuclear materials 
at Pantex. That ElS was forced upon DOE when it became clear that the state of Texas and 
other tnterested parues would not accept DOE's initial determination that only an EA was 
required for the proposed action. That EIS now encompasses (in scoping) possible s10rage of 
plutonium and other weapons components (e.g., radioisotopic generators) at LANL, and it ts 
htghly questionable whether the present NMSF reoovation project can go forward without being 
wrapped into the Pantex storage ElS. For the purposes of this discussion, it will be a.~umed 
!hat the characteristics of the LANL project (the critical parameters of which are unknown to 
the public) are such that it may legally proceed independently of the Pantex storage EIS. 
Nevertheless, the Pantex precedent is persuasive that large.scale storage of nuclear materials 
legally and practically requires an EIS. 
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Comment 12-50-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-17-3, above, for a discussion of the NMSF 
renovation. 

See the response to comment 11-18-3, above, for a discussion of the CMR 
Building Upgrades. 
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This is explicitly recognized in the case of the NMSF renovation project. The Activity 
Data Sheets (ADSs) for this projCi:t appearine in the FY96 CAMP show that on Page A-3, there 
is a cunory evaluation of alternatives to the NMSF renovation. For each alternative option, 
the llrst aod prlndpal reason dted • justlflcatloa Cor dlscanllag It Is tbat ao "EES would 
be required." This is a conclusive admission. Any attempt now by DOE to argue that a lesser 
Slandard of environmental analysis is acceptable will be uniformly and fairly seen as deceitful 
and in bad faith, Finally, it is (or should be) obvious that whether or not an EJS is required 
turns on the potential for sienifiCllnt environmental impact, aot on whether the action can be 
characterized as 'renovation' of an existing sttucrure. These documents answer the substantive 
question in the affirmative, and the fact that the proposed action may utilize an existine structure 
is ineffective to avoid the requirement of an EIS. 

Even if DOE were not required by law to do an EIS on the NMSF renovation project (as 
in fact ir is), an EIS is sorely needed in this case to remedy two of the most outstanding features 
of the NMSF as constructed: 1) the manifest inadequacy of the original EA: and 2) the 
desrruction of public confidence in DOE and LANL resulting from the horrendous series of 
errors, oversights, and malpractice in the design and construction of the NMSF. 

At present, DOE's expressed intention is to 'supplement" the existing EA on the NMSF. 
Thts is both legally insufficient and shortsighted. The 1986 EA does not even disclose !he most 
environmentally significant characteristic of !he facility, namely, the quantities of nuclear 
materials to be stored. On that basis alone, it was, and is, fatally deficiem under NEPA. 
Further, the environmental impacts 'analysis" which should be the heart of an EA is a mere 
presentation of !he results of a so-called 'worst case' analysis which does nor even appear in the 
document. Accident possibilities are discounted by arbittarily labeling tbern as "extremely 
improbable' or 'remote' with no engineering or human factors analysis to support the 
assumptions. Obvious hazards are discounted by hollow promises of reliance on 'safe operating 
procedures. • 'safety training of personnel, • and 'restricted access, • with no consideration of the 
fundamental question of likely impacts from the faflure of these measures. An environmental 
or safety hazards analysis is nor accomplished by assuming the adequacy of one's preventive 
measures-it is in fact avoided by such an assumption-and that is what this EA did. It is a 
sham. it will not stand scrutiny, and DOE owes an obligation to the public 10 correct it by doing 
an EIS on the renovation. 

CMR Upgrac!es Project. 

DOE is proposing a $200 million upgrade to !he Chemistty and Metallurgy Research 
(CMR) Building at LANL. This project has been designated a Major System Acquisition (MSA) 
and. as such, should ordinarily require an EIS. The upgrade proposal is in lieu of the 
previously-proposed Special Nuclear Materials Research and Development Replacement 
Labontory (SNML), a project for which DOE conceded the necessity of an EIS. Both the 
current and previous proposals would significandy enhance LANL 's nuclear materials processing 
capabilities. At present, DOE has proposed, according to the NOI, to: 
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"Proceed immediately with the NEP A review for project actions for maintenance 
of the existing infrastructure, for improved safety of operations to workers and 
the public. for enhanced environmental management systems. and for improved 
security. Other upgrades should be suspended and addressed in the SWEIS. • 

The NEPA c:ompliance history of the CMR upgrades project is a history of confusion, 
tragmentation, mismanagement, and poor planning. The original upgrades were to have been 
analyzed in an EA. DOE, however. as it has on numerous other occasions, decided to go ahead 
with the work without c:ompleting the EA. Then, with the SNML fi8SCO, much larger and more 
comprehensive upgrades were planned that would acc:omplish much of what the SNML failed 
to provide. By FYt99S, DOE Headquarters had determined that the project was indeed an 
integrated, large-scale MSA (see below) which deserved a separate budget line item, in the 
amount of some$ 204 million. locally, however, DOE was playing a Phase 1/Phase 2/Phase 
3 shell game with the project, redefining it almost monthly. Meanwhile, the "Phase 1" 
construction was proceeding apace, and that work has now been all but c:ompleted. while the EA 
that was supposed to cover the work was abandoned. Now. it appears that ll!l.Jmll knows what 
particular work is included in any particular "phase, • that large portions of the work are going 
froward based upon numerous categorical exclusions, and that the BA is still not complete.,12-50-3 
Finally. it is not at all clear what work would be analyzed in the SWEIS. as the apparent intent 
of DOE is to do as much as possible as soon as possible, without NBPA review. cont. 

This is an intolerable and grossly illegal strategy for DOE to pursue. The CMR upgrades 
project is an integrated project, DOE has admitted the same, and the Department is making itself 
an easy target for yet another NEPA lawsuit. We elaborate. again, on the necessity for an EIS 
on the ~ CMR upgrades project. without fragmentation. 

I, Introduction. 

DOE has provided a description of the background and context for the proposed 
upgrades: 

Los Alamos National LabQratory (LANL) has four major nuclear materials 
facility c:omplexes. Sigma c:omplex (depleted uranium work), CMR (enriched 
uranium and Cat[cgoryl l &. !I Pu work.'; TSTA [the Tritium Systems Test 
Asacmbly. located in TA-21), and PF-4 at TA-55. The first rwo complexes are 
neanng the age of 40 years. Neither has had a major renovation in that time, ttor 
do they meet current ES&H [Environment, Safety. and Health) requirements. 
Since CMR has Cat I & II materials, it is at the top of the priority list to be 

DOE cotegorius plutoniwn operatioas for purposes of risk assessment by lbc quantity of plutonium 
IIIVOIVed in die process: 

Careaory I - Activities ulilwns 2000 1 of Pu or more; 
Catesory U - • " 400 s to 2000 s of Pu; 
C111egol)' m • • 1,.;, tholn 4()0 g of Pu. 

11te de!lCriptton of work •• die CMR as "Cat I &. n· he!i"" claims that dtis facility •• strictly for a~wytical work. 
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addressed by new construction. [DOEILANL Capital Assets Management Plan. 
Apri11991, p. 45) 

A previous CMR upgrade, known as "Phase I, • was part of a weapons complex 
'revitalization' project, and wu originally estimated to cost $49.5 million. According to DOE: 

The CMR Building is the largest structure at LANL (550,000 square feet). 
Construction of the CMR Building was completed in 1952. Most of the major 
mechanical and electrical equipment hu reached the end of its design life. [FY95 
CBR: Project Dara Sheets, p. 23) 

Now 8110ther $ISS million is proposed, to bring the rotal project cost tu $204 million. 
This is for a structure which, as one former LANL employee has noted, had an original cost of 
about $3 million. In real dollars, the upgrades project is still some five rimes the original 
acquisition cost. 

2. The CMR UPiflldes Proiect js an MSA !'eQ!!irine an EJS 

DOE Order 4240.1K, 6/23/fJn., 'Desianation of M~or System Acquisitions and M~or 
Projects. • srates in relevant part that 

The DOE criteria for designation of a system or project u a MSA COIISlders 
national urgency, importance, size, complexity. and dollar value. Those systems 
or projectS which have a total project cost or annual FY I 992 appropriations in 
excess of$100 million (M), or are recommended by Program Secretarial Officers 
(PSOs), are considered to be MSAs. 

By this standard, the CMR Upgrades project must be considered an MSA, and we believe 
it has been so declared. Not only is the total project cost~ the recommended threshold for 
an MSA. but the unappropriated portion of the project comprises more than three-quarters of 
all unappropriated weapons activities construction proposed by the DOE in this year's budget 
request (see FY95 CBR. Vol. I. Atom1c Energy Defenae Activities, p. 74). 

The NEPA consequence of designating an action an MSA 1s embodied in the DOE NEPA 
regulations at 10 CFR 1021.400, Appendix D to Subpart D, 'Classes of Actions That Normally 
Require EISs. • where the first paragraph, 01, reads 

Mlljor System Acquisitions, as designated by DOE Order 4240.1, • Designation 
of MaJOr Systems Acquisitions and Major Projects. • 

Thus. the CMR Upgrades project is one of those "actions that normally require EISs.' 

J TbeCMR u . . an...EIS. pmdes ProJect II closely related !o the SN . ML pCRJect which COOCededl v required 
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The new CMR proposal represems a major increase in the scope of work of iL~ 
predecessor, with total project cost now estimated at $204 million, over four times the original 
cost. It appears that this project is the replacement for the ill-fated SNML, also a $200+ 
million project, which foundered on intense and wide-spread public opposition. DOE had 
determined that an EIS was the necessary level of environmental review for the project, which 
was designed to replace some of the major functions of the CMR and to relocate them within 
TechniCal Area'S (TA-SS), the "plutonium park. • 

In FY1990, the SNML project was put on hold pending a substantive review of the 
project including orher potential options for providing the necessary specialized laboratory 
space ... Larer in FY1991, it was decided not to proceed with the construction of SNML 
but provide Interim upgrades to CMR (Phase !) ... [FY9S CBR: Project Data Sbeets, p. 
24] 

The FY9S request for a line item appropriation for the expanded upgrade at CMR instead of the 
SNML project is in accordance with the strategy statement found in LANL's most recent 
Institutional Plan, which specifically links the two projects: 

A new integrated line nem will be sought for an FY9S stan to COJ1501idate all 
phases of the [CMR] projecL lf approved, the SNML project for the CMR 
Building would be canceled. fLANL FY1994 - FY1999 Institutional Plan, 
December 1993, p. IV-3] 

The CMR project is designed partially to consolidate several nuclear materials functions 
currently being performed at other laboratory sites. 

In particular, a number of DOEiDP [Defense Programs}-sponsored efforts at T A-
21 (DP West) and TA-49 will be relocated to the CMR Building, thereby 
allowing decontamination and decommissioning of aged and obsolete facilities at 
T A-21. Enricbed-uramwn casting functions are also being moved from Sigma 
complex tO the CMR Building. [ibid., p. lV-3] 

Further, the CMR project is designed not just to consolidate existing functions, but to provide 
at least some (if not all) of the new capabilities which would have been attained with the SNML: 

For example, the upgrade of the CMR Building will result in the consolidation 
of currently dispersed nuclear matenals capabilities together with the attainment 
of new capabilities at substantial cost savings over constructing and operauog a 
completely new facility. [ibid., p. IV-4] 

4. The Phase II and IIII!Il&rades do not wpear necessary for short-term sfety iomrovements 

Wben approval was being sought for the SNML, the CMR Building was described as old and 
unsafe. A previous justification for the SNML submitted to Congress stated: 
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'Corroded and breached air handling ducts, inadequate supply of filtered air, 
marginal building-wide filter systems, arid inadequate control systems contribute 
to serious situations developing in the CMR building. A system failure would 
advenely affect safety of per.sonnel arid require shutting down the facility. • 
{'Lab: CMR facility safe. but SNM lab needed,' The Lps Alamos Monj!Of, 
3/29/91, p. 1] 

Yet in March of 1991, John R. Phillips, then Group Leader of the former CLS-1, the analytical 
group which occupied nearly half of the CMR Building, arid Ronald G. Stafford, then Deputy 
Division Director for Health, Safety, and Environment, both emphasized that the CMR Building 
was safe. According 10 the in-depth Mlmilw: article ciled above, both men said the issue was 
not safety, but 'reliability. • 

The short-term reliability arid/or safety issues at the CMR Building had been identified 
in 1990 by a task force empaneled under the Deputy Assistant Secretary for Military 
Applications (DASMA). Since FY92, S32.25M has so far been appropriated 10 address these 
problems, most of dte $49.5M thought to be required. An Interim Safety Analysis Report 
(ISAR) was prepared in February of 1992, which enumerated the improvements to the facility 
required 'to continue operations in a safe, .secure, arid reliable manner for at least the next 20 
years• (FY95 CBR, p. 26). These longer-term upgrades are the basis for the planned Phase ll 
and Ill activities. Apparently any urgent safety or reliability problems were or are being 
addressed in Phase I activities. Thus the testimony of LANL management, together with the 
project's history, suggest that the Phase ll and III Upgrades are not needed to assure the short
term safety of existing operations at the CMR Building. Should any ponions of the Phase II and 
III activities be needed to address short-term safety issues prior to an EIS. these could arid 
certainly should proceed, but only after a public process identifying the problems and their cost
effective solutions. 

To conclude, we believe ills obvtous that DOE's fragmentation of this project is driven 
by a desire to rapidly accomplish programmatic upgrades while bypassing all NEPA analyses. 
It is an illegal and mis-guided stmegy. 

m. PrograDU~~atlc alternatives aod their uaJysis 

A. The !lecfared scQI!e of !he LANL SW£!S is too limited 

The CEQ Regulations implementing NEPA call the analysis of alternatives 'the heart of 
the environntental impact statement• (40 CFR Sect. 1S02.14; adopted by DOE at 10 CFR Sect. 
1021.103). If the bean of the LANL SWEIS is to be healthy, it must seriously consider broad 
reasonable alternative programmatic futures for LANL. Specifically. this requirement is not 

12-50-3 

cont. 

satisfied by merely including in the SWEJS environmental impacts analysis for a laurldry list of I 12-51-4 
planned proJects. Analysis of multiple planned projects may be useful for specifiCity of 
defimtion of one programmatic alternative. but it is by no means an analysis of programmatic 
alternatives, as required by DOE regulations which define a site-wide EIS as programmatic in 
nature (10 CFR 1021.104). The NOI declares that the SWE!S will consider only the vaguely-
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defined alternatives of 'expanded operations" and "reduced operations• in addition to 'no 
action,' and lhesc only wilhin a 5-10 year timeframc. LASG believes lhis formulation to be 
inadequate and unreasonably restricted. 

We note in this regard the statements found on p. 18 of the draft FYI996 • FY2000 
LANL Institutional Plan, May 30, 1995, on the subject of facilities planning: 

• .. .In response to this trend. some activities are being consolidated into smaller 
areas, and a study has begun to determi~ the minimum set of facilities needed 
to meet future programmatic requirements in support of the changing Laboratory 
mission. 

'Progress to date includes an overview of the entire suite of Laboratory 
programs. with activity projections to the year 2010. A facility-specific review 
of the physical condition of, and future need for, existing structures is under way. 
Projected compliance actions for the Laboratory are being assessed separately in 
the concurrent ES&H Management Plan, and projected requirements for 
deconnsmination and decommissioning activities arc being separately addressed. 
The results of both of these efforiS will be integrated into the facilities plan. The 
study is also being coordinated w1th the ongoing Site-Wide Environmental Impact 
Statement work. ' 

It is not clear what 'coordinated with the SWEIS" means. since the effort sounds more 
comprehensive and covers a greater time span for analysis than the declared SWEIS window. 
We strongly support the approach of program projections as one (not the only; please see our 
pre-scopina comments on programmatic analysis, pp. 7 et seq) method of ana.ly~is; it is not 
clear, therefore, why the SWEIS scope is apparently restricted compared to rhis analysis. lf 
LANL can do it, then there is no excuse for DOE's refusal to do it. 

B EUmjnation of the "superlab • alternative js jmprcwq 

The NOI describes the alternattves 10 be examined as "No Action, Redu1.:ed Operations, 
and Expanded Operations.' Unfortunately, the descriptions provided convey linle information 
as to the intended scope of these alternatives. LASG suggested in its pre-scoping comments that 
an alternative that should be analyzed is what we called the 'super-imegratedlconsolidated NW 
RD&T. stockpile stewardship, production, and storage complex.·· For short, we may refer to 
the alternative as the "superlab,' although such a term should not obscure the tact the alternative 
implies production and storage for the stockpile approximately an order of magnitude greater 
than that traditionally associated with a 'laboratory.' 

According 10 a 4111/95 memo from Pete Siebach on "new developments. • 

"The bottom line is that DOE will not propose a shutdown alternative or a 'super 
lab' alternative in the SWEIS since these altematives are dependent on the 
Stockpile Stewardship and Management EIS. • 
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Comment 12-52-4 

Location of SWEIS Revision(s): None 

Response: 

DOE considered four alternatives for the continued operation of LANL to 
support its existing and foreseeable future program assignments: No Action, 
Expanded Operations, Reduced Operations, and Greener. These alternatives 
were selected based on reasonable approaches that could be implemented to 
fulfill the DOE's Purpose and Need (volume I, chapter 1, section 1.2) based 
on missions assigned to LANL. In volume I, chapter 3, section 3.5 discusses 
alternatives that were considered by DOE but not analyzed in the SWEIS 
because they do not meet the Purpose and Need. Most of the elements in the 
commentor's recommendations, especially the "manufacturing" alternative, 
are included in the analysis of DOE's Preferred Alternative, the Expanded 
Operations. The commentor was concerned that expansion of laboratory 
activities would proceed slowly and segmented and that one alternative that 
encompassed all the existing and planned reasonable foreseeable activities at 
LANL was needed. This is the Expanded Operations Alternative, which 
implements all current DOE mission element assignments to LANL, 
including implementation of those made in the recent SSM PElS 
(DOE 1996b) and the WM PElS (DOE 1997c). Even though the ROD for the 
WM PElS treatment and storage of LLW and LLMW has not been issued, the 
SWEIS Expanded Operations Alternative includes the environmental impacts 
of implementing the LLW treatment and disposal option at LANL because it 
is considered in the WM PElS preferred alternative. g 
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This is a curious and unforrunate development. First, a cynic (which we are not) would ask 
whether this concern with the order and possible prejudice in NEPA processes is not a 
suspiciously late and convenient conversion. Second, certainly in the case of the shutdown 
alternative, the policy is difficult 10 justify. It is not 'politically reasonable' (to use LAAO 
Manager Bean's phrase) that the Department will propose to shut down LANL, and it is even 
more unreasonable 10 suppose that shutdown would be a serious alternative in the SS&M PElS. 
It looka muc:h more like the SS&M PElS is beini used by DP as an excuse 10 avoid lhe 
shutdown or D&D analysis in the LANL SWEIS. It is much more likely (in fact, very likely, 
as the discussion will show) that the SS&M PElS will consider. and propose as the preferred 
alternative, sipifteanlly expanded scope of mission for LANL, most particularly being the 
manufacrurelremanufacture of weapons for the stOCkpile. The 'super lab' definition would 
include other functions than manufacturing (expanded stOrage, e.g.), and it is reasonable 10 
consider this alternative fust in the PElS. However. we believe that the manufacturing function, 
II least must be analyzed in the SWEJS. Thus, we conclude that both the • manufacturing' and 
the '0&0' altcrnallves must be analyzed In the SWEIS, for different reasons. 

C '[be LANL SWE!S must ana!ym the !DBDUfacruriDI alternative 

In short, the SWEJS must analyze the impacts of siting the 112 52 4 
manufacturina/remanufacturing function at LANL for the simple reason that this is not only • -
highly probable, but is already in progress. This is arguably the mo.•t important function at cont. 
LANL in termS of environmental, safety, and soiocconomic impacts • how could the SWEIS 
credibly Ignore it7 

Of course. it is not entirely clear that the SWEJS will ignore it, but the operative 
language of the NO! is vague • 'Such program activities could include: low-level production of 
weapon components' • and the Siebach memo is qui1e clear that 'New scope will not be 
addressed. • LASG believes lhe manufacturing function should be analyzed in the SWEIS 
because it is more than 'reasonably foreseeable' that thts function will soon be sited at LANL
in tact, the event i5 "highly probable • and substantial preparation for it has already occurred. 

The quoted phrase is from a 2/6/95 LANL memo by Tim Neal. Nuclear Materials and 
Rcconfiguration Technology Division: 

'This PEJS will likely cite LANl, as the source of something like 150 pits per 
year to be supplied for renewal butlds. Present thinking involves the dedication 
of one of the four wings of our plutOnium facility. PF-4, 10 be modified to 
demonstrate modern processes and. incidentally. produce 50 new piu per year. 

• ... The plutOnium mission is highly probable ... We are the leading contender for 
the tritium assignmems as well ... • 

This view was well confirmed by Assistant Secretary tor Defense Programs Dr. Victor H. Reis 
on a vistt to LANL a week after the Neal memo, as reported by John Fleck of the Albuqutrqu~ 
Jounuzl on 2114195 in a stOry titled 'Los Alamos back to bomb-making roots': 
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"Los Alamos workers are melting and casting plutonium. preparing to do 
something the laboratory hasn't done for some 40 years - build a plutonium core 
for a U.S. stockpile nuclear warhead. 

'Over the next two years. workers will build 20 of them to practice, one of which 
will end up in the U.S. nuclear stoCkpile ... 

'The initial production rate will be small - Los Alamos will build one or two of 
the plutonium cores for the Navy beginning in 1997, officials say. But Assistant 
Secretary of Energy Vic Reis told a Los Alamos audience Monday a need to build 
new weapons soon after the turn of the century could significantly increase the 
manufacturing worldoad at Los Alamos. 

"While no new bombs are oow required, the need to begin replacing aging 
weapons could arise sometime In the years 2000 to 2003, Reis said ... 

• Actual numbers required are classified, but Reis said the requirement, based on 
current assumptions about the size of the stockpile, would be "in the hundreds. • 

'The laboratories have to take on a manufacturing role, • Reis said. • 

Further confirmation, if it were needed, comes from LANL's "News from the Laboratory 
Leadership Council, • Vol. 2, No. 3, where we find these notes from the weekly Council 
meetings: 

"Pit Requaliflcation Program. 

'We propose to manage aging of pits in the stockpile with requalification of 100 
pits to "new' status. combined with manufacture of up to 50 pits per year. 

"Manufacturing Roadmap. 

'In response to the DOE's planning for the future complex, it is important to 
consider how we might integrate ponible manufacturing roles into Los Alamos, 
yet preserve the R&D nature of the Lab. Neal discussed the ... PEIS ... It was 
noted that as long as the number of items manufactured remains in the category 
of small lots, it appears manufacturing and R&D activities can coexist and in 
many cases become synergistic. • 

Nor is this a recent development. A wide variety of evidence. some quite recent. suggests that 
this course- the Department's de facto reconfiguration and consolidation of a variety of nuclear 
weapons functions at LANL, outside the formal PElS process- is in fact not merely 'reasonably 
foreseeable. • but is being rapidly accomplished now. LANL taSks include ~condary fabrication 
and pit manufacture and, with them, a variety of related stockpile support funetions. Detonator 
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manufacture, neutron tube loading, beryllium manufacture, calorimeter manufacture, and 
slainles.~ sreel pit support manufactUring are already being moved to Los Alamos. Los Alamos 
also hopes to inherit some or all of Y-12's uranium and lithium roles, Livermore's plutonium 
roles; and to consii'IICt tritium facilities for weapons reservoir filling, which, together with the 
above functions. will give LANL the capability to prototype entire warheads and to manufacture 
the nuclear componenrs of warheads as they are needed for the stOCkpile. These roles 
complement LANL's exbting weapons research, development, and testing functions. 

Meanwhile, LANL 's plutonium storage capacity is being expanded and further expansion 
IS planned in the near future. Large new facilities for plutonium manufacture and processing 
have been proposed in lhe past, but may not be needed if the stockpile 1s small enough, 
especially if existing capabilities in lhe Chemistry and Metallurgy Research (CMR) Building can 
be upgraded to supplement lhose at Technical Area (TA)-SS, LANL's primary plutonium 
facility, which was called the Plutonium Processing Facility when it was built in the late 1970's. 

Supporting all this are a variety of waste minimization and waste treatment and dis~! 
proposals which will, we are told, soon allow LANL to manutacture warheads without rhe 
generation of transuranic ITRU) waste and hence without the necessity for offsite disposal of 
wa.,tes. The existing low-level waste (LLW) dump (Area G) is to be expanded, and a new low-
level mixed waste (LLMW) dump with a capacity of 475,000 cubic yards--over rwice lhe size 112-52-4 
of the Waste Isolavon Pilot Plant (WIPP)--Is now in design. In addition, a 20-year old cont 
radioactive wasre incinerator, designed to burn both TR U was1e and LL W, bolh straight · 
radioactive and mixed, and both from LANL and elsewhere in the complex, continues to be 
supported by some LANL officials, despite some recent DOE reservations. Also planned are 
a mixed waste treatment facility, a TRU waste treatment facility, a high-explosives waste 
treatment facility, and a large new radioactive liquid waste treatment facility. All these 
facilities, if permitted and built, will allow LANL to operate as a self-conlained full-service 
nuclear weapons 'park' wilh legal o~site disposal of all radioactive waste streams-what the 
LANL Public Affairs Officer has (in a candid moment) referred to as 'the Jiffy-Lube of the 
nuclear weapons industry. • 

Paul Cunningham, the Director of Nuclear Materials Operations at LANL, told us rwo 
years ago that he and others at TA-SS see nu realistic alternative to the complex consolidating 
largely around Sandia. Los Alamos, and the Nevada Test Site in the coming decades, once the 
stockpile reaches a lower equilibrium size and Pantell is no longer needed. 

In the recent past, LANL official spokespersons (as well as the Director and our 
Senators) have repeatedly stated that production roles would damage the Laboratory's scientific 
mission and are therefore not desired by LANL management. Now that productiOn role and 
funding for it is being eagerly sought. 

LANL had long portrayed its weapons manufacturing capabilities, and its plutonium 
processing and machining proficiencies in particular, as purely for research and development 
(R&D). and not for production. As early as 1981. however, the publication Loa Alamos Science 
proudly swed that ISOO kg of plutonium had been processed that year for the weapons 
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programs. Subsequent years' issues spoke of the improvements and automation that was added 
to the processes. 1 SOO kg is enough Pu for perhaps 300 weapons. 

The design throughput capacity for TA-55 was published on December 8, 1994 by the 
Albuguerqye Journal in. a story written by John Fleck. In 1978. that capacity was lOO kglmo 
fur pit casting and machining, or roughly 20 weapons/month. This figure may be low; 
according to DOE's Environmental Checklist for the ARIES project. 

'The historical baseline of pluwnium processing for TA-55 has been established 
as 1973.63 kg annually, including all lsowp1c forms. • 

In 1989 the National Research Council wrote in its report The Nuclear Weapons Complex: 
Managemem for Healrh Safety. and the flnyjron.mem 

'The Plutonium Facility at LANL. .. , operating for the most part on a one-shift. 
S-day schedule, can process almost half as much plutonium as Rocky Flats 
can ... and turn out a purer product ... Although there may be resistance at LANL 
to converting Building TA-55 into a full-scale production facility, an 
administrative solution should be possible. • 

On November 6, 1990, the Ahearne Committee (the DOE Secretary's Committee on Nuclear 
Facility Safety) reported to Admiral Watkins that LANL's plutonium-processing capability and 
expertise 'are a significant but under-utilized asset to DOE ... We recommend that serious 
consideration be given to how !he capabilities at TA-55 could be used to provide greater benefits 
to the complex. • It was in January of 1990 that Rocky Flats stopped shipping pits. 

The Secretary of Energy's Advisory Board (SEAS) Task Force on the Laboratories found in 
January 1992 that 

'When the production levels get sufficiently small the traditional roles of development 
and production become diffuse. Therefore, the Defense Laboratories must be 
considered as one element of the tOtal manufacturing, dismantling, and disposal 
process and their role needs to be integrated into a streamlined process that is highly 
effective. • 

This conclusion was strengthened in their final report, which contains the Statement that 'as the 
nuclear weapons development and manufacture cycles coalesce due to reduced weapon needs, 
the Defense laboratories may take on the furure production responsibilities" (p. 10, emphasis 
added). 

The DOE's Draft Protocol for !he Lead Laboratory Plan. distributed by Howard Cantor 
on August 14, 1992. gave to Los Alamos lead responsibility for oversight of 6 out of II nuclear 
weapons functions throughout the complex, including tritium, uranium, and lithium &eehnologies. 
plutomum recovery and storage, and nuclear subassemblies. (One of these 'nuclear 
subassemblies" is Pu-238 thermal batteries. of which LANL has manufactured thousands for the 

22 

12-52-4 

cont. 

g 
::! 
::! 
§ 
..... 
~ 

~ 
::! 
~ 
;::! 
o;j 

~ 
~ 
~ 

~ c 
i;; 
~ 

"' 



w 
~ 
N 
..j:>. 

Los ALAMOS STUDY GROUP 

DOCUMENT 12 
PAGE 69 OF77 

stockpile.) Sandia, also primarily in New Mexico, was given oversight of non-nuclear 
components and overall assembly, while Lawrence Livermore National Laboratory (LLNL) was 
given oversight of plutonium pit manufacture, case materials (described as uranium), and high 
explosives. As the Plan said, 

*The lead laboratory approach increases the scope of the laboratories' functions 
and responsibilities Into areas that were previously the purview of the production 
elements. As a result, rhe role and relationships of the laboramries and other 
production complex participants will change. • 

In August 1992, reports from DOE's Plutonium Srraregy Task Force were made public. 
These reports suggest limited production at LANL as the best mid-term option for the complex 
(if the options involving production at Rocky Flats are, with hindsight, omitted). The Task 
Force's conclusions were subsequently confirmed by Leo Duffy <Alb Jqurnal 8119192). 

Plutonium storage at LANL is being upgraded. DOE has declared the bizarre intention 
of rebuilding the NMSF using as NEPA documentation the old EA that was produced for the 
original f!Mco. Although representations have been made that the design capacity will remain 
about 6 metnc tons, it is alao clear that tripling that capacity could be easily and economically 112-52-4 
accomplished for less !ban I 0% of the construction cost with straightforward cooling system 
upgrades. This is not only very convenient for a manufacturing role. it is highly prejudicial to cont. 
programmatic decisions and NEPA analyses of SS&M alrcrnatives. 

On December 7, 1993, SecreiiU'Y O'Leary released aome figures on plutonium 
disposition: LANL at that time was storing 2.6 metric tons of weapons-grade plutonium. This 
ts actual storage, ralber than capacity. This inventory is apparently increasing by a bout 100-200 
kg per year. 

On January 22, 1993, !he 120-page Los Alam05 Srrategic Plan was released for internal 
use only. This document maps out a detailed strategy whereby LANL would obtain for iuelf 
a growing share of the dwindling nuclear weapons pie by capturing many programs from orher 
faciliues. These activities include: 

--fabrication of plutonium pits, 
--manufacture of uranium components, 
-manufacture of lithium secondary components. 
--full-scale fire-testing of new plutonium pit designs. 
--development and industrial demonstration of a variety of plutonium and uranium 

processing technologies, 
--development of tritium manufacturing techniques as well as an upgraded facility 

to load tritium inm weapons, 
--manufacture of detonators for weapons, 
-fabrication of beryllium weapons components, and 
-manufacturing of complete prototype warheads. 
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While elements of these plans had been made public before, what was new in this document was 
the sweep and specificity of LANL's ambitions, along with the assignment of responsibilities to 
carry out these plans. It is obvious that this plan, which was developed in an intensive process 
lasting many months and requiring tremendous amounts of management time, reflects a serious 
commitment of resources. Twenty-tour large defense-programs construction projects. with 
design dates ranging from 1993 to 1998, are listed to support this consolidation. along with 9 
new waste management projects and a variety of infrastructure projects. These pn}jects are not 
all the same as those shown in the publicly-available LANL lnstitutjonal Plans, and include: 

-Materials Science Laboratory* 
-Dual-Axis Radiographic Hydrotest Facility (DARHT)* 
--High-Explosive Materials Test Facility* 
--Test Transition/Safeguards Facilities" 
--DARHT Second Axis* 
--Weapon Explosives Safety Test Facility* 
-High-Energy Radiographic Facility* 
--Weapons Component Testing and Development Laboratory* 
--ExplosiVe Pulsed-Power Facility* 
--Materials Science Initiatives Laboratory* 
--Chemistry-Metallurgy Research (CMR) Building Upgrades 112-52-4 
--Nuclear Materials Storage Facility 
--Radiographic Facility. TA-SS cont. 
--Integration and Consolidation of Livermore Plutonium R&D 
--Sigma [Comptex]/CMR Uranium R&D Upgrades 
-LiH/LiD Component R&D Facility 
--Tritium Laboratory 
--Special Nuclear Materials Storage and Processing Facilities 
--Non-Nuclear Consolidation, five subprojects 
--Complex 21 Modeling Laboratory 
-Nuclear Safeguards Technology Laboratory 
--Special Electronics Shop 
--Nonproliferation and Arms Control Center 
-Energetic Materials Pilot Plant 

(* indicates the project was identified by LANL in the Strategic Plan as important for nuclear 
weapons research, development. and testing. or 'RD&T') 

For the record. the nme WM projects are: 

-·ES&H improvements 
--Mixed Waste Receiving and Storage Facility 
--Air Exhaust Modifications, TA-53 
--Mixed Waste Storage and Disposal Facility 
--High-Explosives Wastewater Treatment Facility 
--Satlitary Landfill 
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-Radioactive Liquid Waste Treatment Facility 
- Transuranic Waste Treatment Facility 
--Accelerator Produced Tritium/Accelerator Transmutation of Waste (AlW) R&D 

Facility 

On September 15, 1993, Bruce Twining, Manager of the Albuquerque Field Office (AL), 
wrote a memo 10 Don Pearman, Acting Assoc. Dep. Sec. for Field Management, describing 
options for NEPA compliance at LANL. As Twining put it, 

• ... many new projects under !he auspices of DP [Defense Programs) are planned 
[for LANL] over the next several years as an adjunct to current missions and 
operations. Additionally, a large number of new projects and facilities will be 
required 10 support continuing waste operations programs ... LANL is a high 
priority among AL sites for updated NEPA documentation because of the very 
large number of new actions planned over the next few years, and its focus under 
most reconftguration alternsdves and consolidation strategies. • 

Twining went on 10 list some of these new programs. He began with the following 
Defense Programs (DP)-funded environmental assessments (EAs) now in progress: 112-52-4 

··TRU Waste Compactor and Drum Storage Building cont. 
--Uranium Oxide Reduction 
-High Vacuum/AtmO&pheric Furnace Installation 
--Decontamination Oven 
--HE Material Test Facility ('"'!) 
•• Metal Sphere Project 
--Isotope Separator Building 
--Deactivate, Disassemble, and Decontaminate Bldg. 86, TA-33 
--Accelerator Prototype Laboratory 
--Weapons Component Testing Facility ('"?) 
--Low-l.evel Waste Drum Sraging Bldg at the Weapons Engineering Tritium Facility 

(WETF), TA-16 
··fire Protection Improvement Program 
-.CMR Building Upgrades, Revised Plan 
--Fire Resistant Pit Project* 
-Nuclear Material Storage Facility 

As can be seen, some of these items were mentioned in the Strategic Plan. It is not 
completely clear what all of these projects actually are; the projects marked with an asterisk (*) 
appear to support RD&T functions. • 

In addition to these EAs in progress. LANL 's FY 1993 Technical Task Plans for Stockpile 
Support include the follow1ng (this lj.tt dog not. Twinine says. j!!Ciude any RD&T project.! or 
any projecrs which are to beem after 1995): 
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-Uranium Technology· Re-establishment and growth of the highly enriched uranium 
recovery and technology program, centered around tile initial startup of the 
Uranium Line for Special Separation Science, research and development of 
optimum processes for the line, with equipment and glovcbox additions to the 
line as capability is teSted and selected. Re-establishment of uranium casting 
and machining capability and replacement of outdated equipment/facility. • 

--Surveillance - Pit surveillance (transfer from the Rocky Flats Plant) pit refabrication
development/enhancement of capability to maintain the technology base to build 
pits. 

-Pit Disassembly Technology - Development, installation, startup of a prouss line to 
demonstrate innovative technologies for site return processing (pit disassembly. 
plutonium coo.\olidation, americium removal, and non-destructive assay). 
Refurbishment, operation of the Special Recovery Line. 

Nuclear Material Storage -Vault upgrade at TA-55. 

Chloride Based Processing and Pyrochemisrry - Consolidation and upgrade of processes 
and equipment in TA-SS in suppon of current inventory and future facility design. 

Nitrate Based Processing - Test/demonstration of new recovery technologies; workoff of 
vault inventOries and hard to recover and special residues; 
development/test/installation of computer-aided process control and automation 
of recovery operations. 

As can be seen, the projects described in the Twining memo implement some--many--of 
the hopes expressed in the LANL 1993 Strategic Plan. 

In sum, we are confident that the above is compelling evidence of the well-planned and 
ongoing consolidation of manufacturing functions at LANL. Much of it is evidence that LANL 
is becoming the super-integrated RD&T/production/stotage complex designated "super lab, • but 
the outstanding characteristic is the implementation of the pit manufacture/remanufacture role. 
Ibis role must be analyzed jn Jhe LANL SWEJS. lt is already underway, and its envtronmental 
and 50Cioeconomic impacts need to be evaluated. 

D Facility deconta,mjnatjon and decommissioning analysis js necepary 

12-52-4 

cont. 

The need for baseline evaluation of the LANL environmental liability has been 
misunderstood and mischaracterized by DOE -perhaps intentionally, perhaJ'S not. LASG has 
argued that this •alternative • must be analyzed in the SWEIS. Some have characterized it as 112-53-4 
a ·shut down and clean up • alternative, or just as a "shutdown • alternative. At any tate, as 
noted above, we do not consider it even remotely plausible that the Department would propose 
to shut down LANL at any foreseeable time in the future; thus, we do not argue Jhat the 
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Comment 12-53-4 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-5-4, above. 
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'alternative' must be analyzed because it is 'reasonably foreseeable' (in contrast to the situation 
for the manufacturing role, as discussed immediately above). The essence of the subject is not 
the 'orderly shutdown' within the '5-10 year timefuune of the SWEJS,' as described in the 
NO!. Rather. the need is for a determination of the environmental liability of the LANL sile 
as it exists now. It is a fundamental principle of accountin& that one cannot consider only the 
benefits of an asset and ignore Its liabilities. No business entity could fail to take account. for 
example, of environmental cleanup obligations falliJli on the owner of an asset such as a mine. 
To look only at the value of the product which might be produced from the mine in the near 
term would result in a hi&hly material error in the valuation of the asset. In fact, in the 
corporate securilles arena, such a departure from generally accepted accounting principles would 
be fraudulent. 

Principled accounting of assets and liabilities is fundamental to good decisionmalclng, 
whether by government, business, or individuals. The LANL SWEIS is the appropriate vehicle 
for providing this information. Just as the SWEJS should incorporate the results of the CAMP 
process, which clearly value' LANL capital assets by (at least) both acquisition and replacement 
cost, so also must there be a recognition of the decontamination and decommissioning liabilities 
associated with these assets. The proper method of calculation is to estimate the present D&D 
cost; then this number can be projected into the future based upon such assumptions regarding 
time and Interest rates, etc.. as appropriate. It may be objected that DOE has Incomplete 
environmental data on the facilities and incomplete knowledge of future environmental 
regulations. But that does not justify pretending that these liabilities do not exist. Imprecise 
knowledge is not exclusively the bane of DOE; it the rule in life and all decisions. The 
uncertainties here would seem to be no greater, and perhaps much less, than those confronting 
a company contemplating the purchase of an existing mine, to continue the previous example. 
Absolute precision is not required in accounting valuations; neither is the lack of it an excuse 
for ignoring probable liabilities. At bottom, what is reqUired is a good faith estimate under all 
the circumstances. 

The position of the NOI is also demonstrably incorrect in its asserrion that the public is 
not concerned about this subject. On the contrary. recent (and older) polls have consistently 
shown that the environmentalliabtlities posed by radioactive contamination in general, and DOE 
nuclear facilities in panicular, are one of the JDQS serious concerns of the public. DOE's 
institutional attitude on this subject seems ill-advised and unworthy of an agency that has yet to 
make any senous progress in cleanilli up its horrendous environmental and public health insults. 

E, Envjronmenml restoration program alternatives must be analyzed 

It is no secret that the history of the ER program at LANL has been abysmal - vast 
amounts of money have been spent with no visible results. 'Cleanup' has 'SO far proceeded in 
"virtual' mode, with every contaminated site made into a research project, and it is not 
'politically realistic' to expect the process to continue as it has: neither DOE nor the Congress 
will permit 1t. Therefore, it is important for the SWElS to consider, in general, the various 
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12-53-4 

cont. 

12-54-12 

Comment 12-54-12 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 
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Comment 12-55-3 

possible ER program alternatives for LANL. This analysiS, at a minimum, ~hould consider the 112-54-12 Location of SWEIS Revision( s ): None 
interrelation of program characteristics such as cost, time, and standards for cleanup. cont. 

Response: 
F The "awn lib" altemati\lf. should be analyzed 

LASG SllOngly supporu the analysis of a 'green lab' alternative. It is our understanding 
that the definition of this alternative will be accomplished by cooperative effon at an early date 
between DOE and a coalition of intereSted parties. We will participate in this process and then 
provide detailed comments after the alternative is defined. For the present, we offer the 
following commenL 

Above all, the green lab alternative should be green. Although this is an obvious point, 
it is not well understood. In fact, "ereen' may be taken here as a qualif1cauon which cuts across 112-55-3 
programmatic boundaries, affecting both nuclear weapons technology functions and 
indusuial/civilian research work. The condition may be stated as 'that minimally sufficient 
technological application which will tend to produce an environmentally and socially sustainable 
structure." In nuclear weapons technology. this implie.• a 'curatorship' approach: a minimalist 
program stockpile maintenance with stockpile stewardship directed toward obviated the need for 
manufacture/remanufacture while tending to produce an international climate favorable for non-
proliferation. In the civilian sector, this condition would encourage research emphasis on 
renewable energy, advanced tllUI.Sponation concepts, industnal ecology, materials science, and 
envirorunental technologies. 

G C(l$15 for all a!temadyes rrum be analyzed 

We believe it is obvious that proper costing of alternatives is fundamental to I 
decisionmaking. The SWEIS is the appropriate place and vehicle to include a calculation and 12-56-28 
disclosure of the total and subtotals of cost for all alternatives considered. 

IV. Issues selection comments 

A Air qualily 

The effect of LANL operation• on the area's air quality is, of course, a major subJeCt 
of the SWEIS. In this regard, we think that the SWEIS should inco111orate the projections of 
the DOE/EPA Federal Facilities Compliance Agreement establishing a schedule for LANL to 
come into compliance with the Clean Air Act. 

B. Socioeconomics 

We note that DOE, in the draft DARHT EIS. has dropped the, use of the inflated 
multipliers commonly applied by Larry Adcock of the Albuquerque Field Office to calculate the 
economic impacts of DOE spending in New Mexico. Not using an incorrect and misleading 
multiplier is good; however, DOE should not, as in the DARHT case, eschew the use of 
economic multipliers altogether. Providing information only on total expenditures is not the 
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12-57-19 

12-58-16 

The SWEIS does include a "Greener" Alternative, which was developed in 
cooperation with stakeholders. The environmental impacts of implementing 
the Greener Alternative are presented in volume I, chapter 5, section 5.5. 

Comment 12-56-28 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-3-28, above. 

Comment 12-57-19 

Location of SWEIS Revision(s): None 

Response: 

DOE is in full compliance with the Federal Facilities Compliance Agreement 
for NESHAPs under the CAA. See also the response to comment 3-11-19, 
above. 

Comment 12-58-16 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-27-16, above. 
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analysis of economic impacts that is ~uired in the SWEIS. Rather, we encourage DOE to 
obtain respected economic expertise in order to properly perform this analysis and mform the 
public. We have already suggested this in our pre-scoping comments, and we hope the 
Department will give the matter the consideration it deserves. 

Substantively, the single most important requirement of this analysis can be succinctly 
stated: the PElS should analyze !he likely effect! on the northern New Mexico economy, 
including its rourism and land value components, of the transformation of LANL intO a weapons 
manufacturing/remanufacturing complex. 

c. ln&tirut!onal oomperonce jn nuclear marerials 

Recent disclosures have put intO serious question !he institutional competence of LANL 
10 desip and consttuct facilities to handle nuclear tnaterials. It is not our purpose here to detail 
all the evidence that 1uggests design incompetence and lack of effective DOE oversight; we will 
briefly discuss only two examples • the NMSF and CMR cases. We believe that the evidence 
in both cases strOngly supporta the proposition that !he SWErS should formally consider whether 
LANL so lacQ institutional design competence for nuclear materials facilities that it pose& a 
subsllllltial enviroiUIIenral and safety hazard. 

Tho NMSF cue 

It is rare when we have !he opportunity 10 measure our analytical efforts, particularly m 
the environmental and safety arena. with !he uncompromising light of hindsight. The NMSF 
provides such an occasion. Nowhere in the eA is there any mention or analysis of the risks, 
the real and unacceptable risks, embodied in the NMSF as it was actually constructed, a fact that 
is the best measure of the shocking inadequacy of this document. The preparation of this EA 
in fact was just one more element of gross negligence and malpractice in !he entire, quite 
uobellevable, series of failures 10 maintain even common sense standards of safety in the design 
and consttuct!on of the NMSF. How is it possible that DOE and LANL could have designed 
and constructed a uuelear materials facWty !hat (according to the CAMP Activity Data SheeiS): 

I) Was so poorly designed and constructed dtar the only option oow available ts 
tO gut dte facility and sandblast the walls; 

2) Was designed so that the Safe Secure Transport's doors could not be opened 
and secured after entering !he facility; 

3) Plutonium had ro carried through the office area after removal from Its 
sh1ppmg container; 

4) Had two natural-gas-tired boilers located inside the facility; 
5) Was finished with a special paint which is debonding throughol!t the facility; 
6) Lacked required radiation shielding; 
7) Lacked a nonredundant electrical power source; 
8) Loca!Od HEPA filtration plenums for the vault HVAC system in the office area; 
9) Had a complex cooling system for the plutonium vault which never worked; and 

29 

12-58-16 
cont. 

12-59-16 

12-60-21 

12-61-3 

Comment 12-59-16 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-32-16, above. 

Comment 12-60-21 

Location ofSWEIS Revision(s): None 

Response: 

In volume I, chapter 2, sections 2.1.3, 2.2.2.1, and 2.2.2.3 include 
appropriate discussions of these facilities, including the design problems 
and planned renovations for the NMSF and the current and projected 
upgrades to (as well as the recent issues associated with) the CMR Building. 

Comment 12-61-3 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 10-17-3, above, for a discussion of the NMSF. 
The contemplated actions for the Fire Resistant Pit Program were not 
pursued to the point of proposal and implementation, as discussed in the 
NO I. 
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tO) Allowed access by tunnel from the office area to PF-4, the plutonium processing 
facility? 

Given the wide internal review the NMSF received. these errors attest to widespread 
instiruiional failure, a failure which is evident in the environmental analysis as well. DOE and 
LANL have, in the public's mind, conclusively demonstrated their incompetence in nuclear 
material storage facility design, constrUCtion, and environmental and safety analysis. 

The CMR FRP we 

The project known as the Fire Resistant Pit (FRP) Project has recently been shown to he 
another serious example of LANL incompetence in nuclear materials handling design, as well 
as yet another example of egregious DOE NEPA Illegality. According ro the DOE 
envirorunenla.l checklist II DEC-92-0202 and attachments thereto, the FRP project would melt 
pluroniumlberyllium pits in bot cells in Wing 9 of the CMR building. From the DEC# of "92,' 
the 3/4/93 date of the checldist, and the project start date of 1994, it is clear that ample time was 
available to DOE to provide proper NEPA review of this project- i.e., ~the project got 
underway. As will be clear, however, NEPA again took a back seat to programmatic 'needs. • 

According to a letter from Defense Nuclear Facilities Safety Board Chairman John 
Conway to Vic Reis. 11/25/94: 

"Based on Board staff observations documented in the attached report, it appears 
that even though the contract for the building upgrade had been placed and 
eltperimental apparatus wu being built, LANL may not have fully identified the 
potential hazards usociated with this program and has not demonstrated that the 
foreseeable hazards were addressed in the design process. 

• ... It appears, at present, that design and constrUCtion processes at LANL may 
not be sufficiently well-defined and formalized to ensure that new and upgraded 
facilities will meet health and safety requirements. • 

We omit the extensive documentation supporting the conclusion and, also. showmg 
clearly !.bat the project was commenced before any NEPA review was completed. How ts it that 
a project as inherently hazardous as melting plutonium pits could have been aul.borized and 
begun with grOMiy Inadequate planning? Just as in the NMSF case, this is grave evidence of 
institutional mcompetence in nuclear materials handling and facility design. It is thus more than 
a little ironic that Dr. Reis's response of 316195 stated that the CMR building upgrades project 
"will serve as an example for other current and furure detense nuclear projects. • But what k:ind 
of example? Of intentional fragmentation of the project to avoid NBPA analysis? Of a lack: of 
trutirutional nuclear facility design competence? 

Chatrman Conway wrote again to Reis on this subject 515195, reiterating that LANL still 
had not planned for the needed emergency/standby power system, and concluding that 
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• ... it appears that confiauration management activities need to be considerably 
strengrbened prior to significant additional physical work on the CMR upgrades. • 

This apparent lack of Institutional ability to do Ibis most sensitive of jobs correctly is a 112-61-3 
real and present danger to workers, the public, and the environment. We conclude !hat rhe 
SWEIS, if it b to honestly consider the safety and environmental risks of LANL operations, cont. 
must account for Ibis combined LANUDOE incompetence in tbe most hazardous areas of 
operationa. Of what use Is a SWEIS If it lgi\OfeS the most dangerous aspectS of lANL · 
fundamental institutional nuclear materials irresp(;)IISibility; and the most danaerous aspecu of 
DOE - abdication of its NEPA and safety oversight role to the contractor~ 
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Mr. Corey Cruz 
Project Manaacr 
P. 0. Box S400 
Albuquerque. NM 
87185 

Dear Corey, 

Northcra N" Multo Cltlzeat' Advbory Board 
5l8 35tb. Street 

Lot AW.Oo,New Mexico 875ol4 
505-f65..S048 phoae 
~87lfu 

aduboll@doe.laaLifiV 

AIJSf17898 

Enclosed .,..the OOIIIlllmU on the Site-Wide Environmentallmpac.1 Statement llcluptccl by the 

Northern New Mexlco Citizens' AdviSOI)' Board at Its meeting on July 28, 1998. Tha1k you for 

your presentalions to support the Board in maldq these comments. 

J:b:~ 
Ann DuBois 
Project Manager 

RESPONSE TO COMMENTS BY THE NORTHERN NEW MEXICO CITIZENS' 
ADVISORY BOARD 

No comments identified. 
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Northera New Mexico Citizen•' Advisory Board 
518 35th Street 

Lo1 Alamos, New Mellieo 87544 
505-665-5048 pboae 

505-665-4872 ru 
adabols@doe.lanLIOV 

August S, 1998 

TO: Corey Cruz 
SWEIS Project Manager 

FR.: Northern New Mexico Citizens' Advisory Board 
RE: Comments for the Draft Site· Wide Environmental Impact Statement (SWE!S) 

The Board appreciated the opportunity to comment on the SWEIS. At its meeting on July 28, 
I 998, the Board approved the following comments: 

1. The SWEIS statel that the ER program is in\'llliant with respoct to planned 
expansions (Volume !-Main Report, p.2-9). 1bls is probably an incorrect 
assumption. For example, planned waste management expansions ofT A-54 into 113-1-12 
7.o~~es 4 and 6 or TA-67 (Volume II-Project Specific Siting and Construction 
Analysis, Table 1.3.10-l p.I-25 and Section 1.4.5. 7 p. I-39) orTA-67 may result in 
additional ER actions under the different alternatives. If ER Is invariaut then the 
SWEIS should state that other issues will be clarified in future NEPA (EA, EIS) 
documenla. 

2. Tables 2. 1.2.5-1, 2.1.2.S-2, 2.1.2.5-3 (Volume 1-Main Report, pages 2·12-13) do 
not satlsfilctorily clwactcrize the types of ER and decommissioned sites. There 
arc (p. 2-9) approximately 2,120 potential release sites (PRS) ofwhlch 1,370 have 

3. 

4. 

5. 

been identified u requiring No Further Action (NFA). The SWEJS should 113-2-12 
provide a more detailed SUDIIIIlll)' of the remainini7SO PRS and decommissioned 
sites, including site-specific location, relative risk to the public, types of 
contaminants, daogers posed (e.g. \\'Bier quality, cultural concerns, ecological 
risks), and whether the sites are on DOE lands, public (e.g. Los Alamos County) 
or Pueblo lands. 'lbere should also be a table describing potential future sites. 

The possibility exists that LANL technical group! may have to take on restoration 113-3-12 
activities. The SWEIS should qualitatively discuss this and provide a 
supplemental analysis. 

The SWEIS should provide a table on the cumulative effects of the ER program. I 
This table should include effecta to soil (erosion potential and amount of soil 13-4-9 
removed), water quality, cultural sitel, wildlife habitat, veaetation, and air quality. 

The SWEIS should state that future NEPA documents will discuss the advantages I 
of new technologies for soil remediation (e.g. soil washing systems) and the 13-5-12 
impacts of contaminant removal versus stabilization. 

Comment 13-1-12 

Location of SWEIS Revision(s): volume I, section 2.1.2.5 

Response: 

The discussion in the SWEIS is meant to convey the fact that the ER Project 
will be conducted regardless of the operational alternative selected. The 
overall approach and character of the project, as discussed in the Accelerating 
Cleamup: Paths to Closure Report (DOE 1998a), are not expected to change; 
this aspect is analyzed in the SWEIS. The exact nature and timeline of 
specific actions will be influenced by a variety·of factors as the actions begin 
characterization. Future remediation actions will undergo NEPA review. The 
text in volume I, chapter 2, section 2.1.2.5 has been modified accordingly. 
For additional information, see Major Issne 2.8, Environmental Restoration, 
in chapter 2 of this volume. 

Comment 13-2-12 

Location of SWEIS Revision(s): None 

Response: 

Adequate data to convey a detailed assessment of risks from each potential 
release site is not available. For additional information, see Major Issue 2.8, 
Environmental Restoration, in chapter 2 of this volume. 

Comment 13-3-12 

Location of SWEIS Revision(s): None 

Response: 

Resources within the Technical Groups are already matrixed into the ER 
Project, as appropriate. No additional transferofresponsibility away from the 
ER Project office is anticipated. Technical Groups are already responsible for 
taking actions to maintain their operations in compliance with environmental 
regulations. 
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Comment 13-4-9 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS discusses the impacts of existing contaminants in air, water, soils, 
and sediments, the potential impacts from movement of these contaminants, 
and the potenital impacts of the introduction of new contaminants. 
Information from these various media anlayses are integrated in the anlayses 
of human health and ecological risk. These analyses are, in turn, presented in 
a cumulative sense or in a regional context. It is further acknowledged that, 
while risks from these contaminants are low, the majority of the risk arises 
from existing contaminants. In this sense, a large portion of the SWEIS is an 
analysis of the "ER Program," or more directly, sites which require 
characterization, study and potenital remediation fall under the ER Program. 
Information on these sites is not complete, so the anlayses mentioned above 
anlayze the situation as best we understand it at the present time. See Major 
Issue 2. 8, Environmental Restoration, in chapter 2 of this volume. 

Comment 13-5-12 

LocationofSWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration (chapter 2 of this volume). 

~ 
::i 
::i 
§ ..... 

~ 
~ 
::i 
§ 
~ 

R-> 
~ 
~ 

~ 

~ 
"" 



w 
~ 
w 
a.. ROCKY MOUNTAIN PEACE AND JUSTICE CENTER 

DOCUMENT 14 
PAGE 1 OF7 

Rocky Mountain Peace and Justice Center 
P. 0. Box 1156, Boulder, CO 80306 U.S.A. (303)#4-6981 FAX(303)4#-6S23 

To: Mr. Corer C111z 
V. S. DOE Albuquerque Operldooo Office 
P. 0. Box .5400, AlbuqueJqUe, NM 87185-5400 

Prom: LeRoy Muon~, Pb.D. 

Juae 24, 19118 

Rc: Dralt Site-Wide EIS fur Coadnued ()penlioo of tile LANL 
SuppiCIIIOnt to Oral ud Wrlttea Teotlmoay Provld«< '""• 10, 1998 

ID Sauta Fe na Juao 10, 1991. l ''"tilled orally IUd Ia wrlllaa on lhe SI~Wldc J!IS for I.ANJ. 
(eDCioaed •• my wrlttco tcllhaoay). no follnwla& suppleiiiCIIII the teSIIIIIOIIy I thea gave: 

MORE REGARDING 111F.ROCKYR..ATS ORAND JURY: 

A) ne cnvlron...,lol crim01 duo Rocky Plots Oraod lurors l•vOitlgatecl were due eitber 
(I) 10 tccllalcal laablllt7 10 IIIUc bombl all'ely aad lesally, or (II) 10 aa officio! policy 10 
cut co.-a. Before proceedles "With pit pruductloa at I.ANL a clear determlaauuo aocda 
to be mode u 10 which of lbeoe two poaalbllltl.. prevailed It Ructy flail. If psovldcd ao 
opponualty, the jurors should be able to shed llpl oa IIIIa tcy l11ue. 

B) Wbat wu IH 101• of the AlbuqUCJqUe DOE office Ia tile eveoll !bot led 10 the JuDO 1989 
FBI raid and auboequelll araad jury IBveallaatloo? Wbat peroouel Ill lhe Albuquerque 
offl<c wore reopoulllle for operltlou It Rocky Filla 11 duo time of the raid and follow-up 
lavetlllatloa? Are aome of tb- aame plllaoaoel aow lovolvecl Ill plano for Cllhanccd pit 
production or I .ANJ. aod will they cootlnue 10 be reopoaalble for operatloaa or IIIIa type at 
LANL? Did the Rocky Pilla Or tad Jurors ldcaUfy any DOB peraonoel In the Albuquerque · 
office u poaslllly culpable In tho crl11101 tho jurors were ukcd to lnvcadgote? 

C) What cu VOE do to eaaure that tile Ro.:ky I'Jata OraDd Jury be stveR on opportunity 1D 
toll what they koow without coamalot7 DOB should toadder aat1a1 a conlfOIOIOaal 
committee ID lfUt Immunity for tho jurora 10 te.tlly before the committee. 

MOREREOARDINOLEFTOVERS fROM I'll' PRODUCTION: 

14-1-3 

A) What llboul deuap? Tbo LANL SWEIS loeb a eotuprelleoalve cleanup plu for the 114-2-12 
ellhanced ph psodacUon opUon. 

B) What about arouadwater protectloa aad aiOnnwater 111noR1 The I.ANL SWEIS seeiDJI to 114-3-11 
pall ovar rheae coacetaa. Tbey are major probloau IOday at Rocty Flats. 

OfflaliSSVI!SRELATEDTOROCKYH..ATS: 

A) What Ia beln1 dooe at LANL rcJardiAI psoceaaln& uf plutoalum-belrlas rcslduOI from I 
14 4 

g 
Rocky Pilla? What Ia the aclle of cune~~tly pinned actlvlly? The timetable? nc SWBIS - -
needs 10 daacrfbe Ia detail the full ruse of eavlronmeatal lmpacll fur thla wod<. 

B) Ia LANL alao Involved Ill MOX fuel fabrlcatlua out of dlouaemltlcd pitt? What Is tbo I 14-5-6 
pluocd lad poteatlal masnltudo of thlo project? no eavlroamemal lmpac11? 

C) Are 111ero plana to modify the Nuclear Material• Stor.,. Facility at LANL? Theae aced I 14-6-21 
to be dostrlbcd In full with accompaaylos dclallod aulyala of cnvlronmenral lmpatll. 

RESPONSE TO COMMENTS BY THE ROCKY MOUNTAIN PEACE AND JUSTICE 

CENTER 

Comment 14-1-3 

Location of SWEIS Revision(s): None 

Response: 

DOE has addressed the health and safety issues raised by the investigation at 
the Rocky Flats Plant and has made appropriate changes in operations and 
procedures at LANL. For additional information, see Major Issue 2.5, Pit 
Production, Comparison Between LANL and the Rocky Flats Plant (in 
chapter 2 of this volume). Provision of immunity for the Rocky Flats Grand 
Jwy to testify before a congressional committee is outside the scope of the 
SWEIS. 

Comment 14-2-12 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 

Comment 14-3-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment I 0-7-11, above. 

Comment 14-4-9 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-15-9, above. 
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Rocky Mountain Peace and Justice Center 
P. 0. Box US&, Boulder, CO 110306 U.S.A. (303)444-6981 FAX(303)444-6523 . 

To: Department of Energy 
From: LeRoy Moore, Ph.D. 
Re: F.IS on Plutonium Pit Production at Los Alamos Lab 

June 10, 1998 

INTROOUC110N: My name Ia LeRoy Moore. I live about ten mile& from the Rocky Rata 
facUlty In Colorado and work with the Rocky Mountain Peace and justice Center of 
Boulder, Colorado. I bring to today 'a hearing the perspective of one deeply familiar with 
the history of Rocky Flau, the only facility where plutonium pits - the explo&lve core of 
nuclear warheads - were man.produced In the U.S.A. through all the years of the Cold 
War. In response to OOE'1 plan to do plutonium pit production at the Los Alamos National 
Lab I wish to raise a number of question~ based on the Rocky Flats experience. 

Over the yean since 1979 when lllrst became Involved with the llo<:lly Flats Issue I have 
written dozem of articles, net lheeu, and research papen on Rocky flats and related 
matten. lam the primary author of the Citl:eeo's Guide to Rocky Flau (199Z), a work that 
documenu many of the blstorlcal problems associated with Rocky Flats. A copy of the 
Citizen 'a Guide wW be Included with the text of my telltlmony today (attachment A). I was a 
founding member of the Rocky Flats Citizens Advisory Board, served on the Rocky Flau 
future Site Use Working Group, and am now a member of the Rocky Flats Radionucllde SoU 
Action Levels Oversight Panel. I am also currently Involved In helping create public 
oversight of the Att!nlde Migration Studies underway at Rocky Flats. 

HAZARDS OF WORKING wrrn PLIJTONIUM: The pit, or fissionable core, of a nuclear 
warhead Is fabricated mal.o.ly of plutonlum·239, an alpha emitter with a half·life of 24,400 
years. The radioactive eml!slons of this material cannot penetrate the skln, but 
inhalation or Ingestion of a minuscule particle may result In cancer, genetic aberration, 
or harm to the lmmune system. All work with plutonium thus Is inherently dangerous, 
especially pit production, which generates very fine panicles. 

PIT PRODUCTION AT ROCKY FLA1'S: Pit production began at Rocky Flats In the 19SOs. It was 
halted In November 1989 because the work could not be done safely and without violating 
feder..t enVironmental laws. Over the next two years and two months OOE spent nearly S2 
biUion trying unsucceiSfully to get Ror.'ky Flats back on line. r:arly In 1992 the mission of 
the facUlty was changed from production to cleanup and environmental remediation. It Is 
Important to remember that pit productlun was oritlnally halted at Rocky Fla111 not 
becawe the Cold War was over but because this work couldn't be done safely and legally. 

MAJOR ACCIDENTS AT ROCKY HATS: The history of pit production at Rocky Flats is a saga 
of accidents. One such was a plutonium 1\re that erupted In a glovebox line on a Sunday 
afternoon In May 1969. This fire, the most expensive Industrial fire In U.S. hl.story up to 
that time, consumed about a ton of plutonium. Fortunately the Hre was contained within 
the buUdlng In which it occurred. Many people In the Denver area saw smoke billowing 
from the site. lid Martell, a scientist from the National Center for Atmospheric Research, 
called on the Atomic Energy Commission (AOC) and Oow Chemical, operator of the plant, to 
sample soil off the site to see If plutonium had escaped Into the surrounding environment. 
lhey declined, so he and a colleague took their own samples. They found elevated amounts 
of plutonium at severJI locations east of the site - that Is, toward central Denver. 

Comment 14-5-6 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-14-6, above. 

Comment 14-6-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comments 10-4-21 and 10-17-3, above. 
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In February 1970 Marten presented hto findings to Dow, AEC, and the Colorado Department 
of Health. At this meeting Dow and AEC officials Insisted that the plutonium Martell found 
didn't come from the May 1969 fire. They revealed for the very first time two other 
attldenta that could have been the oource for what Martell found - a major fire that 
happened 11 September 1957 and the so-called 903 Pad Incident In which plutonium waote 
stored for a decade outdoors ID drum• had leaked Into the soU (the "903 Pad" Ia the name 
for the asphalt pavement with which the storace area was covered In an attempt to halt 
wind dispersion of plutonium panicles). Th1a Is how the public and the Colorado State 
government learned about what today are regarded as the three worst accidents In the 
history of RockY Flat• from the standpoint oC plutonium releases to the environment. 

1957 A FATEI'Ul. YEI\ll: Roc:lty Flats had been on line only five yellt'S when the first of 
theae accidents, the 1957 fire, happened. Indeed, 1957 was a fateful year for the very 
youns nuc:lear weapons Industry worldwide. In the fall of that year three major accidents 
occurred In qUick ouccuslon - the 11 September lire at Roclty Flats, the explosion of a 
nuclear waste storase tank at Kbystym near Chelyablnslc. In the Soviet Union on 29 
September, and the II October near meltdown of a plutonium production reactor at 
Wlndscale, now called Sellafleld, In Britain. Three governments, two capltallst, one 
CollUilUniSt, acted tdentlnally. They mlarepresented what had bappened, withheld 
Information, and lled to their own publiCI whUe their respective nuclear weapons 
production programs went forward. The quantity of plutonium released in the 1957 Rocky 
Flail fire 15 much disputed. Records from the event were Intentionally scanty, and the 
task of tryln1 to reconstruct the accident Is exr.eedlngly complex (see Citizen '1 Guide, pp. 
25-27: the most detailed analy1is Is belna done 111 part of the Incomplete multi-year dose 
reconstruction study beln& carried out under the auaplcea of the RockY Flats Health 
Advisory Panel and adiDinlstered by the Colorado Department of Public Health and 
Environment; this study will alao try to quantify the releases from other accidents). 
Operations at Ins Alamos today are probably much safer than those at Rocky Flats ht 1957.,14-7-22 
But my flrat question to DOE IS whether It can guarantee there will never be a major 
accident In Irs projected plutonium production operations at Los Alamos? 

ST:CROCY, D~. AND DEMOCRACY: I have reft'l'l'ed to the three worst aCCidents in the 
history of Rocky folata. There have been numerDUI other accldentl; Indeed, they continue 
to this day. Amazingly, even In this ttme of relative glasnost In DOt: operattono, the public 
atlll sets lied to. I auach a copy of an oJHOd I wrote regarding a September 1996 accident 
that resulted In a relatively minor radiation release but about which both OOE and Kaiser
lUll, Its contractor, lied to the public (see attachment B). When this happens, we the 
public become slteptlcal; It's hard to know when we're being told the truth. 

Manufacture of nudear weapons has been a secretive operation ever since the beginning 
of the Manhattan Project here at Los Alamos. Designers and buUders of nuclear bombs 
Insist that secrecy Is required for bomb-maltlns. But It has always been the case that 
secrecy serves as a veil for daJnqe, and that daJnqe provides a pretext for deceit. So all 
three- secrecy, damage, deceit- have been common. 

Nudear weapons pose three fundamental threats -· the threats <)f nuclear holocaust, of 
environmental harm, and of secretive and therefore anti-democratic decision-making. Of 
these three, the last, the Inherently anti-democratic aspect of the.., weapons, Is, In my 
view, far more danaerou• than either oftbe other two, for It provides the base which 
makes the others possible. 'lhe ~e~.·recy, and the l)'tng that flows too easily from It, Is a 
cancer in our body politic. I Invite the OOE and the Ut!lverslty of Califomla which run~ 
the Los Alamos lab to e.'Cplaln the rationale for continued secrecy and how the malting of 
plutonium pits will protect democracy rather than destroy it. The answer cannot simply 
be asserted. It requires demonstration. It can ot!ly be shown by means of full 
partk:lpation of a fully Informed public, something never e><perienccd at Rocky Flats wtd, 
I dare say, not at J.os Alamos either. 

14-7-22 

Location of SWEIS Revision(s): None 

Response: 

DOE cannot guarantee that there will never be a major accident in the 
plutonium production operations or in the transport of waste in trucks from 
LANL. ·In the realm of accident analyses, there are few accidents with zero 
probability, although there are several with low probabilities. The SWEIS 
presents probabilities for a large variety of accidents in order to inform the 
decisionmakers and the public of what these probabilities and consequences 
are for accidents at LANL, so that decision makers can make informed 
decisions. However, DOE and LANL do take the necessary steps and 
implement appropriate policies, procedures, and programs to ensure safe 
operation of all nuclear facilities. 
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ROUTINE OPERA"I10NS AND LOW·DOSE EXPOSURE: One item about which the pubUc around 
Rocky Flats hilS never been fuUy informed is the hllnD that comes from routine 
operations. Maklns plutonium pits results In routine radiation releases. Thla wUI be as 
true at Loa Alamos as It was at ll.oe:ky Flats. l"he quantities may be IIJDllll. Exposure to these 
small releases wUI be well within the lt<gally mandated "pennlssible exposure" range. But 
what Is legally permissible may In fact be truly harmful to some number of persons. The 
effects of this sort of exposure to the general pubUc remains for the most part 
undocumented around a facUlty like Rocky flats. 

The late Carl Johnson, sometime bead of the Jefferson County Health Department (Rocky 
Flats Is in Jefferson County) thought he saw a direct correlation between the downwind 
plume of plutonium releases from Rocky !'lata and the statistics of cancer lnddence In the 
Denver metro area. Cancer rates, he said, were hll!her In areas of greater plutonium 
concentration, lower In areal of lesser concentration. But his conr.luslons relied, at beat, 
on circumstantial evidence (on Johnson's work, see Citizen's Guide, pp. Hl-19). 

More to the point would be studies of the effect of low-dose exposure on Rocky Rats 
workers. Gregg S. Wilklnaon, formerly of the Los Alamos lab, studied Rocky Flats workers 
who had sustained low-dose exposure on the Job. lie found an elevated cancer incidence 
among workers exposed to only five per cent of what OOE mandated as petmlmble for 
Ufellme exposure. With his Instruments he couldn't measure smaller doses. This indicates 
that exceedingly low-dose exposure may In fact be quite harmful. Some sctentlsta have 
concluded that !ow-<iose exposure Is more harmful per unit dose than high dose Clq)OIUre 
(see the interview with Karl z. Morgan In Robert Oct Tredicl, At Work In the Fields of the 
Bomb {1987], pp. 132-134). Wllklnson's work points in this direction. When he came up 
with his disturbing results about the effects on Rocky Rats workers of low-dose exposure, 
his Loa Alamos aupen1sor wanted him to modify his reaulta prior to publication in the 
lntereat of "the customer," that Ia, DOE. After he published his findings without alteration, 
be was ostrad:r.ed and fr01:en out of his Loa Alamos Job (see Cld2en's Guide, pp. 20.21). 

ROUTINE OPERATIONS, THE 1989 FBI 'RAID, AND THE ROCKY FlATS GRAND ]URY: The 1989 
production halt at Rocky Flats was sandwiched between two scandals, the FBI rald of 6 June 
1989 and the subaequent grand jury Investigation. The FBI raided Rock)" Flats to collect 
evidence of violation of federal environmental laws In the routine operations of the 
facility. In the aftennath of the raid, Rockwell told DOE It would close Rocky flats unless It 
got Immunity from prosecution. DOE threatened to dismiss Rockwell for breach of 
contract If it closed the plant, whereupon Roclr.weU sued DOE to prove that It couldn't 
operate Rocky Flats as DOE wished without breaking the law. ~retary of Energy Watldns 
promptly f1red RockweU and replaced them with a new contractor, EG&G (see Citizen's 
Guide, pp. 62·63). 

Meanwhile, a federal grand jury was convened to review evidence that environmental 
laws had been broken In the day-to-day runninl! of the faclllty. After two-and-a-half 
years reading documents and hearing testimony, the grand jurors wanted to Indict key 
Rockwell and DOE personnel. But behind the scenes DOE lobbied the Department of Justice 
for an out-of-court settlement A deal was struck. Rockwell admitted guilt to minor 
r.harges, was fined S 18.5 million, and was excused from any future prosecution for any of 
the alleged crimes. DOE got off scot-free. The grand jurors, feeling betrayed, refused to let 
the Judge cllsmlss them and drafted a report calling for criminal prosecution of particular 
persons. When parts of this report were leaked to a local newspaper, the judge threatened 
the Juran with contempt citations for violating their oath of secrecy. Attempts to get 
congressional Immunity for the jurors so they could tell their story have so far failed (see 
attachment C). 

No comments identified. 
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The public In Colorado as well as here In New Mexico Is entitled to know the full truth of 
what waa learned by the grand jury about the hazards and Illegalities of routine pit 
production not long ago at Rocky Flats. Until the juron reveal what they know, we lack 
full Information rqardlng what Is entailed In pit production. I therefore propose that as 
part of this EIS process DOE take whatever steps are required to provide the Rocky Flats 
grand juron with a setting In which they can tell what they know without restraint. The 
public then, also as pan of this EIS proceu, should be given ample opportunity to consJder 
and to comment on what the grand jurors reveal. In sum, I am proposing that the ElS 
process be modified to accommodate the Rocky Flats grand jurors. Without this, not only 
wiU the public be kept In the dark but It will be lmposalble to undentand the full range of 
Jmpacta that may be entailed In moving ahead with plutonium pit production at Los 
Alamos. 

DFAUNG wrm THE l&TOVERS FROM M PRO.DUCl'ION: With pit production ended at Rocky 1 14-8-3 
Flata we are now dealing with three principal leftoven from thla actMty: a large 
inventory of surplus plutonium, a contaminated 51te, and vast quantities of nuclear waste. 
Each of these entalla a set of complex problems. For present purposes, let It suffice merely 
to say that DOE It has not solved the major problems In any of these three areas. They 
remain as part of our legacy from four decades of pit production. 

I therefore wish to ask a very specific question: Can DOE provide a publicly credible 
demonstration that It has solved the problems of what to do with surplus plutonium, 
nuclear waste, cleanup of contaminated sltea7 Until it can satisfy the knowing public that 
It has solved these problems it should not proceed with activity likely to reproduce these 
problems In another setting. (Of course, f do not mean to Imply that Los Alamos wUI face 
Its version of these problems only If It takes up mass-production of plutonium pits.) 

CONCLUSION: WHAT THE PUBLIC NEF.JJS FROM THE IDS AlAMOS lAB: As an outside observer 
of activities at Loa Alamos, I muat admit my own grave disappointment that we are 
gathered here today to comment on the prospect that this lab may be turned Into a bomb 
production factory. This Isn't what the country needs from Los Alamos. The Cold War Is 
over. India and Paldstan have sh011.n that nuclear proHferation is no abstraction. What 
we therefore need from the Los Alamos Lab Is not more plutonium pits. This would only 
encourage proliferation. What we need Is visionary leadership to fulfill the U.S. treaty 
commitment to aboUsh nuclear weapons (Article VI, Nuclear Nonproliferation Treaty). 

But this isn't all we need. A long-time friend of mine now works at Los Alamos doing 
research on the technology for measuring the presence of radioactive materials In the 
environment. This kind of research, necessary for the cleanup activities now going on at I 14-9-1 
Rocky Aata and elsewhere, Is an example of what we need from the labs. We don't need 
more plutonium pita. We need Instead research on how to neutralize nuclear materials so 
we~l then be able to deal responsibly with surplus materials and nuclear waste. We need 
research on safe, affordable, environmentally viable technology to help return 
contaminated sites to something approximating average bar.kground radiation levels or 
greenfield conditions. That Is, we need research for real cleanup. 

We need these several things not just for today but for future generations, not just for 
ounelves but for all othen adversely affected by nuclear materials. There's meaning, 
there's morality, In choosing to meet these needs. Is the DOE capable of making such a 
choice. 1 hope so. If not, I Implore ind!,·iduals who work at los Alamos to reject pit 
production In favor of doing work that wlll be more rewarding because It Is truly needed. 

Comment 14-8-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 14-1-3, above. 

Comment 14-9-1 

Location of SWEIS Revision(s): None 

Response: 

As noted by the commentor, LANL supports basic research programs. The 
SWEIS analyzes the Greener Alternative, in which LANL capabilities would 
maximize support to DOE nonproliferation, basic science, and materials 
recovery, and minimize support to DOE defense and nuclear weapons 
missions. However, as discussed in Major Issue 2.1, Anti-Weapons 
Sentiment/Mission (in chapter 2 of this volume), under current presidential 
and congressional directives, DOE and LANL are required to continue their 
support of the defense mission. 
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Rocky Mountain News (!) 

F!td-~ltii' 

:Flats firm 
SPEAKOUT l 

plays fast and loose with truth 1 

~l.ol!'!~ .. 
T~T::~~ t~r.'",fm~'::U~tanR:~ 
dent there on Sept. 19. Over U>e 
four d«adea when the explosive 
cores of nuclear bombs were made 

~ t:::;~~~~'I:C~;'w~~ 
vadcd and truth WM hau'd ln Knd. 
But now that production has 
ended and cleanup of the contanH· 
uated $Ute ia under wav. un\ ar · 
nish~d truth is expected. Thar ~ 
11()Th~~,:;.r"c,ye:h:'18ccldent. ..s 
told "' tho media by Ka1Ser·ll•ll. 

' the corporation thlt run!4. Rurk} 
: Flats fur tbe Oeplrtment or Enm
: gy, goes as follows: 

• At about 6 p.nl on Sc1n 1 ... 
W(\rkeC& enaaged II) uurd11•ll 

. t:le.anup opcrattoM backPd :i 1>1c-l~l! 
i of heav~· eqmpmcat tJver an c:mpt; 
· drum crusted W\th uran1un1 23t;. 
1 sptUing a small arnount oi the matC'· 

! ~~g;:, ~!iiOI~~d~~,'n_~~~~ 
: and would have to be removed 

I
! • Employees discovered t!IC' 

problem when they 101 a h~gher-
1 lhln·nurma\ rac11oacuvny -re~d:ng 

nn the tracks of almnt·lcader The 

I tracks were traced to where \II(' 

drum had been ru.n over. 
I • The 1ncident was fetltlr\t.'tl ill 
! 6.10 p.m By 6.25 the Emerf::NJ('\ 
, Operattons Center was IICU\ HtC'rt 
~ and employeea in the art";,. ~·~rf' 
i nrdered to shelter unul l~tcr ti:.J: 
. evenmg when the emerger.'-'' ~' ~$ 
i downgraded to an alert. 

1 fe::!f:~~:.~.'~~=~Otl~!:~· rtll': 

• Due to high wsnds. a U.!"ff'" ""' 
J)laced over the contanun<th'd 

: an::a. The! ~Nind c.a~s.ed a dt.:l.t\ 11: 
t.hc: dranup of the spd1. b~l 1t \\''1 .. 

completed over the week<·nd 
• An mtmnors revealed nH ·•:~ 

hunle rclcoasts n{ raduoar.t•\ ,. •n 
· lenni .;u tht· 1>ubh~ '~A.. . · 
' tend:.n~(·n·d 

Just as the med&a wene carr)'1ng 
!Ina ltor); a Roclcy flato employee 
who refuted to identify himiel( for 
lear of repriul called the Roclcy 
Mountain l'eace an4 Justice Cen
ter to MY the acdderit was worse 

te"~t ~: Jl:!~.w: ... ~~~ 
by ._ Internal R<>c:ky Flots re· 

~~;:~~~1i'v~ of"':'c!i:r:d'~ 
l>epartment of l'llblic Health an4 
l~nvtronmcnt. '£'bese reports pro· 
vide the foltowitlJ infortnalicm: 

a Duttna excavation wt)rk tu 
remn\'(~ nOtHadiOaetrvc cuntamt· 
nanls, workers uneatthed two 

~~i.1uf~ie7=. ~~:Wit'!d~ 
dcctded to eompres~~o these drum1. 

for~~~t"!~m tb~'lted.::rO:~~~~~rc 
crushed, workers took ;,n ox,":a,'.t· 
tor asu:le for repair. Ourmsr repau-s, 
th11 equipment was found to be 
.::ontarn1nated with ndsauon. The 
radaataon wu tnted to "•here one 
of tbe drumo had been auohed. 

• RAdiation speciatists detect· 
c.d very high radings of ,-.d.oac, 
uve cnntamiMtlon on the grQund 
near the crushed drum. 

• An emergency condition was 
declared, bu.t about an houl' pa&sed 
from the tJme of the in1tial n:pon 

~r!t;:ti~· ca:~~~~-=~~'!':.~~J. 
Thouah on•s1te workers wecc m· 
tiered to she!tt-.r, ao one tl)ld secu · 
nly pcrsonnet w protubrt entry tn 
the conwmnated area. 

w Al the tim~ of the iru:tdent. ttw 
unJy &r·monit.onaa equlpmes,t (111 
hand At the excavataon area could 
not detect radioactive matenals. 

• Communications wtth DOE 
headquarters and the Col"rado 
~tate eovemment were "Oawed.·· 

The story of thts acctdent u1 
t. nmmum4!ated b)' Ka1s~r-H1H 
ludco; at te-iltl the rauo ..... mtt· 

• A cunwrchenstvc stcp-hv· 
''~P prOI."f'dUr<.• fnr We clt'nnt!u 

either does not exist or was nQt 

bei~=~i:i=~·like th~ 
one to crush a drum containina 
ndioaetive material, are left to 
)unlo< pertonnel in the (""d. 

• Radlolosi<al air monitoring 
equipment wat not on hand where 
and when it wu needed. 

• The accklent wu discovered 
by1100ident. 

• The exact time of the apill 11 
not known. 1'1\us, how much time 
elapsed between the 1psll and 
inniluon of cleanup operation~ lS 

•lso unknown. 
• A worker knowledgeable 

about the lncident (cared reprisal . 
i£ be countered Ka1ser·Kdl'a ver· , 
!WJn of the story. i 

l-""ortunately. this was a relative· · 
ly mmor accident, smc~ it 
involved uranium 238, whlch is 1 
much less toXIC than other i 
radioac:tive materials. such as plu· · 
tonium. The accident rtvealcd , 
two major problem.&, thot•gh. i 
First. lack of aood cleanup proce- j 
dures can be corre.:ted. il the will 1 
to do so is P!tsent. Second, the ! 
willinaneas 01 Kaiser-Hill penon· • 
nel to play lui an4 loose with i 
truth will be much more difficult I 
to tofTeCt. How can we beli~ 1 
what they say? i 

Sadly - an6 L~is is a third prob- I 
lem sed by this situation -
1U th~l news media. wrth one , 
excepuon, simply repeated what · 
th(!'}" ~re: rokl. Th• on~ exception 1 
was the lAttpu.Jnt Tima~CGJJ. 
The-1r re-porters persisted with · 

~~t':!t~e=·~: ~~~ <:;~ i 
r.~~l~~~ ~~;~~~::~ i 
Hill seems not to have learned. I 
that truth crushed to euth wiU 
n&eagain. 

Ltllft;' Muorf, Pit. D. "'""k!o wrth i 
"'' k«lt~· Moandttl" JIMro' 11mf 1H.~flt't' • 
OtttrrtJf!Jowltkr. 

No comments identified. 
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~~ t :;tr.l:::: of :...orcttc 
l3>_. Puye Rd. 
Santa Fe, NM 87501-3335 
June 15, 1994 

Mr. David Rossen 
USOOB, ALOO 
P.O. Box 5400 
Albuquerque, NM 87185-5400 

l.lEh•l· l·lr. Rossen: 

I was unable to attend the public hearing June 9 in Los 
Alamos regarding the issue o! bringing plutonium from old 
weapons to Los Alamos for processing into new weapons. I 
r.horofore submit those written comments for tho record. 

I am a Sister of Loretto. The Sisters of Loretto, a 
national community of American Catholic religious women, 
came to this Land of Enchantment 142 years ago, 60 years 
before New Mexico became a state. 

The Loretto Community is opposed to bringing plutonium to 
Los Alamos for processing into new weapons for two 
reasons. The first is that ws oppose any building of new 
nuclear weapons. 

In H'l8 thO LOretto Community declared its c01m1itment to 
work tow.u:d an end of the production of nuclear weapons. 
In 1979 the entire body of 300 members gathered for the 
national General Assembly wrote by consensus and publicized 
the following statement• 

"Rooted as we are in our Judaeo-Chrictian heritage, we view 
our opposition to nuclear weapons ••• as an urgent moral 
imperative. We recognize that the burden of leadership in 
this regard falls not only on concerned persons throughout 
the world but especially on the community of faith •••• We 
wish to dedicate both personal and community efforts and 
resources in this direction through ongoing education and 
action •••• FUrthermore, we commit ourselves ••• to urge 
the u.s. Government to work toward global disarmament." 

In the 1940s, Loretto Sisters taught children of some of 
the scientists who worked on the Trinity test. Tho d~y 
after the explosion of the first nuclear bomb, the children 
brought to school what they called "klinkers," the melted 
blobs from tho bomb tower. Theno klinkers were passed 
a~ound the school before it was known that they were 
radioactive. 

This is just one of many examples of how our ctatc and our 
people have been contaminated with radiation by the nuclear 
weapons complex. The people of New Mexico have had enough 
of this industry that harms us. 

RESPONSE TO COMMENTS BY SISTERS OF LORETTO 

No comments identified. 
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To use the killing of people as a means to settle disputes 
is uncivili~cd behavior. It is time to use our groat 
technology and brilliMlt scientists to find peaceful means 
for settling the differences amonq us on this planet. 

The Sisters of Loretto nation-wide urge you to seriously 
con•ider converting tbe research projects at Los Alamos 
National Lab to paaccful purposu. The U.s. gove:rrunent 
conducted a study of 100 military bases that had been 
closed around the country. In 98 of these cases, 
alternative industry had been developed and had brought an 
increase in the cconomv of the lccal community. 

National security requires well-educated citi!ens, economic 
vitality and environmental health. New Mexico citizens de 
not feel secure when we cannot find employment, cannot 
afford health insurance, or cannot pay the rent, and when 
our youth, who will run our nation tomorrow, cannot read or 
figure basic math problems. We do not feel secure when the 
production and testing of nuclear weapons pollutes our 
land, water and air, thereby killing some of us with cencer 
and caucing birth defects in our children. 

The Los Alamos National Lab could become an exciting 
international center for research in sucb areas as 
medicine, mass transit systems, waste management, and 
alternative energy sources. The Loretto community calls 
upon the Dept. of Bnerqy to lead our country in tbe 
development of tru~ national security, the kind of security 
that comes from a thriving nconomy, a healthy environment 
and well-educated citi•ens, not from figuring out better 
w~y: to kill people. 

The second reason the Loretto community oppose transporting 
plutonl~~ to Los Alamos is that it is a matter of public 
safety. out sayc they will take every precaution that an 
accident will not happen during transport. But it is 
impossible to control, for every second all along the 
routoa, every vehicle that ia carrying nuclear material, 
plus every other vehicle that comes within ita vecinity. 

we as a nation have not solved the problems of speeding or 
drunk drivers, nor have we oliminatcd from our lives the 
accidents that happen because of heart attacks, blood clots 
or other kinds of blackouts due to the hct that we humans 
arc not soma kind of fairy-tale super-beings. The NM state 
Police reported 48 accidents in 1988 involving vehicles 
carrying hazardous materials. That's an average of one 
accident a week just in this sta\te. 

Everyone who will be exposed in the event of an acciclent il; 
in great danger of getting cancer or at least of having 
their genes damaged. Damaqcd genes cannot be fixed -- the 
de!urmily goes em for genera lions. 

15-1-1 

15-2-15 

15-3-1 

15-4-20 

Comment 15-1-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. Also, see Major Issue 2.1, Anti-Weapons 
Sentiment/Mission, in chapter 2 of this volume. 

Comment 15-2-15 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. Also, see the response to comment 10-10-15, above. 

Comment 15-3-1 

Location of SWEIS Revision(s): None 

Response: 

Under the Greener Alternative, LANL would use its capabilities to maximize 
support to DOE nonproliferation, basic science, and materials 
recovery/stabilization mission elements, while minimizing support to DOE 
defense and nuclear weapons mission elements; however, as explained in the 
response to Major Issue 2.1, Anti-Weapons Sentiment/Mission (chapter 2 of 
this volume), LANL is required to maintain its capabilities to support the DOE 
SSM Program. 

Comment 15-4-20 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-8-20, above. 
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ln chc event of an acoidcnc, even the dust in the area will 
be contaminated. When that dust is inbaled or ingested by 
people living or working in that area, those people will 
contract cancer. How can we possibly clean up all the dust 
from such an area? Given all the testimony we have beard 
about the effects of a radio-activo release, even one 
accident would be too many. 

DOB has admitted that vehicles transporting nuclear 
materials do emit a small amount of radiation, but claims 
that this QmOUnt would be barmlesn. I disagree. 

When I lived in ~i, I worked with Dr. Rosalie Bartell, one 
of the scientists whom Dr. Robert March quoted in his 
excellent scientific testimony on April 9, 1990. Dr, 
Bertell is internationally recognized !or her research on 
the effects of low-level radiation on nuclear workers and 
the surrounding environment. 

When Dr. Bertell first began publishing her results, 
showing that the effects of low-level radiation are much 
more lethal than previously thought, her government funding 
was cut off because the government did not want such 
r@sults to reach the American public. 

Dr. MArch's testimony included evidence of the u.s. 
gove•nment•a pattern of deliberately keepinq the bealth 
effects of radiation secret from the American public. I 
want to add just one 1110re CX~U~~Ple to his list -- Dr. 
Bertall uncovered an Atomic Bnergy ComMission memo which 
recommended suppression of studies by PUblic Health 
services because they would cause adverse public reaction 
and law suits, and would jeopardize the testing program. 

A shocking number of other scientists also lost their 
funding or their jobs when they started reporting similar 
results, and a few have survived suspicious life
threatening "accidents." 

Today most scientists agree that the effects of low-level 
radiation ARE much more serious than we were originally 
aware of -- 1000 times more damaging than is commonly 
believed. Many scientists agree with Dr. Bcrtell that 
there is NO level of xadiation exposure that can be called 
safo. This is mainly because radiation has a cummulative 
effect -- each time you arc exposed, it builds up in your 
body. 

Each of us who livea or works or goes to school along a 
nuclear transportation route, or who comes ncar a vehicle 
on the roada transportinq nuclear materials, is exposed 
aqain and again and again, until the radiation build-up 
produces cancer in our bodies. 

15-4-20 
cont. 

15-5-23 

Comment 15-5-23 

Location of SWEIS Revision(s): None 

Response: 

The effects oflow-level radiation on workers, the public, and the environment 
have been studied by a large number of scientific groups and individuals. 
These studies have been sponsored by a variety of organizations, including the 
U.S. government, the United Nations, foreign governments, and independent 
scientific groups such as the ICRP. While some were funded by DOE and 
other national agencies, many were independent of the United States, and 
therefore, not under its influence. Consequently, suppression of information 
suggesting that the biological effects of ionizing radiation is much worse than 
the currently accepted values would likely not be successful. 

Such studies of the low dose levels of concern are extremely difficult, and 
none to date have been accepted as irrefutable by the international scientific 
community. The uncertainties involved are much too great, and there are 
many potential complicating factors that need to be accounted for. This is the 
reason why current risk factors are based upon observations of health effects 
at high dose levels, which are then conservatively extrapolated to low doses. 
However, the majority of studies performed have indicated that the risk is not 
higher than the current estimates, and certainly not 1,000 times higher. 

All of the United States government agencies involved in radiation protection, 
including DOE, EPA, and the NRC, are based upon guidance established by 
Presidential Directive. This guidance follows the recommendations of the 
ICRP, as do the regulations of essentially all other nations. This is indicative 
of the global acceptance by the worldwide scientific and safety communities 
of the authoritative recommendations made by ICRP regarding radiation dose 
limits and cancer induction risk factors. 

It is especially worth noting that in their recommendations regarding cancer 
induction risk factors, the ICRP specifically states that given the uncertainties 
in estimating the health effects of low doses of radiation, the actual risk may 
well be zero. For a more complete discussion of this statement, which 
includes the health effects of exposure to ionizing radiation, the reader is 
referred to the beginning sections of appendix D (volume Ill) in the SWEIS. 
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The Dept. of Transportation guidelines stress that "the 
state adequately consider public rick to all thoce who ~ay 
be·affected by radioactive uterial transportation." we 
the public have decided that transporting nuclear material 
cannot be made aufficicntly safe and the risk is too great 
for any suo:h t1·ansport to be allowed. 

Dr. Bertell, in the course of her research, also discovered 
cacc after case where DOB lied to the people involved in 
nuclear work. I was amazed to receive the annouacement ot 
this public hearinll because we have been told by LANL 
officials that LAHL was not planning to take over the 
weapons production work that Rocky Flats did. l feel that 
w~ have bean lied t.o a;ain. 

In the event that DOB gooa againat the will of the people 
and does decide to t1·anaport pJ.utoniWII to Loa Alamos, I 
leave you some guidelines that should bo followed to make 
the transportation safer than it currently is. 

DOE needs to provide lor and pay for all prepuation befo•·e 
one single transport is be;un. This includes full and 
extensive training of all persons who may have to respond 
lo &n accident, all along each section of the route. !t 
includes providing sufficient equipment and clothing all 
along the route. 

Paper suits are not sufficient. Paper stops alpha 
particles but not beta or gamma rays. Alpha particles are 
fatal if breathed or ingested. Remember, most of the 
Charn~l clean-up workers are now dead. 

Everyone living or working within a S mile radius all along 
the route should also be provided with sufficient 
protective clothing and maaks. 

Geiger counters and alpha particle detectors need to be 
stored for easy acccao all along the route. Alpha particle 
detectors, though quite expensive, are necessary because 
plutonium emits alpha particles which cannot be detected by 
geiger counters, and just one alpha particle breathed in by 
either a volunteer or innocent by-stander will produce 
cancer in that person. 

Should a fire occur, plutonium fires cannot be puc out with 
water -- it needs sand. So every fire department along the 
route will need to be supplied witb a sufficient amount of 
sand to handle a scriouo accident involving fire. 

Every community along the route will need a self-contained 
hospital unit where people can be isolated, tested and 
washed, aAd where even the water used for washing will need 
to be contained so it will not contaminate the community's 
water supply. 

15-5-23 
cont. 

15-6-20 

Comment 15-6-20 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that there are no significant impacts associated with the 
transportation of radioactive materials as a result of LANL operations. The 
SWEIS explicitly discusses and considers the potential safety concerns 
associated with transport of radioactive materials to and from LANL. These 
concerns are discussed in volume I, chapter 5, sections 5.1.10, 5.2.10, 5.3.10, 
5.4.10, and 5.5.10, and are elaborated upon further in volume III, appendix F. 
LANL's emergency response and preparedness program is presented in 
volume 1, chapter 4, section 4.6.3. 
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DOE should provide for and pay for all of this, aa well as 
set aside funds for any clean-up operations resulting from 
an accident. In addition DOE should provide automatic, 
full cancer insurance for all persons exposed during an 
accident. 

To summarize, the Loretto opposes the building of new 
nuclear weapons, and therefore opposes transporting 
plutonium to Los Alamos for that purpose. In additon, any 
transportation of radio-active material cannot be made 
adequately safe. If such transportation is undertaken, the 
foderal qovernment must pay fully to lessen the danger as 
much as is hunanly poaslble and to arranqc for full 
reimbursement for all consequences of any accidents. This 
should be arranged before aoy transportation begins. 

Thank you for conducting this hcarinq. I pray that our 
comments will be taken seriously. 

;t;re~,sL. 
Penelope McMullen, SL 

No comments identified. 
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'ttaal £~~.vctohHtUttaL Watch ;4tu4hce 

R, -- G. 'IWiiWig ==-~--m. Offii'Je 
~ .... •:a:ico 17185-5400 

olltly 15,1,8 

At1:Do Clml)' C&'a&J 

lllafN"1 a-u 011 Draft Site-widll BDY~ lllll*lt 
8ta~(IMII8). 

- l:lzJ 

'!lllllt.(ftibal ~ liltcb Allia-) in MIWag ~· on 
tile Dntt IIIIUI, ...sou• fully ud ~ viu tile 1:eCIImical 
.nrift u pnHQted bJ tile CCIIIOen d.~ fos: llllcleu 
lafety(CDIS). ecpy u att:aobM. · 

'!IIIGt. ..- DOtat.10.s of tile fact uat tile •t~aditiollal caltllral I 
proputiet" ia pl-.1 ia the qplindu of. tile Draft 11111118 •• 16-1-3 
CalOHd to beiJ19 pliiOell 1D tile 11111111 itlelf, wbJDII u 1D YiolaUoll 
ot- t:be .,A ..-... B:r pllcillg tbU in tile ap(IUd.ix IIIICI - in 
the IWII tile legality le ill qUeltiDa. A •:!« U.. ill Uia 
ngu4 u tile Qlleltlala·.of a•gOod faiu effqrt"iD tile OODdaot of 

· JOIII' .. u. ~ -:r IUid pr:I.YIICIY Ullll of tile 'lnCU.tional 
QliiiiJe u:eu and d- ia JIIDortant to tile 8aD IlclefOIIIO 'l'IIIIA 116-2-14 
~~- u u DZVrided 10&' ln tllll .. u-1: M9iatu .laUetia 38 
fJ11J.c1e 11ne1. ln O&'dar to IIIUblubacl a •tJOOCI faiu etfoR• the 
ilioN U- -t be 'IIOn.i on viU 8U UclefODIO ,_,.. helple ud 
- ... to wtablub a •no 1IDdar tak1119" J!aliDg. 

.a. u. J:G....LIIIIL lite- 1I1M -~ IH:a- ~H:ate~ eo w11 
•tos: CCIIItJ.nuecl OpeXetioA of tile r- Al- .. t1oDal Laboratoq• 
... u ~ dnel.ojllellt ~ in ud ._... tl'la f,egelldary LaDda of 
t1111 !IIIIa Peoplw of t:be ~ day laD llclefODIO 1'1111. Paablo, a 
~ ......,_ of pl- of tnditioaal 1i9ftifioanoa to tl'la ftlfA 
paaple ·-r ... ~ by tllll lead Ud ~·-ctilt~ tbat a::-.:s· Ill.-. of mo, tllll =tone\ Plrk ... !i:'etu •n•ua 31 , · tled 
• llDel f« 1111t ~ 'fnditioaal Caltaral ~.· 111a balletia ~~a • so:.=u .. aJ c..r.tanJ 
,...,.,. U a ,..141 tUt J.l eJJ..J.ble ltw lHllll.. U 
tae .. u~~~~aJ ... ~. ..... ·JNtaua e1 1t'• uaHJsUoe ldtll 
•JtenJ ,..UfiH w MJlela el • Ud .. -ltJ' tllat: 

~ 
_. .. u ._. .. --'*' .. bllt:N'J', ... ,., '" 
J.• aa.tat:alaJ. .. ue -t:.U•n• eeJtuaJ Jcr.UtJ' 

. -"*J'· . . 

1110et trlldit.tonal onlt11nl propeEtiN aiGnifJ.cant. to san Ildetonao 
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RESPONSE TO COMMENTS BY THE TRIBAL ENVIRONMENTAL WATCH 

ALLIANCE 

Comment 16-1-3 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS presents a discussion of TCPs in volume I, chapter 4, 
section 4.8.3. The impacts of implementing the alternatives on TCPs are 
discussed in volume I, chapter 5, sections 5.2.8.3, 5.3.8.3, 5.4.8, and 5.5.8. At 
times, when the amount of information on a given topic is extensive, the 
information is placed in an appendix and a summary is brought into the main 
sections of the SWEIS. However, this approach does not undermine the 
importance and relevance of the information. The SWEIS consists of four 
volumes, not just volume I. 

Comment 16-2-14 

Location of SWEIS Revision(s): None 

Response: 

Tribal contribution to the SWEIS was a major goal and many meetings were 
held with the Pueblo of San Ildefonso, as well as other tribes, to identify 
traditional cultural concerns. The confidentiality of sensitive information was 
paramount in the conduct of the TCP study and a process was mutually 
developed to maintain this confidentiality (consistent with Section 304 of the 
National Historic Preservation Act). For additional information see Major 
Issue 2.9, Cultural Resources, in chapter 2 of this volume. 
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Attachment A 

This Attachment A is identical to the comments submitted as 
Attachment A to Document 11. Therefore, the responses to these 
comments are not repeated here. Refer to responses to comments 
submitted by Concerned Citizens for Nuclear Safety, July 1998, 
Document 11. 
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A Review of the 

Draft 
Los Alamos National Laboratory 

Site-Wide Environmental Impact 
Statement 

June 1998 

Concerned Citizens ror Nuclear Safety 
Jay Coghlan 4c ColiD King 

(SOS) 986·1973 
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CCNS 
Conc-llmllll OHZ11nl hlr Nudllllr G11,ety 

The Draft LANL Site-Wide Environmeutal Impact Statement 

Summary Sheet: The Loo Alamo¥ Notional Laboratory (LANL) Draft Site-Wid• 
Environmental Impact StateiN!At (SWI!JS) gives the public an opportunity to comment 
nn and Influence the future of the laboratury. The lob knows wlutt It wants; In many 
J:Ctpe<ls, the Draft SWJ!IS represents the fonnallzation of wlutt LANL ha.• alw·ayA 
wanted. Under the Draft SWEIS's preferred alternatives. plutonium pit production 
wlll be n.located from the DOturiuus Rooky .lllato Plant to LANL's plutonium complex; 
plutonium pit storage will be expanded; high explosiv<1 testing, much involving 
special nuclear maleriala, wUI triple; tritium operations will be expanded; the 
development ol accelerator produced tritium will be pu!Sued; and the lab's "low-level" 
radioactive dump expanded. The lab's core nuclear weapons program budget has risen 
by nearly 50% since the end of the Cold War. DOE ls P"'Paring tu claim sub!rtantial 
cleanup at LANL by the year 2008 by moving some waste to the W oate Isolation Pilot 
Plant, while planning to leave 85% of total wastes buried in the ground. Futthermore, 
over the next 20 yean, massive volumes of new radloadlve wastes will be generated. 

LANL's prot..r..ed puot-<:uld War reason~for·being is to help ensure the 'oafety and 
rellablllty" ol the nuclear weapons stockpile. Aa a baseline, the atookpUe is currently 
judged tu be sale and reUable. DOE'~ own documtmlll state lhat no problem\! Of\! 
expected lor decades with ttockpUe aging that couldn't be delected and fixed by existing 
evaluation programs and remanufaCturing-as-needed ol both nuclear and nonnud~ar 
part8. Nevertheless, DOE has proposed and Is implementing the Stockplle Stewardship 
and Management (SSM) Program at budget levels now approaching $4.5 billion 
annually, exceeding Cold War levels for core nudear weapons research, development, 
and testing programs. In a SSM programmatic environmental impact statement, DOE 
repeatedly stated that •• a maHer ol national polic:y that new nuelear weapons would 
not be produced. However, DOE's real SSM Plan. (the IIO·colled "Green Book", ret..ased 
in o decluslfied version due to dlizen litigation), contains a number of admi .. ion• 
pertaining to the indefinite maintenance ol the stockpile, gradual replacement of 
existing weapons with modified or new ones, the posSible development ol new nuclear 
weapons in response to emergent threats, and the reconstitution of the. nuclear arsenal 
111 Cold War levcla, if deemed III!CC!SSary. 

The Indefinite extension of US nuclear weapona, coupled with piAM for the design 
and production ul new replacement or completely new nuclear weapons, Juts extremely 
signllloantlnlernatlonal implications. The principal lntemolionallnstrument for 
suppnosalng the prolil<!ratlon of nuclear weapona has been the NonProliferation Treaty, 
in which the nuclear weapons 1laleS promised In 1970 to enlt'r into seriou• negotiation¥ 
towords to)al nuclea• disarmament. A• lhelr part of the bargain, nonweapons states 
forever forowore the acquisition of nuclear weapuns. 'The recent deplorable nuclear 
weapon• tests by India and Pakistan have shattered the old nonr,rollferation reglm~. 
but also lutve hl~ted long held complaints ol a de f•r.W nu< ear apartheid enfor~d 
by the nuclear weapons state~~. The LANL SWEIS largely represent. an indefinite 
extension of US nuclear weapons progrants. Ultimately. this will help hinder global 
resolution of the ront rauses of proliferation. 

1D7Cien .. • ............. • New ~Ideo • •71501 •USA (11011)8-·1873 
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1n its leaked 1993 LANL Strategic Plan, LANL management made clear its desire to 
obtain whatever residual share of production capabilities of the consolidating nuclear 
weapons complex that it could, in order to arrive at the ultimate ability to produce 
complete nuclear weapons. The Draft LANL SWBIS Ia now Implementing expanded 
nuclear weapons operations at the lab, which will help assure LANl. of its position as 
lhl: nuclear weapons laboratory. Under the new stockpile plutonium pit production 
mission. LANL will step up pit production fron> the current rate of aroul\d 14 annually 
for R&:D (in the past often detonated at the Nevada Test Site) to 50 to 80 for stockpile 
production and eventual deployment. In order to help create more floor space for pit 
production, the Draft SWEIS proposes as a possible alternative an advanced plutonium 
laboratory, reminiscent of a project that was stopped in the early 1990's, the completion 
of which would have capped the creation of a 'special nuclear material park." In 
addition, because of a demonstration project to reduce pits Into commercial reactor fuel 
roda and the processing of dangerous LANL and Rocky Flats plutonium residues, 
LANL is slated to remain very much Involved in 11 variety of plutonium operations for 
a long time to come. 

The second major expanded activity under the Draft SWEIS Is the expansion of the 
Area G "low-level' waste (LLW) dump, which will othetwi&e run out of capacity by the 
year 2000. It is not just a low-level waste dump - • In the past reactor rods and 
"classified" wastes have been burled there. The Draft SWillS projects the burial of 
approximately 120,000 cubic meters of LLW over the next 10 years at Area G, In an area 
contiguous to the designated San lldefonso Pueblo Sacred Lands. In a process separate 
from the SWEIS, DOE Ia also considering whether LANL should become a consolidated 
disposal center for LLW from other DOE sites, potentially opening the floodgAtes for 
huge volumes of offsite LLW. Additionolly, the Draft SWEIS calls for the tripling of 
high explosives testing. much of It Involving nuclear materials, and the ten-fold 
increased stotagc of tritium at key facll!tle&. 

As important as what Is In the Draft SWElS Is what is not. Omitted ls&ues Include: 
• Specific budget costs for specific projects under expanded nuclear weapons activities; 
• The rebuild of the Nuclear Materials Storage Facility, an underground plutonium pit 
vault, never uled because of egregious design and construction de!flciencies. If rebuilt 
under one possible alternative, Its design capacity rould hold up to 35 metric tonnes of 
special nuclear materials (LANL's declared Inventories for plutonium and highly 
enriched uranium Ia 2..6 and 3.2. metric tonne; re»pectively); 
• Site-wide plans for cleanup; 
- Site-wide plana for the prevention of the oflsite migration of rudioactlve wastes; 
- Site-wide plans for the monitoring and protection of surface and ground water; 
• Clear transportation data regarding total projected current and future »hipmenl$ of 
radioacti\•c materials; 
• Environmental and health impacts of a major forest fire on lab property; and 
• Comprehensive analysis of the environmental justice impacts of locating expanded 
nuclear weapons activities in New Mexico. This state has the highest "minority" 
population, and is also home to the Waste Isolation Pilot Plmt, the nation's first 
permanent dump for defense nudcar waste. 

Given post.Cold War realities and the need to suppress the pro!Ueration of nuclear 
weapons, are the expanded nuclear weapons actiYities proposN In the draft SWBIS the 
direction that you want for Los Alamoe National Laboratory? Wrlt11!n public <OIIIIllel\ts are 1o 
be submitted Ia Mr. Cotey Crur. U.S. DOH. Albuque"!ue Opera 11oM Ollloo, P.O. Hox 5400, Albuquerque, NM, 
87185. Mr. Cruz wiU be a«eplinS public rommmls Wllll July 15, 1998. Cnpl<!s of the Apri11998 Droll SWEIS 
Summory and its •upporliftS d<l<UJII<nll can be obt.lned by cAlling Mr. Cruz ai1-801J.898.6623. 
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Los Alamos National Laboratory Background 

Los Alamos National Laboratory (LANL), the birthplace of the atomic age, is 25 11\iles 
northwest of Santa Fe in north central New Mexico. It was establlshed in 1944 as the 
research and development center for the World Warn Manhattan Project. which 
produced the two nuclear weapons dropped on Hiroshima and Nagualci. I.Ai'JL has been 
managed under contract for the Department of Energy (DOE) by the University of 
California (UC) during Its 54 years of existence. Because UC is a "non-profit, education•\" 
lnstitlltion, LANL pays no gross receipts tax to New Mexico (unlike Sandil National 
Laboratory in Albuquerque). The lab occupies approximately 43 aquare miles and is 
divided into~ teparate TecMic:al A%eu (TAl) (not all of which are numbered 
sequentially). The lab currently ea1ploys 9,977 full time worker equivalents, including 
subcontractors. U the Draft SWEIS'a alternative of expanded nuclear weapons activities is 
implea~ented, It is projected that 11,351 full time worker equivalents would be employed. 
LANL's current overall budget Is Sl.2 billion. The DOE Fr 1999 budget request for LANL 
nuclear weapON programs Is $835.9 11\illlon (nearly 50% higher than 1989 when the Berlin 
Wall fell); cleanup $45.2 million (much of It mete paper studies). By the year 2003, the lab 
Itself projects a nuclear weapON program budget of over $900 million. LANL is clearly 
"building up", not "cleaning up•, a questionsble post-Cold War priority. 

LANL'a Budget tor Cora Nuclear Weapon• Programs 
and ClaanuD Since tl\1 End of lh• Cold War. 
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The Stockpile Stewardship and Management Program 

LANL's professed reuon-for-being irl the post..Cold War environment is to help ensure 
the "safety and reliability" of the nuclear Wl!llpons stockpile. As a baseline, the stockpile is 
currently judged to be safe and teliable', and the evidence available to the public suggests 
that few problems are to be expected with stockpile aging for the foreseeable future. Briefly 
put, the overwhelming majority of components in a nuclear weapon are nonnuclear (such 
as radar, parachutes, arming, firing and fulling mechanisma, etc.). All of these components 
can be extensively bench tested. With the loss of full-scale underground testing and hoped 
for ratification of the Comprehensive T..,t Ban Treaty, DOE has proposed advanced 
experimental fadllttcs, augmented by greatly enhanced computer simulations of the 
performance of nuclear weapon•. The core area of possible concern pertains to the 
plutonium pit primary or "trigger",2 which must be imploded In near perfect symmetry to 
reach critical mass. However, the isotope of plutonium used for pit production (Pu-239) 
has a long half life of 24,000 years, meaning that for radioactive material it doesn't "age'" 
that rapidly.3 Therefore, it is unlikely that serious problems would arise with pit aging 
that couldn't be detected and fixed by already existing DOE programs for stockpile 
evaluation and remanufacturing-as-needed for pits. (For more background Information, 
please see attached fact sheet ''lhe Need for the Stockpile Stewardship and Management 
Program?") 

Nevertheless, DOE has proposed and is implementing the Stockpile Stewardship and 
Management (SSM) Program at budget levels now approaching $4.5 billion annually, 
exceeding that of Cold War levels for core nuclear weapons research, development and 
testing activities. Due to citizen activism, OOE was eventually pressured into completing a 
SSM programmatic environmental impact statement (PElS), which continually professed 
the need for the Program to ensure stockpile safety and reliability. However, in the course 
of citizen litigation over the adequacy of the SSM PElS (in which CCNS was one of 39 co
plaintiffs), OOE was forced to release a declassified version of its "Green Book", the real 
Stockpile Stewardship and Management Pian. That plan contains a number of admissions 
pertaining to the indefinite maintenance of the nuclear weapons stockpile, the gradual 
replacement of existing weapons with modified or new ones, the development of new 

1 The salety of nuclear weapons irwolvco 1M provention of WI&Uthorized use and accklenlal dotunation a11d 
the mitigation of radioaotive materialJ dlspmol In the ovenl of a/Ire. Owiously, m>dear weapons are not 
"safo'" in the event of •Whotlad Ulllt. Reliabllity lnvob·es the tucceHful detonation ol the weapon within • 
classiflod. pmenlap of dellllfl yield (probably :t 5 to 10'1'.), a11d not n«ossarily whethor a nuclear weapon 
actually blows up or not. Thio dlsdnction lolmportont In clebale ovw:r whethu the malnttnanco of !llo<kplko 
roliabWty It lor d<llc!mna! purp.,... only (in Dldor to prevent atta<k) or is so asoiduoualy maintained in D<der to 
pretorvelint lllrib capobWiios. At a matk!r of mllltary polky, the US has alwayo r..tutod to plodS" "nu lint 
use", an Important stop ill builcllns illtemationolantlll conllol cmfldmce. 
2 In modem nuc:loar weapono, a plutonium pit u a grapefnli~m.eclapheft. Tritium It Injected Into a hollow 
IMide the pit ImmediAtely prior to detcmatlon. The pit then Implodes, reaching criticii!IIIISs while flssloning. 
The Injected triUum fuoet, whldl in turn onhoaceo the pifs O..ioning ptoeett. The boostod pit then a<1t as a 
"trigger" to inldote 1\mun In oecondaty component>, which raulto in the bnmense destructive yields of modem 
thetmonu<loar weopons. The developm<nt of boooled pits allowed lor the miniaturization of nuclear weapons 
•uch that they could bo mated to lnterc011tintntal baUistic rnlsslles and other delivery •ystems. 
3 ). Co...., Mork (an omlnont LANL ph)'liclsL "fathe(' of tho American H·bomb, and evtntual ardent atm.• 
controladvoc:ate (now d.,.....d)) tugsesl<d to this wdter In 19116 that LANL odentlsb had the lomight 30. 40 
yean ago to ""t aside plutonium pits lor the oxp,... ptt!pOW of measuring agins ofloc:ts. In his words, "the big 
news waa that th..-e wu no newt•, that is the pita had not d~ttctably aged. While ~Mowl~dging thai thest 
materials .rut. DOE denied the author's request lor infonnation. 

CCNS ..,.,,,.of the Drofr LANL SWI!IS, June 1998, p&Je 2 
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weapons systems in response to emergent threats, and the reconstitution of the nuclear 
weapons anenal back to Cold War levels, If deemed necessary (primarily due to the 
poaeibility of a reaurgent Russia). The Green Book dedarea: 

The requirement to maintain the capability to deaign and engineer new weapon• 
systems to military requirements [was) stated In the DoD (Department of Defense) 
Nuclear Posture Review. Nuclear weapon¥ in the o:nduring stockpile will 
eventually be replaced. (New system development may be needed even to 
maintain today'• military choraoterlstics.) This work Ia antloipoted to begin around 
2010. In the meantime, future national policies are supported for deterrence by 
retaining the ability to develop new nuclear weapons for emergent threats. 

This Is in contrast to repeated statements in the SSM l'EIS that as a matter of presidential 
policy there would b" no more production of new nuclear weapons for the foreaeeable 
future.~ 

ThO> indeflnlte extension of the US nuclear weapons stockpile,' coupled with plans now 
being made lor the design and production of oow replacement or completely n..w nuclear 
weapono, has extr."'ltely significant intcmatlonallmplicatlons. The principal international 
Instrument for suppressing the proliferation of nuclear weapons has been the 1970 
NonProliferation Treaty (NPT), In which the nuclear weapons states promised to enter 
Into serious negotlatiONI towards total nuclear disarmament. A. their part of the bargain, 
the nonweapons states forever forswore the acquisition of nuclear weapons. The reamt 
deplorable nuclear weapons tests by India and Pakistan have shattered the old 
ru>nprollleration regime, but have also higl\ligh!P.d long IM>ld complaints of • d• focto 
nuclear apartheid enforced by the nuclear weapons states.6 The LANL SWElS largely 
represenl5 an lndellnlte extension of nuclear weapons programs at the lab and, by 
extension, this nation as weU. Ultimately, this will hinder global resolution of the root 
cau~ of proliftration. 

Draft LANL SWEIS Background 

Due to activist pressure, DOll agreed in 1995 to begin the pn•paration of a new LANL 
SWEIS. In accordance with the N11tlonal Environmental Policy Act (NEPA), it io current 
DOE policy to review existing SWB!So every five years and update them for oignlli<ant 
new Wormation or changed missions, aR needed. swtttss ore important because they act 
as the site-wide foundation for later proposed project-5p0eilic NEPA analyses, a process 
which Is known •• "tiering." SWJ!JSs are supposed to analyze the romuiative impact of a 
DOE site, which the Council on Environmental Quality Implementing Regulations lor 

-4 In 1997. • new earth.·pmetntkt1 nadoar wnpor\. the D61·U~ wu .ru5lwd. In the •tot'kpilfo aller bdng 
dooipod at I.ANL one! produced there and at Olher DOl! II..._ Sealantb:aUy, the US. sovommentlw lnsl<tod 
tballht B61·11ls not a new nudoor weapon be<- II If a modtficalloft olan edstlnc weapon. In ll!nnt ollts 
now lhilllary dw-llco (an ••rlh1'0nelrat01' hot "" !Ntcrently different tnllllary mliSion from the 
orisJnal model), It Ia dllllcult to d-ribe lhh _.llcatlon •• other !han a NOW weapon. 
5 DOE Is lm.,..._tlftg Stoc:llptle IJfo ExtonlioN PIOiriiNI specific lu 9th weopons oystomlllol II expects to 
maintain alltr IN yoar 20031n orde• lu suarantoe lhelr cpetallonol --unlit mld ..... xt contury. AHumlng 
that Russia wiD eventuaUy rallfy lbe START U"""" c:ontroltruty, tho U.S. Is plonnlns on an "endurms" 
ot«kpilo o/ 7 • 10 WftJ'O"' types, with a ""'I o/ 3,000 d•pklyed wom..da and roughly equal number. ol 
w.mod• •nd plulonlwn pits held in teMI'W. 

6 India had ,.fused tolign the NPT p""""ly boca .... nf what It viewed as ill dlscrbnlNitury nol\m:. In tUM, 
Pakiotan ,., ..... lu tlgn lhe truly unless lndlaliped. Israelis the oilier 1110pecll:d nuclear w .. pant power 
that ;. not a 11gnatory to the- NPT. 

CCNS Review ol t1to Draft tANL SWEIS, )une1998, pqe 3 
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NEPA defines as "the Impact on the environment which results from the incremental 
Impact of the action when added to other past, present, and reasonably foreseeable future 
actions .. ." The first and only LANL SWEIS was completed in 1979, which LANL had 
Internally acknowledged in the early 1990's as "obsolete and out-of-date." Nevertheless, 
the lab stU! pursued a number of expensive and potentially dangerous projects tiered off 
the old SWBIS. The new Draft SWEIS provides the public the only formal opportunity to 
comment on and Influence LANL's preferred expanded nuclear weapon$ operations. 
Following DOE's collection of comments and subsequent response to comments, DOE will 
then Issue a Final LANL SWEIS, expected in the Fall of 1998 (however, It is common for 
DOE NEPA documents to be delayed). That wm be followed by a formal Record of 
Decision Implementing DOE's chosen course of action. [Written comment period expires 
July 15, 1998. See the last page for DOE address for submittal of comments.] 

NEPA requires government agencies to conduct an environmental impact statement 
(EIS} of any major proposed action, and to offer a range of alternatives to that action, 
including as an arudytical baseline a No Action Alternative (the status quo). In this Draft 
LANL SWEJS, DOE proposes to continue operations at LANL from the perspecti-ve of four 
different alternatives: no action, expanded operations, reduced operations, and the 
"greener" altematlve. As defined by DOE, the No Action Alternative includes continuing 
operations in support of DOE mlasions without increasing plutonium pit production 
capacity (currently 14 annually) and without expanding the lab's radioactive waste dump. 
The Reduced Operations Alternative would include the minimum levels of operation 
considered necessary by DOE to maintain the needed capabilities to support Defense 
Program missions. The Greener Alternative -- an alternative that activists had pressured 
DOE Into considering- - rellects increased levels of operations at LANL in support of 
ntmprt>liferatlon efforts, basic science and nuclear materials recovery /stabilization and 
reduced levels of nuclear weapons acti\ilies. Because DOE has already stated that 
expanded operations is its preferred alternative, the rest of this review is concerned with 
that future direction. 

On a general note, NllPA analyses are supposed to Worm federal decision makers of all 
reasonable alternatives to a proposed action before "resources are irretrievably committed· 
to any one proposal. The Draft LANL SWEIS is notably deficient In that it does not assign 
specific estimated costs to proposed actions (all budget figures in this review are derived 
from other sources). An obvious question is how can the Final LANL SWEIS, if it follows 
the draft, accurately Worm decision makers in the absence of estimated project costs. 

Expanded Operations at LANL 

As the US nuclear weapons complex has shrunk and consolidated, LANL management 
has been eager to grab any residual share of the nuclear weapono business that it can. A 
1993 LANL Strategl~ Plan had an 18-page eummary, marked for external distribution, 
which was the occasion for a glowing newspaper editorial over potential region.U 
economic development centered on the lab. The remaining 102 pages, marked for internal 
use only, explicitly stated that LANL's "wlique reason to be" was nuclear weapons 
technologic!s and that the lab's goal was to become the "prime DOE/DP [Defense Programs] 
steward for the nation's stockpile." Towards that end, the lab sought to Implement the 
following new or enhanced capabilities: stockpile plutonium pit fabrication, uranium 
components manufacturing, lithium secondary ("H-bomb") components manufacturing. 
expanded plutonium storage, development of tritium manufacturing techniques, and 

CCNS Review of the D,aft LANL SWEIS. June 19911, P"S" 4 
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fabrication of beryllium components (used as tampers and reflectors in nuclear weapons). 
These capabilities have already been Implemented or soon wJII be under the LANL 
SWBJS. On a flldlity·apeciflc basis, this has the following Implications: 

Plutonium FacUlty Comple~. DOE has decided to relocate plutonium pit production 
from the notorious Rocky Flat& Plant to LANL's TA-55, specifically at Building PF 
(Plutonium Fadlity)-4. Pit production at Rocky Flats was never resumed after operations 
were halted In 1989 following an FBI raid Investigating environmental crimes. Rocky 
Flats experienced numerous fires (plutonlwn in some forms can self-combust In the 
presence of oxygen) and IUegal radioactive waste dwnping practices. With the transfer of 
this mission to the lab, LANL will step up its pit production from the current rate ul 
approximately 14 annually for research and development (which in the past were often 
blown up at the Nevada Test Site) to 50 to 80 (depending on single or multiple work 5hifts) 
for stockpile production. The stated immediate reason lor establishing this capability at 
LANL Is to replace pits that are withdrawn from the stockpile lor destructive analysis, 
specifically the submarine-launched W88 warhead. [LANL has recently produced it& first 
pit to stuckplle standards.! Probable underlying reasons lor establishing pit production 
have been discussed In this review's section on the Stockpile Stewardship and 
Management Program. Continuing pit production capability will allow DOE to extend the 
life of the US nuclear weapons arsenal into the Indefinite future and to produce new 
dC!Signs, contrary to Article VI of the NonProliferation Tn!aty (which mandates that the 
nuclear weapons powel'!l enter into substantive negotiations leading to total nuclear 
di~armament). 

In order to acmmmodate the need for more floor space for pit production at PF-4, the 
SWEIS proposes as a possible alternative the construction of a ''Brownfield Plutonium 
Alternative", so-called because It would be constructed on previously disturbed earth. This 
Brownfield Plutonlurn Facility would essentially be a 15.300 square foot advanced 
plutonium laboratory, highly reminiscent of a project that LANL had proposed in the late 
1980's called Itt.. Special Nuclear Materials Research and Development (SNMR&D) 
Laboratory. Because of aging problems with the Chemical and Metallurgical Research 
Building (see below), the lab sought the construction of the SNMR&:D Lab as a substitute. 
At estimates as high as $440 million, It would have been the largest capital construction 
project in the lab's history. Jn LANL's own words, completion of that lab would have 
provided the keystone to the creation of a "special nuclear material" park at TA-55 based 
on a triad of facllltie~~ • • the new advanced plutonium lab, the existing PF-4 facility, and a 
rebuilt Nuclear Materials Storage Fadllty (also discussed below). CCNS and others had 
insisted on the preparation of an El5 for the SNMR&D lab; this stalled the project long 
en<>ugh lor Cong.ress to review its need given the end of tbe Cold War and to decline 
funding. The lab then proposed three different upgrade phases lor the CMR Building as a 
substitute lor the substitute. Now, as a result of further ongoing problems at the CMR 
Building. DOE and the lab are apparently refloating the proposal/or an advanced 
plutonium lab at TA-55. 

The plutonium complex would also develop a pit disassembly technology, processing up 
to 200 pits per year. This would include 240 pits over 4 years in a demonstration project to 
reduce pits to plutonium oxides for commercial reactor fuel rod fabrication. This program 
to produce "mixed oxide" (or MOX) fuel for commercial reactors can pot•.ntlally become a 
major program at LANL. Other facJllties at LANL are already pursuing research Into MOX 
fuel fabrication, and the SWEIS fails to analyze the Impacts of this program. PP-4 would 

CCNS Review of tho Dml LANL SWEtS, Juno1998, pop 5 
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also procetS, use and rec:·cle up to 43 kilograms of plutonium-2387 for space and terrestrial 
uses (principally for the fabrication of thermoelectric batteries used in nuclear weapons 
and spacecnlt). C011ts lor rer10vations and new glovebox lines have been reported to be 
approximately $350 million. In addition, the Draft SWEIS con.,iders building a dedicated 
transportation corridor for special nuclear materials between TA-55 and the Chemical and 
Metallurgical Research (CMR) Building at TA-3. 

According to a 1998 federal General Ac:rounting Office report, LANL has the third 
highest inventory of plutonium residues of any DOE site. These -iducs are dangerous if 
not stabilized, and the program to do so is behind schedule by up to three years. LAN!. 
officials have cited competing priorities for funding, staff and equipment as impediments. 
As PF-4 is the only possible facility capable of processing plutonium residues, It is probable 
that the new and emphasized priority of expanded pit production could further delay 
stabilization of LANL's plutonium residues. In addition, up to 62 shipments of Rocky 
Flats' residues are tentatively scheduled for processing at the lab. Concerning plutonium 
stabilization, the Draft SWE.IS says liule more than that "LANL would recover, process, 
and store Its existing inventoey in 8 years.· Although the Rocky Flats residues are 
mentioned, processing of thOS<! residues are not analyzed in the Draft SWE.IS. The Final 
SWBIS needs to fully address the processing and stabilization at LANL of plutonium 
residues from both &lies, and help ensure that stabllization. of the Jab inventory is 
completed without delay. 

The Nudeu Materials Stor111e Facility. The Nuclear Materials Storage Facility (NMSF) 
at TA·55 was originally built in the mid· 1980's for around $25 million; the lab never took 
occupancy of the facility because of egregious design and construction defidendes.S Vaults 
In PF-4 now hold up to 2.6 metric tonnes of plutonium and other special nuclear 
materials. With Its original design capacity of 6.6 metric tonnes, the NMSF will be rebuilt 
for expanded storage at a cost of $56.7 million.' Because stored pits radiate heat, cooling 
systems are necessary for storage. The NMSFs current design utilizejl a passive cooling 
system. Installation of an active cooling system, which the SWEIS states may be 
considered "as appropriate", would enable the NMSF to hold up to 35 metric tonnes of 
SNM. [Current declued inventories for plutonium and highly enriched uranium (liEU) 
ue 2.6 and 32 metric tonnes respectively.) Tlli,q would effectively CONititute dramatic 
expansion of the NMSFs design capacity. In the 1995 Notice of Intent for the LANL 
SWBIS, DOE stated that pmpol;ed. capacity changes would be addressed in the SWEIS, but 
the Draft fails to do so. 

1 Plutonlum·238 hu a half.Uft of 87.7 yton 11\d is approximately 200 lime more radioactive than Pu-239. 
During a ft<mt processing ond manufa<turinc compel8n at Pl4 to prod""" tpactaaft batteri .. for the NASA 
Cuslnt I'Jopm. tho numbtr of radlolopol indd<llCft IDctusod by 2and a 1/2 timft. 
8 Somo ol- deficlaldto wore: 
• The dodciftg bay tor Sole and Socure Trllilerolronsportlng pits was bvflt too narrow to open tho trailer doors. 
As a resut~ pits would have to llavo boon lnnsporteclvlo NMSF offiet space to the valllt; 

2·3 feet of dirt wu plactd on tho roof of tho vault. The roo! was not oefsmlodiy qulliifiod; 
Vet~.tilation from the vault exJted in office space; 
Sp«l&l p.tlnf tn the vault tllat wu to aid In cleonup Immediately debonded from the l!Ubottafe; 
Two IQ boilers weft placed near the vault, an obvkJUs fltt and explnodon hazard; and 
Inadequate shielding was providtd to prottct p.t""""tllrom radiation. 

9 At this wrlttns. a HOIJoe oubcommlftee 011 F.norgy 11\d Wator Approprfaficms Is ,..,..,.,.,ding no funding for 
FY 1999 lxnwo It lc •concm...t that a validalecl buellne for the ooot and schedule of lhes< two ongolas projoctt 
(NMSf robvild and CMR upgrad.,] does not ••1st." 

CCNS Review of the Draft LANL SWE!S, June 1998, paae 6 
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The SWBIS is treating the rebuild of the NMSF as a "done deal", with the installation of 
an active cooling system as a possible alternative. DOE has claimed that the NMSF rebuild 
can be categc.>rlcally excluded from further NEPA review on the baais of its 1986 
environmental assessment, which was arguably llladequate at that time. The NMSF 
rebuild illsue Is Important because OOE has so far {ailed to make a prc.>grammAtic 
determination for the storage location(•) for "strategic"' pits.IO Other reasons that the issue 
of the NMSF rebuild Is Important are the known transfer of SNM from other DOll sites tc.> 
LANL, deficiencies involving the Individual canlstera In which individual pits are stored, 
and Increasing evidence of seismic risks at LANL. 

The Chemical and Metallurglcallletlean:h Building. The Chemical and Metallurgical 
Research Building (CMR) Building at TA·J (the moat populous technical area of the lab) 
was built in the mid· 1950's. It ia the lab's largest building at 550,000 square feet. Although 
it has many programs, Its principal mission Ia to support SNM processing and fabrication 
at PF-4 through sample analysis of Sllo'M. The CMil Building had a serious explosion 
during a classified experiment in November 1997. Other safety problems finally caused a 
seven month safety stand down, which has only recently been fully lifted. The firSt 
upgrade phase for the CMR Building has experienced serious enough cost oveiTilnl to 
warrant Congressional scrutiny (see footnote 8). 

Under the SWEIS's expanded operations, two currently unused wings of the CMR 
Building are being considered for direct support of LANL's plutonium pit production 
mission. Special nuclear materials sampling would Increase to approximately 11,000 
samples per year. A special recovery line would be relocated from PF-4 to the CMR 
Building to recover tritium from plutonium componenbl. It ill also possible that "pit 
reuse" operations (a "tune-up" of pits) would be relocated to the building. All of these 
relocations serve the ultimate aim of providing more floor apace at PF-4 for stockpile pit 
production. In addition, the CMR BuUdlng would be a major facility for the n!COVC!ry, 
proce551ng and storage of the lab's 3.2 metric tonne Inventory of HEU. In December 1996, 
DOE identified the CMR Building as one of the ten most safety vulnerable HEU facilities In 
the entire nuclear weapons complex. 

Tritium Facllitltt. Under expanded operations, the major tritium facilities at TA·16 and 
21 would atore approximately 10 times the amount currently stored. This would Include 
the loading of neutron tube targets and high pressure gas fills and processing. Tritium is a 
radioactive Isotope of hydrogen (H·3), used to booat the fission of plutonium pits. Because 
it has a relatively short half-life (12.2 years), tritium la periodically replenished so that US 
weapons meet design yields. llecause of the perceived need to produce more tritium, 
LANL is also conducting a majc.>r effort Into research and development of accelerator· 
produced tritium (see LANSCB below). As a gaseous radioactive isotope, tritium is 
difficult tc.> contain. It also readily condenses Into water vapor which is easily absorbed by 
Uvlng tissue, m.ultiplylng Its potential biologic damage. 

High Explolives Testing Facllltleo. Under expanded operations, overall high explosives 
testing at various TAs will nearly triple, consuming up to 82,500 Jbs. of explosives and 
6,900 lbs. of depleted uranium annually, along With "smaller amounts of other material~' 

10 Stratesi< (O< war men-.) pib are those whidl hove not been dl!dared ....,,. and D>ay be uoed ln nudeor 
weapons in 1M lulu..,. 

CCNS Rtview of the Drafll.ANL SWEIS, Jano1998, 1"'11" 7 
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{among which Is certain to be plutonlum).ll Many of these tests are related to continuing 
research and development of plutonium pits. As a result of this increased activity, the 
Draft SWEIS postulates that the radioactive dose to the public will increase by one 
milllrem annually (the Clean Air Act limit Is 10 mllllmn). These high explosives 
experiments are "nonpoint" sources of radioactive air emissions (that is the entissions 
don't exit up a stack). Such sources must be monitored through the lab's ambient air 
monitoring program, whose adequacy may be questionable because of Issues Involving the 
appropriate density of sampling units, siting criterla, periodicity of sampling and analysis, 
quality auurance, etc. 

The Draft SWEIS assumes that the Dual Axis Radiographic Hydrodynamic Te~ting 
(DARH'O will commence operat!ons.ll DARHT is a $270 million facility which wlll 
provide two x-ray lines of sight for the Implosion process of surrogate pits {some of which 
IIUIY be full-«ale mockups using isotopes of plutonium 11Dt capable of achieving 
eritlcallty). DOE Is already planning for a $440 million follow-on to DARHT, the Advanced 
Hydrotest Facility with 6- 8 lines of ~lght, tube located at either LANL or the Nevada Test 
Site. The Draft SWEIS fails to consider this possible new facility. 

The Los Alamos Neutron Sclei\Ce Center. The anchor facility for the Los Alamos 
Neutron Science Center (LANSCE) at TA-53 is a 800 million electron volt accelerator 
(formerly known as the Los Alamos Meson Physics Facility (LAMPP)), which directs a 
proton beam to specially made targets. These targets undergo neutron spallation, which is 
used for a variety of purposes. Before the proton beam strikes the targets, it traver!M!S an air 
gap and Ionizes air constituents. These g!IS<!Ous activation products are responsible for 95% 
of LANL's radioactive air emissions. In 1992, CCNS filed a notice of Intent to sue under 
the Clean Alr Act for long-standing violations at LANL. Shortly thereafter, DOE 
announced the cl011ure of LAMPP. Vigorous lobbying by both LANL management and the 
New Mexican congressiunal delegation not only ensured LAMP.I-'s survival, but 
ultimately the expansion of its mission and change of name, with an estimated $750 
million in add-ons and Improvements. All of this was accomplished by switching funding 
from the DOE Energy Research budget account to Defewe Programs, a prime example of 
post-Cold War "converslon-in-revorse. • 

Because of CCNS's litigation, annual operations at LANSCE fell at one point to 3 • 4 
months per year. Under the SWillS's expanded operatlCins, and With reported 
lmprovementa to LANSCB's exhaust line, operations will be increased to 10 months and 
1,000 to 2,000 experiments per year. Upgrades at LANSCE are expected to send around 
225,000 cubic feet of 'low-level" waste to the Area G dump (see bolow). A high explosive 
assembly area and magazirul will be constructed adjacent to a new Dynamic Experiments 
Laboratory. This Lob will Incorporate the use of gas gun• for shock wave experiments, 

11 Thel919 LANL SWEJS stotoS that on estimated 220,000 lbs. of dopleled uranium had been blown "P by tl10t 
time In high oxploolvet O>Cptriments, 10% ol which was auiiiNd to have been II!J'OOOlir...t. Tho 1998 draft 
SWEIS giws no current tstlmale. The ~~~r~ount of cumulative depooldon of radlooctlve and hazatdouo materials 
used In lheot tl<perimentomay l>e of concm1 beca ... of, ""''"" o1ller reucnt, tho amt's history ollortst fir ... 
The draft SWEIS doot not odclreso lhlt lotue. 
12 DARHThad iloown oeporaleNEI'A anafyols, butoalybocau,.tho 1..oo ALam.oo Study Group and CCNS 
aue<8slully llUgat<d agalnot DOE fnr ita llllluro to proparo M EIS. A ledoral judge lmposod a 16-month 
injunction againot DAJIHT construction, which wa•llfted once DOE completed an EIS. In his ruling to lift tho 
infW\ctioa,. the judge allo recognized the :~~erl.out eavlrorurumta.J impacts lh.at DARHT could have in the event o( 
an accidMt. OOE maintalns that explosions involving plutonium will be held in containment vessP.Js. 

CCNS Review of the Draft LANL SWEIS, )unt19911, page 8 
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many of which may Involve special nuclear material for further research and 
development of pluto.llium pits. AD of this could ultimately be directed towards the 
development of proton radiography for the Advanced Hydrotest Facility, which could be a 
distinct Improvement over the x-ray radiography plant~ed for DARHT (ond therefore a yet 
better tool for weapons design). 

Given acant discussion in the LANL SWEIS is a new 0-milllon volt accelerator that w!U 
be con.~tructed at LANSCE lor the demonstration of a new technology for accelerator· 
produced ttitium (APT). Because tritium decays relatively rapidly at sr. per year, it needs 
to be periodically replenished In order to ensure weapons reliability (i.e. that they would 
explode within :1: 5 • 10% of design yields). DOE has been unable to produce tritium since 
the late 1980"s when produ<tion reactors at the Savannah River Site (SRS) in South 
Carolina were ohut down for serious safety reasons. DOE Is now exploring two tracks for 
future tritium production - one In a commercial reactor (which could violate international 
prohibitions against mixing civUian and military nuclear uses) and the development of 
APT technology at LANL. That technology, if successful, would then likely be scaled up for 
construction at SRS. However, the need for future production of tritium is itself doubtful, 
given posaible further bilatenl cuts in Russian and American nuclear weapons stockpiles. 
Needed tritium production rates are predicated on the hish number of weapons allowed 
under the first Strategic Arms Reduction Treaty (START) (approximately 10,000 each). 
START n has been ratlfled by the US Senate and Is up for consideration by the Russian 
parliatnllnt. Tritium from additional dismmtled weapons can be recovered and recycled 
for remaining weapons. Nevertheless, the lab is planning on spending approximately $290 
million on thb new production technology by the year 2004. 

l'osaibly related to the development of APT technology Is development of the 
accelerator transmutation of nuclear waste (ATW). This may initially seem like an 
attractive idea, where theoretically a proton beam could bombard nuclear waste and break 
down plutonium and high-level radioactive wastes Into more stable elements. ATW is 
likely unfeasible because: 
I) Nuclear waste would first have to be reprocessed, which creates yet more waste; 
2) Reprocessing for ATW w<>uld provide an international example for continued 
reprocessing, which can always give the opportunity fur diversion of materials into 
weapons programs; and 
2) Waste typkally consists uf more than just a few long·livl!d radioactive elements. An 
accelerator beam would likely have to be Individually configured for each major 
radioactive element, driving up costs to potentially exorbitant levels. 
The ATW program Is yet another significant subprogram at the lab that could mushroom 
in siZe, acting as a potential magnet for more onslte waste generation and the potential 
influx of wastes from other sites. 

Aru G "Low-Level" Waste Dump. Area G, located in TA·54 on the narrow Mesa del 
Buey, is approximately 3 miles from LANL's bedroom community of White Rock. lbi long 
northeastern boundary Is contigu0118 to designated San lldelonso Pueblo Sacred Lands. 
TA·54 contains many potential archeological sites of traclitional cultural Importance. Area 
G Is just one mile west of Tshirege, the largest Ancient Pueblo ruin on the Parajito Plateau. 
In operation since 1957, Area G hu over 160 unlined disposal ,;hafts and nunterous 
disposal pits. Par from being just a "low-level" (LLW) radioacliv~ waste dump, in the past 
reactor rods, highly activated targets from LAMPF and '"classified" wastes were buried at 
Area G. With the stroke of a pen In the mld·1980s DOE raised the radioactive level of 

CCNS Review ofllut Dtalt LANL SWEIS, June 1998, pas~9 
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transuranic (I'RU)Il waste by an order of magnitude, thereby increasing the amoutlt of 
radi(lactive materials that will remain burled. There are no plans to cleanup Area G. 
Tritium vapor tranaport across the narrow mesa Is a potentially serious problem. 

Under the SWElS's expanded operations, DOE's preferred alternative Is to expand two 
new zones to the northwest of Area G in a otepwise fashion. Without expansion, disposal 
capacity ill projected to be filled before the year 2000. Due to the overall increase in 
programmatic weapons activities, construction upgrades to major facilities and 
curtailment of offsiro shipments of ttW, the Draft SWEIS projects that on-site shipments 
to Area G wlll be almost double the current 1300 shipments each year, resulting in the 
burial of approximately 120,000 cubic meters of LLW over 10 years. In a process separate 
from the SWEIS, DOE is also considering whether LANL should become a consolidated 
disposal center for LLW from other DOE sites. Hence, any expansion of Area G could open 
the floodgates for huge volumes of offslte LLW. 

Environmental Management Issues 

Environmental Restoration and Waste Management 

DOE agreed in a 1990 kderal court order to prepare an integrated national NEPA study 
on the environmental restoration (ER) and waste management (WM)I4 of the nuclear 
weapons complex. That study would have helped set cleanup standards and priorities and 
future land-use policies. ER and WM are Inextricably linked because of the overwhelming 
volumes of wastes that cleanup could send Into DOE's WM infrastructure. In 1994, DOE 
unilaterally decided to drop cleanup from the study. In 1995, DOE released a draft waste 
management study, which was roundly crlticized.ll In 1997, after being questioned in 
court over Its long delay, DOE finally released Its fsnal waste management study, which 
6Ubstantively dlfkred little from the draft. ln that document, DOE stated that the impact of 
cieolnup wastes transferred to the waste management infrastructun! was possibly ripe for 
programmatic analysis, but that analysis couldn't be done becau~ DOE didn't know the 
extent of needed cleanup ond or even the composition of wastes throughout the complex. 
That. of course, would be a major point of a national study. In current litigation (initiated 
by a coalition of 39 activist organizations, including CCNS), DOE has still refused to 
prepare the national cleanup study that it agreed to do long ago. DOE's rationalization is 
that ali cleanup decillions are entirely specific to individual sites, an assertion obviously 
contradicted by the ma9Slve volume of current and planned transfers of cleanup wastes 
between sites. A federal court hearing on whether DOE should be held in contempt for Its 
failure to prepare the national cleanup plan is scheduled for October 1998. 

DOE has published three successive draft national cleanup plaN without NEPA review, 
de~pite the requirement that all major kderal actions undergo environmental analysis 

I 3 TR.U wastes are wastn with elements heavifr than uranium at amounts containing tOO nancx:uries or more 
per gram for 20 ytalO (excluding spent nudeor fuel and ldgh level was tel). Thl5 prlndpally m .. ns plulcalum
contamlnalod wutu. UntU DOE rod•flntd TRU wastulrt the mld-1980'&, the threshold w•• 10 nanocuri<s. 
14 Environmental Reotonllon 1.1 lhe de.tnup of put wasl8 Woste Management is tho storage, treatment and 
disposal of cunenl ond fvtu"' wash!s. 

15 On the day of Its reloa,., the headlinet for USA Todry was 'The 559 MIWon Lemon. • A whlstleblower 
.involnd if\ the •tudy daimed it w•• uslna Incomplete or fraudulent data and wu granted prnleC'I~ tt.tus by 
th• O.partmont of Labor. 

CCNS Rmew of the Draft LANL SWEIS, junel!l9tl, p1f:el0 
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and public comment. The cleanup of the nuclear weapons complex Is expected to be the 
largest cloanup program iil human history; estimates an! as high as $300 billion. 
Nevertheleoa, DOE continues to make t1Ational and local cleanup decisions, budget 
allocations and intenltate waste transfers based on these draft .and non·NEP A-reviewed 
plans. The Ia- plan. the ao-cal1ed Aculmting Clunup: Poths to Closun, makes the 
claim that most DOE sites wiU be "deaned up' by the year 2006 (LANL has slipped to 2008). 
In the lab's case, what cleanup means ls that aU retrievably stored TRU wastes will have 
been llhipped to WlPP while 85% of all total radioactive wastes be lc!ft in the ground. The 
irony he~ Is that the. WIPP wastes are ·relatively aafe in that they are above ground and 
monitored. The danger is that TRU wastes buried at .the lab before the mid-1970's 
reqUirement for retrievable otcrage may be left largely uniemedlated. Finally, the P1ths to 
CID•ure P1aJ) uaumes that no treatment of groundwater contamination will be required. 
The fizst lab deep groundwater monitoring well in 30 years has recently found traces of 
tritium. Additionally, the New Mexico Environment Department (NMED) DOE Oversight 
Buteau has comp~ a growing body of data that documents offsite migration of 
radlonuclides, prindpally onto San Udelonso Pueblo lands. 

The final ~ ,;.attagemenl study projects that LANL wnl genorate 11,000 cubic meters 
of TRU waste and 150,000 cubic meters of 'low-level" waste by the year 2017 as a result of 
nuclear weapons research arid production. [The laHer figure is probably low because of 
more planned fad.llty upgrades.] The ·pllf/ls to C/Dsurt Plan lowers the original S3 billion 
estimate of lab cleanup to $1.1 bi1Uon,16 but then projects $11.31 billion as needed for the 
waste management of current and future wastes throug!t the year 20'70. 

Indication ol LANI. Progremmatlc Prlorltlft: 
ComJ*I8on of Lllb Budgeta for Clunup of Put Wa.tes 
and Wa.te Mllnllgement of Exltdlng and FutUN Wast .. 

As mentioned abOve, there are no plans to cleanup LANL's largest radioactive waste 
dump (Area G), which will be enlarged under the preferred alternative of expanded 
nuclear weapons operations. 

16 An Hllmate hao r«entty been !looied for lbe cleanup of TA-21 alane all cost of over $4.50 mllli<>n. Thl!l 
land is exleN!vely conlamlnated.ls do5o to the Los AlarMo town lite, ond It cowttd by ll1o Los Alamoo County 
Commblim u • pOMible ollefor futwe oconom1< devolopmen• The dJinser here it thot Ibis TA·Zl cloanup 
etllmalo may Ulustralo how ovenU d...,up ~at the lab Ill'< grossly undemllmalod; or ll1o TA·21 cleanup, 
at roughly 40% of total lab cletm>p CXlOts. collld delrlu:t from all other deanup at LANI.; or both. 

CCNS Jlnlew of !he Dnft;.LANL SWillS, June1998, paselt 
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A July 1997 audit by DOE's Inspector General found that ('Uf of $386 million spent on Jab 
cleanup betwec>n FY 1991 • FY 1996, 79% ($305 million) had been spent on paper studies 
and program management instead of actual cleanup. The LANL SWEIS states "(t]he ER 
Project Is ongoing and its Implementation is unaffected by the changes examined in the 
four alternatives in the SWBIS. The ER Project Is included in all alternatives." The 
SWEIS further states "(bJecaW~e there are no individual or spedfic environmental 
restoration activities proposed within the scope of this SWEIS (such actions are proposed 
and undertaken on a time-I!Cale that Is not oompatlblc with the preparation of this SWEIS), 
the Impact analyses regarding such actions are presented In general tenns based Ol\ the 
experience of the program to date." The 001! Inspector C>Meral has effectively summed up 
the experience of the LANL cleanup program to date. Furthermore, the statement that the 
time-scale of ER activities is not compatible with the preparation of the LANL SWEJS 
appears to prioritize the procedural completion of the SWEJS over its contents. In short. 
the SWEIS aclll as a vehicle lor the Implementation of expanded nuclear weapons 
activities (with related generation of future wastes causing the need for yet more cleanup), 
and fails to give the public a site-wide analysis of lab cleanup plans, the cumulative 
environmental impacts of long burled wastes, and possible ways that LANL cleanup could 
be Improved and made more efficient. 

Offslte Conblmlnant Migration 

In the seml·arid, canyon-and-mesa environment In which LANL is located, storm water 
runo££ events clll\ be a significant pathway for the oflslte migration o£ contaminants. The 
Draft SWElS states "[a)t LANL, surface runoff is controlled by flow barriers, collection of 
&11Tface water, or contouring the ground sw:h that flow off the site is precluded." That 
stoteml!tlt Is false - • It Is commonly understood that offslte water runoff often occurs 
during dramatic storm even!ll. During a single storm event In September 1995, personnel 
from the New Mexico Environment Department took samples of flowing water and 
sediment at the offsite junction of State Highway 4 and Los Alamos Canyon. leveb as 
high as 24 plcocuries per liter (pCi/L) of gross beta and 7 pCi/L of strontium-90 were found 
in water runoff. Levelll as high as 16 pCi/L of gross beta, 7 pCI/L of Cesiwn-137 and 1.8 
pCi/L of Pu-239 and 240 were found in sediment. When a dozen possible storm events 
producing offs!te flow in a year (this is highly variable) is multiplied limes some six major 
canyon systems at LANL (and over 50 years of operations), the amount of potential 
cumulative offsite migration Is sobering. As an example, the LANL Environmental 
Surveillan"" Reports for 1991 show valueR recorded as high as 6.9 pCi/L o£ Pu-239, 240 in 
sediment where Los Alamos Canyon enters the Rio Grande, compared to .010 pCi/L 
immediately upstream.17 

As a general conditlon of lANL's liquid effluent discharge permit, the Jab is required to 
develop and implement Stormwater Pollution Prevention Plans. To date, around 60 of 
these plans have to been developed, but only on a building-by-building basis. The SWillS 
is deficient in that It fails to integrate these plans on a site-wide basis or to analyze the 

17 }..I tot< as 1992, LANL manogo"""'t was claimlzlg lhot "llle .. t. of radioactivity higher thNI the naturally 
occurring bsckgrouncl have never been measured Ill the Rio Grande. The Laboratory takes samples frequently 
from the river between Abiquiu and Cochiti ,...,.o~n;.• Thill claim was corrieclln a 111>-gonenttcl public 
relations document thll WMlncludtclln a Sunday cizculation of lhuegion'l nowspaper. While In a hair· 
splitting te.:hnk!al ~nsc thls statement may be tru~. \t it ntvcrth£less disingt'nuous.. Plutonium is not w~ter 
soluble. lf pl'tlent, it is found ''hJtchhiklng" on cedbnents and not in rivet water lbeU. 

CCNS Review of the Dtlft LANL SWEIS, June1998, Pll8" 12 

~ 
::! 
::! 
§ .... 
~ 
2 
::! 
II:> 
;:s 
!:;' 

R<> 
~ 
tl:> 

~ 

~ 



w 
~ 
'-l 
0 TRIBAL ENVIRONMENTAL WATCH ALLIANCE 

DOCUMENT 16 
PAGE 23 OF29 

cumulative impacts of past, present and future offsite migration of contaminants. It Is 
unlilcely that any vehicle other than the SWEIS would present the public with a legally 
mandated opportunity to comment on and influence a site-wide Storm water Pollution 
Prevention Plan. Towards that end, It Is Important that the finol SWBIS help develop and 
Incorporate such a plan. 

CroundWllter Contamination 

As previoUBly ntentloned, OOB's current cleanup program plan for LANL assumeA that 
groundwater remediation will not be required. Fot• years, the lab perpetuated the myth 
that the volcanic: tuff ab<JVe the d .. p ground water lmm which l.os Alamos County draws 
Its drinking •upply Is an Impermeable barrier to any potential contaminants. In the 1990& 
this myth has been th01'011ghly debunked by NMEO and others. In addition, the first 
ground water monitoring well drilled In 30 yeara has lento.tively detected traces of tritium, 
which, if verified, can be a precursor of future contamination. II As discussed below, 
exlating monitoring wells for lnlermedlale bodiC!S of ground water have dclected heavy 
contamlnatiun at various locations. Th• hydrological aven""" of recharge of deep ground 
water from the lnlermediate bodies Is not und~trstood at this lime. 

The Draft LANl SWEIS etates that "[a)lthough mechanlJJns for recharge to groundwater 
are highly uncertain, It Is possible that discharges under any of the alternatives could result 
In contaminant transport in groundwater beneath Los Alamos Canynn and off site. The 
outfalls associated with the Expanded Operations and Greener Alternative would reflect 
the larg ... t potential for ~uch contaminant lri!Uiport ... " Under alluvial and perched water 
quality, th~ Dralt SWEIS further stolea that "many questions retnain regarding where 
groundwater occurs, groundwater quality, and potential contaminant migration." For 1990 
• 1994, ''trace amounts of tritium, plutonlum-239 and plutonium-240, americium-241, and 
strontiwn-90 have been detected In samples taken from the main aquifer" (although with 
the exception of tritium these resullll have not been duplicated). Ultimately, the Draft 
SWEIS calla for the installation of more monitoring wella in order to better understand the 
effects of LANL operations on the main aquifer, something which the lab, if it was a 
responaib~ environmental steward, should have done long ago. Due to the lack of data 
and understanding, the Draft SWEIS is incapable of providing a picture of cumulative 
LANL Impacts on groundwater, one of the l't!gion's most precioUB natural resoufCC!S. 

The Radioactive Uquid Waste Treabnent Facility 

Relevant tn both the general issues of surface water and groundwater contamination 
already discussed is the Radioactive Uquid Waste 'Creatotent FacUlty (RLWTf). This 
facility, to which radioactive liquid effluent Is piped directly from TA-55 and the CMR 
Building, ilia ;15-yr.ar old facility using 4Q-year old water treatment technology. A 1994 
LANL budget requi!St admitted thot the RLWTP could possibly be violating the Clean 
Water Act, which "may cause higher than ace~tptable exposures to the public and wildlife." 
Bflluent from the facility commonly exceeds State water quality standards for nitrates 
(likely due to the extltr\Sive ""'of nitric acid for plutonium proc,..slnff) and ..,If-regulated 

18 AJ an INoresllng slcl<l .. ut, lhls now monitoring well IJ now proje<l<d to coot $1.7 miWM, quadruplo !Is 
INtial eslbnolt' N around $f00,000. Jujdea being an t:111amplt Ctl LA..'IL Ct~t uvr.rru~ thb rould have sedous 
lmplicatlona in ~ u per an agrreemenl wUh ttw; Shlte. there are 30 more weU. to drilt raislng doubtl that 
the ..-en• can be fulfilled. 

CCNS Review of 1M Dndt LANL SWEIS. Juoe1998, -13 
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DOE Oerlved Concentration Guidelines for various radionuclides. In the drought of 1996, 
NMED personnel commonly witnessed LANL's large herd of elk drinking at the RLWTF's 
liquid effluent outfall. 

In spite of the RL WTFs known delidendes, as part of justifying the dedsion to relocate 
plutonium pit production &om Rocky Flats lo LANL, the SSM PBIS made the claim that 
all lab waste management facUlties were adequate. In the 1995 Notice of Intent for the 
LANL SWEIS, DOS had proposed to entirely replace the RLWI'F and to analyze that 
proposal In the SWEIS. In thill Draft SWEIS, the Department has abandoned the 
replacement idea and instead claims that re.,...., OSD\OSis equipment wlll soon be 
retrofitted into the existing facility (which should take care of nitrates and most 
radionuclidca, tritium being the notable exception). However, those retrofits were 
previously scheduled to talce place In 1997. Additionally, for yeal'!l LANL has promised to 
NMBD that it would drill monitoring wells under the facility in order to gauge the extent 
of contamination from plutonium, americium, etc., a pledge which has yet to be fullill~d. 

The RLWI'F dumps liquid effluent onto the alluvium floor of Mortandad Canyon, in 
which perched aquifers are situated that are State-protected for possible! future Ulle. The 
1995 LANL Environ~ntal SurveiUance Report states "(t]rltlum; strontium-90; 
plutonlurn·238, plutonlum-239 and 240; amerldum·241; groSH alpha; and gross beta are 
clearly detected In many of the (monitoring] wells ...... The levels of tritium, str<>ntium-90, 
gross alpha, and gross beta exc..ed drinking water criteria in many of the wells." The final 
LANL SWEIS nems to explidtly address and lay out a concrete schedule for badly nteded 
retrofits to the RLWTF. It also needs to address improved treatment of water soluble 
radionuclldes (such as tritium), which reverse osmosis equipment cannot rectify. 

Air Quality 

The primary federal environmental law governing air quality and related public health 
is the Clean Air Act. Radioactive air emissions are rcgulat~d under Subpart H of the Act, 
which went Into effect In December 1989. In September 1994 CCNS sued DOE over long· 
standing violations of the Act by LANL. In April 1996 a federal judge ruled in CCNS' 
fa,·or, finding by the lab's own admissions that 31 out of 33 major stacks were out of 
compliance (the other two stacks were only brought into sell-claimed compliaru:e In the 
summer of 1993). Just four monlhll after the judge's ruling, LANllssued a press rell!ase it1 
which It daimed that not only that had all stacb been brought into compliance, but that 
the lab had done so for only $25 million. Originally LANL had requested $140 mUllon for 
nt!eded improvements through PY 2003. Neither EPA nor any other governmental agency 
ha• verified LANL'o claim o! compiilmce. n.e Dnft SWEIS somewhat cautiously states 
that "(s)ince June 1996, COB and UC (l.ANL manager! have~ that LANl operations 
are in full rompllance" (amphasis added), rather than simply claiming compliance. 

As the result of a CONlenl decree negotiated by CCNS to setile the litigation, an 
Independent, non-governmental auditor was selected to rigorously examine LANL's 
L'<>mpllance with the Clean Air Act. In May 1998 that auditor found in a draft preliminary 
report that the lab was still out of compliance, prlndpaUy because of insufficient 
documentation of radiCinucliM Inventories and problems with quality assurance. 
Radionuclide inventories are the prerequisite for building compliance becau~ the amount 
of related potential emissions determine whether a fadlity is monitored or not. Quality 
ass<&ranc:e proc<!dures then ensure that calculated public radioactive doses are properly 

CCNS Renew oltho Dr•lt LANL SWllJS, June 19M,,. 14 
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arrived at. Hence, the auditor essentially found that both the front and back endo of lull 
Clean Air Act complilnCIO wore Inadequate Predictably, the lab has disputed the audltur's 
ov~rall finding of noncompliance. The final SWBJS should address the auditor's findings 
and diocuN If and how they wlll be corrected, so that LAN!. can justifiably clalm lull 
compliance. 

In the arena of hozarduus (toxic but not radioactive) air emlsslrms, the issue of beryllium 
emU.sions Is of possible concern. Berylllum components arc commonly used In nuclear 
weapons production. It Is so ciOSC>Iy linked to plutonium pit production that beryllium 
operations were historically located at Rocky Flats. With the demise of production at that 
site, DOE explicitly slated that future beryllium operations must be co-located with the 
future site of plutonium pit production. Beryllium operoliono were transferred from 
Rocky Plato In 1993, lndi<atlve of a predetermined decision to "'locate pit production at 
LANL a.< well. 

1be Draft SWEIS statet that New Mexico had ambient air quality control standards for 
beryllium emissions, but theoe were repealed In 1995. Beryllium monitoring at the lab was 
discontinued after ~ber 1995. Berylliosis bocame a !M!rlous worker health conrem •t 
Rocky Flato, e~n to thooc not directly involved in production operations. Under tho Droft 
SWI!lS's •xpanded operations, bflylllum operatluns will be dramatlcaJJy Increased, with a 
$13 million consolidated beryllium facility nearing completion at TA-3. All reported in the 
media, the lab Is even claiming that certain bery!Uum operatlrms ne exempt from the 
Clean Air Act. The final LANL SWEIS needs to addreSII the io.•ue of beryllium air 
emissions and necessary monitoring for thla to•lc metal. 

Transportation 

In the Dr•ft SWEIS, rates for inc..,aoed transportation of radioactive materials are given 
only for the expansion of Area C and the enhancement of plutonium pit manufacturing. 
For the expanded A..,. G, on-site shipments would virtually double from the p"'sent 1,300 
shipments aMually, whereas offslte shipments would be reduoed by around 380. 
However, this doesn't ta~ Into account the fact that Area G rould become a ronoolldated 
radioactive dump for "low-level" waate from other DOE oiles, which could reoult in large 
numbers col. offidte shipments to LANL. 

Undn stockpUe pit production, onsite shipment& of spec:ial nuclear moterials is expected 
to lnc .. a"" by 500 shipments per year and shipmenlll to and from Oak Ridge in Tennessee 
(for weapons secondary eomponenta) and the Pantex Plant outside Amarillo, Texa11 (for 
final weapons asoembly), by a total of 50 shipments. The Draft SWEIS then states that "tho 
portion of these shipments attributable to l""P""ded) pit production Is a •mall P"tcentage 
of the total on·<Jite (about 5 percent) and off-site (about 1 percent)." It can then be 
extrapolaitod that an aggregate number for on&ite shipments would be 10,000, and the 
aggregate number of interslh! shipmen" would be 5,000. This would still not Include 
some estimated 7,500 WIPP ohlpments from LANL and additional shipments related to 
subp•ugraDUI not considered In the Draft SWEIS (such as mixed-oxide fuel fabrication for 
commercial reoctors and the processing of plutonium residues from Rocky Flabl). In short, 
the Draft SWEIS fails to adequately estimate all total shipments of radioactive materials 
ond related potential accidents as part of analyzing the possible cumulative Impacts of 
continued and expanded O!"'rations at LANL. 

CCNS Remwolthe l>nft LANI, SWP.tS, Junel998, P'8' 15 
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Risk Analysee in the Draft LANL SWEIS 

The Draft !>WEIS contains a number of risk analyses pertaining to accidenb involving 
hazardous or radioactive materials, all confined to speci!ic facilities. According to OOE, 
the!Ol pose little risk tu the public. There Is, however, one very obvious risk that the Draft 
SWEIS complell!ly falls to analyze, the risk posed by a major forest flre on LANL property. 
In the 1970o, tlu! La Mesa fire burned beyond the Bandelier NaUonal Park boundary onto a 
'mall portion of the lab, stopping at the edge of a canyon, beyond which are located 
magozlne bunkers for high explosives at TA-16.'9 This area h"" much tall timber, In 
which a forest fire can crown and quickly expand. 

In 1996, the 16,000 acre Dome Plre burned through much of Bandelier National Park to a 
line that roughly paralleled within 2 to 3 miles the lab's southwestern boundary. It was 
only a favorable shift of wind that allowed this fu:e to be contained on the southern edge of 
Frijoles Canyon in Bandelier Park. Santa Fe was directly in the SJnoke plume of the Dome 
Fire for 2 to 3 days. Because it is 1'4!latlvely 1'4!m011!, the southwestern area of the lab has 
historically bem used for a half century of high explosives testing, much involving 
radioactive materials. As already mentioned, this level of activity Is projected to triple In 
the Draft SWEIS. In the past, OOE has aSliWIIed that I 0% of depleted ursnium in high 
exploslv.,. ~•to wos aeroooli%totl (ligures ""'not ovallabi• for other radioactive materials), 
which raisots questions concemlng uptake In plants and trees which can then be released in 
the event of a forest fire. The hot shrapnel from explosive testing itself has commonly 
cauoed fires In the past, not1e of which haa fortunately yet cauoed a major fon!St fire. The 
bottom line is that fo""'t fires remain as an annual and serious threat to LANL. Nuclear 
weapons activities are being expill\ded, yet the Draft SWEIS fails to consider the 
environmental and health rioks to the public from a major forest fire on LAN!. property. 
This Is a major deficiency, given that a SWElS must analyze the cumulative impacts of 
ongoing and reasonably lonweeable octivitles. 

Environmental Justice 

DOE is required under Executive Order 12898 tu idonlify and address disproportionately 
high and adverse human health or environmental impacts of federal programs on 
"minority" populations. Within a 50-mik! rsdius of LANL, nearly 54% of the population 
is considered to be minority (predominantly Native American and Hispanic), in contrast 
to a national average of 24%. For all preferred expanded operations, tile SWEIS concludes 
that there would be no adverse environmental justice Impacts (it does note a "possible 
concern'' relating to the expanded Area G rsdwaote dump next to San lldefonso Pueblo 
Sacred Lands). New Mexico has a stat.,. wide minority population of 49.6%, double the 
national average. There could be serious environmental juatice i•sues Involved with the 
consolidation of nuclear weapons programs at LANL, coupled with the siting of WIPP as 
the notion'• first defense nuclear waste dump in the nnle etatc. As already mentioned, 
DOE stated In the SSM PElS that the pit fabrication fadlity at TA-55 1s expected to be the 
only 1RU waste generating /aciUty In the future. Thooe wasl\l!l would then be buried at 
WIPP. Furthermore, OOB stated In an EIS for the DARHT facility that it hss a policy of not 
conducting high eKploslves tests Involving plutonium In California, with no policy 
justification given. For OOE to be implementing an aggressive program of expanded 

I 9 TA-16 has been the hllltoric sUI! for !lttNrch and fabrication ol high elplotives •net llrnited assembly of 
nuclear weapons (primuiJy fnr t.lfins). It is now ab:o tht sit. for rnuch of LANl.'s expanded tritlum activilil!s, 

C'.CNS Rnfow of IN Drolt LANI.SWBIS, JuMUOI, P"8•16 
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testing at LANL (coupled with a half-c:entury'• history of such testing) sugg~sts t~ 
application of a double etandard to 1M nation's state with the highest minority population. 
The Draft LANL SWEIS Is deficient In Its exploration of potential envlrorunental justice 
lasuea lliiOIOCiall!d with expanded nuclear weapoN operatiON at Loo Alamos and the 
cumulative Impact of aU related activities In New Mexico. 

Plose oubtnlt written public.,__.., lht Draft LANL SWillS to Mr. Corey Cruz, U.S. Department of 
!nersr. Albuquerquo 0paa1b>N Oflko, P.O. lime 5400, Albuquerque. NM 87185. Mr. Cruz will be """'Pfins 
public commadl Wllll)uly 15,1998. t:oplot ollht Aprn 1998 Draft SWillS Summuy and 111 ouppolllng 
documoob con boobtointd by..uJn& Mr. Cruz otl~. SWEIS Public Hearinp.,. ochodulod for june 
9, l<>o Alomuo 006 Openottons Olflao, 5281'1th St. Loo AWnoo from 2:00pm to 5:<10 pen aod 6:00 pal to 8:00pm; In 
Sontl Fe, Jww 10, at lht Sweeney Cmvontlon Center, Weot Morey from 10:00 11m to 5:00pm and 6:00pm to 9-.00 
pm; In &pallala. June 24, at lhe Noclhem New Mexico CCIIIllliUnity Collo&e. 921 Poseo Ollatelf<lltl 2:00pm w 5:00 
pm ond 11.00 pm 109:00 pm. 
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CCNS 
Cont:'emed Citizens for Nude•r Safely 

The Need for DOE's 
Stockpile Stewardship and Management Program? 

OOE Is planning to spend a minimum of 40 billion dollars over the next decade 
on its Stockpile Stewardship and Management (SSM) Program, a sum which by year 
exceeds Cold War averages. The Program iru:ludes the reestablishment of stoclcpile 
plutonium pit production at Los Alamos National Laboratory (LANL), a minion 
formerly held by the notorious Rocky Flats Plant near Denver. The purported need 
for the Program Is to ensure the safety and .reliability of the nuclear weapons 
stockpUe. In order to implement Its program, ua legal requirement DOE had to 
prepare a Stockpile Stewardshlp and Management Programmatic Environmental 
impact Study (SSM PElS). DOFs own language from that study (or its supporting 
documents) contradicts the urgent need for immediate implementation of the SSM 
Program that the Department claims iH necessary. 

First, as a baseline: "The stoclcpile Is currently judged 1o be 9afe and reliable by 
DOE: SSM PElS VoL I at p. 2·3. Potential future problems in nuclear weapons 
performance can then be divided inlo problems with nuclear and nonnuclear 
componenlll (the vast majority of components In a nuclear weapon are nonnuclear, 
such as fu&e8, filing systeJN, radar, etc.). Problem9 with nonnuclear components 
can then be ruled out as not being germane 1o the core of the debatl< over the SSM 
Program: "For nonnuclear components, a significant amount of functional test data 
is acquired during manufacture and Is then used to begin building a statistical 
estimate of component reliability. Subsequent laborotory and flight testing in the 
survelllance prograJR accumulates additional data that Include the effects of aging 
and exposure to stockpile environments. Thus, over time, high confidence in the 
safety and teliability of nonnuclear components and subsystell\li can be established." 
SSM PElS Summary, p. 19. 

'lhe SSM PElS goes on: "The situation I& not the same for nuclear components 
and the assessment of their nuclear perfonuance ..... In the pit$!, [fulkcalel nuclear 
testing filled the gaps In basic under~~tanding of the complex physics phenomena; it 
provided high confidence in the certification of nuclear aafety and performance. 
Without nuclear testing, science-based slockpile stewardship will focus on obtaining 
the more accurate scientific and experimental data that will be needed for more 
accurate computer simulations of nuclear ~rfonnance." Ibid. Hence, the 
overarching justification for the SSM Program lies In future uncertainty over aging 
effects on nuclear components. But language In supporting document• for the PElS 
indicates that there is. little uncertainty for the foreseeable future. 

DOE prepared two reports In support of the SSM PElS. As the PElS explains: 
"The technical and cost analyses for production capability and capacity alternatives 
were published in two draft reports released In suppnrt of the Draft PElS: the 
Stockpile Management Preferred Alternatives Report and the Analysis of Stockpile 
Management Alternatives Report, both dated February, 1996. These reports will be 

10'7C.nep S.n~• Pe • N.w M•kloa • 871!101 • USA (S0!5)1t88·18'r.ll 
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rell'ased in final form to support the Final [SSM) PElS." SSM PElS, Vol. IV, Public 
Comments & Responses, p. 3-107. The final Alternative Reports, released in July 
1996, contain a number of stall'ments by DOE that undermine the SSM Program's 
purported rationale. 

Under "Capacity AssumptioN and Contingency Options": "Only replacement of 
pils destroyed in routine surveillance testing is expected until a near term life 
limiting phenomenon is observed in stockpile pits. Most pit requin.'ll\ents during 
weapon refurbillhment are expected to be satisfied by requallflcation and reuse of 
existing plts since historic«l pit &llrwillance dRI4 Rnd pit life studies do not predict a 
near·term probltm." Stoclcpile Management Preferred Alternatives Report, July 
1996, p.12. Emphasis added. 

"Most nuclear weapons in the stockpile were designed for a minimum lifetime 
of 20 years. However, experitnce indicates that wtttpons can remain in the stockpile 
~II beyond their minimllm design lifetime. Two nuclear weapon systems 
remained In the stockpile for more than 30 years." Analysis of Stockpile 
Management Alternatives, July 1996, p. 7-8. Emphasis added. Under "Primary [the 
nuclear package with high I!Xplosives) Requirements": "Known aging effects of high 
explosive components results in an estimated stockpile life of 30 to 40 years based on 
current understanding of high explosive aging." Ibid., p. 7·11. 

"No Agt rtlllttd probltm /uls bun obltTfltd in pits up to 30 ytars in age, though 
very little data exists for pits older than 25 years. In addition, no age related problem 
Is expected until well past the START n [the second Strategic Anns Reduction 
Treaty] implementation date [year 2003)." Ibid., p. 7·12. Emphasis added. Under 
"Conclusion": '"Nuclear components (pits and secondaries) ar~ expected to have 
service lives significantly In excess of their minimum design life of twenty to 
twenty-five years.' Ibid., p. 7·17. 

Senior DOE officials have hinted that the buildup of helium gas as a result of 
plutonium decay could affect nuclear weapons performance In the near term. 
Again, this Is contradicted by PElS language. During the SSM PElS public comment 
period, a commentator asked, "How long can pits remain in the stockpile before 
buildup of decay products becomes a design or handling concem?" DOl! responded: 
"Modem nuclear weapons are designed with a minimum design life of 20 to 25 
years. Based on existing surveillance data, DOE expects the pits to la9t at least this 
long, and probably considerably longer. However, very little historical and 
applicable data exists beyOlld 30 years. With reg11rd to tlte buildup of decay products 
alone, DOE does not currently belltVe this will become 11 problem ill less t/uln 50 
years ..... " SSM PElS, Volume IV, p. 3-84. Emphasis added. 

Thus, the underlying rationale that DOE advances for the SSM Program appears 
to have little immediate justification. Taxpayers should question the Program's 
need In light of Its expense, the large volumes of future radioactive wasll'& that it 
will produce (for which DOE has not projected costs), and the provocative 
international example that continuing nuclear weapons design, testing, 
Improvements and production will set. 

july 1997 
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July 10. 1998 

Arthur Api.somian 
RR3Box200B 
Wadena, MN 56482 

Corey Cruz 
US Department of Energy 
Albuquerque Operations Office 
Box5400, 
Albuquerque, NM 87185 

Dear Mr. cruz: 

This letter Is to Inform you that many concerned dtlzens outside your 
state are watching what you and the LANL are doing to expand the nudear 
testing and storage programs of this government In a hidden and deceptive 
manner, and object strongly. 

In an age when dtiZen objections to governmental policy decisions are 
handled With cavalier contempt, you should also know something else: 

• That we who are In oppos"lon to having our tax money tunneled Into 
contractor pockets to produce life-threatening materials wftl know and 
remember those who were Involved In this abuse of public trust 

• That those who willingly partldpate In these abuses wilL at some point. be 
treated by the public at large as the criminals they are. 

• That the unfathomable threat to the safety and well-being of alllnhab"-nts 
on this planet cannot ever be justified by any arguments for national 
safety, which - please know this -we all understand to be the ·cover" for 
funneling publiC fUnds to hand-picked defense contractors. 

• That those"ts who are able will continue to publiCize the abuses of those 
Individuals and corporations which are Involved with nudear proliferation 
In this country. 

May you rest well knowing what you are about, and be prepared for the 
consequences. 

Sincerely, 

II'~~MYK~ 

17-1-1 

RESPONSE TO COMMENTS BY ARTHUR APISSOMIAN 

Comment 17-1-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. See Major Issue 2.1, Anti-Weapons Sentiment/Mission, in 
chapter 2 of this volume. 
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H..,.d,y Cor•T cruz, 

July 2, 1998 

11 .... ~-r.o.euw:m 
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f. e:Jit171.S o-F J.Jf/M J.y& 4' 
I·u. c..,~ b./.a.s{t . ..1 e+c... 

Talk about the •tox suardtns tha hen house•, the Slte•W1de liS tor 

Contlnued Operatlona or LANL aeeks to lntenalt, the slebal araa 

raoe and therefore lnaure lots ot tunds tor the o~tlnutn~ ooerattons 

ot LANL. Theush 1 dld not nottoe thta .. peot ot the slobal lapaot 

analTzad ln these doouaenta, theae proposed aotlYltlea tnaptre boab 

t .. h ln Paklstan and Jndla and who Jmo•• where alee. But we are the 

leader• tn thla Ylolent, d .. truot1Ye )llll'sutt. LUre wher and •or• 

o .. paaleaate ••1• ot apen~ns 'he aoner, true ta~ota were sloaeed 

our an4 blotted out bT untoal teohnobabble. ThU liS U aotenoe 

t1otlon tn 1 t •• worat rora. It ahou'l<l be 41soarded. as oaprlctoua. 

Aa aerohants ot death, US weapons areteaa contraotora and the1r 

cronies who wrote this liS hold a aroptio view and. tear more the loaa 

ot • sood Plllftl Job than lapeot to our planet at the looel envlronaent 

ot epareelT populated !lew l!extoo, !Yen the so•oalled. Greener Jolt. 

hold• to the aoat asreaeivelt Yotlent interpretation or notional 

.. our1tT• r.ople ln llorthaZ'D New Mea tlnd publlo health and pealtln 

vlbrationa will lnaptre our a~e at aaourltJ better than paranlod 

war aonser oonJeeturo. w ... n and children all eYer the world are 

expected. to sutter 10 lar~olT whlto ulea oan pr .. JIU' 1n e.zoeee, 
• one ••t qu .. tlon the ored.l~lltJ llt llOI •• thell' axperlaenta allw.,a 

threaten slobal etabllltT and health 0 aapeolally elnoe slobal ol1 .. ta 

ohans• provea aore than eYer tbRt •• must work together and unlte 

all peoplee, endtns dlY11lYe esendaa, 

18-1-1 

RESPONSE TO COMMENTS BY BONNIE BONNEAU 

Comment 18-1-1 

Location of SWEIS Revision{s): None 

Response: 

See the response to comment 10-2-1, above. For additional information, see 
Major Issue 2.1, Anti-Weapons Sentiment/Mission, in chapter 2 of this 
volume. 
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Shurel1 the taat amount or aoner and time you spent on advertising 

the public hearings .uat have pulled 1n a 11vel7 crowd??? I did not 

hear or aee &n7 advert1aeaenta but there waa a letter in the ~1te• 

Wide Doouaenta, so 1 tnnd the tnroraatlon to lll'lte thta as 1 leat 

through thoae books. Bertousl7 there oould have bean a reminder rroa 

7our public outreach ottloea at DOl, or LANL, Advertlling the aame aa 

tor the aarllar scopine aeet1nga, hearlllga and workshops, An1WII1o 

Wboope, 10 1orrr to aiel the event ot public hearings to see, hear 

and speak. , -'-
111/! tl~t~tf ,/Wpjlt- OC'».>-*?f/?T~I 

And reallJ the taot lhould not be overlooked that both India and 

Pak11tan aoted out the nuolear bully routine, just like big bat 

Inola sa.. It we started d1sarm1n~ and dismantallng the entire 
~~~~~~~~~won 

areenal, the world would mirror and teal less tearful ~ ~ US 

Ar., war Planes .._, ther ••• are loaded with nucj(ear weApon•• 

18-2-3 

This LRB Alamos Site Wlde rapre1enta the UBA polioy to expand and 1 18-3-1 
extend the arms reae•roh and developaent oa,.oltJ with weaponr1 being 

aeouritr to angr7 ainda. It 1s not healtbT. 

~ Dol ia 10 blatentlr dlahoneat with the LANL !nvor1nmenta1 

Burvetllanoe 1tudte1, as the sclentitlo aethod is aeriouslt tlawed. 

l~loled, pleaae t/nd and addrtll thia iiBUI dOOuaented ln a )•15•98 

notice te Linda An6t.rman and Matt Johanson. Alse the .,atertous 1187 

LAHL produoea background radiation levels .u1t ••• the li~t ct 4111 

and true baokgDeln• number• best be dooumonted bet.re they are 

aubtr~oted troa •aaples. At pre•ent the •ethod result• ln~ 

nasative quantitiel ot radlonuo114el (whleh oan never reallr e%!1t) 

being represented ae the baokRround redlatlen levell. And etlll 

with th11 ohloaner70 aan1 water •••Plea exceed IPA atandardl. 

18-4-8 

Comment 18-2-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-10-3, above. 

DOE provided as much information as possible to interested stakeholders 
about the SWEIS and the schedule of public hearings. Notices of the public 
hearings on the draft SWEIS were published in the local media. These public 
hearings were an opportunity to comment on the SWEIS. However, DOE 
considered all comments received on the draft SWEIS in preparing the final 
SWEIS. 

Comment 18-3-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comments 10-1-1 and 10-2-1, above. Also, see Major 
Issue 2.1, Anti-Weapons Sentiment/Mission, in chapter 2 of this volume. 

Comment 18-4-8 

Location of SWEIS Revision(s): None 

Response: 

The negative numbers reported are an artifact of trying to measure values that 
are so small as to be approaching the limits of analytical capability. As stated 
in the Environmental Surveillance and Compliance Report, "Negative values 
are reported for some radiological measurements. Negative numbers occur 
because measurements of radiochemical samples require that analytical or 
instrumental backgrounds be subtracted to obtain net values. Consequently, 
individual measurement values can result in positive or negative numbers. 
Although negative values do not represent a physical reality they are reported 
as they are received from the analytical laboratory. Valid long-term averages 
can be obtained only if the values are less than the detection limit and the 
negative values are included in the analytical results." lfthese negative values 
were not presented (i.e., set to zero), then the calculated average 
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page 3 

Clitl JJllf)/J'IMf itJ~ ())itiJ ftVT&;t'JLJ)"? 
As you oan aea, aomabodJ la .. aalns wlth the data. Obvloualy theJ 

oan do much batter wlth the level ot teohnoloSJ available at LAML. 

And better acoountabllltJ ahould preceed anr dratt docuaant Whloh 

daalllll to aJ:pend LANL' a OllllraUona. .11 page 5•194 say a the operation 

ot LANL •raqulrea the oomm•tment or reeourcea that cannot be recovered, 

the acceptance ot tmpaota trom normal operatlona that relaaaa 

pollutant• ~n4 e~uee dlaturbanoaa.• !hlt enda the Cwlulatlva ... 

Ubavoldablt Impact taction. Pormore than ten Jears 1'•• pressed 

the LANL Surve1llftnce team on the nasatlva 9!!Qtltlea !! ra41onuolldet 

dtatortlon teohnlqua, beoauae lt 18 a rraad baset methodology. Salt 

t.luslon bJ 1n1 o.nlpotant government agency can be dangeraua. 

Th1a 1a the plaGe Where MIPA l8 weal<e~~t. hal ln4apendant overd&llt 

or tha docuaentatlCIII and deoUI1on Bk1D8 prooeu 1t art•tul.ly aYolde4 

and the blat at sovernaant oontraotora working to lllllta more wort 

prtYalla. !Van a child oan understAnd that ne~tlve quantltles or 

Trlt1ua (eto) oannot ex1at and have no place 1D en•tronmental 

doooents. I do not understand how BPA oan aeoel!'. th1e 1111847 wert. 

Obvlousl' background radiation levels ohanse b1 seosrepb'c looatlob 

and 4~t• ·~ aaMples, and they can be noted and l1ated up tront at 

wall aa charted .rer tl... lt would also be important te aote the 

hlatorlo lnel• as round 1n Gr'Hnland's 1oe samplee or other euoh 

pr~WWIJ aaterlala 11h1oh can be studied. Llre on earth has •••l•e4 

OYer a lens t1 .. and theae ra~1cal changes 1n alr aad water born 
iS 

tezlna deserve raaearoh, not oonr-up. AnJ impact ~ m1n1alzed 

1t the atatlat1cal data la distorted ror the paropse. There auat 

be aometh1ns to hide bJ thls obtlaaatlon. The people ot Northau New 
bt 

Meztoo oontlnue to~y1ct1m• deadly so1enoe from immoral •~otors. 

18-4-8 
cont. 

concentrations would then be artificially high. So, in fact, the negative 
numbers are presented to keep the data presentation scientifically sound. 

For the SWEIS radionuclide analyses, as discussed in volume Ill, 
appendix D, section 0.2.1.2, the exposures through ingestion were calculated 
using the 95 percent upper confidence limit (UCL) concentrations. In 
calculating the UCL, all samples of zero or negative value and "less than 
detectable" were removed from the data. The means and 95 percent UCL 
values were calculated from the positive values only. It is recognized that this 
leads to artificially high concentrations, but introduces some conservatism 
into the resulting consequences. 
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'l'!le enUre CWIU].at1n laJIMU aaot1on S•6 1e nothing but bl1th 

pl8tttudes, lllthout anr pretense ot etattatl .. ot any Tartetr• But 

one get• the ldea it 1& bertnl •a ou.ulat1ve sense where auoh addlt1anal 

1nforaat1on was not alreadr uaad in the prn1oua aeoUon of the 

1apaot analrsu• S.6.l., P• S-189, ThiS h aadlr ln~dequate to the 

true oujuletlTe ·lapaot et the ~ratt-1 ~ ar lhe Labe, Again 

~ hoeen "'""'' of the pre .. noe, or .,ltlhdedneua tu1U, 

aukee, at al. ln a ,_.. t!UIC thana, beotaraand ~ trom the 

etart ar ~aa«rd keepl~g ta present and through the l1tet1me or all 

the new tao1ltt1ea rou plan to oreate in the ltnee or these pages, 

To 1&7 theBe "ltfeote are dlaouBied bJ 1mpaot and resource area., ,• 

and el1a1nat1ng eamaeratlon and 14entlt1oat1on under the haadlng 

11 unraaaontag ~ad unaoooptabl8. 

!lu f)~#IY.!JJ IJOtPllYnT-
'1'11• enttro document 1a a1alea41ng 1n that 1t IXDANDS rather than 

oont1nuea LAlit. oporaUone. The oOIIplete rragmenbtton or 1ntor~DAt1on 

among 118111 !IS'e and the orosa reterenoe1 rro({nadequata doowaent to 

another u aln a awroa or deoapt1•· I ,1o111 the oall ror one 

lnoluehe 1t1141 that ad.dru•ee tht entlre Dol agenda. l"ragJIOntatun 

at uta retleo.te ln the ehattered alrror preaentatlon found 1n the tlret 

quotetlon on thle pqo, 1h1tt1ns responalb111tr ta another aeot1oo 

ot thti!r another dOOUIIeftt, The tact 11 that 1t's all lies and 

oon3eoture. 

Aa usual and asaln 1 proteet tht ••Alii and .. athoda b7 whloh Dol 

,.r.lltl to perpetrate thll thnat. MaT peace Prno11* yours 1n light, 

(And include 4 page adelldw?aa part ot publlo record please ~ thanka, 

~ J ./tfteN 3~ffJ · JriJ/'1;~~1• bonn;CP /PI!~ b~ 
p.. s. Jrn~ri)Jrrle m~te. , pA ) 

18-5-9 

18-6-4 

18-7-9 

Comment 18-5-9 

Location of SWEIS Revision(s): None 

Response: 

The analysis of the environmental impacts presented in the SWEIS are 
primarily based on data collected by LANL's recent (primarily 1990's) 
environmental surveillance program and presented in the ESCRs. DOE 
believes this to be the best source of data to analyze and characterize the 
environmental impacts of continued operations at LANL. Data on past 
activities and contamination, as well as proposed remediation of contaminated 
sites, are addressed by the Environmental Restoration Project. 

Comment 18-6-4 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 12-6-4, above. 

Comment 18-7-9 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 18-5-9, above. g 
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.· lfla/jCJchans~ /,L,§A/j_ ~ OaE
,t --\lv.;>11C H- i-S ~fly 
d.,\~ hO"Y1P..S"+ +·o ? u. kJ I I ~ t?JH/ i v-cn 
ch4-o w~ :such o~yr'ov~l__:r ; llgo~. 
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~a..~ t\;e q,_.uaki:'h-Rs ~ j~a::lto he~(KL. 

hflfl'Y CO J1 'kJ ~~ ~C1-..PI1CP-o 
-t-\'\t s chs~ vaee£~ ~Js'/-i n~ o-f 
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-P\.e moo+ ad,IXll-1 02c:L ?oe Focil.~ 
y{\,V..OT b.a \-'10\r~~d. ~I ~ ~-r· I' Jv 
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·:;-o~~b y-acl7o h~ucJ;; W ( ~ ..J2ov;CJ... 

~'\)'( y~. r ...€,.'\ hOj:>:S . l-.)-c;u.l ~..u ~~ 1 
p-roL>•Oe. 9 yo. f'h<S w;K. So+~ rs dofct 
ll' tf a. \ .f?c!J s ;-/-; ve o m Ot-t ~o~ 13 ~ ;% d J 
o.cr;cuvd-~ 'fh~ S'ViP!l'-iiftc {VIO~/ 

l'\-t7uls, ~a11'tte ~ 

18-8-8 

Comment 18-8-8 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 18-4-8, above. 
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Ill' Corer CllUB, Hl asatn, 

J.ttvn.;, rJ~tJ''Y J,/ :h' 
JUl7 ll, 1998 

•

Mo.llomolo-
P.O. au l$1 
81 """"'· N-. 17Slt 

'l'bla eeoond letter h en addendum re~~~~Udlns other li&Jor 188ues 

wh1oh we haTe .. ked rou to take eerlou•l7• 
quake 

The earthq.-~a and Toloanle lesuea aa related to the trestle earth 

and the Grande Bitt and nuclear weapaae, The 1 -16-96 ator7 ta old 

enoul!h to quallr:v tor lui~ reaearoh tor thla atuey. It tndtoBtea 

that Toloanle .as-a la at sea leTel or abe.e sea leTel ln parts or an 

elsht alla 1n dlaaeter pool poeelbl:v w1th ezploelTe aubterrlnlan saeee. 

It looke llke the7 measured the lhookwaTe rr .. 216 dlatant earthq7akee 

ae the earth'• cora 8nd .. , .. oarrtee thla Tlbratlon, 1 hope you oan 

1~lu4e thls news oltp tros the Mew Me%10an •• lt nee Taluable aaolentltlo 

lntormatlon not tnoladed 1n the aw-eta. 

And the second oll pp1ns •Quake Pear a Delq Vork on Weapona• ts alao 

important and aore dlarupttTe to the plane lald out here 1n the document. 

As arter the ~lana are reed;v the:v rt~l:v stud7 the network or raulta 

whloh underlie ParaJtto Plate.u and not1oe that the CMR Dmlltlal la 

ba1lt wtth old etaDaarda and near one rault. And here they haTe been 

reao4eltq t:he eta Jt,t114lq t;o ulre pl•t•tllll pi t;a or eoaethlD& tor the 

new bombs te -. aanutaotGraf la tARL under thta plan Whloh has not 7et 

been approTed teehntoall:v ja4 thta reeeareh ehould be taportant to 

:vour BIS and the plan should not be aet into aoUon untll 1 t nee been 

well researched. But 1t looks llke the:v aay haTe to scrap the old CMH 

8u1ld1ns and that wtll oh.nse the whold s1te-w1de conf1gurat1on. 

18-9-13 

18-10-22 

Comment 18-9-13 

Location of SWEIS Revision(s): None 

Response: 

Volume 1, chapter 4, section 4.2.2.2 describes the current understanding of the 
seismic hazard at LANL, including the three local faults (Pajarito, Rendija 
Canyon, and Guaje Mountain) which have significant impact on this analysis. 
The major surface faults are shown on Figure 4.2.2.2-1. There is no 
indication of increased seismic activity at LANL. As section 4.2.2.2 states, 
studies are underway to better defme the rates of fault movement. The results 
from these studies will be considered as they are finalized, and updates to the 
seismic hazard for LANL will then be completed, if necessary. 

Comment 18-10-22 

Location of SWEIS Revision(s): volume 1, chapter 2, section 2.2.2.3 

Response: 

See the response to comment 11-21-22, above. 
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add on page 2 

ot course, as you .ar know, 1'• one or those who will tell you to olcse 

the entire weapons progre• down e1cept to deaaemble the myth and 

dls!ssemble the warhelda end work tor world peaee and preserTat1an• 

~AnJ 7ears ago 1 did e telepath1' channeling tor one John Kemmerdj1ner, 

then head nucla~ phJa1o1at tor LANL troa Coamander Soltec of the 

Intergallact1o Cantederatton tor InterplanatarJ Peace. I remember , 
they talked about the danger ot US weapons detenat1ng 1n a cha$n reaction 

to some aeiamto •~ant of great .asaltude. Between the Volcanic aagaa 

and the Ue Grande Bitt, WL perched poised to explede and this can, 

aecor4!ac te Soltee, trapent the planet and ocnta•lnate a quadrant 

or the &alllll• aDd weather JOU bel1e~e ln !fttergallactlo aeasaniara 

or not, you can see that the world needs be be late trom LANL'a oontlnued 

operettons 1n any ~•raton presented ln th1a Slte Wide. 

Thls 1& not just a tun geme to trick the ta1-payera out o~ large 

donations, but a lethal, to11o mesa thlt needs to -e cleaned up right 

now. so leta bes1n the real task or .. king our world sate trom corporate 

polluter• like those who contract with DOB. Iou gill ha~e caused a 

lot or serious :>roblems with ~tlese pwe: tripping agend". It 1s tue to 

cool out and try to be ci~111ze4 and c1v1l after all. Let so er the 

rage, work tor world peace and hat1110111• 

'l'hanlrl, twll~hJJUf£ 
bonnie bonneau 

Comment 8-11-22 

Location of SWEIS Revision(s): None 

Response: 

The DOE does not maintain any nuclear weapons at LANL. Therefore, it is 
not possible to have a single weapon detonate or start a chain reaction that 
could in any way cause LANL to experience a nuclear weapon explosive 
yield. The possibility of an earthquake causing a release of hazardous 
material is considered and these results are presented in volume III, 
appendix G, sections G.4.1.1 and G.5.3. It should be noted, however, that the 

8-11-22 greatest potential impact to public health, safety and the environment would 
be from the earthquake itself and not the release of hazardous material from 
LANL. 
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l'llliUC COMl\IIC~T I'Oili\1 

I>El'ARTMENT OF ENER(iY 
Sl"I"E-WIDE 
ENVIRONMENTAl. IMPACT STATEMENT 

~ 
~ 
11'1.1®11 

You are wek:oa1o to uacthis fon!l 10 pro•ido Mitton commer.ts on the Sit•-Wid• IllS. Pl,.sc place thi• 
foml in tho COIIIII1Cftl box all he from 1"0011\ or moil in ycJur eommen~s to the addreas on the back oflhis 
fonn Jfyou dlooseto mail io your coonme!ll~ fold this form into thirds. add postoM•· and he sur• to 
ha•·eaU cumnoOill•l"•stnllrt.:d by July IS, 1998. 

>;1n1<· )4P'Jff~J. J?~.._ujo OroanitAtinn . 

. 'ldJ!r..,./~1 -~ "'1/'. --~~- t?c~nelnp!ionar/)Oir )f;• l.U;, 
Yllllt c:omm11fs: 

w ~.... ~t"JI -1-/.L- ,ou;p)~. I•~ ~ 
tfi'""'h lf,.J_ 0~ AfiJJ'/t'.....- t_,.)'::ff a><.S tl__.,.,. 

'dP.~, #. ~ IA.ht{ ..s.J.U ~ 
~ ~~'"" irArrdJI<- I~- l?...r 
-:z.~, ~ - 2-.>o.~ 't~'~ .!fl.-.-" !t>(~ . 
~ /j a.~~...tr.y. !'i-" ... '-- t..,}¢..>~ 
f_"M...;,~r.-u I 1-- ';U;<.e/~J .~:';L.~ r.-v, t( 
.;/...11 ~ f'~ fn k.(z(_ ~ 

tfi..,-t: ~ ~. ~.- .h -<'U::.... ~ 
ft )Mrov 1 ..1-o ~c..-"M.. ,.-,. .. r~.,t.. . 
·,J 9o;"i.r7o,. h HA-le~ r~~ -./-t....._ 
lf{tJ.f-- b/JIJ'9....., ~ M~S<- i'jP-drJ!..d-' ·• ~ 
.~<.. ~ ~ t:-r e.-oil ~ l'~""f!IL- .6,./~·-y 

J.. ~ ~BS't ~nbJ.,_ ;.? c.o.rtf~ ...-..... .. 

'"'"'~t-:.~ .... ~ r ~ e>~" "'!.¥ wi//1 ~ .44/fe.-- lo ~ 
(..~ {lr(... ti 4-.M -;; ~ l.uf- 'ft..-. 
~,._, ,,.;,-JI M~ ~ ~ dl.d~ 
;,... .p, --J./..t--,~ h,....A-4~ ~ 
~ ....... ,:..-t>r ~ <'.1-fAJ~A.....:.tr.- ~ t+ 
w; 11 H.L- I tt>,J.s~. ~ ~ ,.s ~ 
~f"L..r..Jf- 04 :k A.fiiKo- JJ. {:-/,_- ~~ -
n,u~ty "~~~t'-

sl .... w;c~o EIS lnfonnalion Une; (100) 898-6623 

RESPONSE TO COMMENTS BY SHELLY BUONAIUTO 

No comments identified. 
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MARY RAY CoTE 

DocuMENT 20 
PAGE 1 OF1 

l'l'lli.IC CO~I:\UXI' H)n:\1 

DEPARTMENT OF ENERGY 
SITE-WfDE 
ENVIRONMENTAl. IMPACT STATEMENT 

You are welcomo to usc this form to provide written comment• nn the Site-Wide EIS. Please place this 
rorm in the conunent bo1< at the lion! room. or mail in )"our commeots to the address on the back of this 
form. If you dtoose to mail In your comments, fold this form into thirds, add postage, and b.: sure to 
have all comment~ postmarked by July IS, 1998. 

~ifiv Rou~-~~----~; · 
. -~b~PL_di'~plioMIL :::nmgJtS~ n: 

;:;r~~Z~..#'I 
7Ju~n-~-~ 

-------f:b"T--~(;,L-L--. ..... .. .... __ _ 

---·······------------------

Site-Wide ms Information Line: (800) 898-6623. 

RESPONSE TO COMMENTS BY MARY RAY COTE 

No comments identified. 
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DOCUMENT 21 
PAGE 1 OF1 

I'Uli.IC ('0\1!\H;:'\T I'OR~I 

DEPAR'I'ME-."NT OF ENERGY 
SITE-WIJ)E 
ENVIRONMENTAl. IMPACT STATEMENT 

You are welcome to use this form to prO\'ide written eomments 011 the Site-\Vide EIS Pl..,. place this 
form in the eontment box at the ftont room, or moil in your commento to the addreu on the back of this 
form. lf)11U dloose to mail in ~our"""'-''· fold this form ir.to third•, add pootage, and be''"" to 
ho-.aUcommeniSpostmarkedb)·J•Iy IS.I9'JI. 

Name· ~tt-i<!..., 16-. h<!.lli~ Orunizatiwr 
aiwr.;;~-t!ol;.fi£o;Jr~eia .,-c ~FJ.!Mr.*'.,.;;....;n- 'fi.:i=t:fli_ irt ...... _ 
Your COibmcnb: 

~~-tl. ~-"'"""""Z-+ ---::r-_-;r;.:. -~ ~ .,._~- ~ .... -~+2 g.,.£ 

a;;:;--,--;;-;7Jj_----.:;z;,;,~----;.z,;;;;,- --::tZ.~~ 

. dkwa' "4 

~ i4;..0 ~-ry: 
...-----~ «.M ~ ,.;z r·...... z4 ~~-.-

/ 

Site-Wide EIS lnfnrn11tion Lin<: (BOO) ~118-6623 

21-1-10 

I 

RESPONSE TO COMMENTS BY SHIRLEY G. DAVIS 

Comment 21-1-10 

Location ofSWEIS Revision(s): None 

Response: 

DOE and LANL are committed to the continued implementation of pollution 
prevention programs and waste minimization practices, to the extent 
practicable, in all activities. 

Waste treatment techniques are currently applied to reduce the volume or 
toxicity of radioactive and hazardous waste for safer handling. Such 
techniques are discussed in chapter 2 (volume I) of the SWEIS. As discussed 
in chapter 3 (in volume 1), LANL would continue to explore innovative waste 
treatment technologies under all alternatives. 
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-· Subj: Pope's Representative Call: for N·Abolltlon 
Date: 18, Nov 1997 5:43AM MST 
From: lcatieCkhch.planet.org.nz 

>Dear Abolitionists, 
> 
>!)ri29.0ctober, the Vatican's nempaper.:'I.'OsserV&tore Romano~ publis~d the 
.~followlni slatemen~ given ~ !onhbishop Jten~ MartinO~ Jloly ~·s 
>permanent Observer at the UN. to the First Committee on 15 October. This 
>powerful nni call for nuclear abolition {especially In the last few 
>paragnphs) needs to be promulgated as widely as possible, especially 
>through Catholic outlets such as national newspapers, journals, newsletters 
>etc. Please do what you can to help. 
> 
>Best wishes, 
> 
>Kate Dewes and Rob Green 
> 
>*'* * 
> 
>"NUClEAR WEAPONS CANNOT BE JUSTIFIED AND DESERVE CONDEMNA110N: GRAVE 
>CONSEQUENCES UE AHEAD IF TilE WORLD IS RULED BY TilE MIUTARISM OF NUCLEAR 
ARMS 
> 
>Mr Chairman, 
> 
>The Holy See joins in the congratulations extended to you on your election 
>to chair this Important committee. We also ex12nd our best wishes to other 
>members of the bureau. 
> 
>As the world approaches the millenium, many people and organisations are 
>already casting their vision towards the opening years of the 21st century. 
>Will the neKI: century be a time of peace, the fruit of the blossoming of 
>human intelligence and human love? Or will the world $Ink once again into 
>the morass of wars as we have witnessed in the death-filled 20th century? 
>The essential questions of war and peace preoccupy humanity and deserve the 
>utmost introspection of this committee. 
> 
>We can draw a measure of hope that peace will be our accomplishment in the 
>years ahead because of the achievements of the past kw years: the ending 
>of the Cold War, reductions of military forces In Europe, the Chemical 
>Weapons Treaty, reductions of nuclear weapons by the two foremost nuclear 
>weapons States, the indeflnlte eKI:ension of the Non-Prolifuration Treaty, 
>the Comprehensive Test Ban Treaty, and the adoption of the convention on 
>anti-personnel land-mines. These achievements are steps that have moved 

REsPONSE TO COMMENTS BY KATE DEWES 

No comments identified. 
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~~rid closer to peace and the Fir~t Committee has played a role In this 
>success. 
> 
>But can we say that the coune to per.ce In its entirety is clear? 
>Unfortunately, we cannot Every day conflict and violence still prodt.ICe 
>victims. Genocide, the slaughter of Innocents, and attacks on wlnerable 
>populations continue to scar the landscape. :ftte •rms tnldCfP&~cil1arly 
>of CO!Wt!ltional.weapons, PJ!IY adds ~. th~. bloodsh~ jn 1111ny 'l!lari:lrig 
>countries. Indeed, in recent conflicts, more people are killed by 
>short-range weapons than by weapons of mass destruction. The tragedy of 
>this trend Is that more human beings. lntludlng children, are forced to 
>wage war. In addition, these wan are often prolonged by short-ranged 
>weapons. Most developing COIIntries where conflict situations exlstare 
>abundantly supplied with such weapons. In spite of this .~ct. ~a pons of 
>mass destruction are still produced in great quantity. Nuclear weapons, 
>aptly described as • the ultimate evil" are still possessed by the most 
>powerful States which refuse to let them go. · 
> 
>We cannot Simultaneously Pay for War and Peace 
> 
>These searing facts of militarism remind us of how far the world still has 
>to go to claim a universal peace. The world is paying a high price for the 
>'culture of war' that has characteristed the 20th century. Even now, 
>nearly a decade after the end of the Cold war, the world's governments 
>spend mot"e than $800 billion a year to sport military forces of more than 
>27 million soldiers. While this is a decline in spending since the Cold War 
>high in 1987, most of the decline has come from the sharp drop In spending 
>by the fonner warsaw Pact countries. Despite the end of the Cold War, 
>developed nations, other than the East European countries, spend only 10% 
>less than they did in 1987. Military cKpenditurcs of the NATO countries are 
>now more than 10 times the expenditures of the former Warsaw Pact 

· >COUntries. Not only are the developed countries big military spenden, 
>they are also responsible for 90'Ko of the $22 billion annual arms trade. 
>The dangerous global proliferation of arms and weapons technology has 
>mntributed to Inciting and prolonging armed conflicts raging In different 
>locations around the world. 
> 
>For their part, the developing COIIntries currently spend $221 billion on 
>armed forces. This spending Is a considerable drain on these nations' 
>already limited resources: new weapons procurement and larger armies mean 
>less funds to Invest In health, education, economic development and other 
>urgent social needs of large and vulnerable populations. Some 1.3 billion 
>people are so poor that they cannot meet their basic needs for food and 
>shelter. Sixty per cent of humanity lives on less than $2 a day. Despite 
>Some remarkable success In human development In some fast-growing 

~ 
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~omies,tttQO! JMI:I..ll..OQ..f;l'14mries·ah: worse.~ ;ti:t&!'~ti:!4Y~!l.J:~ ~ 
>y~a:s.jlgq,Sach year .b.e~n 13 and U miilion piOpl~. "1051: ~t!'e!'!. 
>thll!i.IJ!', ~~~. f~m. ~unger a.nd poverty-rela~.~~~- ·· · - · · 
> . 
>Sustainable development needs huge amounts of Investment In scientific 
>research, technologlcaf development, education and training, Infrastructure 
>development and the transfer af technology. Inve5tment In these stnlctural 
>advances Is urgently needed to stop carbon dioxide poisoning of the 
>atmosphere and the depletion of the earth's biological resources such as 
>the forests, wetlands and animal species now under attack. But the goals 
>for sustainable development set out in the 1992 Earth Summit's major 
>document Agenda 21, are blocked by politlcallntert\a, which countenances 
>continued high military spending. 
> 
>It is clear, as the Director-General of UNESCO put it, that "we cannot 
>simultaneously pay the price of war and the price of peace". Budgct_ary 
>priorities need to be realigned In order to direct financial resources to 
>enhancing life, not producing death. A transformation of pollt1cal 
>attitudes Is needed to build a • culture of peace". A new political 
>attitude would say no to investment in arms and destruction and yes to 
>inve5tment in the construction of peace. The relationship between 
>disarmament and development, given short shrift by governments since the 
>international conference of 1987, mu5t be emphnlsed anew. In that 
>relationship, a process of disarmament, providing security and 
>progressively lower levels of armaments, could allow more resources to be 
>devoted to development; correspondingly, the development process enhances 
>security and can promote disarmament 
> 
>Nuclear Arms are Incompatible with the Peace We Seek 
> 
>Such an approach to human security by governments would lead to the 
>fulfilment of the right to peace, which every person in every culture can 
>claim. No lesser goal than the right to live in peace will suffice for the 
>new mlllenlum. 
> 
>The international community, when awakened, has shown that It can indeed 
>move to strengthen human security. :rhe work fostered by the ottawa Process 
>in producing a treaty banning the production, export and use of 
>anti-personnel land-mines ret:\ects the strengths of compassion and 
>political action. The Holy See commends this .l.nltiative and urges universal 
>support for the treaty. Pope John Paul II has appealed for the • definitive 
>cessation" of the manufacture and use of such "insidious arms" which 5trllce 
>cruelly and Indiscriminately at civilian populations. • ~lgnlng the new 
>treat)' will not be enough, however. Equal attention should be given to the : 
>detection and removal of the 100 million deployed land-mines that Continue 

RESPONSE TO COMMENTS BY KATE DEWES 
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~;~:;;iib'li.?l~,OOO .lriii""ilb ·every year~ More resources sh~uld be 
>devob!d to demining efforts. 
> . 

>If biological weapons, chemical weapons and now land-mines can be done away 
!"~. 'S(j'too ~n nuclear weapons. ~weapon so. ~reate~ .th.e _longed-f~t 
.>~ of)he ~lrt, century-~ t.t!~ n!Acleai-;>Let not the Immensity of this 
>task dissuade· us from the efforts needed to free humanity from such a 
>scourge. With the valuable admonition offered In the Advisory Opinion of 
>the International Court of juStiCe, the international community can see how 
>the lepl and moral argumenb against nuclear weapons intertwine with the 
>strategic since· ltudear i¥eapon5 tan destroy all life on 'the planet,' they • 
>imperil all that humanity has ever stood for and Indeed humanity lbelf. 
>During the acrimonious years of the Cold War with the emphasis on the 
>military doctrine of nuclear deterrence as a constant justification for the 
>nuclear arms build-up the International community felt powerless to stop 
>the relentless build-up of nuclear weapons. But now, in the post-cold War 
>era characterized by new partnerships, the international community cannot 
>shield itself from the assault on life itself that nuclear weapons represent. 
> 
>The work that this Committee has clone In calling for negotiations leading 
>to a Nuclear Weapons Convention must be Increased. Those nuclear weapons . 
>States resisting such negotiations must be challenged, for, In clinging to 
>their outmoded rationales for nuclear deterrence, they are denying the most 
>ardent aspirations of humanity as well as the opinion of the highest legal 
>authority in the world. The gravest consequences for mankind lie ahead if 
>the world is to be ruled by the militarism represented by nuclear weapons 
>rather than the humanitarian law espoused by the International Court of Justice. 
> 
>Nuclear weapons are incompatible with the peace we seek for the 21st 
>century. They cannot be justified. They deserve condemnation. The 
>preservation of the Non Proliferation Treaty demands an unequivocal 
>commitment to their abolition. 
> 
>The Ho!Y See has previously stated in this Committee: "The world must move 
>to the abolition of nuclear weapons through a universal, non-discriminatory 
>ban with Intensive inspection by a univeral authority". Today we repeat 
>those words, conscious that that there is a gathering momentum of world 
>opinion In support of the complete elimination of nuclear weapons. This is 
>a moral challenge, a legal challenge and a political challenge. That 
>multiple based challenge must be met by the application of our humanity. 
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PUBLIC COMMENT I<'OitM 

DEPARTMENT OF ENERGY 
SITF.-WIDE 
ENVIRONMENTAI.IMJ>ACT STATEM&'NT 

You are welcome to use this form to provide written comments on the Site-WideEIS. Plea,. place this 
form in the comment box at the front room, or mail in your comment~ to the address on the back oftbis 
form If you choose tn mail in your comment&, fold this form into third~ add postage, and be sure to 
baveaH comments postmarked by July IS, 1998. 
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RESPONSE TO COMMENTS BY THOMAS FRANCIS 

No comments identified. 
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July 6,1998 

Mr. Corey Cruz, Project Manager 
U. S. DOE, Albuquerque Operations Office 
P. 0. Box 5400 
Albuquerque, NM 87185 

COMMENT ON DRAFT SITE-WIDE ENVIRONMENTAL IMPACT 
STATEMENT, LOS ALAMOS NATIONAL LAB 

The Preferred Alternative for Enhancement of Plutonium Pit Manufacturing as 
described in section 5.3.2.2 and elsewhere in the body of the draft EIS notes that 
"Operations would increase employment by about 170 workers." It goes on to 
note that "the total difference between employment under No Action and 
Expanded Operations is about 1,374 workers." Since the EIS describes only 30 
jobs related to the expansion of the low-level waste disposal operation (p. S-46), 
how many of these 1 .. ~74 total added workers are indirect support of the 
enhanced pit manufacturing capability, and how does this relate to the "no 
indirect jobs would be created" [by pit manufacturing] aa reported in the 
Stockpile Stewardship and Management Final EIS (page S-37)7 

If the Enhanced Pit Manufacturing capability at Los Alamos requires significant 
additional infrastructure and support. the analyses and conclusions of the 
Stockpile Stewardship EIS ROD, which selected los Alamos as the preferred site 
for this activity, may be flawed. 

Thank you for your consideration of my comment. 

~~/~ 
Richard L. Geddes 
807 Big Pine Road 
North Augusta, SC 29841 

24-1-5 

RESPONSE TO COMMENTS BY RICHARD GEDDES 

Comment 24-1-5 

Location of SWEIS Revision(s): None 

Response: 

The section referenced by the commentor is devoted to describing the impacts 
of the pit production construction and operations under the Expanded 
Operations Alternative. Thus, the 170 workers are all directly associated with 
pit production operations at the various LANL facilities involved in this 
activity. The remainder of the 1,374 workers that would be added under the 
Expanded Operations Alternative would be associated with other activities at 
LANL. The statement in the SSM PElS is correct. 
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MARCY E. HOLLOWAY 
ATTORN£Y & COUNSD.OR AT LAW 

Dtsr)un: RF.~~)i I!TJOX 

mu SAoou; BMJ( r~ 
AL'SnN, Ttlt<S 711736 

TFL (!'12) li>H246 

1'AX (512)!6:1-'7!46 

Mr Corey Crut. Project Manager 
II.S o.panmcnr ot'F.ner"'· 
AlbuquCfiii'C Opmlioos Otticc 
P.O. Box 5400 
.1.\00quer~. NM 871'<-54011 

July IS. 199S 

BY fACSJMJLE TRANSMISSION TO (505) &4Ul9l 

lle: Public: Comments on SWEIS Cor CO!lliftued Opetltion ofLos Alamos Nationalllbomory 
llld F~m of lnli1nnatioll Aclllequesls 

Dear Mr. Crur: 

I submit the following commtl\ts and requests under the 'FOIA regarding the SWEIS· 

l The EnviCO!lR!tl!la! Ju!lj&c .... 

The original chuit:e of Los Alamos Cor nucle8r ICtivilies in a period of national crisis ~ml 
believe darly motivated by relSOIII of CIIWonnlCiial rlci!iltl. There are, and certeioly wtrt, plenty 
of 'isolated' or 'rtli!Oit' low-population arwloc:ated throughout tbe Rocky MOUIIltin cbain (if 
llllllrUioouli termin _, needed) or in the Mid'.ml. The distinguisling characteristic of the New 
Mcxioo loc:ition is tbe predominalllly minority.low-iooome population. Furthmnore, the cunwlalivc 
impact of the location ofnuclar I!Oflic &cilitkt at LANL, S111dia Laboratories. Kirtllnd Ail Force 
Base, and SI>Oll-lo-be WII'P (not to lllllnlkm military activities at White Slllds t.f!lliile Range) 
indicalcs a panem or envirOIIIMilal racism and aeeds to bt addresood. ,. intrto~ wllilt 
gono:ntioo. uwponllldaronge llbder the Expended Operatians Ahemadvt clearly create risks for 
nearby reAcleots, predominantly minority and lnw-ibcome (8~ l6 J.l. Vol. D. page l-61 ). 

u The A!Tcw!! Enyjronmcoll!!l! Air F.mjssjgna 

The~ of a .10-mile rango for the meaiP.Ireme111 of impacts from LANL activities i• 
ea~ and does not reflect the realilies of goological. rncloorologitll and climatological condition.• 
in Northern New Mexico. It is 1101 appropriate for grouodwater contanrin.aion analysis since 
hydrologi11s believe the aquifer feeds into the Rio Gnnde (!ICC Albuquerque Journal article "Lab 
Water-Testing Well Costs lli~ng' 4/11/981 and the aquifer below Los Alamos services an area 
beyond the 50 mile limit. and it is noiiJll'ropriate for me&S4IrCI!Ient of air emission impacts. Tb.l 
prevailing direction and velocity of winds in Northern New Mexico are IP.Ich that particularly in tb.l 

25-1-15 

125-2-19 

125-3-11 

125-2-19 
cont 

RESPONSE TO COMMENTS BY MARCY HOLLOWAY 

Comment 25-1-15 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-10-15, above. 

Comment 25-2-19 

Location of SWEIS Revision(s): None 

Response: 

DOE believes that the 50-mile (SO-kilometer) radius reflects the realities of 
the meteorological and climatological conditions in Northern New Mexico. 
Volume I, chapter 4, section 4.4.1, Climatology and Meteorology, describes 
the unique climatology and meteorology of Northern New Mexico . 
Volume III, appendix B, section B. I, Radiological Air Quality, discusses the 
specifications and limitations of the model used for radiological dose 
predictions from releases of radionuclides to the atmosphere (CAP-88 PC). 
Section B.2, NonRadiological Air Quality, presents the specifications and 
limitations of the model used for dose predictions from releases of criteria 
pollutants to the atmosphere (ISC-3). These sections address the 
complexities of climatology and meteorology of the region and how they 
were addressed. 

Comment 25-3-11 

Location of SWEIS Revision(s): None 

Response: 

DOE's policy is to analyze the environmental impacts of a proposed action 
within a 50-mile (SO-kilometer) radius. If the impacts beyond the 50-mile 
(80-kilometer) radius were found to be significant, DOE would evaluate and 
address them to the extent practicable and appropriate. The analyses are 
summarized in section 5. Very little technical information is available 
regarding the regional recharge of the groundwater beneath the Pajarito 
Plateau, especially in terms of identifying major recharge zones and 
quantifying the rate and volume of recharge. Likewise, the roles of fractures 
and faults in the recharge of the aquifer beneath the Pajarito Plateau are 
uncertain. Thus, a significant effort is being undertaken to implement the 
Hydrogeologic Workplan (LANL 1998c) in order to improve an 
understanding of and resolve uncertainties concerning the subject of recharge 
and potential contamination. 
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months from April throush 1une, air omiuions could eesily reaeh north of the town ofTaos within 
the hour of relwe from LANL. In lict, in the brief period that I have Uved north of Taos, J have 
learned of 1111 unuiOJlly high lncidence of malignant bnln tumors IUid cancers that warrant 
l'l'idemiological studies fur 'cluslering' fliii1X*S 111dt u that c:onducted in Los AllllllOs and showing 
a 70..80"-' cxcesuate ofbnln cancers (Sec:d011 4.6.1.3, Volume II. paae 4-131). Dcpencling on 
wind conditions, neighboring tamtunitios lhould be lid vised of the periodi1> emissions. Siooe the 
prinwy sources oft'lldloacdve emWiona bavt beellltld continue to be (Section 3.6.2, Vol. Il pl(le 
3·S2) the Lol Alamos Neutron Science C.enter ltld the high explosite~ !eating activities, siting of the 
Spallation N«dron Source (section 1.5.9, Volume IJ, page J.l9) II J,ANL end expanding operations 
of neutron researdt and high explosives testing, IJiven the level of unrecnediated historic 
corumination. is unwlse and racist in oft'llct. Furthcnnore, the annual emissions testing end mulls 
are inadequate. unrep..-tative and subject to great mllllipulation given the "great fluctuations in 
both the!ypc! ofdlcmicalsemittod and theircrnis.Voll tiles. • Section 4.4.2.2 Volume If, page 4-89 
Given that the old throsllolds for 11ft C11J10SUt1 have been deemed ovmtated, testing should be 
conducted according to the new NAAQS standards efFective September 16. 1997. In addition, 
testing should bo Rinttlted to IIIOilitor highly to>dc borylliun anWions in order to adequalely protect 
public helltll, particularly in fight of historic noncompfianu. 

Please provido under FOIA data used to validate the definition of the boundaries of the 
affected environment. 

111. W!l!erOl!lfity 

In the analyses of environmental iiii)*U. there are repeoted uaertions of Ullcertainry 
reaarding intcnction bel~ ecosystems aad the hydrologic cycle on the Pajarito Plateau (Sections 
3 5.3, Vol. U, page 3 49) (Tallie 3.6 .. 2-1 ., Volume IJ, page 3-126). It doesn' tlllce a "rocket 
ICientist• to undcmand the principles ofaravlty and migration. In fact, in drilliag the LANL Test 
Well R.-9, LANL'a.tlat definitive look II what lies betweell the weapons lab's radioactive pollution 
and the deep regional woter supply underneath the Plliltito Plateau, six dift'erentaquifen • mostly 
water-saturated rock • were eRilOUIItered. In addition, pollutants audt u acid byproducts and 
Ul'llium (01 twicelheEPAdrinkillfJ watershlndard) wereliuld at a depth up to 275 tee!, and tritium 
wu found in the deep lqUi(er at 700 !bet under Los Allrnos Canyon (aee Albuquerque Journal article 
4117198 'LANL Pollutallh in Water"). "That's 1 pretty Bond indic.lion of a fast path" for poUutants, 
says David Bmxton, 1 reaeardter in LANL's GeoloSY end Geochemisuy Group (see Al-BIJ article 
above). The fliA:t that tells to identifY pologic:al formal.iona have not been done until this time shows 
not only negliaence but a reckless disregard fbr the pubtic health. Even the lab's chief hydrologist, 
Bruce Oallalla', admill that 'the .._are pretty well protected, but not the canyon bottoms• where 
additional and comilluing diacllar8es are pllliiiOCI (Section 4.3.2.2, Volume II, page 4·76). 

Furthermore. if the aquifer feeds into the Rio Grande u JU5pected, the analysis has not 
cOIIllidered an appropriate aftected 111e1 in terms of groundwater analysis. In fact, section 3 .6. 2, Vol. 
II, p1ge 3-52 reports that plutoniutn deposits have been detected alona the Rio Grande between 
Otowi and Cochiti Lake, validating that premise. The Expanded Operations alternative admittedly 
reflects the largect potential fur contamirtlllt transpun into sroundwater (St<.'licm 3.6.2.3, Volume 
II, page 3-SJ). Please provide dlla under FOIA to support cxmdusion that the Greener Alternative 

25-2-19 
cont. 

25-4-19 

25-5-11 

25-3-11 
cont. 

125-6-11 

Comment 25-4-19 

Location ofSWEIS Revision(s): None 

Response: 

As of September 16, 1997, in addition to current PM-10 standard, a new 
National Ambient Air Quality Standard (NAAQS) became effective for 
particulate matter equal to or fess than 2.5 microns (PM-2.5). EPA has not 
published emission factors for different processes for PM-2.5 standards. As 
soon as the emission factors for PM-2.5 are available, LANL would start 
demonstrating compliance with the new standards. These new standards will 
not require imposition of local area controls until 2005 and compliance 
determmations will not be required until 2008. 

As stated in volume I, chapter 4, section 4.4.2.3, New Mexico State has 
ambient air quality standards for beryllium, which were rq?ealed in 1995. To 
ensure that LANL's beryllium emissions did not exceea those standards, 
ambient air monitoring of beryllium was performed at LANL from 1989 to 
December 1995. This monitoring was performed at four on-site stations, four 
perimeter stations, and one regional station. The recorded beryllium levels 
were low, and as a result, ambient air monitoring for beryllium was 
discontinued after December 1995. Existing monitoring for workers will 
continue under No Action as well .as the Expanded Operations Alternative. 
Currently, LANL's beryllium operations are in full compliance with 
applicable regulations and permits. 

Comment 25-5-11 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.4, Water Quality (in chapter 2 of this volume). See also the 
response to comment 25-3-11, above. 
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has an equally large potential for Qllllalllination. I Uktwise, in tight of cunent dat1, would Uke to 
chaDenge the assertion that "mechaoisms for recllarge to groundwater are highly uncertain '(Section 
36.2.3, Volume D. page J.SJ). Given the lllllllber of identified faults in the region and the nature of 
gravity, the only uncertainties are the spec;ific pathways by which each contaminant will reach the 
aquifer and the length of time it wiD take (ace possible pathways Volume D. page 4-78). Section 
3.6 3.1, Volume II, page 3.59 indicates location ofa fault beneath TA-67, proposed for expansion 
for additionaiiLW disposal with the pleat habitat loss and ecological and visual impact. With au 
admitted fault under the area. waste storage there would be recldesa and irresponsible. Sec!ion 
4.2.1, Volume II, page 4-23, 4-28) indicates that there are a group ofintercomec:tiJia faults in the 
P~jarito Fault system. 

l'lelse provide dala taaupport the conclusion !hat there will be oo significant adverse effects 
to ecologic:ll or biological resources(Section 3.6.2.3, Volume n. page 3-SJ). Section 4.3.2, Volume 
1~ page 4· 70, 4-75 indicates that LANL lhallow alluvial groundwatet' aasoeiatcd with discharges has 
shown up in springs which may be used by Wildlife and livestock. 

IV. Emimnmcnlll tmpacts 

Section 3.6.2, Volume II, page 3-52 indiclled that 'lbere would be vcty little difference in the 
envimnmental impacts among the SWillS alternatives ... because there were vety few specific new 
proposal' of significant size. • Such a conclusion in disingenuous and not supported by the figures 
provided based on the amounts of materials planned to be processed and stored. Please pro\ide 
under FOIA data to 11Uppor1 conclulion that 'efl'ects are not large to start with, • particularly in tight 
of recent discovery of groundwater contamination and the projected increase in LCFs for the 
Expanded Operations Alternative, including up to twice the frequency and consequences of a 
plutotium accident tban under the No Action Alternative (Section 3.6.211, Volume II, page 3-S7) 
and up to 2.6 milfioft gallons of sdditiooal radioactive tiquid waste generation (Section 3.6.3.1, 
Volume n, page 3-61-2). Human deaths appareotly are not considered 'large.• 

V. Cultural Resources 

The prospective damage to traditional cultural properties due to the expansion of emissions 
and explosives testing under the Expanded Operations Alternative is further evideoc:e of 
em·ironmen~al racism if the Expanded Operations Alternative is selected (Section 3.6.2.8, Volume 
II, page J-54). The government would be hard-pressed to find throughout the country another 
loclllion for operations with 11 many tultU!1I and historic re!OUfCCS in such dose proximity (including 
the Indian Pueblos, Dandetier National Monument, and other arcbuological and cultural sites). 
Historic propeny, National Register and Wilderness Area designaliuns are all inconsistent with LANL 
activities 

VI. Ar!<ldenU 

"Initiating events• are defined in too limited a marmer as fires and lightning strikes (hardly 
improbable events in Northern New Mexico) are not considered 

125-6-11 
cont. 

25-5-11 
cont. 

25-7-17 

25-8-4 

25-9-4 

25-10-14 

I 25-11-22 

Comment 25-6-11 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS discusses that there is an equally small potential for groundwater 
contamination under both the Greener Alternative and the Expanded 
Operations Alternative. The data supporting this conclusion are presented in 
volume I, chapter 5, section 5.3.3 for the Expanded Operations Alternative 
and section 5.5.3 for the Greener Alternative. The NPDES discharges are 
277.8 million gallons per year for the Expanded Operations Alternative and 
274.9 million gallons per year for the Greener Alternative, a 1.05 percent 
change. This small difference in NPDES discharges would not be expected to 
have a measurable impact on groundwater. 

Comment 25-7-17 

Location of SWEIS Revision(s): None 

Response: 

As stated in the 1996 Environmental Surveillance Report, none of the 
radionuclide activities in alluvial groundwater are above the DOE-DCGs for 
Public Dose for Ingestion of Environmental Water. Except for strontium-90 
values in samples from Mortandad Canyon, none of the radionuclide 
activities exceed DOE-DCGs applicable to a drinking water system. These 
concentrations are so sufficiently low that adverse effects from their 
ingestion is unlikely. Also, standards that protect human health will likely 
protect wildlife, although additional investigations may be required in this 
area. 

Comment 25-8-4 

Location of SWEIS Revision(s): None 

Response: 

DOE considered four alternatives for the continued operation of LANL to 
support its existing and foreseeable future program assignments; No Action, 
Expanded Operations, Reduced Operations, and Greener. These alternatives 
were selected based on different levels of activities that were considered 
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reasonable approaches to fulfill the DOE's Purpose and Need (volume I, 
chapter 1, section 1.2) based on missions assigned to LANL. The 
environmental impacts for each alternative were determined based on 
factors, such as effluents, emissions, waste generation, employment levels, 
etc. This data is presented in the SWEIS under each alternative. An increase 
in an activity at a facility does not necessarily require a physical alteration of 
the facility. In most cases it only requires that an activity be conducted at an 
increased frequency, such as doing an activity twice a week instead of once. 
This would not necessarily result in twice the impacts since, for example, a 
chemical solution could be used several times for the same procedure, as 
opposed to disposing of it after one use, and generate essentially the same 
amount of hazardous waste. 

Comment 25-9-4 

Location ofSWEIS Revision(s): None 

Response: 

The data to support the environmental impacts of the Expanded Operations 
Alternative is presented in volume I, chapter 5, section 5.3. DOE believes 
that these impacts are within a level of acceptable risk. 

Comment 25-10-14 

Location of SWEIS Revision(s): None 

Response: 

The potential impacts stated in section 3.6.2.8 (volume 1, chapter 3), as well 
as in section 5.3.8.3 (volume I, chapter 5) are speculative because of the lack 
of site-specific data and the nature of the resources are not known. As stated 
in section 3.6.2.8, "The current practice of consultation with the four Pueblos 
nearest to LANL would continue to be used to provide opportunitise to avoid 
or minimize adverse impacts to any TCPs at LANL." For further 
information, see Major Issues, 2.10, Environmental Justice, in chapter 2 of 
this volume. 

Comment 25-11-22 

Location of SWEIS Revision(s): Summary; volume I, chapter 3, 
section 3.6.2.11; chapter 5, sections 5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, 
and 5.5.11.1; and volume III, appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

DOE disagrees that "initiating events" is too narrowly defined in the SWEIS. 
The commentor is referred to volume I, appendix G, section G.3.1, and 
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Table G.3.1-l for a list of all the initiators and accident types that were 
considered in undertaking the SWEIS. Both fires and lightning strikes were 
considered as possible accident types and specific initiating events, 
respectively. 

Lightning strikes that would initiate an accident in a facility were 
subsequently screened out. The subsequent screening either determined that 
a facility was not susceptible to release of hazardous material from a 
lightening strike or that other accidents that involved a fire and release of 
hazardous material were the risk-dominant accidents for the site. Generally, 
lightning strikes could eventually lead to the release of radioactive material 
through the initiation of a fire. 

Fires were considered and lead to detailed analysis in several instances. 
Accident scenario, RAD-15, considered both a laboratory fire and wing
wide fire for CMR (TA-3-29). Other fire scenarios that were analyzed in 
detail included both a laboratory and wing-wide fire at the CMR Building, 
initiated by an internal event, and a fire resulting from an aircraft crash. The 
commentor is referred to Table G.5-l (volume III, appendix G) for a 
complete listing of the accidents that were considered in detail. 

One accident scenario has been included in this list that was not included in 
the draft SWEIS; the wildfire accident scenario. The description of this 
scenario is included in volume I, appendix G, section G.5.4.4. The detailed 
accident analysis was included based on public comments and a 
reexamination of the frequency of a wildfire event. The commentor is 
referred to the response to comment 1-9-22, above, for a discussion of the 
inclusion of the wildfire accident analysis in the SWEIS. 

Comment 25-12-22 

Location of SWEIS Revision(s): None 

Response: 

A waste volumes increase does not necessarily correspond to a proportional 
increase in the number of shipments. Also, if the shipments increase, but the 
accident rate is extremely low, the frequencies of the accidents may change 
from once in 10,000 years to twice in 10,000 years, which is not considered a 
significant increase in the frequencies. The difference between these two 
rates would be outside our ability to measure these changes. 
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If the EOA (Expanded Operations Alternative) doubles the number of on-site shipmmts of 
waste. what dala a1pp011s the condusion t11at "actident ftequencies are relatively insensitive to waste 
volumes across the ahernatives" (Section 3.6.3.1, Volume U, page l-61·2)? 

Pleue provide data under the FOIA to support contlu!ion lhatthe frequeocies of accidents 
11e relatively insensitive to the number of pita manufictwed and why these aa:idents do not bnund 
the risks uROciated with plut011ium operations accidents (Sectioo 3.6.3.1, Volume II, page 3-65). 

VII llimildn 

A major problem with the idea of implementing the Expanded Operations Alternative is the 
fie! that the day-to-day responsibility for safe operations of the nuclear facilities is delegated to 
contractm. i.e. the Univmlty ofCtlifomia (Section 2.1.3, Vol. II). whose track record on safety is 
poor. It Is unwise to have the responsibUity for such inherently qer0111 activities 10 remotely 
removed geographic:aiJy li'om the lite location. It undermine& acc:ountabitity. In light orthe high 
incidence of accidents (lVCf the last aeveral years (involving worlcer-instigated fires. the accidents 
involving the Omep West reactor u late 111 1994). the citation u a "Significant Non-Comptian1 
Federal F~eility" in the l!8l1y 1990's, the condition and ase of the buildings and infrastructure. and the 
historic conllminalion due to lade of and noncompliance with governmental resulationa resarding 
safety and pubtic health, the locatitm should be remediated, decontaminaled and brought into 
compliance with aU state and federal regulations before there is consideration of expanding 
operations. I request under the POIA aU citations within the past 8 yean of noncompliance with 
governmental environmental and safoty regulations. 

I furthet' request under FOIA data to 111pport the conclusion that there ia a clear national 
security requirement for continue opcrllion of LANL for stockpile ttewardship and rnanaaement 
based on PL 103-160, data to support why decontamination and decommissioning or convmion to 
nondefense purposes is not a feasible alternative (Section 3.5.1. Voi.II. page 3-48), and why an 
altemate locati011 could not be coMdered fur nucl<ar weapons activities. Land and site development 
at LANL has b- haphanrd, resultilll! in a patchwork pattern of land uses. Wtth 54''0 of the 
structures in fair to poor condition and over SO% oflhe structures over 30 years old. it is apparent 
that this •overcrowded' (Vol.ll.pqe 4-IS)faciUty is not constructed to current safe environmental 
standards and should not be considered for expanded activities (Section 4.1.1.2, Vol.ll, page 4-6). 
In lie!, many builcinss were apparently built as temporary structures (Vol. II, paae 4-1 S). LANL has 
served its original wartime purpose and Northern New Mexico has paid its dues. LANL' s current 
Site Development Plan predated DOE 1996b which should guide the planning of the activities 
proposed under the EOA. 

I would also ike to request a copy of the Draft Surplus Pluloniurn Disposition EIS referenced 
in Section 1.5.8 of Volume II. 

Thank you for considerllion of these comments and requests. 

Sincerely, 

1.~:~~ 

125-12-22 

25-13-22 

25-14-29 

25-15-1 

125-16-22 
I 
25-17-1 

25-18-21 

Comment 25-13-22 

Location of SWEIS Revision(s): None 

Response: 

The basis for these statements is provided in the write-up referenced by the 
commentor (volume I, chapter 3, section 3.6.3.1); as indicated in that section, 
this conclusion is an inference based on the analyses perfonned. Since the 
SWEIS addresses projections and subsequently the level of pit production 
operations indicated in the Expanded Operations Alternative has not been 
experienced at LANL, there is no historical "data" to provide. As noted, 
these statements are based on the accident screening process (described in 
volume I, chapter 3, section 3.6.2.11, and in detail in volume III, appendix G) 
detennination that there are plutonium accidents of higher frequency and 
comparable consequence which "bound" the types of accidents that would be 
associated with the actual pit production activities. Also, the pit production 
rate change from No Action to Expanded Operations is less than an order of 
magnitude (i.e., less than a factor of 10- accident bins cover two orders of 
magnitude). The consequences of any pit production accident are related to 
the amount of material in process at one time, not on the total throughput 
during a year, which would not change substantially from one alternative to 
another. Thus, the pit production accident risk (frequency times 
consequence) does not change substantially from the No Action Alternative 
to the Expanded Operations Alternative. Nonetheless, this comment was 
submitted to the Albuquerque Operations Office Freedom of Infonnation Act 
(FOIA) Office, as requested. 

Comment 25-14-29 

Location of SWEIS Revision(s): None 

Response: 

DOE disagrees that the University of California, the Management and 
Operations contractor for LANL, has a poor track record on safety. The 
University of California maintains an ES&H Office in the Office of the 
President, and Laboratory Administration Office, with the specific 
responsibility for oversight of environment, safety and health at LANL. The 
ES&H Office provides quarterly and annual assessments of LANL's 
perfonnance, with emphasis on perfonnance measures that are part of the 
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contract. The ES&H Office grades the Laboratory annually on its 
performance; this grade is reflected in the annual salary increments of senior 
Laboratory officials. 

DOE also provides oversight ofthe Laboratory. Environmental activities are 
regulated primarily by the EPA and the NMED. 

Comment 25-15-1 

Location of SWEIS Revision(s): None 

Response: 

See the Major Issue 2.3, Alternatives, and 2.1, Anti-Weapons 
Sentiment/Mission, in chapter 2 of this volume. 

Waste management activities were analyzed in the WM PElS. ER activities 
are being done as outlined in the Accelerating Cleanup: Paths to Closure 
(DOE 1998a) and ER Project. Any generation of new wastes will be 
consistent with these two programs and in compliance with regulatory 
requirements. DOE is committed to the implementation and incorporation, 
to the extent possible, of pollution prevention activities and waste 
minimization. 

Comment 25-16-22 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS does not compile the information requested by the commentor 
since compliance, or lack thereof, with regulations does not necessarily 
indicate the absence of environmental impacts. However, as each resource 
area is discussed in volume I, chapter 4, Affected Environment, regulatory 
compliance is addressed briefly. As an example, section 4.3.1.3 discusses the 
status ofNPDES compliance. 

This comment was submitted to the Albuquerque Operations Office FOIA 
Office, as requested. 

Comment 25-17-1 
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Location of SWEIS Revision(s): None 

Response: 

The FOIA request for information has been addressed through the DOE's 
FOIA Office, Albuquerque Operations Office. 

The decision to continue nuclear weapons activities at LANL and to 
reestablish DOE's pit production capability was analyzed in the SSM PElS 
(DOE 1996b) and discussed in its ROD (61 FR 68014). Section 1.5.2 
(volume I) of the SWEIS presents an overview of the SSM PElS and its 
relationship to LANL. Chapter 1 of the SWEIS (volume I) discusses how 
DOE's national security mission is determined by presidential and 
congressional actions, and international treaties. Some of these are listed in 
section 1.1.1 and further information is given in chapter 2, Purpose and 
Need, of the SSM PElS. This PElS reviewed the reconfiguration of the 
nuclear weapons complex in light of the need to consolidate nuclear weapons 
work at a smaller number of facilities while downsizing the remaining 
complex and reestablishing plutonium pit production. Due to the unique 
capabilities and expertise in weapons R&D, the ROD for the PElS assigned 
the plutonium pit production to LANL. Decontamination and 
decommissioning of LANL or conversion to non-defense programs does not 
support DOE's Purpose and Need for the continued operation of LANL, as 
discussed in section 1.2 (volume I of the SWEIS). For additional 
information, see also Major Issue 2.1, Anti-Weapons Sentiment/Mission, in 
chapter 2 of this volume. 

Comment 25-18-21 

Location of SWEIS Revision(s): None 

Response: 

The building structures at LANL are, in several cases, beyond their projected 
life cycle. However, the structures and equipment used to conduct activities 
at LANL are subject to maintenance activities and safety assessments to 
ensure they function as required. The CMR Building Upgrades project, 
currently underway, is an example of such renovations. 
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JUDY HUTSON 

DOCUMENT 26 
PAGE 1 OF 1 

Cna. Corey 

From: 
Sent: 

Judy Hutson[SMTP:73853.3028%compuserve.comOintemet.al.gov) 
Wednesday, July 15, 19118 2:47PM 

To: CNZ, Corey 
Subject: LANL Optl011: Sustalnablllly 

Dear Corey CNZ, 
Reganllng the option& lor future work lll.ol Ala11108 National 

LabOratory, the key Issue is sustalnabllftY of natural resources. 
PartiCularly, Wiler Is the most Important resource to conserve In 
the dry region of 1.o1 Alemos. The LabOratory has representlllves In 
"VisiOn 2020', a local group conc:emed with sustainabilfty or our 
natural resources. If the LabOratOry Is Indeed Interested In 
siiSIIIInablllty, It shoUld gear Ita programs to those that will 
result In sustllnablllly. Programs that use excessive water shOuld 
not be done In Los Alamos, but shifted to a facility In a wetter 
region. 
Of the lour anemalivas offered for public Input, my Initial 

response-to vote for the gdeft alternative. H~Mever, an allemllllve 
Is not "green• If It uses more reiiOURIIISihan any or the other 
ahemallves. A simplistic view would suggest then that I vote for 
the optiOn of 'reduoed operations'. However, this might indicate that 
there WOUld be another RIF and toss of jobs for those presently employed. 
1 suggest thll the DOE (being en •energy' depaltmenl) aner Ita directions 
to -king alternate energy aupplles, and means of conservation of energy. 
New programs could be Implemented to replace those that are energy
Intensive. Perhaps a WIY could be found to continue presents levels of 
employment at the Lab and, lithe aame time, reduce the depletion of 
wlller end other resources. 
Thank you, 
Judy Hutson 
2497 8 38th Street 
Los Alamos, NM 87544 

Page 1 

26-1-11 

26-2-1 

RESPONSE TO COMMENTS BY JUDY HUTSON 

Comment 26-1-11 

Location of SWEIS Revision(s): None 

Response: 

DOE agrees that water is an important resource to conserve in the dry region 
of Los Alamos. LANL has undertaken several initiatives designed to do so. 
For example, the outfall reduction program has a benefit in both reducing the 
number of outfalls to the environment and increasing the recycling/reuse of 
water. A proposed new computer project has made a commitment to no net 
increase in the use of water, by implementing recycling/reuse actions. The 
Laboratory is also considering a natural resource management plan, which 
would include a water quality/quantity program. The suggestion of shifting 
programs that use "excessive water" to a facility in a wetter region may not be 
feasible. Missions and programs are assigned to LANL by DOE based on its 
facilities and the expertise of the staff located at LANL. 

Comment 26-2-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. DOE does support a number of programs in energy 
conservation and energy research as part of its mission. ~ 
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FRED JENKINS 

DocuMENT 27 
PAGE 1 OFl 

6-12- 1 98 

J>tJJUJC COMJ\11-:01\T FORI\1 

L>El'ARTMENT OF ENERGY 
SITE-WIDE 
ENVIRONMENTAL IMPACT STATEMENT 

L"'tlflir~~Jiilill 
~~. 

You are welcome to use this form to provide written comments on the Site-Wide EIS Plea$e place this 
form in the comment box at the front room. or mail in your comments to the address on the back of this 
form. If you choose to mail in your conaments, fold this form into thirds, add postage, and be sure to 
ha"" all comments postmarked by July IS. 1998. 

-~i1ll.U.t-.m:D A. aENKINS Ora•njptjoo· tm:riRID 

Addreu: P.o. .BOX~ ~JJ)27 ~- F£di.M,-87502Telenhoneiolllionall· 474-5392 

V our eommenu: 
l'lPJIR MR. <XJQ!r CwJ: _ AGIUN ~'l'IWII( YOO 00 .1101 · Fa! ~ 'l1IE 

TIMI!l IN SI'EIIItJ!G WI'I'H Ml!: .IH>, ~ .liE N!D1r CIIRI'AIN c:x:H:I!R6 
WI! liN> N!D1r U:S AlNii:B lAB. YOO !IPl'FAR 'lO liB VERll DI!»ICNl'l'D '1'0 100R 

PAR1'1!l!L!IR FIEtl) CF a>I!1Wl'lt:lf Nr D.O.E. All>, EIUli'l'E I 1 M 'l1lE I'EWlil 
liD 111\S A'lROO Fa! '1'IIE '1'RANSCim'S Fa! 'l1IE TIME .E£.UIENl' - liP. - S:P. 

Nr '!'HE SliEI!NEY CENmE. Jll>OO '!'HAT YOO CAN ~ 'IIIIQlGil- roll.- ME 

IN SJ!H)IN:; '1'IIJ!: 'l.'RAN8CRlPS III'11I A HIN. CF llW<II'I' J!ND TIME AS YOO ME 
VERlf JUlY Wl'I'H SPI!X:IFIC 'Ui'1'I!IU'l'S 'lO BE SVJIE. 

IIISHIOO YOO WELL IN I<Em'Im 'I'HIHlS tHlER 

ClCtl1'la. . o::taallNG 'l1lE l'l.l!LIC All> 'lliM' SUSPICION, MISUSE OP PCH:R, 
E'l1INIC DTFFI!RI!IIaS WILL liE stJIII.:tWllm 'I'H!UlGH SPl:RI'lUIL ~. 

J 

'"' '--· "'T /._ 1--::v--
A A;\ JY 

<7J/ I <::RJ, >1· 
~ 17 

(i 

Site-Wide EIS Information Line: {800) 898-6623. 

§ 
RESPONSE TO COMMENTS BY FRED JENKINS 
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NANCY JUDD 

DOCUMENT 28 
PAGE 1 OF 1 

1'1JllUC CO!\Ii\U:!\1 FOilM 

UEPARTMENT OF ENERGY 
SITE-WIDE 
ENVIRONMENTAL IMPACT STATEMENT 

Y011 ore wdcomcto use this fonn to provide writt"' con~~~~e~~ts on the .Site-Wide EIS Plea,. place !his 
fonn in the conunent box at the front room. or moil in your comments to the address on the back of this 
fonn. If you choose to maa in your t<>mmenlS, fold this form inlu third•. add pnstoae, and be sure to 
ha\'e an comments postmarked by lull' 15, 19'J8. 

"'•m•· .,iAfu \. - _l&.l)_ ___________ _QtJI&Uir,lliJ>n:._. -It··~ 
::... rif5. ~ <":jf »N- S7..,C> I Idq!hone lgptjonatl 

~~~""":~cr>"WrlQ6""_· ___ 8_Bu_Y\ifii'l' __ • .;e:c % 
r------~-------v-- -----· ---

Site-Wide FJS Information !.inc: (800) 898-<"•62.1. 

28-1-1 

28-2-10 

RESPONSE TO COMMENTS BY NANCY JUDD 

Comment 28-1-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. 

Comment 28-2-10 

Location of SWEIS Revision(s): None 

Response: 

DOE and LANL manage nuclear waste from generation through treatment 
and storage to disposal. Nuclear waste at LANL is managed in accordance 
with all applicable Federal and state laws and regulations. However, not all 
nuclear waste can be disposed at the point of production. LANL disposes of 
LLW on site at Area G. Current temporary storage facilities for other types of 
nuclear waste (such as TRU waste) were never intended to provide permanent 
environmentally sound disposal. TRU waste will be shipped to WIPP for 
disposition. Nuclear waste must be disposed in locations that minimize the 
potential for contaminant migration, thus reducing risks to public health, 
workers, and the environment. Also, see response to comment 11-40-10, 
above. 
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DocuMENT29 

PAGE 1 OF 1 

Mr. corey cruz 
US DOE 
Albuquerque Operallons Olllce 
POBox5o400 
'Albuquerque, NM 87185 

Mr. Cruz: 

July 13, 1998 
RR 12 • Maple Hill 
Long Prairie, MN 58347 

1 am writing to comment on the draft SKe Wide EnVIronmental Impact statement 
(SWEIS) lor the Los Alamos National Laborallll'f (LANL). 

I would first like to comment that this document Is long overdue. I certainly hope 
tile DOE wHI now begin a pattern ol doing a SWEIS every 5 years. 

Since my son Is a resident o1 northern New Mexico and since I have enjoyed 
hiking In Bandelier National Monument I would like to comment on and ask you lo 
clarity the following lams: 

1) How wiH the plutoniUm pll production at LANL dtltet from that done at Rocky I 29-1-6 
Flats? What steps wnt be taken to assure the protection of the environment and 
hUman health? 

2) Increased high explosive testing at LANL Is expected to relse ambient 129-2-19 
redlatlon levels one miiHrem annually. LANL has a history or air pollution VIolations. 
How dtd LANL calculate the estimated one mllllrem Increase? What will be done u 
LANL exceeds standards established by the Clean Air Act? 

3) What step wliiLANL take to lu!ly understand the recharge ot gruundwater 129-3-11 
aquifers so !hal drinking water may be fully protected? Please describe the hydrologic 
mechanism tor the surface to groundwater connecllon at LANL 

!l..erel~, 

~/)(,~ 
Janice M. King 

cc: Cftlzens Concerned For Nuclear Salety 

RESPONSE TO COMMENTS BY JANICE KING 

Comment 29-l-6 

Location of SWEIS Revision(s): None 

Response: 

See the response to Major Issue 2.5 (in chapter 2 of this volume), Pit Production, 
Comparison Between LANL and the Rocky Flats Plant. 

The protection of human health and the environment in the operation of LANL is 
assured through a variety of programs which control work, ensure risks are controlled 
to an acceptable level, monitor facility effiuents, emissions, and contaminants in the 
area around LANL, and assess compliance with applicable regulations. These 
programs are described throughout the SWEIS, including the discussions in 
chapters 2, 4, 6, and 7 (volume I). 

Comment 29-2-19 

Location of SWEIS Revision(s): volume I, chapter 4, section 4.4.3 .1, and volume III, 
appendix B, Table B.1.1.4-11 

Response: 

The justification and explanation for the increase in testing are explained in volume I, 
chapter 3, sections 3.6.2.4, Air Quality, and 3.6.2.6, Human Health. See also the 
responses to comment 11-24-19 and comment 3-11-19, above. 

Comment 29-3-ll 

Location of SWEIS Revision(s): None 

Response: 

See the response to 1-40-11, above. For additional information, see Major Issue 2.4, 
Water Quality. 
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JOHN KING 

DocUMENT 30 
PAGE 1 OF2 

John King 
RR2 Box 178 
Long Prairie, MN 56347 

15 July, 1998 

Mr. Coley CI\IZ 
us Department C'l Energy 
Albuquerque Operations office 
Box5400 
Albuquerque, NM 87185 

Dear Mr. Cruz: 

1 wish to respond to the Draft Los Alamos National Laboratory Site-Wide 
Environmental Impact Statement. I understand comments were due by July 15th. but 
given the Importance of the proposal, 1 hope you wtn accept these stighlly tardy 
comments. 

1 understand that the Los Alamos Lab plans toO expand some of Its key operations 
lnctudng Increased production al plutonium cores for nuclear weapons and 
expansion rlthe loW-IeYel radioactive dump Site. 

There seems to be scant JUStification for the planned expansion of facUlties at Los 
Alamos. One C'l the Labs missions Is the stewards~ and maintenance al the nuclear 
weapon stockpile. Bul, by aM accounts, the stockpile Is dOing OK and needs Mille 
maintenance or replacement C'l nuclear components. Further, with the extinction C'l 
the COld War, and the reductiOn of nuclear stockpiles In both the former Soviet Union 
and the US, the production of components for nuclear weapons should be deCreasing 
rather than Increasing. llherefore faR to see the need for the expansion altha Los 
Alamos weapons production facilities. 

My second objection eoncems the serious environmental degradation that has 
accompanied the manufacture of nuclear weapons and weapons components 
wherever this actiYity has taken place, both In the United States and abroad. As you 
know, some al the most environmentally damaged landscapes on the face al the eanh 
wUI be found where the Department of Energy has conducted the manufacture of 
ru:lear weapons. Hanford, ROCky Flats and Savannah come to mind. These 
weapons production taciHtlas are so polluted with radioactive materialS the they pose 
a threat to workers on the site as well as citizens In communities surrounding them. 

The truly distulbing thing about DOE's abuse of the landscapes lflOII which they 
pur- their mission Is the consistency with which they haVe denied that they were 
doing any harm to the environment. This haS resulted in a total loss C'l confidence In 
both the DOE's ability to manage th8k wastes and In their abHity to speak the level 
lnJth to the pOO!Ic. The unfortunate outcome of this lack of credibility Is that no matter 

30-1-2 

30-2-1 

RESPONSE TO COMMENTS BY JOHN KING 

Comment 30-1-2 

Location of SWEIS Revision(s): None 

Response: 

As discussed in the response to Major Issue 2.1 (in chapter 2 of this volume), 
Anti-Weapons Sentiment/Mission, DOE is responsible for ensuring the safety 
and reliability of the nuclear weapons stockpile, which it accomplishes 
through the SSM Program. DOE believes that ongoing maintenance and 
replacement of nuclear components will continue to be necessary. See the 
response to comment 10-1-1, above, for further information on this program. 

In the early 1990's, DOE recognized that its responsibilities for the reduced 
nuclear weapons stockpile did not require the extensive complex of 
production facilities that was being maintained, and undertook a study to 
reconfigure the weapons complex. The SSM PElS addressed the 
reconfiguration of the nuclear facilities. Although this reconfiguration 
resulted in a reduction of the weapons complex, the ROD for the SSM PElS 
assigned to LANL the reestablishment of DOE's pit production capability. 

Comment 30-2-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. The need to expand the level of operations at LANL is 
discussed in the response to comments 10-1-1 and 10-2-1, above, and also in 
Major Issue 2.1, Anti-Weapons Sentiment/Mission (chapter 2 of this volume). 
DOE agrees that there was some degradation of the environment in the past; 
however, these sites will be remediated under the ER Project. DOE does not 
expect that the same type of problems that resulted at the Rocky Flats Plant 
would occur at LANL as a result of the implementation of the enhanced 
plutonium pit manufacturing mission. For an explanation of these differences 
see Major Issue 2.5 (in chapter 2 of this volume), Pit Production, Comparison 
Between LANL and the Rocky Flats Plant. 
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what the DOE proposes, it will faH the test of ptblic trust. 

I therefore have grave concerns about any proposed Increase In the Los Alamos 
weapons productions factHIIes. My concerns are wavated by the environmental 
degradation, denial and inaction that has been documented at the Los Alamos site. 

There Ia 8llldence that tritium has found Its way Into the local groundwater near the 
Lab. It also appears that off site surface waters are being contaminated with 
radioactive wastes during storm runoff, In spile of containment buffers. Nitrate wastes 
from the Liquid Waste Treatment FaciHty are being lmpropelly contained and efforts to 
Improve treatment are behind schedule. Porposed test wens are running over budget 
and are tar behind schedule. Cleanup plans at Los Alamos fail to Include remO\'al of 
burled wastes at the low level waste dump in spite of the fact that some or the waste is 
not low level and has been Improperly disposed. 

Casting a further dark shadow over this already bleak situation Is DOE's failure to 
produce the mandated NatiOnal Clearql Plan. It Is my underStanding that there wiR 
be a hearing In OClober to determine wt1ett1er the DOE Is In contempt for Its laUure to 
prepare the cleanup plan. Without the cleanup plan, the Los Alamos Lab has no 
tederafty reviewed gtideHnes for site cleanup. 

The Los Ala1110s Lab has failed to convince me both that the Increased production 
activity Is necessary and that they are capable or handling the larger volume of 
radioactive wastes that will accompany the Increased production. 

R1r~ ( 
~ 1 
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30-2-1 
cont. 

30-3-12 

Comment 30-3-12 

Location of SWEIS Revision(s): None 

Response: 

The issue of groundwater water quality is discussed in Major Issue 2.4 (in 
chapter 2 of this volume), Water Quality, and in the response to comment 
1-40-11, above. The RLWTF upgrades are discussed in the response to 
comment 5-11-11, above. 

DOE is currently developing programs to dispose of surplus plutonium and 
nuclear waste and to clean up contaminated sites. In its Record of Decision 
(ROD) for the Storage and Disposition of Weapons-Usable Fissile Materials 
PElS, DOE announced that it would immobilize part of its surplus plutonium; 
the rest would be used as mixed oxide fuel (MOX) in existing domestic 
commercial reactors. In the draft Surplus Plutonium Disposition EIS 
(DOE 1998c ), DOE is examining the environmental impacts of various 
immobilization technologies and the alternative sites for MOX fabrication. 
This draft EIS was issued for public comment in July 1998; the fmal EIS and 
the ROD are currently scheduled for Spring 1999. 

The WM PElS (DOE 1997c), issued in 1997, analyzed the impacts of 
treatment, storage and disposal of DOE nuclear waste (high level waste 
[HLW], TRU, LLW and LLMW), as well as hazardous waste. DOE has 
issued its ROD on TRU waste, which will go to the WIPP site, and the ROD 
on hazardous waste. DOE will be issuing its decisions on HLW, LLW, and 
LLMW in early 1999. 

DOE is performing site characterization studies to determine the suitability of 
the Yucca Mountain site for a high-level waste repository; this repository 
would receive spent nuclear fuel from commercial reactors, as well as the high 
level waste and spent fuel from the DOE weapons complex. 

Site cleanup is progressing under DOE's ER Project. The Accelerated 
Cleanup: Paths to Closure (DOE 1998c) Report is the site-by-site, project-by
project projection of the technical scope, cost, and schedule required to 
complete all 353 projects at DOE's remaining cleanup sites in the United 
States. 
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DOCUMENT 31 
PAGE 1 OF1 

Mr. Corey Cruz 
US DOE 
AlbUquerque Operations Office 
POBox5400 
Albuquerque, NM 87185. 

Mr. Cruz: 

July 13, 1998 
RR 12 • Maple Hill 
Long Prairie, MN 56347 

I am writing to comment on the draft SRe Wide Environmental Impact Statement 
lor the Los Alamos National Laboratory. 

1 would like to thank the DOE lor responding to citizen Tequests to publish the 
Draft SHe Wide EIS. 

Could you please respond to the following questions and comments. 

1) H trHium Is discovered In groundwater supplies In and around LANL what 
remediation steps are planned? 

131-1-11 

2) Now that beryllium oper~tlons at LANL are being proposed, what steps are 131 _2_23 being taken to protect workers from berylliosis and related diseases? . 

3) Trace amounts of lrlllum, plulonium-239 and plutonlum-240. americium, and 
stronllum-90 have been detected In samples taken from the main aquifer lor LANL. In 131-3-15 
light of this and the fact that over 50% olthe people living within 50 miles of LANL are 
minority. either Native American or Hispanic, how do you plan on protecting this 
minority population from the actual and pending groundwater contamination? Also 
what steps will be taken to protect the people of the San lldefonso Pueblo from the 
expansion ol the Area G dump? Are there plans to relocate the effected people? 
Please address this Issue as required under Executive Order 12898. 

4) What are the chemical. radioactive, and physical properties of all materials to 131-4-1 0 
be dumped or stored at the expanded Area G dump. 

Sincere~/,"~ A ~ • 
/(0 'tf· 'J'I 

TlmolhyM Kl 
cc: Citizens C ncemed For Nuclear Safely 

RESPONSE TO COMMENTS BY TIMOTHY KING 

Comment 31-1-11 

Location of SWEIS Revision(s): None 

Response: 

Current site characterization information at LANL indicates that the regional 
aquifer is relatively insulated by geologic formations. Tritium concentrations 
in the regional aquifer were first reported in 1992 when an analytical method 
for drinking water compliance monitoring was first used. The levels 
measured were less than 2 percent of the Safo Drinking Water Act (SDWA) 
standards. DOE and LANL do not anticipate that the regional aquifer will 
become contaminated with tritium in excess of the drinking water standards. 
Should such an unlikely event occur, then DOE and the appropriate regulatory 
authorities, such as the NMED, would agree on specific remediation steps to 
be undertaken. 

Comment 31-2-23 

Location of SWEIS Revision(s): None 

Response: 

LANL beryllium operations will be in compliance with DOE Notice N440.1, 
Chronic Beryllium Disease Prevention Program. To that end, LANL has 
instituted a rigorous Berylliosis (CBD) prevention program. This includes 
facility layout considerations, engineering controls, employee training and 
involvement, monitoring, medical surveillance, and an extremely strict 
limitation on personnel access to any beryllium operation. Their model 
borrows heavily from the demonstrated success ofberyllium operations in the 
United Kingdom facilities analogous to those at LANL. 

Another occupational disease associated with beryllium exposure is Acute 
Beryllium Disease, which is associated with massive exposures to beryllium 
aerosols or to soluble beryllium compounds. The nature of beryllium 
operations at LANL is not expected to offer that potential. 

There are also variations of skin disease (irritant dermatitis, allergic contact 
dermatitis, and dermal granuloma) resulting from some beryllium compounds 
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1 -~ or from particles embedded in the skin. Work procedures and the type of 
beryllium work at LANL are such that the skin disease is not considered likely 
to happen. 

The evidence on beryllium as a lung cancer agent is controversial; at most it 
is a weak carcinogen. This cancer risk is minuscule compared to that of CBD 
resulting from breathing respirable beryllium particulates. 

Comment 31-3-15 

Location of SWEIS Revision(s): None 

Response: 

LANL has reported trace amounts of tritium, plutonium-239 and 
plutonium-240, americium-241, and strontium-90 in the main aquifer as part 
of its groundwater monitoring program. As discussed in volume I, chapter 4, 
section 4.3.2.2 of the SWEIS, these amounts are below EPA's Safe Drinking 
Water limits, and with the exception of tritium, the radionuclides have not 
been detected in subsequent sampling. LANL continues to monitor the 
groundwater, and would undertake appropriate remediation if contamination 
occurs. See the response to Major Issues, 2.4, Water Quality (in chapter 2 of 
this volume), for further discussion of water quality issues. 

Regarding the protection of minority populations, as required under Executive 
Order 12898, DOE believes that it has addressed environmental justice issues 
in the SWEIS as discussed in Major Issue 2.10, Environmental Justice, in 
chapter 2 of this volume. 

Comment 31-4-10 

Location of SWEIS Revision(s): None 

Response: 

The materials to be disposed at the expanded Area G disposal site will be those 
meeting DOE's definition of LLW presented in volume I, chapter 1, 
section 1.5 (textbox) and in chapter 10, Glossary. No other materials are 
planned to be disposed, except for small quantities or radioactively 
contaminated PCBs, at the expanded Area G site. 
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Mr. Coley Cnlz 
us Depuacat err l!DIIrl)' 
AlbQquerque ~ Offic:e 
POBox$400 
Albuquerque, NM 17115 

Delr .Mr. OR. 

July II, 1991 

We 11e deeply eooc:emed that die LANL SWEIS is opening the pw for contiiiUed 

lellelldl. clevtlopment.llld aeetioD err new nuclear we&poc~~. This is in direct oppoeition 

to the NonproliferatiOD Treaty. While we demand that other coUIIIries stop lbelr 

~ ofauclesr '1\'11111)0111, we cccm-to plla aad pvduee nuc:lesr weapons 

ounelwl,at eostsgNIIler tball wlllll we speat at the height of the Cold War. 

The r.ct that I.ANL hopes to 1ibriclde platollium pita dclplto tbe eaviroDmcalal 

deJIIICiatioD that oocumd clurina SIICh pocluction atllooky Fats is -'-"ins. In addition 

LANL inlendllO expllld plutoailllll storqe, develop uilium Dllllu.feeturilla techniques 

u wen u unnium COIIIpOIIeDb lllllllll&durina. The eavironmental and healm 

nmlfic:ltiolll oftbae lllltivities 11e devesllling. They will be conducted in 111 area where 

olole to ~ of !be populllli01111e miaties. This is111 Ollalllple of enviroamental 

IIICism. 

Sevml fim haw come dugeroualy olose to LANL in the put few yean. TriCOI of 

tritium 111M beell fOIIIId in die pWIId Wiler of Los Al111101 eouDty . IDcraled lib 

lldivity will only increue this threat. High OJ!plolives testiq, IOlllO involving special 

32-1-1 

32-2-15 

132-3-22 

RESPONSE TO COMMENTS BY KATHERINE LAGE 

Comment 32-1-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. 

Comment 32-2-15 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-10-15, above. 

Comment 32-3-22 

Location of SWEIS Revision(s): Summary; volume I, chapter 3, 
section 3.6.2.11; chapter 5, sections 5.1.11. 7, 5.2.11.1; 5.3.11.1, 5.4.11.1, and 
5.5.11.1; volwne III, appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

See the response to comment 1-9-22 and comment 31-1-11, above. ~ 
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aucllllt materia1J will triple. What lbout the citizens of this IWe who will be brealhiDa 132-4-23 

the lit COIII8IIrinated with the bishly toxic llld Jlldiolctive fallout ftom thele expiOIIions. 

Nuclear MIPOIIS have not eabancecl the national seeurity of the US. Instead • their 

productioa hu et111aaprec1 the hMIIh lllld weJI-beiq of our llllld IDd our citizeDJ while 

IIIUIIIderiDI our treuury llld mourcca. We derrwld Ill end to the production of nuclear 

weapcms tn our covmry just u our penllllellt demaDda Ill end to nuclear weapons 

production In Oilier countries. We need the fine scientilts It our llltiolllllllbs to be 

-u,l 011 projecta whicb enhaDce the helltb lllld weJJ..beiftJ or our citizens. 

Sincerely, 

~1---r-

Ka1beriJie Laee 

POBox63 

u..,,NM 17543 

Comment 32-4-23 

Location of SWEIS Revision(s): None 

Response: 

DOE has not found a significant impact on the human health from continuing 
to operate LANL under any of the alternatives it analyzed. The SWEIS 
evaluates and discusses the impacts of the continued operation ofLANL upon 
the local environment and population. All efforts have been made to identify, 
measure, and evaluate all radiological and hazardous emissions from the site. 
DOE has attempted to recognize and include all populations and special 
groups that may be affected by the operations. Airborne emissions are 
discussed in volume III, appendix B; releases and human health consequences 
from possible accidents are discussed in volume III, appendix G. 

As for the populations considered, a significant effort was spent on 
determining who may be impacted, where they are located, and how they are 
affected by the operations of LANL. This is mostly reflected in volume I, 
chapter 4, Affected Environment. Note that all communities and populations 
within a 50-mile (SO-kilometer) radius of LANL are included in these 
evaluations. 

The analysis of the population and its environment is found in volume Ill, 
appendix D, which assesses the human consequences of LANL operations. 
Besides the typical pathways by which the general population is exposed, 
such as breathing the air, eating the local crops, and drinking the water, other 
pathways are also studied. These special pathways consider individual 
contributions to health consequences from such things as the cultural or 
traditional uses of natural resources (including plants, animals, and sediments) 
by local ethnic groups, in addition to the impacts to the general population 
characterized by residents or recreational users. These studies help DOE to 
bound the possible impact of the operations upon the local community. The 
outcomes of these analyses were then evaluated and discussed in the various 
sections of the main report, especially in chapter 5 (SWEIS volume 1). 
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~~ ;r~Jt. ~ Ctuo ~-l-c(J-'11~ 

I feel there are some major 
lnadaquacles/omlsslons/glarlng lacks In the 
Draft LRNL Site-Wide Enulronmental Impact 
Statement. .June 1 998. 

I will make some specific comments and 
objections to the LRNL SWEIS. These Issues 
need to be addressed and these specific 
concerns made apart of the official SWEIS 
public hearings. Rt the end of this 
commentary I wrote a further elaboration of 
my underlying objection to LRNL and It's 
entire mission, goals as stated. I also want 
my dlsqust about the way LRNL has •done 
business • In the past to be taken Into 
account. DOE/LRNL has done nothing to win 
the support of my family or myself or of the 
New MeHitan people. DOE and the nuclear 
Industry haue created catastrophic and 
lrreuotable radloactlue messes euerywhere 
they haue operated. I haue euery right to be 
skeptical about operations at LRNL. Once I 
read the report I was euen more alarmed than 
I was before about the new operations 
planned that would destroy our Uues, health 
and peace of mind utterly, which Is amazing 
considering how upset and distraught I haue 
been an these years with business as usual at 
LRNL as a nuclear research operation. 

Generally I felt there was a lot in the SWEIS 
about the buildings and the LRNL plans but 
little In It about what the Impact of the 
poisons/hazardous wastes/radloactlue 
pollutants of all dlscrlptlons would be on our 

33-1-23 

RESPONSE TO COMMENTS BY ANHARA LOVATO 

Comment 33-1-23 

Location of SWEIS Revision{s): None 

Response: 

See the response to comment 32-4-23, above. 
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ancient Hispanic/Indian communities and all 
the current populations of artists, healers, 
tourists, retirees, ranchen and newcomers: 
the citizens of New MeHito. 

1 reel these glaring ommlsslons should be 
thourally addressed before the SWEIS Is 
considered euen worthy of submit tel for 
approual much less for approual: 
I. What are the specific costs for specific 
projects under eHpanded nuclear weapons 
actlultles? 
2. What are the other 91 projects that LRNL Is 
currently considering? dust the BIG projects 
were mentioned. Please list and jo a SWEIS 
analysis for RU projects going on at LRNL. 
3. The rebuilding of the Nuclear Materials 
Storage Facility, had construction deficiencies 
and egraeglous design. It Is Intended to be 
used as an underground plutonium uault, It's 
design capacity r:ould hold up to 35 metric 
tonnes of special nuclear materials. Why Isn't 
It mentioned In full detail In the SWEIS? What 
are It's purposes and how will those purposes 
effect New MeHico's citizens? 
4. Why Is there no mention of site-wide plans 
for cleanup? 
s. Why Is there no site-wide plans for the 
preuentlon of the offslte migration or 
radloactlue wastes? 
6. Why are there no site-wide plans for the 
monitoring and protection or surface and 
ground water? 

33-1-23 
cont. 

133-2-28 

33-3-4 

33-4-21 

133-5-12 

33-6-10 

33-7-11 

Comment 33-2-28 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-3-28, above. 

Comment 33-3-4 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS does not describe in detail each ongoing or proposed project at 
LANL. The SWEIS addresses the impacts of all facilities, but presents its 
analysis in tenns of the key facilities. The key facilities (defined in volume I, 
chapter 2, section 2.2.2), and their respective projects or activities are 
described in chapter 2 of the SWEIS. The description of the four alternatives 
in chapter 3 describes the levels of operations of these projects. 

The ANOI listed a group of projects which DOE was considering for analysis 
in the SWEIS; DOE asked for comment on these projects. After consideration 
of public comments, DOE decided to include for detailed analysis in the 
SWEIS only two of the projects: Enhancement of Plutonium Pit 
Manufacturing and Expansion ofTA-54/Area G LLW Disposal Area. 

In addition, section 1.6.3 of the SWEIS describes how future projects were 
considered in the SWEIS. Those for which NEPA review has been completed 
and for which a decision has been made are included in all of the alternatives. 
Those which are proposed and which are ripe for decision are included in the 
Expanded Operations Alternative, and this document provides the NEPA 
review for them. Projects that are not reasonably foreseeable within the next 
ten years are not analyzed in the SWEIS; if these projects are eventually 
proposed, they would require NEPA review prior to being undertaken. 

All projects at LANL undergo NEPA review. Those that are eligible may 
receive a categorical exclusion; an EA or an EIS is prepared for those that 
have potential for significant environmental impacts. 
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Comment 33-4-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-4-21 and 11-110-21, above. 

Comment 33-5-12 

Location of SWEIS Revision(s): volume I, chapter 3, section 3.6.4 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 

Comment 33-6-10 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-6-10, above. 

Comment 33-7-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-7-11, above. g 
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1- Why are there no clear transportation data 
regarding total proJected current and future 
shipments of nuclear materials In the SWEIS? 
8. Why are there no enulronmental and health 
Impacts of a major forest nre on lab 
property? New MaNito Is a drought area/high 
desert and fires are a constant concern. I 
was scared to death last summer when the 
dome nre had reached to within one mile of 
the LRNL labs. Euen still the leuel of radiation 
went up and we were breathing a lot of 
contaminated air. How did that affect our 
health here In the uallles closest to LRNL 1 
Knowing full well how plutonium physically 
gets Into the smote and Into our lungs It was 
truly a near catastrophle/ a near Three Mile 
Island. 
9. Why Is there no tomprehenslue analysis of 
the enulronmental Justice Impact of locating 
eHpanded nuclear weapons attlultles In New 
MeHico a state with the highest minority 
population? 
18. In It's SW£15 LRNL Is supposed to analyze 
the c:umulatlue Impact of a DOE site, whlc:h the 
Council on Enulronmental Quality 
Implementing Regulations for NEPR define as 
the •tmpact an the enulronment which resUlts 
from the Incremental Impact of the action 
when added to other past, present and 
reasonably foreseeable future actions ... • I 
see nothing In the report that tallc:s of the 
past Impact on our ulllages and cities. ns If 
there has been no Impact (and LRNL has 
already harmed us greatly, radloactlue 

33-8-20 
33-9-22 

33-10-15 

33-11-9 

Comment 33-8-20 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-8-20, above. 

Comment 33-9-22 

Location of SWEIS Revision(s): Summary; volume I, chapter 3, 
section 3.6.2.11; chapter 5, sections 5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, 
5.5.11.1; volume III, appendix G, sections G.4.2.2 and G.5.4.4 

Response: 

See the response to comment 1-9-22, above. 

Comment 33-10-15 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 10-43-15, above. 

Comment 33-11-9 

Location ofSWEIS Revision(s): None 

Response: 

Chapter 4 (volume I) of the SWEIS is a description of the affected environment 
It includes a discussion of each resource area, that is, the cumulative results of 
past activities at LANL on each resource area. Section 4.6 discusses health 
effects on the public and on LANL workers; this includes the results of several 
epidemiological studies on the workers and the public designed to show if there 
are increases in cancer fatalities in these populations compared to other New 
Mexico and national populations. The sections on Human Health in chapter 5 
discuss potential exposure to radioactivity and estimate the potential LCF for 
each alternative. The Accident Analysis sections in chapter 5 (volume I) 
address the results of potential accidents for each of the alternatives. Major 
Issue 2.5 (in chapter 2 of this volume), Pit Production, Comparison Between 
LANL and the Rocky Flats Plant discusses the pit production mission at LANL 
and how the manufacture of pits at LANL would differ from that at the Rocky 
Flats Plant. It should be noted that in most cases the LANL impacts presented 
in chapter 5 are also the cumulative impacts (e.g., radioactive air emissions). 
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burning was going on as my children grew up, 133_11_9 
radlaactlue dust from the unburied t 
radloactlulty, radloactlue pollutants from the con · 
water around here and radloactlue greywater 
from the INS nuclear laundry on the kids 
(polo) soccer fields and In the Sant Fe rluer.) 
I see little that speaks of the Impact LRNL 
cumntly has on our communities such as the 
reports from Los Alamos about nuclear related 
cancers, the rate of Leukemia has doubled In 
Santa Fe county. etc. I see little about how 
the future generation of tons of plutonium 
will Impact our townshlps ••• IUhat are the 
projected cancer and health rates, projected 
accidents and worker related 
plutonium/nuclear weapons accidents? How 
does the draining of our local people due to 
their dying of dangerous nuclear LRNL worlc 
related cancers effett our ulllagesl What are 
the manufacturelng dangers that haue 
deulstated and ruined other nuclear weapons 
physllltles around the United States such as 
Rocky Flats and Hanford? HolD will LRNL make 
a Better Rocky Flats 11 or make tritium 
prouductlon safe when there Is no place In the 
us that has safetly been able to run these 
nuclear physllltles and many people say there 
Is neither the technical eHpertlse or lcnow 
how to do that at this ttme7 
11 Why does LRNL/DOE go ahead and persue 
potentially dangerous and eHpenslue projects 

133
-
12

-
3 

before It has the o.lc:. of the NEPR and euen 
finished It's SWEIS1 This seems particularity 
obnoKious due to the absence of a cold war. 

Comment 33-12-3 

Location of SWEIS Revision(s): None 

Response: 

Under its national security mission, DOE is responsible for weapons research, 
development and testing, currently referred to as "stockpile stewardship," and 
for weapons production and maintenance, or "stockpile management." The 
SSM PElS evaluated the different alternatives for accomplishing these 
missions in the aftermath of the Cold War, and certain stewardship and 
management missions were assigned to LANL in the ROD for the PElS. 
Many of the stewardship functions were ongoing at LANL; enhanced pit 
manufacture (compared to the R&D and prototype capability) is a new 
mission for LANL, and the SWEIS addresses the alternatives to carry out this 
mission. As a result of the ROD for the SSM PElS, DOE is committed to 
expanding the pit manufacturing capability at LANL, but the specific details 
on how this will be carried out will be decided in the ROD for the SWEIS. 
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What Is the hurry? Is It possible they know 
that weapons production can neuer comply 
with any lnutronmental standards and tries to 
do It In fly by night/Illegal ways because they 
just assume there are national sacrifice 
zones, us, In New MeHtco, and this Is O.K. 
because It Is justified that one state dies In 
the cause of national security? Wouldn't It be 
more humane to moue out whole populations, 
buy them out and glue them a chance to 
relocate In a healthy enulronment and glue 
them a choice In whether they llue or dlel 
How much would It cost to buy out a whole 
state? would people be willing to leaue? 
Could DOE buy out the United States and get 
eueryone out of banns way? This nuclear 
disaster tMt Is polluting/ruining our country. 
We are being hopelessly contaminated and Is 
all we can do Is walt to die of tortuous 
cancers we know will euentually comel 
12. Why has LRNL chosen eHpanded 
operations rather than reduced operation, no 
action or the •greener• altematluel Why 
Isn't a clear statement about the state of the 
world submitted so we could see If this LRNL 
nuclear weapons build up Is justified. Due to 
the end of the cold war I hardly think 
spending as much as we did on the cold war '7'\ m\\~ln-'\ 
when there Is no cold war can be possibly 
justified. It's like buying a trillion coats 
when you llue In the tarrtbean. This Is a total 
sham/a waste of our presclous/cltlzen earned 
taH dollars. 

33-12-3 
cont. 

33-13-1 

Comment 33-13-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comments 10-1-1 and 10-2-1, above. For additional 
information, see Major Issue 2.1, Anti-Weapons Sentiment/Mission (in 
chapter 2 of this volume). 

The SWEIS analyzes alternatives for continued operation of LANL. 
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13. The NEEPR analyses are supposed to 
lnfonn the federal decision makers of all 
reasonable alternatlues to a proposed action 
before lrretreuabla resources are committed 
to any ana proposal. The Draft LRNL SWEIS Is 
notable deficient In that It does not assign 
specific estimated costs to proposed actions 
under the prefered attematlue of eHpanded 
operations. Rll budget figures tn this reulew 
are arrluad from other sources. How can this 
Draft LRNL SWEIS lead to Informed decision 
makers? 

Here are some mare specific questions I haue 
about the LRNL SW£15. 

R. How can you justify future pit production 
at LRNL, which will allow the US to eHtend the 
life of the nuclear weapons arsenal Into the 
Indefinite future and produce new designs 
when It Is contrary to Article Ul of the Non 
Proliferation Treaty? 
B. Why are you, LRNL, three years behind on 
stabilizing plutonium residues considering 
that LRNL has the third highest lnuentory of 
plutonium residues of any ODE site? LRNL 
states that the delay Is because of competing 
priorities for funding, staff and equlptment as 
Impediments. 
c. Why did ODE haue access to 74 trillion 
dollars, going mostly to Westinghouse and 
General -'.l.~rlc, to make bombs but when It Is 
time t~Jfilean up, fire preuentlon to keep the 
whole LRNL from blowing sky high, pay for 

33-14-28 

33-15-1 

33-16-9 

33-17-1 

Comment 33-14-28 

Location ofSWEIS Revision(s): None 

Response: 

See the response to comment 10-3-28, above. 

Comment 33-15-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. 

Comment 33-16-9 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-15-9, above. 

Comment 33-17-1 

Location of SWEIS Revision(s): None 

Response: 

DOE does support programs for site cleanup (through its ER Project), fire 
prevention, liability and workman's compensation, as appropriate, and 
training and fire equipment. The budget allocated by Congress is distributed 
among all of DOE's programs to support all of its missions. However, DOE's 
budget is limited and it cannot fully fund all elements of each program. 
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liabilities In contaminated workers or euen to 133-17-1 
pay for equlptment and training for local cont. 
firemen. nrst responders for the WIPP route1 
there Is no funding? 
o. The final SWEIS needs to fully address the 133-18_9 stabilization and processing at LRNI of 
plutonium residues from both sites. Although 
the Rocky Flats residues are mentioned, 
processing of those residues are not analyzed 
In the Draft SWEIS. The 62 shipments of Rocky 
Flats' residues are not analyzed In the Draft 
SWEIS. These wastes are scheduled for 
processing at LRNL. The Draft SWEIS states 
that LHNL would recouer, process. and store 
Its eHistlng lnuentory In 8 years which does 
not square with the &HD Report. 
E. The NMSF. the Nuclear Materials Storage 

Facility at TR.55 now holds up to 2.6 metric 133-19-21 
tonnes of plutonium and other special nuclear 
materials. The NMSF will be rebuilt for 
eHpanded storage at a cost of 56.7 million. 
Because stored pits radiate beat. cooling 
systems are necessary for storage. Upgrading 
the passlue cooling system Into an actlue 
cooling system would enable NMSF to hold up 
to 35 metric tonnes of plutonium. This would 
effectluely constitute dramatic eHpanslon or 
the NMSF's design capacity. In the 1995 
Notice of Intent for the LRNL SWEIS DOE stated 
that proposed capacity changes would be 
addressed In the SWEIS. The Draft now falls to 
do so. ODE has claimed that the NMSF rebuild I 
can be categorically eHcluded from further 33-20-3 
NEPR reulew on the basis of Its 1 986 

Comment 33-18-9 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-15-9, above. 

Comment 33-19-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-4-21 and comment 11-110-21, above. 

Comment 33-20-3 

Location ofSWEIS Revision(s): None 

Response: 

See response to comment 10-17-3, above. 
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enulronmental asssessment, which was 
arguably Inadequate euen at that time. DOE 
has so far failed to make a programmatic 
determination for the storage locations for 
strategic pits, the known transfer of SNM 
from other DOE sites to LANL1 technical Issues 
lnuolulng the canisters In Whlth lndluldual pits 
are stored, and Increasing euldence of seismic 
rtsks at LRNL. This needs to be done. 
F. The tMR Building would be a major facility 
for the rec:ouery, processing and storage of 
the lab's lnuentory of highly enriched uranium 
estimated at 3.2 tonnes. In Decemger 1886 
Doe Identified the CMR Building as one of the 
ten most uulneragle HEU fatUities In terms of 
safety, for the entire nuclear weapons 
comples. It Is lmperatlue to Include this fault 
In the SWEIS. 
G. LRNL Is conducting a major effort Into 
research and deuelopment of accelerator
produced tritium. Rs a radloactiue Isotope, 
tritium Is eHtremely hard to contain. It also 
readily condenses Into water uapor, which can 
be easily absorbed by llulng tissue. How can 
LRNL Justify this risk to human life? This 
tritium deuelopment also defies the Non 
Proliferation Treaty because Instead of letting 
nuclear bombs become obsolete as the Non 
.Proliferation Treaty Is demanding LRNL Is 
trying to keep an optimal nuclear arsonal. I 
am eHtreemly leery of haulng tritium 
production In my backyardl How can LRNL 
assure the public that this Is safe? I would 
like to see eHtenslue documlntatlon of the 

1
33-20-3 
cont. 

33-21-1 

33-22-22 

33-23-23 

Comment 33-21-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-18-1 above. 

Comment 33-22-22 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 11-21-22 above. 

Comment 33-23-23 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 32-4-23 above. 

In reference to concerns about tritium production, the Tritium Supply and 
Recycling PElS (DOE/EIS-0 161 ), dated October 1995, evaluated five 
alternative sites for the tritium supply and recycling mission: the Idaho 
National Environmental Engineering Laboratory; the Nevada Test Site; the 
Oak Ridge Reservation; Pantex; and the Savannah River Site. In the 
subsequent Record of Decision, the Savannah River Site was chosen as the 
site for the accelerator production of tritium, if an accelerator were to be built. 
LANL was not considered as an alternate for accelerator production of 
tritium. 

In a separate EA and FONSI, LEDA (DOE/EA-1147),datedAprill, 1996, the 
LAAO analyzed the environmental impact of a DOE proposal to design, 
build, and test critical prototypical components of the accelerator system for 
tritium production at building MPF-365 in Technical Area 53. No production 
of tritium was proposed. Since completion of these two documents, DOE has 
no new proposal to conduct tritium production at LANL. Readers may wish 
to review the Tritium Supply and Recycling PElS (DOE/EIS-0161), which 
does present extensive documentation of the history of, need for, and risks 
inherent in, tritium production at the sites which were considered as 
alternatives. 
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risks Inherent In tritium production and full 
reports about the failures at the last tritium 
production site before moulng such a 
dangerlous operation here where I am trying 
to raise my children. 
H. The High EHploslue Testing Facilities at the 
lab will nearly triple, consuming up to 82,588 
lbs. of eHploslues and &,988 lbs. of depleted 
uranium annually along with smaller amounts 
of ather materials Including plutonium. These 
pits need to be compressed by high eHploslues 
In order to obtain critical mass. Who would 
haue euer thought that pit production had to 
lnuolue eHploslons? I am terrified by this 
prospect. The fact that the Draft SWEIS 
postulates that the radloactlue dose to the 
public will Increase by one mllllrem annually 
Is uery frightening considering that a safe 
dose of radiation has neuer been assessed 
euen If the Clean Rlr Ret Standard Is 18 
mllllrem and that there Is a 2 billion dollar 
lawsuit on LRNL rar major ululation to the 
Clean Rlr Ret already. These nonpalnt soun:es 
of radloactlue air emmesslons must be 
monitored though the lab's ambient air 
monitoring system. How Is LRNL answering 
questions of safety haulng to do with 
appropriate density of sampling units, siting 
crlterta. periodicity or sampling and analysis, 
quality assurance, etc? 
1. The Draft SWEIS falls to consider the 
possible new facility Dual RHis 
Radiographic Hydrodynamic: Testing DRRHT. 
This 278 million facility which will proulde 2 H 

33-23-23 
cont. 

33-24-19 

33-25-21 

Comment 33-24-19 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 3-11-19, above. 

Comment 33-25-21 

Location of SWEIS Revision(s): None 

Response: 

The Advanced Hydrotest Facility was discussed in the SSM PElS as a 
potential next generation experimental facility. However, this facility has not 
reached the stage of design maturity for decisionmaking analysis at this time. 
The Advanced Hydrotest Facility will be considered in a separate NEPA 
analysis if DOE proposes to proceed with this project. Current projections 
indicate construction and operation of such a facility are not within the 
10-year timeframe of the SWEIS. 
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ray lines of sight for the Implosion process of 
surrogate pits. DOE Is already planning for a 
448 million follow-on to ORRHT, the Rduanced 
Hydrotest Facility, with 6-8 lines of sight, to 
be located at either LRNL or the NEURDSR test 
Site. This new fatlllty should be fully 
assessed In the Draft LRNL SWEIS. 
J. The Los Alamos Neutron Science Center 
(LRNSCE) at RR-53 that has LRNPF, Los Alamos 
Meson Physics Facility, whlth directs a proton 
beam to specially made targets that undergo 
neutron spallation. Before the proton beam 
strikes the targets, It trauerses an air gap 
and Ionizes air constituents. These gaslous 
actluatlon products are responsible for 95'1. of 
LRNL's radloactlue air emissions. Because the 
CCNS lawsuit under the Clean Rlr Ret reueallng 
longstanding ululations. DOE closed LRMPF 
Shockingly, unfortunately. LRNPF reopened 
because of ulgorlous lobbying by LRNL 
management and the New MeHican 
Congressional delegation, abandoning our 
health concerns. How can our gouernment 
abandon our rights to haue clean air? To add 
to the Injury to our people, LRNL eHpanded It's 
mission , changed it's name and gaue 758 
million dollars In add ons and lmprouements, 
non of whlth go far enough to stop the 
ululations of the Clear Rlr Rtt by LRNL/LRMPF 
This was accomplished by switching funding 
from the DOE Energy Research budget account 
to Defense Programs. This eHample of post 
Cold War •conuerslon In reuerse" Is shocking 
to me. LRNL should demand high standards for 

33-25-21 
cont. 

33-26-21 

Comment 33-26-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 3-11-19, above. 
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clean air for our citizens and not cowardly 
euade changing euen the worst pollution/ 
criminal offenses. Our gouemment should be 
mettcullous In repremendlng highly dangertous 
pollutants from contaminating and outright 
tilling New Mealco citizens Instead of 
rewarding Illegal, sloppy and lmoral LRNL/DOE 
degenerate behaulor. LRMPF OR LRNSCE IS 
RESPONSIBLE FOR 95 !. OF THE RROIORCTIIJE RIA 
EMISSIONS IN LRNL RRER RND IN UIOLRTION OF 
TilE CLEAN RIR RCT REGULRTIONS/HERLTH 
STRNDRRDS. LRMPF SHOULD BE CLOSED UNTIL IT 
IS PROUEN THEY CRN COMPLY lilt WITHIN LE&RL 
STRNORRDS DEMRN0£0 BY THE NEW MEHICRN 
PEOPLE. 
K. It has been prouen that there Is no safe 
leuel ar radloac:tlue pollutants/eaposure. If 
LRNL stopped calling •euerythlng radloactlue• 
•sara• and If they realized 11 mllllrems or 
radloar:tlulty Is too much because one 
particle or plutonium can destroy human 
tissue and Is highly destructlue to the human 
body ..... would they be able to operate at all7 
By constantly lowering the safety standards 
and relabeling radloac:tlue wastes to lower 
leuels and classifying radloactlulty as 'safe' 
enough to put Into sewers, etc:., the United 
States Is being polluted by the wont 
Imaginable scenario that c:ould'ue happened to 
Nuclear materials. I can't Imagine a much 
worse scenario unless the DOE started to bum 
radioac:tlue wastes Into the air or terrorists 
got abold of It and used It to terrorize people. 
LRNL/OOE has terrorized the American public 

33-26-21 
cont. 

33-27-23 

Comment 33-27-23 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 15-5-23, above. 
the response to 32-4-23, above. 

For additional infonnation see 
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quit as well as a terrorists-when we haue to 
llue In the terror of being c:ontamlnated by 
our own sc:lentlsts/nuclear energy tec:hnlclans 
with the worst mutagenetlc and carconogenlc 
substances Imaginable because they hide their 
crimes, dump waste under euery rug to hide 
their mistakes and run scared when It comes 
to confronting their nuclear earetessnesses. 
Euery single atomic ueteran or person 
eaposed to radiation has died In 15 years 
without fall. Plutonium In our water Is a 
death sentence to us. LRNL Is tilling us. 
L. Under eHpanded operations at LRNSCE, 1 B 
months and 1-2,818 eHpertments a year will 
be condutted. This will send 225,ooo cubic 
feet of •1ow 1eue1• waste tp Area 6 In White 
Rock. R high eaploslu .. ssembly area and 
magazine will be constructed adJacent to a 
new Dynamic Eaperlments Laboratory. This 
lab will Incorporate the use of gas guns for 
shock waue eHpertments, many of Which may 
lnuolue SNM for further research and 
deuelopment of plutonium pits. All of this 
could ultimately be directed towards the 
deuelopment of proton radiography for the 
Rduanced Hydrotest Facility which could be a 
distinct lmprouement ouer the a-ray 
radiography planned for DRRHT and lndleated 
that It Is a better weapons deslgn/euldence of 
nuelear proliferation and therefore contraru 
to the Non Proliferation Treaty Cllnto~r-r~, 
M. I want to see more discussion In the LRNL 
SWEIS about the new 48 million uolt 
accelerator that will be constructed at LRNSCE 

33-27-23 
cont. 

33-28-1 

33-29-21 

Comment 33-28-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. 

Comment 33-29-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-20-21, above. 
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for the demonstration of a new technology for 
accelerator-produced tritium (APT). Because 
tritium decays rapidly It needs to be 
replenished periodically In order to ensure 
weapons reliability. DOE has been unable to 
produce tritium since the late 1988's when the 
production reactors at the sauannah Rluer Site 
(SRS) In south carolina were shut down for 
serious safety reasons. Doe Is currently 
eaplorlng two tracts for future tritium 
production-one In a commercial reactor which 
would ululate lntematlon prohibitions against 
miRing clulllan and military nuclear uses and 
deuelopment of RPT technology at LANL. That 
technology, If successful. would be scaled up 
for construction at SRS. &luen possible 
further bilateral cuts In Russian and American 
nuclear weapons stockpiles, the need for 
future production of tritium Is Itself doubtful. 
The high number of weapons allowed under 
the first Strategic Anns Reduction Treaty 
(START) aproalmately 18,888 each, predicated 
needed tritium production. If STRRT II Is 
already ratlfled by the us Senate and Is up for 
consideration by the Russian Duman. It could 
soon mate obsolete any further tritium 
production necessities. The tritium from 
additional dismantled weapons can be 
recouered and recycled for remaining 
weapons. Neuertheless the lab Is planning on 
spending 298 million on this new production 
technology by the year 2884. 
N. Related to the deuelopment of RPT 
technology Is deuelopment of the accelerator 

1

33-29-21 
cont. 

33-30-5 

133-31-21 

Comment 33-30-5 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-21-5, above. 

Comment 33-31-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-22-21, above. 

§ 
~ 

~ 
?;§ 



w 
1 w -

ANHARA LOVATO 

DocuMENT33 
PAGE 14 OF36 

transmutation of nuclear waste (RTW). A 
proton beam could bombard nuclear waste and 
break down plutonium and high leuel 
radlaactlue wastes Into other elements or 
Isotopes. Whereas this may seem like a good 
Idea It Isn't for many reasons. 1. Nuclear 
waste would first haue to be reprocessed, 
which lnuolues a tremendous risk In terms of 
contamination, potential dluerslon of 
materials Into weapons programs, creates yet 
more waste, and prauldes an International 
eHample for continuing reprocessing In ather 
countries. 2. Wasta typically consists of mare 
than just a few lang-llued radloactlue 
elements. Rn accelerator beam would haue to 
be lndluldually configured for each to Induce 
them to decay Into more stable compounds 
and 3. ATW Is nat demonstrably economically 
ulable. It is also another significant 
subprogram that could mushroom In size 
acting as a potential magnet for more onslte 
generation of wastes and the transport of 
wastes from other sites. BUD&ET FI&URES FOR 
THE ATW WERE NOT STATED IN THE DRAFT LANL 
SWEIS. 
0. Why are there no plans to clean up area 6 
•tow Leue1• Waste Dump at TA-54 3 miles 
from White Rock on the narrow Mesa del Buey 
with an northeastern boundary neHt to the 
San lldefonso Pueblo lands. Area & has ouer 
168 unlined disposal shafts and numerous 
disposal pits. In the past reactor rods, highly 
actluated targets from LAMPF and •classified• 
wastes were burled at Area 6. In the 1888's, 

33-31-21 
cont. 

33-32-7 

Comment 33-32-7 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS addresses reasonable alternatives for waste disposal. Alternatives 
were developed by considering the range of potential operations that are or 
could be assigned to LANL over the next 10 years. The shutdown and cleanup 
of all waste disposal activities at Area A was not considered a reasonable 
alternative in the SWEIS because the continued operation of LANL is 
dependent on the functions. Even if LLW s were to be shipped off the site, 
treatment of these wastes would need to continue. In addition, there are LLWs 
for which LANL has a unique disopsal capability, or for which there are no 
approved waste acceptance criteria at other sites. For additional information, 
see also Major Issue 2. 7 (in chapter 2 of this volume), Expansion of 
T-54/Area GLow-Level Waste DiposalArea. 
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with no public Input raised the radloac:tlue 
leuel of transuranlc: TRU waste by an order of 
magnitude, thereby Increasing the amount of 
radloactlue materials that will remain burled. 
This Is an Immoral act considering this nuclear 
waste dump Is so close to a town full or 
people. THERE ARE NO PLANS TO CLEAN UP RRER 
6. TRITIUM URPOR TRANSPORT ACROSS THE 
NARROW MESH IS R SERIOUS HEALTH PROBLEM 
FOR THE WHITE ROCK C Ill ZENS. 

In the rest of my commentary of the Draft 
LRNL SWEIS I will speak about enulronmental 
damage and pollution aspects appllclble to the 
area affected by nuclear weapons research 
and production. IN MY OPINION THE 
ENUIRONMENTRL ISSUES ARE THE KEY ONES 
BECAUSE WHAT HUMAN BEING DOESN'T DEPEND ON 
WRTER RND AIR AND R CLEAN EARTH FOR IT'S 
ESSENTIAL SURUIURL. I haue gathered a 
mountain of euldence that almost euerythlng 
LRNL/DOE touches Is corrupted and 
contaminated. I haue gathered numerlous 
papers that bespeak of appalling carelessness 
or more directly to Inhumanly difficult 
radloactlue substances noone can hope to use 
or be near safetly. Eueryone eHposed suffers 
terrible death. Maybe this Is the Karmic effet 
of creating bombs sa horrific and world 
deulstatlng. These are the Bl6 problems that 
I see. 

33-32-7 
cont. 

33-33-23 

a. R study that would set up priorities, I 
cleanup standards and future land use policies 33-34-5 

Comment 33-33-23 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-23-23, above. 

Comment 33-34-5 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-25-5, above. 
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was supposed to be prepared In an Integrated 
NEPR study on the enulronmental restoration 
and waste management of the nuclear 
weapons compleH. Because of the 
ouerwhelmlng uolumes of wastes that cleanup 
could send Into DOE's Infrastructure, 
enutronmental restoration and waste 
management were lneHtrlcably linked. In 1995 
DOE unllaterall'l decided to drat. 
enutronmental restoration from the studll! 
The 1 995 draft waste management study was 
criticized by euerybody. In 1997, after being 
questioned by the court for the long delay, 
ODE finally released It's final waste 
Management study, which differed 
substantluely little from the questionable 
draft. In current litigation DOE has still 
refused to prepare the national cleanup study 
It agreed to long ago. ODE's rationalization Is 
that all cleanup decisions are entirely specific 
to lndluldual sites, as assertion contradicted 
by the masslue uolumes or current and 
planned Interstate transfer of waste between 
sites. The court hearing on whether DOE 
should be held In contemt of the court for It's 
failure to prepare the national cleanup &o \3 1--o 
be held In October 1998. I can't belleue after 
falling to Include enulronmental restoration 
from their report that they haue the odaclty 
to not euen make a decent report about the 
cleaning up of the wastesl Why do the ODE 
constituents drag their feet In anything 
resembling responsibility (clean up and waste 
management/accountability to the public:) for 

33-34-5 
cont. 
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thler part In bomb making and Jump 
spasmadlclally/ with all their might and main/ 
energetically when It comes to anything 
defending their non stop proliferation In 
making bombs ••• nobody ••• EUER ••• could 
use •••• thelr use Is unthlnkablel I want to see 
these NEPR approued SWEIS's and reports 
before any more funding Is awarded to LANL. 
DOE doesn't deserue any mare funding and all 
the nuclear weapons campleH organizations 
deserue seuere reprimand and absolutely no 
new backing ror their past appalling, 
antisocial, sociopathic behaulor and criminal 
poisoning of their fellow man with seemingly 
no care, concern or conscience. 
b. The three successlue draft national cleanup 
plans DOE turned In without NEPA reulew, 
despite the requlrrement that all major 
federal actions undergo enulronmental 
analysis and public comment Is really 
pathetic. The cleanup or the nuclear weapons 
compleH Is eHpetled to be the largest cleanup 
program In human history: estimates are as 
high as 311 billion. NEUERHTELESS DOE 
CONTINUES TO MAKE THE NRTIONAL AND LOCAL 
CLEANUP DECISIONS, BUDGET RLLOCRTIONS RND 
INTERSTATE WASTE TRANSFERS BRSED ON 1115!1 f{.u'~ 
DRRn RND NON NEPR REUIEWEO PLRNSI The non 
approued and consulted on plans are weak 
and wate~ame eHcuses for practically 
nothing being done. In LRNL •clean up• means 
leaulng 85!. or the taalc radloactlue wastes In 
the ground and moulng retrleuably stored 
TR,U.astes supposedly to WIPP. The latest 

own 

33-34-5 
cont. 

33-35-3 

33-36-12 

Comment 33-35-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-26-3, above. 

Comment 33-36-12 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-27-12, above. 
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plan, the so clt~4illed Accelerating Cleanup: 
paths to Closer makes the claim that mostJ!I 
DOE sites will be • cleaned up • by the year 
2116/LANL In the year 2118. THE DANGER IS 
THAT TRU WASTES BURIED RT mE LAB BEFORE THE 
MID 1978'S REQUIREMENT fOR RETRIEUABLE 
STORAGE MAY BE LEn LARGELY UNRIMIDIRTED. 
THE PATH'S TO CLOSURE PLRN ASSUMES THAT NO 
TREATMENT OF GROUNDWATER CONTAMINATION 
WILL BE REQUIRED! The first lab deep 
groundwater monitoring well In 38 years has 
recently found traces of tritium. THE NEW 
MEHICO ENUIRONMENT DEPARTMENT DOE 
OUERSIGHT BUREAU HAS COMPILED A GROWING 
BODY OF DATA THRT DEMONSTRATES OFFS ITt 
MIGRATION OF RRDIORCTIUE WASTES, 
PRINCIPALLY ONTO SAN ILDEFONSO PUEBLO 
LANDS. 
c. I am worried because radiation has been 
found In Pojoaque waterleuels. Santa Fe 
county water basin lies between the two 
mountain ranges and Is possibly fW radloactlue 
too.~ ~ vY' .... if VJ~ ""::P~ .,_ 

D. DOe proJects that LANL will generate 
11 ,118 cubic meters of TRU waste and 158,188 
cubic meters of •tow leuet• waste by the year 
28 I 7 as a result of nuclear weapons research 
and production. THE PRmS TO CLOSURE PLRN 
LOWERS THE ORIGINAL 3 BILLION ESTIMRTE OF 
LAB CLEANUP TO 1.5 BILLION. BUT THEN 
PROJECTS 11.5 BILLION AS NEEDED FOR THE 
WASTE MANAGEMENT OF FUTURE WASTES THROUGH 
lfHE YEAR 2178. 

33-36-12 
cont. 

33-37-11 

33-38-28 

Comment 33-37-11 

Location of SWEIS Revision(s): None 

Response: 

There are low levels of radionuclides and radioactivity derived from natural 
rock-forming minerals and from fallout (from open atmosphere testing of 
nuclear weapons in the 1950's) found throughout the northern hemisphere. In 
northern New Mexico and southern Colorado, there are natural deposits of 
uranium that can actually contaminate local groundwater supplies at levels 
that exceed the EPA drinking water standards. 

Water wells at Pojoaque, Tesuque, or any of the small settlements across the 
Rio Grande and upstream from LANL would not be impacted from 
Laboratory operations. Radionuclides found in water from these wells will 
have come from natural sources or the worldwide fallout from open 
atmosphere testing. See the following publication: New Mexico Environment 
Department Safe Drinking Water Act Electronic Database, 1998, New 
Mexico Environment Department 

Comment 33-38-28 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-28-28, above. g 
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E. Clean up at TR-21 alone Is estimated at the 
cost of 458 million. This land Is eatensluely 
contaminated, Is close to los Alamos city and 
Is slated for possible economic deuelopment. 
Rs with TR-21 It becomes obulous that clean 
up costs at the lab are grossly 
underestimated, or the TR -21 elean up, at 
roughly 48" of the total lab cleanup costs, 
could rob other equally Important clean up 
needs at LRNL or both. 
f. In the dulq 1997 audit bq Doe's Inspector 
general theq found that out or the 386 million 
,!Pent on lab cleanup between fq-1991-flt:; 
1996. 78" or 385 million had bean spent on 
J!IP&r studies and ll[!lgram manaqement 
Instead of actual remedlatlonl Rs a taappayer 
this Is truly an appalling sltuatlonl this 
sounds lllce a tragic: wvte of moneyl The 
LRNL/SWEIS states lht<'the •En project Is 
ongoing and It's Implementation Is unaffected 
by the changes eaamlned In the four 
altematlues In the SWEIS. The ER projeet Is 
Included In all altematlues. • Thus the SWEIS 
effectluely seroes as a uehlcle for the 
Implementation of eapanded operations with 
related generation of future wastes, and falls 
to glue the public a comprehenslue analysis of 
lab cleanup plans, the enulronmental lmpaets 
of long burled wastes, and possible ways that 
site wide cleanup eould be lmproued and made 
more efficient. 
g. Rs a result or continued actlultles and 
eapanded pit production the WM PElS projects 
the generation of 11,888 cubic meters or 

33-39-28 

33-40-3 

33-41-12 

133-42-12 

Comment 33-39-28 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-28-28, above. 

Comment 33-40-3 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 10-30-3, above. 

Comment 33-41-12 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 

Comment 33-42-12 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 
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transuranlc wastes, slated for burial at WIPP. 
158,888 cubic meters of •tow leuet• waste 
will be produced under which the Draft 
SWEIS's eapanded operations altemattue 
would be burled at Rrea 6. These Immense 
uolumes of future radloactlue wastes to be 
generated at the lab from the continuing 
research, deuelopment and production of 
nuclear weapons are projects couered In the 
1997 Final Waste Management PElS. Because 
there are no lndluldual or specific 
enulronmental restoration actlultles proposed 
within the scope ot.fhe SWEIS, such actions are 
proposed and undeHaten on a time tlicale 
that Is not compatible with the preparation of 
this SWEIS, the Impact analyses regarding 
such actions are presented In general terms 
based on the eHperlence of the program, to 
date. The SWEIS laclcs any substantlue 
discussion of LHNL ER programs. 
h. Storm water runoff euents, In the semi
arid, canyon and mesa enulronment In which 
LHNL Is located, can be a pathway for offslte 
mitigation of contaminants. The statement In 
Draft SWEIS •that surface runoff Is controlled 
by flow barriers, collection of surface water, 
or tontourlng the ground such that flow off th2-
.e'slte Is precluded. • Is erronlous. Despite that 
statement, It Is commonly understood that 
offslte water flow often occurs during 
dramatic storm euents. Leuels as high as 24 
plcocurles per liter of gross beta and 7pCI/L 
of strontium -98 were found In the water. 
Leuels as high as 16 pCIIL of gross beta, 

33-42-12 
cont. 

33-43-11 

Comment 33-43-11 

Location of SWEIS Revision(s): volume I, chapter 5, sections 5.1.3, 5.2.3.1, 
5.3.3.1, 5.3.3.5, 5.4.3.1, and 5.5.3.1. 

Response: 

See the response to comment 5-60-11, above. 
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7ptlll or Ceslum-157 and I.Bpti/L of Pu-
239,248 were found In the sediment In studies 
during a single storm In 1995 done by 
personell from the New MeHito Enulronment 
Department. During the last 58 years, with 
siH major canyon systems on LRNL property, 
with a dozen possible storm euents In a year 
this means a huge amount of radiation has 
lneultably migrated off LRNL lands. LRNL 
Enulronmental Suruelllance Reports show for 
1881 ualues recorded as high as 6.9 pti/L of 
Pu-239,248 In the sediment where Los Alamos 
Canyon enten the Rio Grande compared to 
.01 opti/L Immediately upstream. 

It Is Important that the nnal SWEIS help 
deuelop and Incorporate and Implement a 
Storm water Pollution Preuentlon plan that Is 
not only done building to building (as It has 
preulously been done In 68 such plans), but t.1s 
an ouerulew on a site-wide basis and analyl 
the cumulatlue Impacts or past, present and 
future off site migration of contaminants. It 
Is unlikely that any uehlcle other than a SWEIS 
would present the public with a legally 
mandated opportunity to comment on and 
Influence a site-wide Storm water Pollution 
preuentlon Plan. I would like to see this 
happen. 
1. For years the La\. perpetuated the myth 
that the uolcanlc tuff aboue the deep ground 
water from which Los Alamos County draws 
It's drinking supply was an Impermeable 
barrier to any potential contaminants. In the 
1998's this myth has been thoroughly 

Comment 33-44-11 
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See the response to comment 10-32-11, above. 
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debunked by NMED and others. In addition, 
the first ground water monitoring well drilled 
In 31 years has tentatluely detected traces of 
tritium, which, If uerifled, can be a precursor 
of future contamination. EHistlng monitoring 
wells Into Intermediate bodies or ground 
water haua detected heauy contamination at 
uarlous locations. The hydrological auenues 
of recharge of deep ground water from the 
Intermediate bodies Is not understood at this 
time. 

The Draft SWEIS calls for the Installation of 
more monitoring wells In order to better 
understand the effects of LRNL operations on 
the main aquifer for Los Rllamos, something 
the lab, as a responsible enulronmental 
steward should haue done long ago. For 1 991-
1184 •trace amounts of tritium, plutonlum-
239 and plutonlum-248, americ:lum-241, and 
strontlum-91 haue been detected In samples 
taken from the main aquifer• ,although no 
other tests were done recently. Due to the 
laclc of data and understanding, the Draft 
SWEIS Is Incapable of proutdlng a picture of 
cumulaUue LRNL Impacts on the region's most 
precious resource, It's groundwater. 
m. The Radloactlue Liquid Waste Treatment 
Facility, where radloactlue llquled effluent Is 
piped directly from TR-55 and the CM~ 
Building, Is a 35 year old facility uslng,._48 year 
old water treatment technology. In the 1994 
LRNL budget request they addmitted that the 
RLWTF could possibly be ululating the Clean 
Water Ret, which •may cause higher than 

Comment 33-46-11 

Location of SWEIS Revision(s): None 
33-45-11 
cont. Response: 

33-46-11 

33-47-11 

See the response to comment 1-40-11, above. 
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acceptable eHposures to the public and 
wildlife. • Effluent from the facility commonly 
eHceeds state water quality standards for 
nitrates (from nitric acid used for plutonium 
processing) and self-regulated DOE Derlued 
Concentration &uldellnes for uarlous 
radlonuclldes. In 1 99§~ N.MEP. J!!~nnel¥·- o 
commonly witnessed ~ liQull-ir«Uenf outfall. 
Probably then hunters ate the meat. 

In spite of RLWTF's deficiencies, as part of 
the decision to relocate plutonium pit 
production from Rocky Flats to LRNL, the SSM 
PEls made the claim that all lab waste 
management facilities were adequate. In the 
1995 Notice of Intent for the LRNL SWEIS, DOE 
had proposed to entirely replace the RLWTF, 
which then would be addressed In the SWEIS. 
In this Draft SWEIS, Doe has abandoned the 
replacement Idea and Instead claims that 
reuerse osmosis equipment will soon be 
retrofitted Into the eHistlng facility, which 
should tate care of the nitrates and most 
radlonuclldes (tritium being the notable 
eHceptlon). These retrofits were preulously 
promised to take place In 1997 Additionally, 
for years LRNL bas promised to NMED that It 
would drill monitoring wells under the facility 
In order to gauge the eHtent of contamination, 
a pledge which has yet to be fulfilled. 

The RTWTF dumps liquid affluent onto the 
alluulum /floor of Mortandad Canyon, In which 
perched aquifer are located that are 
protected by the State for possible future 
use. In 1995 LHNL Enuironmental Suruelllance 

§ 
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Report states •trttlum,; strontlum-98, 
plutonlum-238, plutonium 239, 248; americium 
241; gross alph; and gross beta are clearly 
detected In many of the monitoring wells ••• 
The leuels of tritium, strontlum-98, gross 
alpha and gross beta eMceed drinking water 
criteria In many of the wells. • The final LRNL 
SWEIS needs In detail to address and lay out a 
concrete schedule for the needed 
lmprouements to the RLWTF 
n. Radloactlue air emmlsslons are regulated 
under Subpart H of the Clean Air Ret, which 
went Into effect December 1989. In 
September 1994 CCNS sued Doe ouer long 
standing utolatlons of the Ret by LRNL. In 
April 1996 a federal judge ruled In CCNS'S 
fauor, finding by the lab's own admissions 
that 31 out of 33 maJor stacks were out of 
compliance (the other two stacks were only 
brought Into self claimed compliance In the 
summer of 1993) Just 4 months after the 
judge's ruling, LRNL Issued a press release In 
whlth It claimed that not only were all stacks 
now brought Into compliance, but that the lab 
had done so for 25 million dollars. Originally 
$148 million was needed for lmprouements 
through FY 2883. Neither EPA or any other 
gouemmental agency has uerlfled LRNL •s claim 
of compliance. 

As a result of a consent decree negotiated 
by teNs to settle the litigation, an 
Independent, non gouernmental auditor was 
selected to rigorously eHamlne LRNL's 
compliance with the Clean Rlr Ret. In May 

Comment 33-49-19 

Location of SWEIS Revision(s): None 

33-48-11 Response: 
cont. 

See the response to comment 3-11-19, above. 
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1 998 that auditor round In a draft preliminary 
report that the lab was still out of 
compliance, principally because of Insufficient 
documentation of Radlonucllde lnuentorles 
and problems with quality assurance. 
Radlonucllde lnuentortes are the prerequisite 
for building compliance because the amount of 
related potential emissions detennlne 
whether a raclllty Is monitored or not. 
QUALITY RSSURCE PROCEDURES THEN INSURE THAT 
CALCULATED PUBLIC RRDIDRrJIUE DOSES ARE 
PROPERLY RRRIUED RT. The auditor found that 
both the front end and the final product of 
compliance were Inadequate, and offered his 
preliminary findings so that LRNL could 
qulclc:ly correct lis practices as needed. The 
lab has disputed the auditor's findings of 
noncompliance. The wording In the Draft 
SWEIS states that since June 1996, DOE and UC 
haue asserted that LRNL operations are In full 
compliance, • rather to simply c:lalm comllanc:e. 

The final SWEI S should address the 
auditor's findings and discuss If and how they 
will be lmpllmlnted, so that LR~ can justify 
the c:lalm of full compliance. 

&.The Issue of beryllium emissions Is or 
possible concern as concerns hazardous non 
radtoactlue air emissions. Beryllium 
componenents are commonly used In nuclear 
weapons production. Beryllium operations 
were historically located at Rocky Flats 
becasue they are so closely linked to 
plutonium pit production. Berrylllum 

33-49-19 
cont. 
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Location of SWEIS Revision(s): None 
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operations were relocated from Rocky /flats 
to LRNL In 1 993, a lllcely sign of a 
predetennlned decision to relocate pit 
production at LRNL as well. 

Beryllium monitoring at the lab was 
discontinued after December 1995. Berylliosis 
became a serious worker health concern at 
Roclcy Flats, euen to those not directly 
lnuolued In production lines. Beryllium 
operations will be dramatlcly Increased, 
according to Draft LRNL's SWEIS, with a 18 
million consolidated beryllium facility nearing 
completion In TR-3. The lab Is aparently 
claiming that certain beryllium o_]!eratlons are 
eaempt from the Clean Rlr Ret • ..,..e nnal LRNL 
SWEIS needs to address the Issue of beryllium 
air emissions and set up monitoring for this 
dangerlous metal. 
P. The Draft SWEIS rates for Increased 
transportation of radloactlue materials are 
gluen only for area 6 and the enhancement of 
plutonium pit manufacturing. For Rrea 6 
shipments would double from the present 
1 ,388 annually, wheras the off site shipments 
would be reduced by around 388. If there 
were off site shipments from other DOE sites 
this needs to be Included In the SWEIS. Rrea 
G could become a consolidated radloacttue 
dump from other DOE sites and this creates 
different scenarios. 
q. The Draft SWEis fails to adequately 

estimate all total shipments of radloactlue 
material and related potential accidents as 
part of analyzing possible cumulatlue Impact 

Comment 33-51-7 

Location of SWEIS Revision(s): None 
33-50-19 Response: 
cont. 

See the response to comment 10-24-7, above. 
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of continued and eHpanded operations at 
LRNL. Under pit production, on site shipments 
of special nuclear material Is eHpected to 
Increase by 588 shipments per year. 
Shipments from Oak Ridge In Tennessee for 
weapons secondary components and PanteH 
Plant outside Rmarlllo, Teaas for nnal 
weapons assembly Increase by 58 shipments. 
The SWEIS left out some estimated 7,588 WIPP 
shipments from LRNL and additional shipments 
related to subprograms not considered In the 
Draft SWEIS, such as miHed oalde ru"il 
fabrication for commercial reactors and the 
processing of plutonium residues from Rocty 
Flats. The aggregate number for offslte 
shipments would be 18,888, and the aggregate 
number of lnterslte shipments would be 5,818. 
r. The Draft LRNL SWEIS contains a number of 
risk analyses pertaining to accidents lnuolulng 
hazardous and radloactlue materials, all 
confined to specific facilities and according to 
DOE, little risk to the public. This Is not true 
and needs a more realistic risk assesment 
analysis. 
s. The DRRn LRNL SWEIS left out an obuious 
risk hazard, the risk posed by a maJor forest 
nre on LRNL property. In the 1978's the La 
Mesa fire burned beyond the Bandelier 
National park boundary onto a small portion 
of the lab, stopping at the edge of the canyon 
beyond which Is located magazine bunkers for 
high eaploslues at TR-16. TR-16 has much tall 
timber, In which a forest fire can crown and 
quickly eHpand. TR-16 has been the historic 

33-51-7 
cont. 
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Location of SWEIS Revision(s): None 
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See the response to comment 10-8-20, above. 
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site far research and fabrication of high 
eHploslues used In nuclear weapons and now 
Is the site for much of LRNL's eHpanded 
tritium actlultles. 

In 1996, the 16,181 Dome fire burned much 
of the Bandelier National PRrk, In a line that 
roughly paralleled within 2-3 miles of the 
lab's southeast to northweit boundary. Only 
a fauorable wind shift allowed the fire to be 
contained on the southern edge of the friJoles 
canyon. Can you lmagln1 a firefighter who 
would haue to risk putting out radloacllue 
fires? If many turned and ran I wouldn't ~ ~' 
blame theml 11~. \4'\? 7~~~ UJf.t\l5~ 'F~ 

Because It Is relatluely remote, the 
southwestern area of the lab has historically 
been used for a half century of high 
eaploslues testing lnuolulng nuclear 
materials. This leuel of actlulty according to 
the SW£15 will be tripled In that area. II'J. of 
depleted uranium In high eaploslue tests was 
aerosolized whlth raises Interesting questions 
concerning uptake In plants and trees which 
can then be released In 
the euent 

of a forest fire. The hot shrapnel from 
eHploslue testing Itself has commonly caused 
fires In the past which fortunately has not 
caused a maJor forest fire yet, but It c:ould. 
The SWEIS falls to consider the enulronmental 
and health risks to the public from a maJor 
forest fire on LRNL property. 
t. DOe Is required under the Eaecutlue Order 
12898 to Identify and address 

33-53-22 
cont. 
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Location of SWEIS Revision(s): Summary; volume I, chapter 3, 
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See the response to comment 10-41-22, above. 
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disproportionately high and aduerse human 
health or enulronmental Impacts of federal 
programs on minority populations. 54" of the 
population around LANL Is considered to be 
minority, predominantly Natlue American and 
Hispanic, In contrast to the auerage national 
leuel of 24S. For all preferred eHpanded 
operations the SW£1s concludes that there 
would be no aduerse enulronmental justice 
Impacts. New MeHico state wide has a 
minority population of 491ft double the 
national auerage. There could be serious 
enulronmental Issues inuolued with the 
consolidation of nuclear weapons programs at 
LRNL, coupled with the siting of •wiPP as the 
nations first defense nuclear wast dump In 
the same state. Combine that with the Intent 
of a pit fabrication facility planned at TA-55 
generating II ,888 cubic meters ouer the neHt 
18 years and haDing ORRHT In New MeHICO 
which conducts aggresslue high eHploslue 
tests lnoolulng plutonium and this suggests a 
double standard to the nations state with the 
highest minority population. The onnn LANL 
SWEIS IS DEFICIENT IN ITS EHPLORATION OF 
POTENTIHL ENUIAONMENTHL JUSTICE ISSUES 
HSSOCIRTED WITH EHPRNDED NUCLERR WERPONS 
OPERATIONS AT LOS ALAMOS. 

33-56-15 
cont. 
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I object that DIE'S LRNL's SSM/Staclcplle 
Stemardsblp and Management program has 
proposed a budget of 4 billion dollan annually, 
an amaunt eaceedlng tile nuclear Industry budget 
during the cold 11ar. This Is blatant/glaring 
euldence af masslue proliferation of nuclear 
armorment. 

I am appaled that whereas the national policy 
Is that na nem weapons are to lie produced, due 
to Clinton's signing of the Nan Prollferatloa 
Treatg, •the &reen Iaaie• that mas released and 
declassified due to citizen litigation admits that 
LRNL's true desire Is ta maintain lndeflnltelq, the 
nuclear stoclcplle, gradually replace ealstlng 
weapons mlth modified or new ones and the 
possible deuelopmeat of new nuclear meapans 
and the reconstitution of old nuclear anonal to 
cold war leuels If deemed necessary. Tills Is all 
contrary tD the merle toward total nuclear 
dlsarmarment that the world community Is 
desperatly worlclng towards before me lngage In 
purposeful or accidental nuclear war or are 
lcllled Internally from the life annhlllatlng clouds 
of radloactlue waste that we are a11ash In our 
townships already. 

The world cannot stand tills holding of nations 
bostlgelthls deterlent bg threat of hideous death 
to all Innocents an earth. Tile marld Is 
outgrowing racial and national bigotry and 
Ignorance/fear of the unknown and hate for 

33-57-1 

Comment 33-57-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. For additional information, see 
Major Issue 2.1, Anti-Weapons Sentiment/Mission, in chapter 2 of this 
volulme. 
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ather peaple•. Tbe peaples af the world are 
uniting, working lnteraatlonally and creating one 
world famllg. lhe war mongers and nuclear war 
lndustrg, spawned during Hitler's reign af 
atrocltg, are still working on an old trauma that 
Is euer, genocide cannot happen without masslue 
colluslon/appraual of tile public at large and will 
ne1er,l llope, happea again the way It has. Nat 
because we 11111 nuclear bombs but because we 
llaue undeniable 11u11an rights. In Rllerlca 61-
111 million black lfrlcans were hemmorhaged, 
stolen, ripped out of tllelr families and treated 
abamlnaltlg/dled In mass due to horrible Inhuman 
condltlens and thase wilD surulued were seld as 
s1a1es aut af Rfrlca, 61,111 complete Indian 
tribes annhlllated by tile U.S.R. killing euery 
ballg and women and man/genoclds commlted by 
our awn u.s. bands far eutiUelghlng euen Hitler's 
Dr any other atraclty In the warld so far. Rs far 
as being spetless and pure ••• tlle u.s ..•... ls not. 
lhe USR has tile lllaoll of many lnnDcents on our 
hands, now all the blaDd of the clllldren and 
women of Hlraslllma and Nagasaki. The usn has 
no eacuse good enough to couer up the racism 
that set twa bombs on two cities deuold Df 
solders er military targets, fram a nation/Japan 
wilD llad already surrendered, when euen telling 
about tile llamb cauld'ue done tile Jab. 

R new political climate Is arrlulng and a new 
set af behaulon needs to be adapted to surulue 
In new times. Nuclear weapons are obsolete, 
war Is obsolete, Inequality Is obsolete (sealsm, 
racism, nationalism, aglsm, classlsm), ulalence Is 
obsolete as humanity matures and sees the 
world suicide tllat nuclear weapons represent. 
Once we were pbgslcally capable of destraglng 
tile warld It was way past the time far the 
warld's leaden to wake up and graw up. Once 

33-57-1 
cont. 
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the world's end can be predlded Isn't It time to 
ban foreuer the acts that could accomplish that? 
That It wllere we are at as a IDorld. 

Tbe cold war was nathlng mare tllat a foolish 
fa pa. Tile more we made lllmlts the more the 
susplcltn auas arroused by the otller 
natlons/Rassla. The lie of DmRRRNT or MRD 
Mutually Assured Dettructlan Is euldenced by the 
current reality of scientists stressed ta the brink 
of Insanity bg the burden of their inuentlon and 
Inability to control themselues or other natlans 
and euerg nation holds nuclear weapans ouer 
euergane and tantn11ns that tlleg will lllaau the 
whole world ta tlngdam; came If any one tries 
ta blaw them up? I tnaly can Imagine llulng In a 
saner warldl No amount of money or jobs Is 
worth keeping allue this current world disaster 
for human lclnd. 

·Tbe only Imaginable end to such a pitiful 
world situation, campanble to a ma"~ IAlt.Ja ~ 
threatening to jump, Is, as nations, 'fir"'""'" 
sylmoltaneouslg lag do11n the nuclear arms and 
promise to outlall them from euer ealstlng in the 
11arld again. This debate of how many nuclear 
11eapons each nation needs as a means to defend 
It's border Is ended. Euen one nuclear bomb, 
ouer a city could destroy our populations, 
climate and create enulronmental hauolc/nuclear 
111nter. Euen If one nation has a nuclear bomb 
the rest of the nations 11111 11ant one bomb. 
Rmerlca tan't haue prluelldge to mate bombs 
llhlle uther's can't betause as I haue stated, 
Rmerlca1 If the truth be faced, has more blood on 
our hands than Hitler and 11ould we trust Hitler 
with nuclear 11eapons? Why do we trust 
ourselues so much? For our o11n sake 111 should 
seek refuge In a world community, as an equal, 
repentant nation, united In It's detemlmatlon to 

33-57-1 
cont. 
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end nuclear war and ulolence as a way to solue 
the world problems. IDe sllouldn't trust 
aunelues as lmerlcans because we are the 
decendents of the slaue ltalders, the Indian 
murderon and we also pat many disreputable 
leaden lata power and often lend support to 
tyrants. IDe are alsa hgpocrltlcal about 
outlawing ather nations fram haulng nuclear 
llambs while we can mate them ta our hearts 
cantent ••• na matter what the lmerlcan or world 
outcrg Is against lt. If UJI are dedicated to 
democracy then lUll sllauld be the flnt to 
champion demacracg In the IUirld arena In the 
United Nations problem solulng efforts. 

lisa tllntan bas alloiBed the selling af more 
arms to the entire warld papulation than euen 
Bush or any ather president. I am outraged by 
this. Selling armarment lndlscrimlnatly ta the 
world's people shoiUs that lUI may not be a 
pristine moral entity but a nation IUhD worships 
money, capitalism. R nation that aiiDIUS anything 
If It makes money na matter holD many peaple It 
harts/tills, maims, torturesi as long as It makes 
maney, whale eco system, species, nations, 
papulatlons, the whole planet can be destroyed. 
IDE, lHE USR, NEED CONTROLS ON OUR BEHIUIOUR. 
lHE INllRNRTIDNIL COMMUNITY WILL HIDE TO 
DISCIPLINE THE USR RND IDE WILL NEED TO BE 
PUNISHED RND PUT TO RIGHT BY lHE INTERNRTIONRL 
COMMUNITY RND MRIE TO COMPLY WITH 
INTERNRTIONRL LRID TIIRT IJILL PROTECT THE PLRNET 
FROM IEIN& DESTROYED. TilE PLRNET MUST BE 
PROTECTED FROM OIDRID NRTIINS IDHO WILL NOT 
COMPLY WITH INTERNRTIDNRL LRIDS FOR HUMRN 
RI&HTS RND PLRNETRRY PROTECTION. THE WORLD 
BELONGS TO Rll LIFE IN ERRTH, IDE SHRRE IT, 
NUCLEAR WERPONS UIOLRTE, BY THEIR UERY NRTURE, 

33-57-1 
cont. 
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EUERY HUMIN'S RI&HT TO LIUE IND THE 
RRDI8RCTIUE WRSTE IS KILLIN& US INTERNALLY. 

1 hear that there are 26 lawsuits on LRNL far 
proliferating arms llllgallg when we just signed 
the national Non Proftlferatalan Treaty. Rlso I 
feel LRNL Is not fooling angone about the nature 
of their mission and the IDbole world, and euery 
peace organization In ealstance, has tltelr eyes 
an LRNL scrutinizing their euery moue. The 
wltale world sees that the LRNL Is proliferating 
nuclear weapons as me hypocritically tell ather 
nations not Ia proliferate atomic power. I 
doubt that LRNL will euer again be able to shroud 
their Intentions af proliferating nuclear weapons 
from the world's people. Rlsa I feel that any 
Illegal or Immoral acts cammltted by the nuclear 
lncustry will be brought lnta the llgllt and 
brought ta Justice. 

I far one am embarassed by our hypacracy In 
nat allowing India or Palcestan ar Iraq to malce 
nuclear bombs while the slcy Is the limit far the 
LRNLIU.S. 

The Non Proliferation Treaty promised 
(In 1971) to enter serious negotiations towards 
tptal nuclear disarmament. In eachange for 
which nan weapons states fareuer fanwore the 
acquisition of nuclear IDeapons. Euerythlng LRNL 
proposes Is In direct ulolatlan to this Non 
Proliferation treaty. LRNL's nan stop 
proliferation of nuclear weapons of mass 
destruction, already outlawed by the magarlty of 
ailed nations In the clulllzed world Is Intolerable 
and anti-life. World destruction cannot under 
any circumstances be allowed to continue 
because It Jeapordlzes the entire world 
population and euery llulng being on It and all 
natural processes and eca systems that all life 
an earth depend on. These lntematlonal laws 

33-57-1 
cont. 
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that will enunerge to protect the world from 
destruction due to nuclear weapons, ozone 
destruction, pollution, deforestation of our 
oaygan/nln forests, etc. or endangering the air 
and water and endangered millions of animals, 
etc along with strictly enforced human rights 
laws, upheld and defended by the world's 
people's are the llfeblaad of the planet and 
should be honored as as sacred as life Itself and 
defended IUith euery last drop of our lifeblood. 
Without lntematlanal laws of this kind our 
species Is daamed, national tyrants will neuer 
deuelap Into a federation of nations and chaos 
will deuaur our plantet and all life like a horrible 
disease and all life an earth will suffer and the 
earth as we knaw It will be utterly destroyed. 

LRNL shauld be the flnt to uphold and lead In 
International erder/lnternatlanal human rights, 
International law and world clulllzatlon, nuclear 
scientists cannot function In a uacume and 
generate tumors (nuclear arms) madly that will 
be a cancer sucking up the economic resources of 
the werld and killing with It's taKins/nuclear 
madness,the whole world. What real use do 
nuclear weapons haue for the world yet they 
took up 12 trillion dellan ••• and there Is nan left 
for disabled children or homeless mentally Ill. 
LRNL scientists cannot operate seperatly from 
International laws and Clinton cannot operate 
weapons proliferation If this Is nat In campllence 
of lntematlon treaties USR has just signed ar 
without the will of the US people.... who worked 
adamantly for, agreed to and belleued In that 
treaty, LRNL should not be the leader of nations 
In Illegally building nuclear arms but should be 
the eHample for all nations that we, the u.s. 
mean business about nuclear nonproliferation 

33-57-1 
cont. 
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and entend to start by walking our wallc and 
fallowing •ur 1wn prafeased mandates .. 
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Mr. CoNy Cnlz 
U.S.~entofl!oeriO' 
Albuque.que Opmbon. Office 
P.O. Bo.<$400 
Albuquerque, N.M. 8718$ 
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RESPONSE TO COMMENTS BY PAM LYTLE 

Comment 34-1-7 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-24-7, above. 

Comment 34-2-1 

Location of SWEIS Revision(s): None 

Response: 

While some of LANL's budget does go to research on nuclear waste cleanup 
and basic research in health, part of the laboratory mission is to support 
national security and the reliability of the nuclear weapons stockpile. For 
additional information, see Major Issue 2.1, Anti-Weapons 
Sentiment/Mission, in chapter 2 of this volume. 

Comment 34-3-12 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 

Comment 34-4-10 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-6-10, above. 

Comment 34-5-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-7-11, above. For additional information, see 
Major Issue 2.4, Water Quality, in chapter 2 of this volume. 
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Comment 34-6-20 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-8-20, above. 

Comment 34-7-15 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-43-15, above. 

Comment 34-8-22 

Location of SWEIS Revision(s): Summary; volume I, chapter 3, 
section 3.6.2.11; chapter 5, sections 5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, 
and 5.5.11.1; volume III, appendix G, sections G.4.2.2 and G 5.4.4. 

Response: 

See the response to comment 1-9-22, above. 
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July IS, 1998 

: 7-15-96 : e:J5f'!4 : 

Comments regarding DOF. Draft SWBIS fw LANL 

k••~e·stl~ 

My name it Virainia J. Mlllor. lwarelident ofSIIJIII Fe, NM. 

505 845 6392 ; # 21 ~ 

Tbe Cold War i$OVI!'. And yet,~ to ~e Action, onJIIIUIII}' 2S, l99S. w!Mna 
Norwesiln wellitr wu launehcd from the Arctic to study the Northern Lights, our world 
- tluser to u accldenw DUCiear a~rike than IIIII)' lime duliJia the bii!CifY of the Cold 
War. Tbc AQoQiatcd Press ~cd that, •AJ!bough Russia had been informed of the 
plans, the launc:h pm'Oked peat eonliolion-so mudJ thllllutlian Prtsida Boris Y dtsin 
11id ht collllllt«< coda to be uacd when orderillg a strike.' A tetir'od C.I.A. olticial, Peter 
PlY, told the Norwegiaa I\CWiplpel JJetsens Tides\ that this ' ... alarm w.a the 1110st aerious 
in the hiSIOry nt'nuclar wtaJlOIIS. The Rusli111 militll}' made all preparllioas for starting 
ai1U(lear war~ llllkingthe deQision to laua.tJI.• TID!e Mquine quoted Sergei 
Yushlmkov, a mcmbcs ofthe Russilllhrliament'Jd~COIIIIIIitttle, 'FCJrawbile, the 
world was on the brink of lllclw war. • 

OOE'J Dfaft LANL SWEIS Prefened Alternative ofEJCplllded Operllions will cominue 
to keep the world on the brinlc ofnuclar dellfuclion. Two ofOOE's principal mitliom-- I 35-1-1 
Mlional security IIICI erMromnelllll qoafity-will be teriously compromised if the 
Bxpallded Operations Alternative is ~lemented at LANL and the people of New 
Mbieo, our Dltion, llftCI the world "ill eontiwe to five in a state of perpetual danger. 
Expii!Cied Operatiom II LA~l.. with an emphasis on the mainletliOI:C IIIII developmellt of 
nuclear we1p0111 undermines the N'on-Prolifcrllion Treaty and the Comprehensive Tm 
Ban Trtlly eiiOOUrqil,g other llllions. flke lm!ia llld Pakislin, to conllnue developing and 
testingnuclev 11upona to catch liP witllthe United States. llldia refused to a.pport the 
Comprehensive Tat Ban Treaty Ulllns the United Stares and the other nuclear·wapon 
llales 00111111itted to lbotitioa by !Dmc fblecl dare. Once .,Cn the United Starn puscd up 
111 opportUnity for world leldenhip that would have promoted tnrenational.~ta~~tiy II is 
mogant ol the United States to t~~pecl other Dltions to stOp developing nuclear weapom 
\\1ten the U.S. ia unwillinl to dn so Many lllllons, to tbelr credit, have cboiiCD not to 
develop nuclear wapous--have, in f~~of, denounced nuclear weapons. Many world leaden 
are ldvaealing the abolition of nuclear weapoOJ worldwide, including Genml George Lee 
Butler ,a r- commander of the U S Strategic Air Connand. The Canbetra rt110rt of 
the Callb«ra Commiulon ou the Elimination of Nuclear Wapons Mllbllsltecl by the 
AliiiiJiian gDVIII'IIIIIeiiiJieltl that the criy mdible defwc is the 'elimination of ~ear 
weapons [111<1] theaHWIIII."e dill they will never be produced qaiq.' Immediate and lo1111 
ICrlll step~ to II:COiliPiiah this lltOIWIIItliW task are specilled in the lliiJOrt 

The increued pit ~ction 11 LAM. will add to the conlanillltion in New Mtllico. It 
cumcmt me that pit productillll on a larger scale at Rocky Flatt produced such ClC!ensive I 35-2-1 
contamination that .Rocky Fills had to be shllt down. Wba1 will tntly happen at I..ANL? 
WIPP, due to Opetl soon aear Cvltbad. NM prtwides 111 iUusion of rtsolviag the nuclear 
wute problem 111<1 allowttilnher production ofwaslet WJPP is nor a solution. It is 

RESPONSE TO COMMENTS BY VIRGINIA MILLER 

Comment 35-1-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comments 10-1-1 and 10-2-1, above. For additional 
information, see Major Issue 2.1, Anti-Weapons Sentiment/Mission, in 
chapter 2 of this volume. 

Comment 35-2-1 

Location of SWEIS Revision(s): None 

Response: 

DOE disagrees that increased plutonium pit production at LANL will add to 
contamination. There are differences between the previous operation at the 
Rocky Flats Plant and the proposed expansion at TA-55 as discussed in Major 
Issue 2.5 (in chapter 2 of this volume), Pit Production, Comparison Between 
LANL and the Rocky Flats Plant. Waste management strategies were 
analyzed in the WM PEIS. ER activities are conducted as outlined in the 
Accelerating Clean-up: Paths to Closure (DOE 1998a) Report and the ER 
Project. Any generation of new wastes will be consistent with these two 
programs and in compliance with regulatory requirements. DOE is 
committed to the implementation and incorporation, to the extent possible, of 
pollution prevention activities and waste minimization in all of its activities. 
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irresp<~nsible to continue producing radioactive wute when there ia110 11fc and effective 
treatment and ltorage fur ~isting "-'15tc. 

Comment 35-3-15 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-10-15, above. For additional information, 
see Major Issue 2.10, Environmental Justice, in chapter 2 of this volume. 

ln addition,! am deeply conctmed about the stated SWEIS minimal environmental impact Comment 35-4-1 
with increased nuolear weapons programs at LA. 'a a11d a national nuclear wa~e dump 11 35-3-15 
WIPP, both in New Mexico where there is a minority mulation of49.6%. Also, S4% of Location of SWEIS Revision(s): None 
the population within a 50-mile radius ofLANL is mioority, mostly Native American and 
Hispanic, many of whom are poor. 1 Response: 

I strongly urge DOE to recommend to Congress and the President a greener role for 
LANL. Stop llllintailling the 11110lear arsenal-inllrutnenll of death and devastation-and 
stop produting more nuclear weapons and waste and finally take full responsibility tex the 
existing radioactive:, tolic chemical, and mixed wastes. Use the IIIII'VelousiCieotific minds 
at U.),jl to research safer and more dl'ectm handlin& treatment, and storage of exislin8 
wastes. minimize health and safety ritks to workers and citiz.cns, and keep wutes on tile 
and above ground where !hey Clll benefit nom future, more ad~nced technology and 
monitoring J)focedures. Request AUtficient ftmds for. clean-up of contamination and 
environmental restoration and continue dismantling warheads in an ongoins disannament 
proem. Make this your preferred altmve. Our survival depend$ on it. Thank you for 
your attention. Choose to make a dift'erectee. 

Virginia J. Miller Commt11ts regardi~~g the DOE Draft SWEIS for LANUPage 2 
Santa Fe, NM 
(505}986.3676 

11111 sending oo~e• oflhae WlllmeDII to President Clinton, Senator Bingaman, Senator 
Domenici, and Rep. Redmol!d. 

I attempted to record the$e cormnenls on the DOE Onl Comments Line luly 15 shor~y 
after l30 P.M., but it did not work very well. I did not have time to type and fax these 
comments before five today. I hope that you will accept them after five T~ank you. VJM 

35-4-1 

Part of DOE's mission is national defense and the safety and reliability of the 
nuclear weapons stockpile. See the response to Major Issue 2.1 Anti
Weapons Sentiment/Mission (chapter 2 of this volume), for a discussion of 
the need for LANL's continuing role in national defense. Environmental 
restoration and weapons dismantlement are also priorities for DOE, and 
DOE's budget submittals do include requests to fund all of these activities, 
plus other R&D programs. However, funds are limited and DOE must allocate 
its budget among all of its missions. 
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36-1-5 

36-2-7 

36-3-28 

Comment 36-1-5 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-21-5, above . 

Comment 36-2-7 

Location of SWEIS Revision(s): None 

Response: 

The need to expand TA-54/Area G is discussed in Major Issue 2.7 (in 
chapter 2 of this volume), Expansion of TA-54/Area G Disposal Facility. 
All wastes disposed at Area G are being properly managed in accordance 
with the applicable requirements. A Performance Assessment for 
TA-54/Area G confirms the stability of the disposal facility. 

Comment 36-3-28 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-3-28, above. For additional information, 
see Major Issue 2.2, NEPA Process, in chapter 2 of this volume. 
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36-4-12 

36-5-8 

36-6-23 

Comment 36-4-12 

Location of SWEIS Revision(s): None 

Response: 

See the discussion in Major Issue 2.8, Environmental Restoration, in 
chapter 2 of this volume. 

Comment 36-5-8 

Location of SWEIS Revision(s): None 

Response: 

Any migration of contaminants off-site would primarily be through water 
discharges (i.e., NPDES or stormwater). DOE is preparing a Watershed 
Management Plan, which will include monitoring to determine whether 
off-site migration of contaminants is occurring. For additional information, 
see also Major Issue 2.4, Water Quality, in chapter 2 of this volume. 

Comment 36-6-23 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 32-4-23, above. 
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Mr. Corey Cruz 
U.S. Depanmeot of £nergy 
Albuque~ Operations Office 
P.O. Ball $400 
Albuquerque, N.M. 87185 

Dear Mr. Cruz; 
luly 12, 1998 

What sua on at Los Alamos Nllioaal Laboratory is very important to us. Not only 
11te we close Deiabbors wbo 11te atTected by air lllld - pollution, our lc.ids and the 
wbole world will be aft'ectod by the policies perpewsted here. 

We are very di$turbed by the proliferation ofnuclar weapons. lDsWad ofbeiDg an 
advocate for suppression ofprolifenlbon, the current LANL SWEIS will work to 
porpetua1e nuclear weapons iJidefiDilely into an increuingly -fe future. Itt the name of 
national securi~y, our national (end aJobal) securil)' is being threatened. Due to the 
unthinkable 'll8lln of lhe subject. most people do not Wlll1l to think about 11; hc:nal, you 
get comparatively few commcmts from people. For CWJY comment, there are thousands 
more who I>J'IIOM it but do not speak out. And yet, due to 1be serious health ramifications 
caused by nuclear 111111erials, it is e subjec:t that needs public debate. 

Tbe core million ofLANL needs to be questioned. Jn this post Cold War era, with 
slobal natural disuten talc.ing center stage inlhe headJiDes. ian't it time to shift our 
priorities? We need our nationallabondories to take e leadiuc role in helping to fix some 
of our growins cmviromnenllll problems, not to creallo more. We have perhaps shifted the 
baluce ofnature to a point wt1erc lncrellsing global -rming 'lllill ca~~~e natural m-s, 
eli--, etc. that lite a threat to continued life as we know it. We have tho ability to shift 
our political will to work with. nature iu.'ltead of apinst it to make a better world fur us 
all. Shouldn't this be tomethiDg that l)eiS our budselinll priority. We ere not advocating 
shllttina down the labs or cuttina back on jobs. Instead, we support autborizina our 
nalionallabe to meet tho challenps oftbe 21st century by research end development of 
sate, alternative -•sies and technolosies to neutralize pollution,-· etc and get us 
back into step wid> SUS~alnahility. 

We an: opposed to 1be Stodtpile Stewardship lllld Management PJ'OIIlUil. Not only is 
it too expeusive (with an a=-1 budget of 4.5 billion), it sua apinst what has been 
continually asserted by the DOE in the SSM prosrunmatic environmental impact 
-ment ·that as e matter of national policy no new II\ICiear weapons will be produced. 
Tho current stockpile Is jlllfsed to be safe and reliable. DOE documents state that no 
problems arc npocted for decades that eelliJOt be detecled and fixed by existing 
evaluation propams and remanu&cturing wbllt is needed. 

.Hesically the LANL SWEIS implies an indefinite exten:oion of U.S. nuclear weapons 
programs. Thill undermines 1M NOilProliferllion Treal)' and all that it 5tands for. We 
need to be a world lesder toward peace IIDCl global cooperation, and instead we are an 

37-1-1 

RESPONSE TO COMMENTS BY JEAN NICHOLS 

Comment 37-1-1 

Location of SWEIS Revision(s): None 

Response: 

Under the Greener Alternative, LANL would use its capabilities to maximize 
support to DOE nonproliferation, basic science, and materials 
recovery/stabilization mission elements, while minimizing support to DOE 
defense and nuclear weapons mission elements. However, as explained in the 
response to Major Issue 2.1 (in chapter 2 of this volume), Anti-Weapons 
Sentiment/Mission, LANL is required to maintain its capabilities to support 
the DOE SSM Program. 

~ 
§ 
~ ... 
0 
1:::> 

~ 
~ 
~ 
R<> 

~ 
~ 

1:::> 
r;; 
~ 



w 
.!.. 
Rj JEAN NICHOLS 

DOCUMENT37 
PAGE20F2 

example of rampant proliferation and military might. This does nothing to deter 
emerging nutlCIIJ c:ountries from flexing their nuc:ICIIJ musc:les.. How c:an we provide an 
example for ocher countries or for our own yoUDg people and give them any hope of a 
future. It is no wonder that respec:t bas been lost and that tbere are so many problems of 
gangs, violence, teen suic:ide, etc. How c:an we even urge our kids to stay in school and 
learn, when our leaden make Sutb obviously unwise decisions with far reac:bina aft'ec:ts. 
This i& 110 example or illtcllipDCC. The problems and pollution caused by plutonium 137-2-3 
produc:tionat.Roc:ky Flats should not be repeated, and yet LANL is advocating upping 
their production levels from 14 annually for R.tD to 50-80 for stockpile production and 
eventual deployment This is nn top of other plutonium operations such as tbe processing 
of dangerous LANL and Rocky Flats plutonium residues. Los Alamos bas already 1 
suffered severe contamination and migration of heavy metals into tbe watersheds. Recent 37-3-11 
tonential rains bave not been adequately studied to prove beyond a reasonable doubt that 
waste c:an be c:ontained. 111ere are no site-wide plans for the monitoring and protec:tion of 
surfac:e and ground water. Neither does the SWEIS address the envifOIIDleldal and health 137-4-22 
aspec:IS of a major forest fire witlrin lab boundaries. Alld yet there have been two close 
fires in two yCIIJS. 

1bc LANL SWBIS does not include site-wide plans for cleanup. This would seem to be 137-5-12 
a con: issue that needs lddressiftll. Instead, wbat is included is the eltpiDSion nftbe Area 
G "low-level" waste (LLW) dump. The SWEIS projects burial of 120,000 cubic meters of 
LL W over the JlelR 10 years. The .DOE is also considering whether LANL should become I 
the <XIIISOiidated disposal ceater for LL W from other DOE siles. This should be included 37-6-7 
in the SWEIS. The SWEIS also calls for tnpling higb. eocplosive testing. and teD:-fold I 
increased stonge of tritium. The cumulative aft'ec:ts of all these programs needs to 
addressed as well as the cunulatlve costs, not only of the programs themselves, but of any 37-7-9 
clean up and medical ramifications downline. Eovironmental justice impacts also need to 
be addressed Sucking NM with expanded nuclear weapons activities, when we already 137-8-15 
have a lion's share of waste as well as the largest minority population, reenforces fCIIJS of 
•a nations! sac:rifice area• and enviromnental racism. 

With aiJ these omissions put in place, the SWEJS would give a more complete picture, 
but one that pom1s to a program that is just not worth the immense costs at1ac:hed to it I 
would susgest that we c:ome beck to the drawing board and rewrite the SWEIS to inc:lude 
some of the 811gFStions made over 20+ years of public comment periods such a.~ this. 

's· 

~ Box237 
Penasco, NM 87SS3 

Comment 37-2-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 14-1-3, above. 

Comment 37-3-11 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-7-11, above. For additional information, see 
Major Issue 2.4, Water Quality. 

Comment 37-4-22 

Location of SWEIS Revision(s): Summary; volume I, chapter 3, 
section 3.6.2.11; chapter 5, sections 5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, 
and 5.5.11.1; and volume III, appendix G, sections G.4.2.2 and G.5.4.4. 

Response: 

See the response to comment 1-9-22, above. 

Comment 37-5-12 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.8, Environmental Restoration, in chapter 2 of this volume. 

Comment 37-6-7 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-24-7, above. 
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Comment 37-7-9 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 4-8-9, above. Costs to implement alternatives 
are not typically included in EISs, but are available to the decisionmaker via 
other means. See Major Issue 2.2, NEPA Process, in chapter 2 of this volume. 

Comment 37-8-15 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-43-15, above. 
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1998 LANL SWEIS COMMENTS 

Deborah Reade •117 Duran Street 
Santa Fe, New Mexico 87501 

Loa Alamos National Laboratoly has forgotten what ils mission is suppoaed to be. Its 

actMtlea are suppoaed to support the protection and delenae oltha American People. 

lnatncl, LANL, by ita current activities and evan more by the proposed expansion of weapons 

design, testing and production delcrlbed in the current draft SWEIS, Ia Increasing tha 

dangera and risk8to our population on every leva!. You are increasing the risk ol nuclear war 

or terrorist attack when you reluMto wort< acttvaly to decrease our nuclear arsenal. Instead 

you create these program..tlke pit production and lellllng-whlch will create new weapons ol 

mass destruction weH Into the next millennium. How can we pereuade countries like India 

and Pakielan to atop teeting and abide by theterme ol the Non-proliferation Treaty when we 

are eo blatantly violating It? This lact may be hidden from the American Public, but H is elearty 

understood by the nations of tha wolld. 

And who 18 our MemY now? I say that the American Public Is now the enemy as far as Los 

Alamos and the Department of Energy are conoemed. We who live near your produotlon and 

!eating facHH!es are the ones who are being allacked by your chemical and atomic: weapons. 

We are the ones who are being contaminated by your profecta and your tranaportatlon: from 

whom you by to hide your ac:Hvltiet. You -m to leal that we have no right to demand clean 

water, cllJan air-to demand not to be contaminated. You by to claim that your beryllium 

emissions shouldn~ be regulated under the Clean AJr Ad.. Ycu claim there 18 no need for the 

ElS process to eppty to the SpeCial Nuclear Materiale Storage Facllty even though you made 

such massive errors the first nme you buiR It lhatthls laciiRy has never been able to be used. 

Obviously, a almple envlronmental-ment was not enough before and It isn't enough 

now. You NEED the public looking over your ahoulder. 

38-1-1 

138-2-19 

I 
38-3-3 

RESPONSE TO COMMENTS BY DEBORAH READE 

Comment 38-1-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. 

Comment 38-2-19 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-37-19, above. 

Comment 38-3-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-17-3, above. 
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You have already created enormous amoonts of contamln!ltion and waste that you don't 

know what to do with. Yet, Instead of addressing this serious problem, you jUst want to make 

more. I understand that weapons design and testing is sexier than clean-up and containment, 

but pleaSe, l.eam your ABC's before you try to write the great American novel. I say that you at 

Los Alamos do not uncieratand .the concePt of containment. It seer:ns irrelevant to you that 

the waste. you have dumped and buried is starting to show up in the aquifers and.soil. Instead 138_4_3 
of reductng the amount of waste and contamination you make, you want to expand projects 

like the fOrmer LAMPF that create .rriost ~f your radioaCtive air emissions. You see nothing 

wrong, as we are entering the next millennium, with exploding uranium, hazardous high 

explosive materials. beryllium etc. in t~ open air through the DAHFH. project and other high 

explosive testing. You.nO! only Yiantto increase the amount of waste buried in Area G, but 

pos.sibly bring waste there from oiher DOE facilities. Area G is already the 3rd largestLLW 

disposal dump in the complex..,.ft seems you want to make It the largest. The public should 

i'eali.ze that we have our OWn WIPP site right here. 

I am tired of having my soli, water, ajr-rriy ve,Y body contaminated to provide welfare.workfor 

the weap6ns sCientists. ln!ltead of massively increasing tile weapons programs at the Lab, 

you should be puttlr'!g yovr time and money into clean~up and contalnmenHnd not iri just 

paperwork and managem$lrt as you spend .almost 80% of your Clean-up budget on now, but 

In actual research and action. You are no longer SCientists, but just bureaucrats. It's too bad 

Oppenheimer wasn~ .niore like you are now.lf he had been, we still wouldn't have th.e bomb. 

These projects are also inc'"slng the risk to surrounding communities and LANL workers. 

Already you have increased the risk to people from the transuranlc WIPP waste by 

cor\oentrating·or\ being the first to ship to WIPP Instead of building the sate storage facility for 

that wasie which we need. Now, It seems, you won~ be able to process your unstable 

138-5-7 

.• 38-6-3 

Comment 38-4-3 

Location of SWEIS Revision(s): None 

Response: 

DOE and LANL are committed to the implementation of pollution prevention 
activities and waste minimization practices in all processes to the extent 
practicable. 

Comment 38-5-7 

Location of SWEIS Revision(s): None 

Response: 

Under its preferred alternative in the WM PElS, DOE is considering LANL 
as a regional site for LLW disposal. This decision will be based on how best 
to manage LLW for the DOE complex, based on technical and other 
considerations. DOE has solicited public comment on this proposal as it 
prepares the ROD for LLW disposal, not yet issued. For additional 
information, see Major Issue 2.7 (in chapter 2 of this volume), Expansion of 
TA-54/Area G Disposal Facility. 

Comment 38-6-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 38-4-3, above. For additional information, see 
Major Issue 2.1, Anti-Weapons Sentiment/Mission, in chapter 2 of this 
volume. 
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plutonium residues Into ester lonns on lima because you're using the facilities and personnel 

tor pit production Instead. Again, before you go ahead whh new projects or expanded 

production, you need to lind a way to deal with the conlamlnation and waste that you already 

have. Then talk to me about something new. 

You have not dealt adequately with lha massively expanded transportation that will go along 

with the projects you want to expand In Los Alamos. Thera are already 3 trucks a day of 

radioactive mata~als going to and from Loa Alamos. We could be talking about 5000 more 

llhlpmenlt here-In adcJitlon to shipments to WIPP-a facllhy which you have bulh to receive 

the transuranlc waste lrcm the vary projac:ls you ara proposing hare. This new transportation 

would maka the WIPP llansportation look Hke a drop In the buCket. Irradiation of local 

commuters and accidents will tum the local population Into test eubjects In a massive 

expa~mant on radiation and human heahh. 

Finally, 18 K a coincidence that you have located the WIPP site and lhasa major expansions of 

soma of the most dangerous and conlamlnating work Into New Mexico-a s1ate with a high 

mlnolity and low-Income population? LANL Is the DOE site whh the largest number ol 

mlno~ people .urrouncing II of any DOE eite. You claim !hera will be no high and adverse 

impacts from these projects to the eurroundlng mlno~ty, and low-Income population, yet 

years of contamination and potential accidents cannot help but affect this population. Already 

we have sean how mlno~ people at the Lab are the first fired, now K is clear that workers et 

the lab and the local communhy will also be the first contaminated. Your Environmental 

Juslloa analysis In this draft SWEIS ie completely inadequate. 

Wake up Loa Alamos. Congress and the American People ara not happy with what you and 

the DOE are doing and the way you are doing h. You may be able to fool the government into 

giving you more and more money tor now, but if you continue your arrogant approach it is 

138-7-1 

38-8-20 

38-9-15 

Comment 38-7-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 25-15-1, above. 

Comment 38-8-20 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-8-20, above. 

Comment 38-9-15 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-43-15, above. For further information, see 
Major Issue 2.1 0, Environmental Justice, in chapter 2 of this volume. 
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only a matter of time before the movement In government to break up the agency and part It 

out Ia achieved. 

4 

No comments identified. 
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DANIEL SANTOS, D.O.M. 
Doctor of Oriental Medicine 

Traditional Acupuncture, Moxlbusllon, Chinese Herballsm 
Ucensed Acupuncturist, New Mexico and California 

RT. 10 BOX 88P, Santa Fe, New Mexico 87501 
Ph\Fax: 505-473-4850 

Dears Sirs 

I have been a Oriental Medical Doctor for twenty flve years, I am a 
former Chairman of the New Me'Cico State Acupuncture Board, and I 
have lived In Santa Fe for 19 years. 

I am very much against having a nuclear waste dump At Los Alamos 
National Laboratories and buUdlng plutonium triggers there. I am I 39-1-1 
also against trucking waste to IANL and using It as a storage facility 
for plutonium triggers. 

These opinions are based on my concern for the health and safety of 
the people who live In this area. Our population is growing here and 
to place more and more nuclear material close to us seems fool 
hardy, especially In light of the rapidly changing Information about 
these substances. One day they, or a procedure of how to handle 
these materials, Is viewed as safe and a few years later as deadly. 
I feel It Is fool hardy to gamble with the health and safety of our 
population here. 

If I t<m be of further assistance please let me know. 

~Jk t)f'f p. 

Daniel Santos OMD 

RESPONSE TO COMMENTS BY DANIEL SANTOS 

Comment 39-1-1 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. Part ofDOE's mission is national defense and the safety and 
reliability of the nuclear weapons stockpile. See also Major Issue 2.1, Anti
Weapons Sentiment/Mission. For additional information on the expansion of 
Area G, see Major Issue 2. 7, Expansion of TA-54/Area G Disposal Facility. 
The need to reestablish the pit manufacturing capability was discussed in the 
ROD for the SSM PElS. An overview of the differences between past 
plutonium operations at the Rocky Flats Plant and current activities at TA-55 
is discussed in Major Issue 2.5, Pit Production, Comparison Between LANL 
and the Rocky Flats Plant. 
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OEPAIIMH'l' OF OORG'f{OOE) LAST PUBLIC HEARING FOR THE sm:-'liOE 
E!I'IIROt!MOO'AL IMPACT S'l'ATEIIEII'l'(SmS) THAT WILL DETERMIIf~ THE FUTURE WEAPOKS 
HISSIO.'f Ar LOS ALA."'CS NATIOifAL LAB(LAKL) SWEENEY CENTER-SANTA FE, HEW /.IEXIC() 
iYEDHESDAf JtlliE 10 .199& . 

statelllellt by D,llA!~!ONJ) SCHMlD'l' l'HONE;'-i~i-474~69?? 
R OUTE 6.~x 150·8 
SANTA FE11fEVI MEXICO H7501..0449 

"5E&i( AFTllJ ::net A!ID PjjRSUt I'll), Des pita ACCELEkATED UNFOLDING OF .liOliE 
OF tiATUilES SA'Ci<i.'TS A.iD ld:4AilKABLE TECK.~OLOGICAL ili.VELOPMERTS SUCH AS THE 
ATOM A.~D 'l'IIE MAIIIPULATIOif Of THE F'JilCES OF i'IA'l'URE MUST 110'1' IIKCESSIIY liE 
LOOKED UPOII AS OOOD .... ·!'lD: CONCEPT "I CAN TIIEREFOilE I *ILL ~DOES HOT MAKE 
I'l' OOOD AuTOMA'l'iCALLI .. . 

THOSE Wl!O iiORK Olf THE lfUCLEAR ~MB,MlSSLE OR OTIIEil Dl:STNUCTIVE 
DEVICES Oll ;IAl>!OAC'l'IVE MA'l'k;iUALS ARE DE'vELOPING 11DEATII" ''DES'.l'.RUCTIOI'' 
AND MISER{ roR 'r!IDISELVES AlfD lU!fl{liiD, 'l'HIS IS IMMORAL AHD EVIL. 

CONSIDER 'r!IIS: NOT ALL 'l'lfA'l' IS FEASIBLE IS EXPEDIEN'l ..... T!IE 
DEVELOPIIEIIT OR USE OF !IUCIJ:AR ft:APU!fS IS M F:XAi1PLE. I'IBEit AND IF WE CAl .. 

fiJ.liSPULArE NATURE . IS ONLY JliXIl). .m EXPEDUIU WHE!f. IT IS NO'r Dt:S'l.'ilUCTIVE 
'1'0 I!A.'fKIRD OR IIATURE 

I GIVE A STEllll WP.ruf!NG PROJ{ NATURE A!ID FOR 'l'IIE SAKE OF COHPASSIOll 
A!ID GOOllNESW'roP ALL DE'/ELOPME!l'l' OF li1ICLEAR ACTIVITI~~ •• ~ PLEAD \JI'r!l 
YOU 'r!IAT INTELLIC1'1tAL P"IIIDE OF l.'ECIINOLOGI BLlNDS lOUR HEART AIID FEELI!tG 
A liD- LOVE FOR LIFE. , •• PLEASE SWITCH TO ECOLOGICAL ALTERIIATIVi! 

TECiiKOLOGIES 'l'HlT ARE RENEWABLE A.W FEASIBLEI YOUR AT THE CROSSROADS OF 
CIVILIZA'l'IO!I R>W·.IIUCLEAR MADHESS HUST BE STOPPED OR DES'l'RUCTIO!f WILL COME. 
~ ·-Rfl IS TilE ACCI:l'ABLE 'l'IME TO LEAD 'rilE WORLD BY EXAMPLE IN PEACE TIME 

ECOLOGICAL .lLE'n:RifA'l'IVE liElfEifAIILE 'i'ECHifOLOGIF.S 'rHAT ARE HERE AliD RWI 140-1-1 
TO BE DE'IELOPED ARD USED FOR THB BENEFIT OF ALL MAIIKIRD, 

Tl!I S IS WBA.'l' I E!I'II SIOif AS 'l'liE POTENTIAL FUTURE FOR LOS ALAMOS 
;1 ATIORAL LABS(LAJIL) 

ABANDOII THE i!OAD OF MilCLEAll DU'.IIllADIATlOH .. STOP IT KOiY ...... 

I CALL O!f mE LEADERS TO HAVE '1'!iE IIEAR'f AIID GUTS 'ro FOLLOW 1'lli PATH 
OF PEACE ARD mE IOIKERS TO IIE~'USE TO 1\QRK O!f liUCLEAR ~'iOI>IFACATION 
0 R llMLOPMOO,,llOtfl SELL YOURSELF OUT FOR MONEY, 

YES PEACE CAN BE ACHIEVED 1 BLESSED ARE THE PEACii}W(ERS FOll 1'!1EY 

SHALL BE CALLEl> 'l'HE CHILDREN OF GOD, Ill THE EliD PEACE SHALL PREVAIL. 

YES PEACE SHALL PREVAIL IN THE mil ·~, " ,.,,. • 
AKD 11' SHALl. NOT BE BY NUCLEAR i'ORCE OR PO \VIR, 
" mosE m HAVE EARS ro HEAR LET '.l.'lml IWJII', 

.. :,· :E. .:.~r. 

'1' l!Alf!( !0!1, 

~~ 

RESPONSE TO COMMENTS BY RAY SCHMIDT 

Comment 40-1-1 

Location of SWEIS Revision(s): None 

Response 

Part of DOE's mission is national defense and the safety and reliability of the 
nuclear weapons stockpile. See also Major Issue 2.1 (in chapter 2 of this 
volume), Anti-Weapons Sentiment/Mission .. The Greener Alternative, if 
implemented, would reduce activities in the national defense area and increase 
the level of research and development in the non-weapons field. However, 
DOE implements its program activities based on presidential and 
congressional directives. 
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DEPT .OF &'fl:RGY( OOE) LAST PUBLIC HEARING roR THE SITE-WIDE 
E HVIRONMf.N'fAL IMPACT S~ATE.I4Elfl'(SWEIS) THAT IILL DtTI-:RMINE THE l'Ul'Ul!E 
WEAPONS MISS!Olf AT LOS ALA.~OS 1A"i'IONAL LAB(LOS ALAMOS,NEW ~tXICO) 
PUBLIC HEA!Uilll HELD AT SWEEIIEY CEHTER··SANTA ~'E,Nf;ll MEXICO 
3 ~miF:SDAT JUNE 1011998 

PRELUDE TO STATOO!fl' BY D. RAYMOND SCIIIU DT 
~OUTE 6,00X l~·B 
SAliTA FE, NEW MEXICO· 

ol~l-84i 
r~'ne; ~.'7·1;71;-697? 

ALL OF NATUF.B CRIES OU7 'ro STOP THIS MAD HUSH 1U il~'llWC'!lON 

COHTAMINATION,AOONI,PAIN A,~D MIStRY· F'JR THE SAKE OF HUMANITY 
S'l'OP ALL ifUCLEAR·PETRO Ci!DIICAL-GEHETIC .;lli!tLOGl~ :Ai!SU~1, OX NATURE, 

CON1'INIJED GLOJW. NUCLEAR DEVELOPMENTS AS RECENT. EVENTS SHOW 

LEAD ALI. MAllKIHD EVER NEARER !JiSTRUCTIOif OF ALL . NATURE 

INCLUDING MANKI!ID,OUR GOOD MOTHER THE EARTH IS CREAKING AT THE 
SEA.IfS liTH ABUSE. THE ENVIRONHEHT IS EVEN l«JW YIARliiNG US.-\'iAKE UP 

P~l Al'l'ENTIOI GIVE A WARNING 1Q1 ''S'roP ALL NUCLEAR AC~IVITIES" 

ALL SOLUTIONS ARE AT HAND A.VD AVAILABLE:;W!ELY·--

. ALTER!lATIVE ECOLOGICAL n;CRHOLOGIES 1'HAT ARE IIEII1WAaLE AJID 

lNVIROIIMENTALLY SAFE FOR ALL e,R~ Llil• 

I OFFER MY COHSIJLTIMG SERVICES TO HELP GUIDE YOU ON 

.£Nl!!RONKENTALLY SOUND PROGRAMS AtlD TECHNOLOGIES, 

§ 
No comments identified. 
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J>lJUUC. CO;\J!\JF.NT FOJtl\1 

DEI'ARTMENT OF ENERGY 
SlTF..-WIDE 
ENVIRONMENTAL IMPACf STATEMENT 

You are welcome to use !his form to provide wriuen c~mmenu on the Site-Wide F. IS. Pt .... place this 
form in the comment box at tho front room, or mail in your oommenl5 to the address on the back oflhis 
form. If you choose to mail in your comment~ fold this form into thirds, add postage, and be sure to 
ha\'e aU cumments postmorJ.:ed by July IS, 1998. 

~- ~ -. . I..,,. ~ I I ' II-' U.. l..l..-'1 · 5~ If!! nryoniz.otion. ·--·---... 

A!ldn:ss· ~=i '3 ~111,~ !k=tiontl)· <?t5-z &'.!.7 

~~~®c:¢ 

SHe-Wide EIS Whrmation Lin•: (800) 898-6623 

41-1-7 

RESPONSE TO COMMENTS BY VIRGINIA WILSON 

Comment 41-1-7 

Location of SWEIS Revision(s): None 

Response: 

Comment noted. See also Major Issue 2.5 (in chapter 2 of this volume), Pit 
Production, Comparison Between LANL and the Rocky Flats Plant. In 
addition, the level and extent of contamination at the LANL site, as a result of 
its past operations, will be addressed by the ER Project. The report 
Accelerated Cleanup: Paths to Closure (DOE 1998a) indicates that most 
contaminated LANL sites will be remediated by 2006 and completed by 2008. 
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1 
1 BEFORE THE UNITED STATES DEPARTMENT OF ENERGY 
2 
3 
4 In the Matter of: 
5 Public Hearings on the Draft 
Site-Wide Environmental Impact 
6 Statement for Los Alamos National 
Laboratory. 
7 
8 
9 
10 
11 TRANSCRIPT OF PROCEEDINGS 
12 Tuesday, June 9, 1998 
13 528 35th Street 
14 Los Alamos, New Mexico 
15Day Session 
16 
17 
18 APPEARING FOR THE DOE: 
19 DONNA BERGMAN, Facilitator 
20 EARL WHITEMAN 
21 COREY CRUZ 
22 
23 
24 
25 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

RESPONSE TO COMMENTS MADE AT THE Los ALAMOS PUBLIC HEARING, 

JUNE 9,1998 

No comments identified. 

~ 
V:l 

~ 
Vj 



w 
.!.. 
....;a 
w 

HEARING TRANSCRIPT, JUNE 9, 1998, Los ALAMOS 

DOCUMENT42 

PAGE 2 OF31 

2 
1 MS. BERGMAN: We are going to get started. 
2 I'd like to welcome everyone to the public meeting on 
3 the Draft Site-Wide Environment Impact Statement for 
4 the continued operation of the Los Alamos National 
5 Lab. I am Donna Bergman, the facilitator. I am the 
6 EIS project office manager in the DOE Albuquerque 
7 operations office. However, I do intend to facilitate 
8 this meeting with the utmost sincerity and in a fair, 
9 objective and impartial manner. Feel free to stop me 
10 at any point if you have a question or need a 
11 clarification. 
12 We are happy that you all came today. In 
13 case you didn't see it, there is a videotape 
14 introduction of this meeting playing in the lobby 
15 continuously, and we invite you to please look at it. 
16 It is a 13-minute video that gives an overview of this 
17 Environmental Impact Statement. Please also visit our 
18 display area which provides you with a look at some of 
19 the resources and activities at LANL. 
20 If you haven't received a copy of the EIS, 
21 there is a sign-up sheet in the display area, and we 
22 would be more than happy to send you a copy. There 
23 are summary editions available in the lobby that are 
24 available for you today if you don't have one. You 
25 can also pick up some resource fact sheets in the 
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1 display area, and please feel free to come and go as 
2 you like. We just ask that you do so quietly. 
3 As you know, we are here today to receive 
4 your comments on the Draft LANL Site-Wide EIS and to 
5 answer any specific questions that you have about the 
6 document. In addition to these meetings, there are 
7 many other ways that you can provide your comments on 
8 the LANL Site-Wide. These other options are detailed 
9 on the cover sheet inside the SWEIS summary document. 
10 There are also forms at the registration desk that you 
11 can fill out if you would like to record your comments 
12 thatway. 
13 If you decide to give an oral comment today, 
14 we do have a court reporter here, a verbatim 
15 notetaker, and she will be taking down your comments. 
16 If you would like to give an oral comment on a tape 
17 recorder rather than in this meeting, that is provided 
18 also in the display area so you may do that. Each 
19 speaker is going to have five minutes to speak today, 
20 and all comments, however you choose to give them, 
21 will be considered equally, whether they are written, 
22 faxed, phoned, whether you give them today, they will 
23 all be considered equally by DOE in the final EIS. 
24 The deadline for the submission of comments is July 
25 15th of 1998. 
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1 On the back of the agenda, you will see some 
2 ground rules for today's meeting. We do ask that you 
3 keep your comments focused on the Los Alamos Site-Wide 
4 Environmental Impact Statement. We ask that you are 
5 courteous and please do not interrupt other speakers. 
6 Please honor the five-minute time limits, and when you 
7 are providing a verbal question or comment, please 
8 indicate if you would like a DOE response or not. 
9 Now I will introduce the DOE 
10 representatives. Earl Whiteman on my far left is the 
11 assistant manager of the Office ofT echno1ogy and Site 
12 Programs with DOE in Albuquerque. Corey Cruz, to my 
13 immediate left, is the project manager for the LANL 
14 Site-Wide EIS. Also here today is Connie Soden, and 
15 she is the director of the Environmental Protection 
16 Division in Albuquerque. 
17 Unlike other DOE EISs, the LANL Site-Wide 
18 was prepared by a team of federal employees, and many 
19 of these employees were on Ms. Soden's staff. At this 
20 time, I would like to introduce Christine Chandler. 
21 She is here representing Los Alamos County, and the 
22 County was a cooperating agency in the development of 
23 this draft EIS. Christine? 
24 MS. CHANDLER: Good afternoon, and thank you 
25 very much for including me in the introduction. I 
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I also have some comments that I'd like to make before I 
2 sit down in the audience. On behalf of the Los Alamos 
3 County Council and Los Alamos County, I am very 
4 pleased to welcome DOE and the public to the first 
5 proceeding on this Draft Site-Wide Environmental 
6 Impact Statement. 
7 The County is a cooperating agency on this 
8 EIS. As the host community for the laboratory and the 
9 community most impacted directly by its activities, we 
I 0 are very interested in this report. I understand that 
11 Corey will be making a presentation for the entire 
12 county council in July. I am certain that all the 
13 councillors will appreciate the opportunity to 
14 understand better the implications of the EIS at that 
IS time for the community. The council does intend to 
16 provide written input on the draft. 
17 Speaking as an individual who has 
18 participated in a number of meetings related to this 
19 EIS and having participated in a number of other DOE 
20 EISs as a member of the public, I believe the process 
21 is very useful, although I must confess that it is 
22 frequently frustrating for the public and, I suspect, 
23 for most of you who have been working on it. 
24 The goal of the process is laudable, to 
25 better inform the public about environmental impacts 
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1 of the lab's operations and to obtain suggestions from 
2 the public and governmental entities to assist in 
3 mitigating those impacts. Unfortunately, groups and 
4 individuals sometimes abuse the process by attempting 
5 to use it to address national policy, in this case, 
6 national defense policy. 
7 I urge DOE to remember that Congress and the 
8 president have set nuclear weapons policy for the 
9 country, thus the issues for consideration through 
10 this EIS process are how to best implement that policy 
11 and mitigate environmental hazards associated with the 
12 lab's operations, and I would again urge you to 
13 remember that when you are attempting to implement 
14 these hearings, typically, they are overtaken by 
15 discussion about whether or not the world should have 
16 nuclear weapons. 
17 That is a fact, and it is a fact that we all 
18 have to live with, and I thank you very much. 
19 MS. BERGMAN: Thank you, Christine. We 
20 would appreciate it if you could give your written 
21 comments to us. Anyone else, if you have written 
22 comments, if you could give them to the court 
23 reporter, we'd appreciate it. 
24 Our first commenter has signed up for 2:25, 
25 so we have about ten minutes to have some discussion, 
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1 or questions and answers if anyone has any, and I will 
2 bring a mike over to you if anyone would like to --
3 would you like to speak now? 
4 MR. DEYO: I guess. I didn't want to. 
5 MS. BERGMAN: You can wait. 
6 MR. DEYO: I don't know that some of-- I 
7 know on some of the things that get printed inside the 
8 front page in the back is too much, and I would like 
9 each of these things to be printed, or this page left 
10 intentionally blank kind of saying -- because I know 
II some of the things that come out of DOE and the lab, 
12 and more the lab than DOE, I am sure probably DOE 
13 stuff, but in terms of some of the specific things, I 
14 think you should be redoing the reduced operations 
15 alternative. If I understand the numbers correctly, 
16 that is my advice. 
17 There are a couple of specific things in 
18 here I kind of would like you to take out, or at least 
19 not do anything. On page E-1 0, getting right to the 
20 details, like this, mostly military conflicts waged in 
21 remote areas of the developing world. I don't think 
22 Vietnam is a remote area of the world to people in 
23 Vietnam. 

42-1-4 

24 I have problems with some of the numbers you 
25 use in your socioeconomic sort of things. I don't 142-2-16 
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think Los Alamos is putting l 00 people in and produces 

2 171 other jobs. I think it is probably a little bit 
3 less simply because the people here at the lab would 
4 spend on their computer things, and those things tend 
5 to be very capital intensive, and by that very nature, 
6 they don't produce quite that many number of jobs. 
7 In tetms of presidential policy, I think the 
8 reduced operations alternative would probably be the 
9 best. For example, the alternative mentioned science 
10 as being something that is pursued. We have a 
11 president who doesn't even use the word "science" or 
12 "technology" in his state of the union address. You 
13 know, I have a lot of respect for science. One 
14 scientist studies concentration camps, then he makes 
15 his own, you know, he grabs people out of bed in the 
16 middle of the night. 
17 But that isn't happening here, but it 
18 happens at Stanford, you know, to beat people into the 
19 ground, and I know here, they are trying to become the 
20 very best in tetms of like computer stuff and all that 
21 sort of stuff. 
22 I was going to be a math teacher, and I was 
23 going to be somebody that was interested in computers 
24 even before, when I was in high school. I don't think 
25 I have lost too much respect for science. I don't 
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1 think they have very many answers. 
2 I have no other comments. 
3 MS. BERGMAN: Thank you. Do we have any 
4 other comments or questions? 
5 MS. CHANDLER: This one is for Earl. I --
6 there was a press release last week on this concept of 1 42-3-1 
7 a single contractor for the weapons complex, and the 
8 question I have is, how does that possibility impact 
9 on this process? And maybe you could talk a little 
1 0 bit about that. 
11 MR. WHITEMAN: Okay. Last Thursday, the 
12 Department of Energy put out a press release and also 
13 set up a web site with a lot of information going 
14 along with that for people who are interested. The 
15 gist of that press release was to notify people that 
16 the Department of Energy is seriously considering an 
17 option of combining several of our weapon production 
18 operations under a single management and operating 
19 contract. 
20 The potential sites that would be affected 
21 by that are our dedicated production facilities at 
22 Pantex near Amarillo, Texas, the Kansas City plant 
23 near Kansas City, obviously, the Y-12 plant near Oak 
24 Ridge, Tennessee, the tritium facilities that we have 
25 at Savannah River, those four dedicated production 
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I facilities, and we are potentially considering adding, 
2 as well, the production operations that have recently 
3 been added at both Sandia and Albuquerque and Los 
4 Alamos here. 
5 The first, the department hasn't made a 
6 final decision on that, but we wanted to get the 
7 concept out and ask for people's comment. We are 
8 particularly interested in the industry's comments 
9 from people who might be potential bidders for this 
10 work, but we are also interested in the local 
11 communities' comments as well. 
12 The department plans to be in a position so 
13 that it could make a decision by about Labor Day on 
14 whether to proceed with this. If the decision were to 
IS proceed, it could include any combination of those 
16 sites that I mentioned. Los Alamos was included 
17 because there is significant production work planned 
18 here. 
19 Relative to what we are talking about here 
20 today, we would not contemplate any change in mission 
21 or work assignment for any of these sites as a result 
22 of that, so it doesn't trigger -- it doesn't affect 
23 the analyses that we have talked about here today. 
24 MS. CHANDLER: Do you know how many jobs 
25 would be impacted at this site? 
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1 MR. WHITEMAN: At this site? 
2 MS. CHANDLER: I was interested from a 
3 socioeconomic perspective. 
4 MR. WHITEMAN: It would be very small, but, 
5 no, I don't know the answer to that. Part of the work 
6 that we are doing through the summer is to tty to 
7 better understand that. Obviously, if the department 
8 moves forward with this, one of the reasons for doing 
9 it would be in anticipation of some cost savings, and 
10 of course, most of our costs are payroll, and so 
11 across the country, there would be a potential 
12 employment effect. 
13 These are all sites, the four plants that I 
14 mentioned, we are physically planning to downsize 
15 those. We announced that in our programmatic EIS that 
16 we finished a little over a year ago, so this is 
17 consistent with those downsizing plans. 
18 MS. BERGMAN: Any other questions? 
19 Comments? 
20 MR. MORRIS: I assume the comment you made 
21 just a minute ago about employment deals just with the 
22 reorganization and maybe a new management structure, 
23 but with the EIS and the other work that is planned 
24 for the laboratory, what do you see as employment 
25 opportunities, numbers of people over the next, maybe, 
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1 ten-year horizon? I 42-5-16 
2 MR. WHITEMAN: I think Corey can maybe give 
3 some more specific answers, but let me answer as 
4 general as I can. The Department of Energy's nuclear 
5 weapons program is nationwide. The budget that was 
6 requested to Congress for this coming fiscal year, 
7 1999, was four-and-a-half billion dollars, and it is 
8 anticipated to be at that level over the coming 
9 decade, so relative to the grand total of all of our 
10 sites, it is anticipated to not be major changes in 
11 employment over the next decade. 
12 Of course, some sites, as I mentioned, we 
13 are planning to downsize some of our production 
14 operations. We would expect employment to come down 
IS some there. As you know, some of the initiatives 
16 being talked about here at the laboratory involve more 
17 employment, but on balance, no major changes in 
18 total. But Corey, you can talk about what was 
19 analyzed in the EIS specifically. 
20 MR. CRUZ: I am looking at the summary to 
21 pull the answer up. Across the alternatives that we 
22 have, the range of employment at the laboratory goes 
23 from 9,347 under reduced operations alternative to as 
24 high as 11,351. Those are full-time equivalents. 
25 They don't necessarily equate to people. We have 
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1 part-time employees, but we use full-time ones as a 
2 measure of employment. 
3 Does that answer your question? 
4 MR. MORRIS: I think, because as I remember 
S recently, there was some announcement of something 
6 like 2,000 new jobs coming to Los Alamos in 
7 relationship to the TA-SS site. I believe that is 
8 correct. I am just remembering it to be announced a 
9 couple weeks ago, so your figures there would suggest 
10 that all2,000 of the growth is going to occur at 
11 TA-SS. 
12 MR. CRUZ: That is not the case. That is 
13 across the laboratory. 
14 MR. MORRIS: This is growth beyond that 
1S then? 
16 MR. CRUZ: The numbers I gave you were 
17 across the entire laboratory employment, and that is 
18 kind of the full-time -- full-time equivalent range. 
19 MS. CHANDLER: UC and contractors. 
20 MR. CRUZ: UC and contractors, correct. It 
21 does not include the construction. Employment would 
22 occur on a temporary basis as construction activities 
23 are going on. That is also addressed in here. 
24 MS. BERGMAN: Could you state your name, 
25 please? 
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1 MR. MORRIS: My name is Don Monis. I am a 
2 resident here in Los Alamos. 
3 MS. BERGMAN: Any other questions? 
4 MR. WYATT: My name is Bill Wyatt, 
5 environmental director for the Pueblo San Ildefonso. 
6 I want to make a couple brief comments on my view of 
7 the Site-Wide EIS, and I will follow with written 
8 comments down the road here. One of the things I 
9 don't see addressed are cumulative effects; radiation, 
I 0 what are those effects to the natural environment in 
11 the long run. What is being addressed is dose 
12 radiation per year at one specific time frame. 
13 MS. BERGMAN: Speak into the mike, please. 
14 MR. WYATT: We'd like to see a cumulative 
15 effect, potentially, and what those effects are to the 
16 natural environment and potential human health risks. 
17 The second thing is the Site-Wide states 
18 that pueblos had not made comments to traditional 
19 culture properties, and we have some, at least I can 
20 speak on behalf of San Ildefonso, our comments 
21 concerning traditional culture properties within Los 
22 Alamos National Labs, which happens to occupy the 
23 ancestral remains of the Pueblo San Ildefonso. 
24 All sites are considered sacred sites, 
25 spiritual sites. Ancestors of the people of the 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

42-7-23 

42-8-14 

Comment 42-7-23 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 3-1-9, above. 

Comment 42-8-14 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 3-3-14, above. 

g 
:! 
:! 
~ ... 
~ 
~ 
:! 
~ 
~ 
!';j 

R<> 
~ 
~ 

~ 
~ 
~ 



w 
l. 
~ HEARING TRANSCRIPT, JUNE 9, 1998, Los ALAMOS 

DOCUMENT42 
PAGE 15 OF31 

15 
1 Pueblo San Ildefonso today are buried at these sites, 
2 so therefore, they hold a spiritual and cultural 
3 significance to the people of the Pueblo San 
4 Ildefonso. 
5 It also addresses in here that sites located 
6 at TA-54 will be mitigated. There is no consideration 
7 for avoidance of those sites. I think that needs to 
8 be taken into consideration, the total avoidance of 
9 cultural resource sites because of their spiritual and 
10 cultural values to the people of the Pueblo San 
11 Ildefonso. 
12 I don't understand in our conversations with 
13 folks from DOE why TA-54 needs to be expanded when we 
14 are talking about the shipment of waste, transuranic 
15 waste. Our objective is to have all waste material 
16 removed from Los Alamos off-site because of its impact 
17 to the spiritual values of the people. So we would 
18 like to see how this could be addressed. 
19 With that, I will end my comments. 
20 MS. BERGMAN: Would you like a response now 
21 or any comments? 
22 MR. WYATT: I'd like a written response. 
23 MS. BERGMAN: Does anyone else have a 
24 question or comment? Richard, you didn't take up five 
25 minutes. 
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1 MR. DEYO: I don't think you considered the 
2 decontaminate and decommission to be enough. 
3 MS. BERGMAN: Any other comments or 
4 questions? Any discussion? We will break for 15 
5 minutes, then we will come back. Thank you. 
6 (Recess taken and reconvened.) 
7 MS. BERGMAN: We are going to start up. We 
8 have a commenter, and I kind of put him on the spot 
9 here. We do have some questions, so we will start up 
10 again. 
11 MR. ARMSTRONG: My name is Bill Armstrong. 
12 I see one or two familiar and perhaps hostile faces 
13 out there. I am a forester with the Espanola Ranger 
14 District of the Santa Fe National Forest. Some of you 
15 perhaps know the Santa Fe National Forest, 
16 particularly the Espanola district, surrounds the 
17 laboratory on three sides towards the west and north 
18 and a little bit towards the south. 
19 Our principal concern here lately has been 
20 with the wildfire risk to the laboratory and some of 
21 the implications of those risks of a large scale fire 
22 on the scope of a Dome or the La Mesa would have on 
23 the valley. Not only the resources adjacent to the 
24 laboratory, but also, for instance, to the Rio Grande 
25 watershed. 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

142-11-10 

42-12-22 

Comment 42-11-10 

Location of SWEIS Revision(s): None 

Response: 

Decontamination and decommissioning of LANL were not considered 
reasonable under the terms of the National Authorization Act of 1994 (Public 
Law 103-160) and Presidential policy guidance on the future of the 
laboratories, as discussed in volume I, chapter 3, section 3.5.1. 
Decontamination and decommissioning activities of buildings and 
remediation of contaminated sites are conducted as part of the ER Project 
and discussed in section 3.6.4. For additional information, see Major Issue 
2.8, Environmental Restoration, in chapter 2 of this volume. 

42-12-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; volume III, appendix G, 
sections G.4.2.2 and G.5.4.4 

Response: 

See the response to comment 1-9-22, above. 

g 
;: 
;: 
~ .... 
~ 
~ 
;: 
(~;) 

::s 
1;;-

~ 
~ 
(~;) 

~ c 
~ 
~ 



w 
1 
gg HEARING TRANSCRIPT, JUNE 9, 1998, Los ALAMOS 

DocuMENT42 
PAGE 17 OF31 

17 
1 Right now, we are engaged in an analysis 
2 called the Valle Ecosystem Management Area Planning 
3 and Analysis looking at those dangers, and I am here 
4 to answer any specific questions, and perhaps you have 
5 some comments in regard to that. I recently completed 
6 an analysis that gives you some quantitative numbers 
7 as far as probabilities as far as what probably what 
8 will certainly occur in the future. 
9 Any questions? Any comments? 
10 MS. BERGMAN: We'd like to have a copy of 
11 that. 
12 MR. ARMSTRONG: Sure. 
13 MS. BERGMAN: Thank you. Do we have any 
14 other comments or questions? As you suspected, I have 
15 just been waiting for someone to come in the room that 
16 I didn't see earlier. I don't see anyone else, but 
17 does anyone have any comments or questions or anything 
18 they'd like to discuss? 
19 We are going to break again until I notice 
20 some new folks coming in that would like to give some 
21 comments. Thank you. 
22 (Proceedings concluded.) 
23 
24 
25 
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1 EVENING SESSION 
2 JUNE 9, 1998,6:00 PM. 
3 MS. BERGMAN: I'd like to welcome you back 
4 this evening to the public meeting on the Draft 
5 Site-Wide Environmental Impact Statement for the 
6 continued operation of the Los Alamos National 
7 Laboratory. My name is Donna Bergman, and I will be 
8 the facilitator for the meeting. We really appreciate 
9 your coming tonight. 
10 There is a videotape introduction for 
11 today's meeting played in the lobby which is an 
12 overview of the issues and alternatives that are 
13 discussed in the Los Alamos Site-Wide EIS. If you 
14 haven't received a copy of the draft, you may sign up 
15 for a copy in the lobby, but there are copies of the 
16 summary available for you tonight. 
17 We are here today to receive comments on the 
18 Draft Los Alamos Site-Wide EIS and to answer any 
19 specific questions that you have about the document. 
20 In addition to these meetings, there are other 
21 opportunities to provide your comments. You have 
22 until July 15th to provide comments. 
23 The details of how to do that are on the 
24 cover sheet inside the summary document for the 
25 Site-Wide. There are forms here available for you to 
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1 make comments today. You may also make comments on a 
2 tape recorder that is available in the display area, 
3 or you may provide a comment tonight which will be 
4 recorded by the verbatim notetaker, Kathy Townsend. 
5 There are ground rules that are printed on the back of 
6 the agenda. Please look at them. 
7 I'd like to introduce the DOE 
8 representatives that are here to answer your 
9 questions. Earl Whiteman to my far left is the 
10 assistant manager for the Office of Technology and 
11 Site Programs in DOE, Albuquerque, and Corey Cruz who 
12 is the Los Alamos Site-Wide EIS manager. 
13 Connie Soden is also here. She is the 
14 division director for the Environmental Protection 
15 Division. A number of her employees were part of the 
16 federal team that developed the EIS. 
17 At this time, we do not have a county 
18 representative here tonight. Los Alamos County is a 
19 cooperating agency with us. Christine Chandler was 
20 here this afternoon and made some comments. 
21 At this time, I know no one has signed up to 
22 provide comments, but I'd like to open the floor. If 
23 anyone has any questions or comments, we'd love to 
24 have them right now. If you haven't viewed the 
25 videotape in the lobby, you may want to do that. It 
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does, as I said, give you the introduction to the EIS 

2 and why we are here. The display area will also give 
3 you some background on Los Alamos as well which might 
4 be helpful to you. 
5 Any questions or comments? We are going to 
6 break for 20 minutes and see if we get more people 
7 that come to the meeting, so we will come back 
8 together at 6:25. 
9 (Recess taken and reconvened.) 
10 MS. BERGMAN: I'd like to open the meeting 
11 again and see if anyone has any questions or comments 
12 they'd like to make concerning the Los Alamos 
13 Site-Wide. I'd like to know if anyone has any 
14 questions or comments that they'd like to get on the 
IS record in regards to the Los Alamos Site-Wide. 
16 MR. REMILLARD: Am I the only one? 
17 MS. BERGMAN: Please state your name. 
18 Thanks. 
19 MR. REMILLARD: My name is Robert 
20 Remillard. I work for the Santa Fe National Forest, 
21 Espanola Ranger District. I am the land staff officer 
22 and also the liaison with the Department of Energy. I 
23 just want to make some overall comments, and then I 
24 will get into a couple more specific things as I go. 
25 Because of the adjacent national forest 
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Comment 42-13-24 

Location of SWEIS Revision(s): volume I, section 5.3.1.1 

Response: 

The effects of increased recreational demand on surrounding resources 
resulting from increased numbers of employees at LANL have been 
incorporated into the Land Use Impacts discussion in chapter 5, section 
5.3.1.1. There are no foreseen effects to the national forest resulting from 
infrastructure requirements. Also, see the response to comment 1-9-22, 
above, for a discussion of how DOE included wildfire in its analysis. 

g 
:! 
:! 
~ .... 
~ 
~ 
:! 
~ ::s 
~ 

~ 
::t1 
~ 

~ 

~ 
"' 



w 
1 
ts HEARING TRANSCRIPT, JUNE 9, 1998, Los ALAMOS 

DOCUMENT42 
PAGE 21 OF31 

21 
lands, I think there needs to be a little more 

2 discussion on the increased impacts on the national 
3 forest from an increased use from recreation use, 
4 hiking, mountain biking. If you drive the roads in 
5 the afternoon, you will see quite a bit of activity 
6 from the local laboratory using the forest for hiking 
7 and other recreational activities. 
8 Also, I will get into this a little more, 
9 the increased potential of fire danger, fire hazard, 
10 increased traffic, noise-related issues, if there is 
11 going to be an increase in development here, increased 
12 employees, increased traffic, which have an effect on 
13 the national forest land when you bring more people 
14 in. 
1 5 The other aspect that doesn't seem to be 
16 looked at very hard in some cases is the 
17 infrastructure, the access, or the infrastructure, 
18 access roads, utility lines, those kinds of things 
19 cross national forest lands to get to the laboratory, 
20 so that is another aspect of the facility here and the 
21 surrounding lands. 
22 Then that all ties into impacts on wildlife, 
23 endangered species. From my quick review of this 
24 document, it needs a little more discussion of the 
25 off-site impacts in the areas adjacent to the 
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1 laboratory. I think one of the main issues that I 
2 wanted to just go over real quick was the impacts from 
3 a wildland/urban interface standpoint, wildlife 
4 management. 
5 The Forest Service had an opportunity to 
6 provide comments to the contractor. We supplied them 
7 with quite a bit of data, a number of documents, and 
8 some of that does appear to have worked its way into 
9 the document, which I was pleasantly surprised to 
10 see. 
11 Just to -- what I will do is I have kind of 
12 highlighted some sections, and I will just go through 
13 those and make some comments. This is in volume I, 
14 and these are basically going to be tied into fire 
15 management. There is a reference on page 2-8 of 
16 cutting and clearing fire protection buffers and 
17 facilities, getting into -- these things are kind of 
18 scattered around. 
19 What I am going to try to do is reference 
20 some sections where it does talk about some of the 
21 comments we have made regarding fire management, and 
22 then in the end just kind of ask that you go back and 
23 look at them a little harder. On page 4-88, it talks 
24 about lightning fires. It looks like you used some 
25 Bandelier data from 1990 through 1994, 2,727 acres 
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Comment 42-14-22 

Location of SWEIS Revision(s): Summary; volume I, sections 3.6.2.11, 
5.1.11.7, 5.2.11.1, 5.3.11.1, 5.4.11.1, and 5.5.11.1; volume III, appendix G, 
sections G.4.2.2 and G.5.4.4 
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See the response to comment 1-9-22 above. 
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1 burned, 12 fires per year. lf you added in 1996, 
2 which was the Dome ftre, your acreage figure would go 
3 up quite a bit, so maybe some more recent data on the 
4 number of lightning fires. 
5 I think the Bandelier actually has a much 
6 more comprehensive analysis of fire occurrences in 
7 this area, including national forest lands, from 1996 
8 through 1997. 
9 On page 4-110, in Table 4.51, 2, 3, you do 
10 -- they have described the current condition in the 
11 canyon, increased tree densities, decrease in habitat 
12 richness, increase in stress on habitats, potential 
13 for large-scale ftres, which I am okay with that 
14 data. 
15 Again, on page 420, it does talk about 
16 disruption of the natural process such as flooding and 
17 frre. There is a reference here to the Los Alamos 
18 wildfrre cooperators and also the interim frre 
19 management team, some of the work that's been done in 
20 trying to coordinate fire management activities. 
21 One of the comments that is made here, the 
22 chair of this team stated that wildfire is the number 
23 one threat to the laboratory, so some -- that is a 
24 real brief summary of some of the stuff that has 
25 occurred. It is good that that made it into the 
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1 document. 
2 hen there is some references to page 4-146 
3 just referencing fire protection, LANL 's fire 
4 protection program insures personnel and property are 
5 adequately protected against fire and related 
6 incidents. On page 4-176, again on the ftre 
7 protection, it talks about the Los Alamos County Fire 
8 Department, because of the potential severity of 
9 consequences of a LANL emergency, the Fire Department 
10 is specially trained to respond to a variety of 
11 incidents. They have been working on wildland/urban 
12 interface type activities, wildfire training and 
13 qualifications. 
14 On page 63, I think this is the appendix, it 
15 talks about the natural resource management plan that 
16 is being developed. I think that plan there has been 
17 on forest management and a ftre management plan, 
18 wildland fire management plan. That is not referenced 
19 in this document from what I can tell. I think it may 
20 have been wrapped into the natural resource management 
21 plan. I think some statements regarding the need for 
22 forest management, wildland frre management plan needs 
23 to be included. 
24 Basically, I wanted to go through the 
25 document, which was a real fun exercise, just to make 
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sure that wildland/urban interface and fire management 

2 issues and forest health and forest management issues 
3 were ·included in the document, so it does appear that 
4 they have been discussed. The one aspect that I 
5 thought to me may be a critical error is in the risk 
6 assessment. 
7 They talk about -- this is in the Site-Wide 
8 Environmental Impact, volume 3, appendices, on G-50, 
9 it mentions fire and other earthquake and aircraft 
10 crashes were postulated to release -- the truck fire 
11 was considered more likely than any other ftre 
12 initiator such as wildfire, lightning in outdoor 
13 areas, and that was used. I think I stated in 11 of 
14 these references that the coordinator for the 
15 interagency ftre management team or chairperson felt 
16 that wildfire was probably the most critical threat to 
17 the laboratory. 
18 In this document, it appears a truck ftre 
19 was the-- was used as the potential initiation source 
20 for some type of a wildfire. I am not sure if that is 
21 what they are trying to describe here. I think the 
22 data that has been collected in this area of some 
23 Craig Allen's work and some of the area work that a 
24 person-caused ftre or lightning may actually be your 
25 most-- one of your potential ignition sources, and I 
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think on risk assessment of what would be the most 

2 likely threat to the laboratory, I think wildfires 
3 should be looked at real seriously. I think that is 
4 one of the critical concerns with this area, 
5 especially from the Forest Service's standpoint. 
6 Also, a number of the different agencies and 
7 groups that we have been working with at the 
8 laboratory in the county would agree with that. 
9 Earlier today, another Forest Service 
1 0 representative submitted a report based on some work 
11 we have been doing on the Valle project area, which is 
12 adjacent to this area which I think is a good start to 
13 look at how the Forest Service is looking at it from a 
14 risk assessment standpoint and potential threat. I 
15 think that really needs to be looked at a little 
16 harder. I was happy to see that some of the 
17 information was put in the document. 
18 I think maybe the place to look at trying to 
19 -- you are looking at it from a forest health, forest 
20 management, wildland/urban interface management 
21 standpoint. Maybe if within the mitigation measures 
22 there were some more strongly worded direction to the 
23 laboratory or the DOE to look a little harder at 
24 mitigating potential wildfire threats, the wildfrre 
25 threats will impact all your resource areas and also 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

42-14-22 
cont. 

g 
~ 
~ 
§ ..... 

~ 
i:! 
~ 
(I) 
;::s 
1;j 

~ 
~ 
(I) 

~ 
~ 
(I) 

"' 



w 
l. 
~ HEARING TRANSCRIPT, JUNE 9,1998, Los ALAMOS 

DocuMENT 42 
PAGE 27 OF31 

27 
1 the operation of the laboratory. 
2 During the Dome fire, there was quite a 
3 disruption of activity related to a fire that was not 
4 directly at the door but could have been if the 
5 weather changed. So I think that somewhere in the 
6 mitigation measures, there needs to be a little more 
7 direction on moving toward a better situation on the 
8 laboratory and also the cooperation among the 
9 different agencies, because the threat could come from 
10 the county, it could come from the Forest Service, it 
11 could come from Bandelier. 
12 Some of the older documents -- this issue 
13 has been around for years. I submitted in my comments 
14 to the Graham team I think that was doing the initial 
15 work some documentation on some cooperative 
16 documentation or some cooperative agreement and some 
17 management actions that we had talked about and 
18 recommended. It was a wildland/urban interface plan 
19 developed through all the agencies in this area. I 
20 made a lot of recommendations. I think that needs to 
21 be revisited. It should be in your files. That was a 
22 1993 document. There was also a 1994 document that 
23 made some more specific recommendations. 
24 In that package, I did include references 
25 from the Tiger Team report of August 17, 1993, that 
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1 identified deficiencies. Basically what it says in 
2 the letter is that among the deficiencies identified 
3 by the Tiger Team, there was concern LANL did not have 
4 a site management action plan to establish policies 
5 and procedures to provide and maintain fire breaks, 
6 provide building locations, provide separation from 
7 wooded areas. Please take necessary actions. That 
8 was in a 1993 document, then there was a list of 
9 actions attached to that. 
10 One of those lists of actions that we have 
11 been tcying to deal with as an interagency group is 
12 the joint powers agreement, which is an agreement 
13 among the federal agencies and the state on how 
14 special forces will work together during the emergency 
15 fire event, that DOE still has not signed onto that 
16 joint powers agreement for whatever reason. 
17 Somehow, if they cannot sign onto a standard 
18 joint powers agreement, there needs to be some type of 
19 working agreement between the wildland fire agencies 
20 and the Department of Energy at Los Alamos on how fire 
21 suppression coordination will occur. 
22 That was also an item that was mentioned in 
23 the Tiger Team report. I think, again, that could be 
24 looked at as a potential mitigation measure that could 
25 be developed to outline how it could occur as part of 
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1 the Site-Wide EIS. 1 42-14-22 cont. 
2 I think that is all my comments. 
3 MS. BERGMAN: Thank you. If you have any of 
4 those in writing, please give them to the court 
5 reporter. Do we have any other comments or 
6 questions? Anybody else? We will take a 20-minute 
7 break then and come back at 7:05. 
8 (Recess taken and reconvened.) 
9 MS. BERGMAN: I am going to ask again. It 
10 is 7:05, does anybody have any questions or comments 
11 they'd like to make? We are going to do one more 
12 20-minute break, and then I am going to ask again, 
13 then we are going to call it quits at 7:30 if there 
14 isn't anything, so if you have any friends you know 
15 wanted to come, please tell them to get here by 7:30. 
16 (Recess taken and reconvened.) 
17 MS. BERGMAN: Last chance, anybody have any 
18 questions or comments? Last chance in Los Alamos. 
19 You have a chance tomorrow in Santa Fe or in Espanola 
20 on June 24th. Yes? 
21 UNIDENTIFIED SPEAKER: I will make a 
22 comment. I am glad you held one. That is all I am 
23 going to say. I am glad you held one in Los Alamos. 
24 You don't always. I think it is very important you 
25 give the people of Los Alamos the opportunity to speak 
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1 because they live here. It is unfortunate that not 
2 more came, but I think it was important that you held 
3 it, and I appreciate it, and I will say that for the 
4 people of Los Alamos. 
5 MS. BERGMAN: Thank you. 
6 (Proceedings concluded at 7:30p.m.) 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
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1 STATEOFNEWMEXICO) 
2 )ss. 
3 COUNTY OF BERNALILLO ) 
4 I, Catherine Leon, the officer before whom the 
5 foregoing proceeding was taken, do hereby certify that 
6 I personally recorded the testimony by machine 
7 shorthand; that said proceeding is a true record of 
8 the testimony given by said witness; that I am neither 
9 attorney nor counsel for, nor related to or employed 
10 by any of the parties to the action in which this 
11 proceeding is taken, and that I am not a relative or 
12 employee of any attorney or counsel employed by the 
13 parties hereto or fmancially interested in the 
14 action. 
15 
16 
17 
18 NOTARY PUBLIC 
CCR License Number: 71 
19 Expires: 12/31/98 
20 
21 
22 
23 
24 
25 
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2 No comments identified. 
1 MS.BERGMAN: Good morning. 
2 I'd like to welcome you all to the public 
3 meeting on the Draft Site-Wide Environmental Impact 
4 Statement for the continued operation of the Los Alamos 
5 National Laboratory. 
6 I think this is too loud. Can someone adjust 
7 this? 
8 I'll hold it away for now. 
9 Okay. Is everybody okay? 
10 My name is Donna Bergman, and I'll be the 
11 facilitator for this meeting. I am the Environmental 
12 Impact Statement Project Office Manager for the 
13 Department of Energy in Albuquerque. 
14 Please feel free to stop me at any time with a 
15 question or clarification. We really appreciate your 
16 being here this morning. 
17 There's a videotaped introduction for today's 
18 meeting playing in the lobby, and we invite you to please 
19 look at that. It presents an overview of the issues and 
20 the alternatives that are discussed in the EIS. We also 
21 invite you to visit our display area, which provides you 
22 with a look at the resources and activities going on at 
23 Los Alamos National Laboratory. 
24 If you have not received a copy of the Draft 
25 Site-Wide Environmental Impact Statement, you may sign up 
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1 at the registration desk. There are copies of the 
2 summary available for you today if you'd like one. 
3 There's also copies of fact sheets available in the 
4 display area. 
5 We invite you to come and go as you please 
6 during the session, but we just ask that you do so 
7 quietly. 
8 As you know, we're here today to receive your 
9 comments on the Draft LANL Site-Wide EIS and to answer 
10 any specific questions that you may have. 
11 In addition to these meetings, there are many 
12 other ways that you can provide your comments on the LANL 
13 Site-Wide EIS. There will be another public meeting on 
14 June 24th in Espanola. The other options for commenting 
15 are on the cover sheet inside the summary document. 
16 There are forms at the registration desk that you may use 
17 to write comments today and hand them in today. 
18 If you give verbal comment today at the mike, 
19 it will be recorded by a verbatim note taker sitting in 
20 front of me by the name of Cheryl Arreguin. 
21 Each speaker will be given five minutes. I 
22 will give you a signal when you have one minute 
23 remaining. Each organization will be given 10 minutes. 
24 All comments, whether spoken, written, faxed or phoned, 
25 are given equal consideration by the Department of 
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1 Energy. The deadline for submission of comments on the 
2 LANL Site-Wide is July 15th, 1998. 
3 We ask that each speaker speak only once during 
4 a meeting. 
5 The ground rules for today's meeting are 
6 printed on the back of your agenda. 
7 We ask that you please keep all comments 
8 focused on the Draft Site-Wide EIS. 
9 Please be courteous, do not interrupt another 
10 speaker. 
11 Please respectfully acknowledge opposing points 
12 of view. 
13 Honor the five-minute time limit per speaker. 
14 And when providing verbal question or comment, 
15 please indicate if you desire a DOE response. 
16 Now I'd like to introduce the DOE 
17 representatives who will answer your questions and 
18 receive your comments today. 
19 Earl Whiteman, to my far left, is the Assistant 
20 Manager of the Office of Technology and Site Programs in 
21 DOE Albuquerque. 
22 Corey Cruz, to my immediate left, is the 
23 Project Manager for the LANL Site-Wide EIS. 
24 Is Connie here yet? I don't see her. 
25 Okay. At this time I'd like to start with the 
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1 first speaker that has signed up, C. M. CornelL 
2 Please come to a mike. 
3 MR. CORNELl: How is this for volume? 
4 Everybody okay? 
5 Kip Corneli is my name. I live here in Santa 
6Fe. 
7 And I've had some concern for many years about 
8 DOE's policy on nuclear programs. 
9 I'm convinced in my own mind that a lot of the 
10 early atomic power promotion that we all went through, 
11 those of us who are in their 70s, as I am, where we could 
12 throw away our electric meter because nuclear power was 
13 going to be so great, so clean and so cheap -- I don't 
14 think that's happened yet. And I may not live to see it. 
15 So I've had that concern for going on 50 years. 
16 Now my concern concentrates here in New Mexico, 
17 my home of six years. And I have to speak to several 
18 items that have come up in regard to LANL's proposed 
19 budget, LANL's proposed activities and the DOE's 
20 apparent -- I hope it's only apparent -- lack of real 
21 concern for citizen input in this area. 
22 Nonproliferation. 
23 It's sort of a farce for the US to push 
24 nonproliferation and condemn India and Pakistan when 
25 we're building pits first in Rocky Flats and now having 
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1 moved that to Los Alamos, New Mexico, looking to doing 
2 the same here, on a fairly large scale, as I understand 
3 it, wi~ the idea of making new bombs, new weapons, 
4 keeping its atomic nuclear weapons program not only alive 
5 but, LANL hopes, well. 
6 Rocky Flats was closed down on pit production 
7 in 1989 because, as Rockwell, a contractor at that time, 
8 admitted, there was no way they could produce pits 
9 without violating the local environment. And we know 
10 what's happened there. Now Rocky Flats has moved to my 
11 favorite state. 
12 What about nuclear material storage at LANL? 
13 The report is out that the storage facility 
14 there has many flaws. So I would hope that the-- that 
15 the Site-Wide-- Site-Wide Environmental Impact Statement 
16 will be complete, cover all the actions and segments of 
17 the problem fully, and be honest. 
18 Furthermore, be completed and released to the 
19 public before any of this material starts. That has not 
20 always apparently been the case with DOE at LANL. On an 
21 earlier 19- --late 1970, early 1980 environmental 
22 statement, things went ahead before the statement was 
23 fully done. 
24 The US has about 40 million children without 
25 health insurance. We're spending money to kill off more 
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DOE disagrees that implementing the expanded pit manufacturing mission at 
LANL will cause the same safety and environmental concerns as those at the 
Rocky Flats Plant. For further information, see Major Issue 2.5 (in chapter 2 
of this volume), Pit Production, Comparison Between LANL and the Rocky 
Flats Plant. 
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1 people potentially if we have 8,000 warheads. That's --
2 taking a Hiroshima type deal, that would require all 
3 those bombs, which, I guess, we would think we could at 
4 some point, that's about one billion deaths on a low 
5 level, less than that. 
6 Producing warheads of 2,000 is only a quarter 
7 of a billion of murders that we would be potentially able 
8 to commit in this country, about the population of the 
9US. 
10 Now, the NRAjust recently elected Charlton 
11 Heston as their president. And instead of NRA, maybe we 
12 need an acronym out here called NMI, Nuclear Murder, 
13 Incorporated, or New Mexico Incinerating, whatever you 
14 want to call it. But I wonder if DOE or LANL have been 
15 talking to Charlton Heston. 
16 MS. BERGMAN: Thank you. 
17 Helen Comeli. 
18 MS. CORNELl: Can you hear me? I don't want to 
19 stand on my tiptoes. 
20 Thank you. 
21 I'm Helen CornelL I'm a Quaker, a grandmother 
22 and a mother. 
23 I was an English professor for some 40 years, 
24 and one thing I think I can tell is something about the 
25 truth of language and the way words are used. And I'd 
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1like to talk this morning a little bit-- I'd like to 
2 start with describing a cartoon which appeared this 
3 morning in The New Mexican. 
4 Now, The New Mexican, our local newspaper, has 
5 not been known for its editorial unfriendliness to LANL. 
6 Indeed, it has often come out supporting things that many 
7 citizens in the city do not support. 
8 But the cartoon showed a burly Bill Clinton 
9 with two little boys on his knees administering a 
10 thorough spanking, and the little boys were labeled --
11 naughty little boys were labeled India and Pakistan. And 
12 the message of the cartoon was "Do as I say, not as I 
13 do." 
14 That's the message that I want to bring to the 
15 DOE today. There's-- the SWEIS, the plans, the future 
16 hopes for nuclear production in -- at Los Alamos are very 
17 good examples of the hypocrisy of that attitude, and the 
18 language reflects it. 
19 You know, before the last war -- and I grew up 
20 as a teenager with that threatening specter over my 
21 life -- George Orwell pointed out the language that was 
22 used to justify the militarization at that time. He 
23 called it news speak. 
24 I think that much of the language the DOE 
25 raised recently, I'm sorry to say, reflects a perfect 
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1 example of news speak. We talk about guarding safety, we 
2 talk about stewardship, which is really a word used in 
3 religious connotations very many times, and what we are 
4 doing does not -- that is not the truth of our actions. 
5 Look, for example, at the mention -- at the 
6 facility my husband has mentioned, the Nuclear Materials 
7 Storage Facility. As I understand your language, that 
8 will be exempt. With plans to enlarge and remodel, that 
9 very poorly designed facility will be exempt from the new 
10 SWEIS, because it was given an EIS in 1986 where there 
11 was no public comment. 
12 That's a falsehood. That's false thinking. 
13 That's news speak, to promulgate that as a responsible 
14 decision. 
15 Talk of protecting the huge stockpile, as I 
16 have said, is a misuse of the word "stewardship." 
17 Actually, this is allowing us to hone our technology so 
18 that if we need to build bigger and better bombs, for 
19 what reason I can't possibly comprehend, some day we can 
20 move right into that. 
21 Consider for a moment, if you will, the history 
22 of our actions toward India and Pakistan. I grew up in 
23 India, and I know a good deal about that country and 
24 what's been going on. You know, after the-- after the 
25 big war, India decided to be neutral, and we didn't like 
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1 that, and the Cold War developed. 
2 They got their atomic materials in the 
3 so-called Atoms for Peace program that Eisenhower 
4 started, and then, when the Cold War heated up, and 1 43-6-1 cont. 
5 Pakistan wasn't neutral, we fed Pakistan all kinds of 
6 atomic material and know-how, particularly at the time of 
7 the war with Afghanistan, when we were fighting Russia by 
8 providing arms and help to countries that opposed Russia. 
9 So now we sit here with a holier than thou 
10 attitude, saying that they've done a bad thing, while we, 
11 in our own efforts, are undermining the very nuclear 
12 proliferation treaty that India wouldn't sign because 
13 they knew we were doing that kind of thing. 
14 And now they are not only copying us in 
15 exploding bombs, they're going to copy the same phony 
16 technology of saying "We're protecting stockpiles, and 
17 we're making up ways to test things without testing that 
18 we have embarked on to" --in a very gravely mistaken 
19 way. 
20 We talk now to consider the material that's 
21 coming out in the papers. I assume this is public 
22 relations from LANL. I can't prove that. But we are 
23 talking about efficiency, and that means consolidating 
24 all the administration and so on of this effort here in 
25 New Mexico. And that's supposed to be a good thing, 
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1 because it's efficient. 
2 But, actually, isn't that ignoring some very 
3 real issues? 
4 I would like to point out to you --
5 MS. BERGMAN: Please summarize your comments. 
6 It's five minutes. 
7 MS. CORNELl: Yes. 
8 One is that we are ignoring the whole issue of 
9 environmental justice. Everything is concentrated here, 
10 where there are a lot of relatively helpless Indian 
11 tribes. 
12 And then, finally, a very practical point, the 
13 vulnerability to sabotage, attack, with possible terrible 
14 consequences to all of us here, where any of those things 
15 could really end life as best we know it. 
16 So please consider a little more truth in your 
17 language and less building of bombs. 
18 MS. BERGMAN: Thank you. 
19 Ann Dasburg. 
20 MS. DASBURG: My name is Ann Dasburg. I live 
21 here, in Santa Fe. 
22 I have two seconds worth of statement 
23 practically. One is a question. 
24 When is the DOE going to listen? 

43-7-15 

43-8-2 

25 We've been doing this now for years. Most of 143-9-3 
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For additional information, see Major Issue 2.10, Environmental Justice, in 
chapter 2 of this volume. 
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detection and assessment, a highly trained security force, and a variety of 
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are applied and that the systems established at each site are effective in 
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1 the same people gather, and we ask the same question. 
2 We're still asking you the same question. 
3 When is the DOE going to listen to the people? 
4 And the other thing is the wonderful story 
5 that's been circulating that I don't-- I suppose all of 
6 you have heard, but I think it's so wonderful, about the 
7 fact that if the nuclear countries, so-called, gave each 
8 of the countries in the world the nuclear power, the 
9 power to use nuclear weapons -- and it is a great 
10 deterrence. We've been told that over and over again. 
11 Nuclear power, nuclear weapons are a great deterrence. 
12 So if all the countries in the world have 
13 nuclear power, the ability to build the bombs, we would 
14 have total deterrence, and there would be no war. 
15 Thank you. 
16 MS. BERGMAN: Thank you. 
17 Mike Dempsey. 
18 MR. DEMPSEY: I'll give you written comments. 
19 MS. BERGMAN: Thank you. 
20 Please put the mike up near your mouth. Thank 
21 you. 
22 MR. DEMPSEY: Hello. My name is Mike Dempsey. 
23 I'd like to thank the panel members for this 
24 chance to comment on the Draft LANL Site-Wide 
25 Environmental Impact Statement. 
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1 First off, I'd like to say that, while I work 
2 at Los Alamos National Laboratory, I am in no way 
3 representing the laboratory at this meeting. I'm here on 
4 my own, as a private citizen and a citizen of Los Alamos 
5 County. 
6 I have read the summary of the SWEIS, and I 143-10-1 
7 support the Expanded Operations Alternative. 
8 I work in the Radiation Protection Department 
9 at LANL, and I have no concerns about my own, my family, 
10 my coworkers or any member of the public's radiation 
11 exposure from continued or expanded operations at Los 
12 Alamos National Laboratory. 
13 For me, the impact of the lab and its 
14 operations boils down to a single issue, the 
15 responsibilities that neighbors have for each other. 
16 I've lived in New Mexico for 21 years now, and 
17 many places, including Los Alamos, Grants, San Rafael, 
18 Bluewater Village, Carlsbad and now White Rock. I have 
19 had many neighbors, both corporate and private, some good 
20 neighbors, some not so good and some bad neighbors. 
21 Before moving to Los Alamos County, I've had 
22 neighbors burn their trash and not even bother to 
23 separate the aerosol cans, with many an explosion 
24 resulting, neighbors who let their dogs run loose by my 
25 chickens, neighbors who race up and down the street, 
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1 neighbors who drove drunk, stole hubcaps, sold drugs, 
2 played loud music until dawn and threw litter. 
3 I've also had many good, kind, caring and 
4 helpful, responsible neighbors, and I count LANL in this 
5 category. 
6 From my house and street, I can see the 
7 temporary buildings which house over 43,000 drums 
8 destined for the WIPP site. These drums are less than a 
9 mile away. I live about three miles from the critical 
10 assembly buildings, six miles from the plutonium facility 
11 and seven miles from the explosive firing sites. When 
12 you live in a neighborhood like mine, you damn sure 
13 better trust your neighbors, and I do trust my neighbor, 
14LANL. 
15 The lab has been the best neighbor I ever had. 
16 I have worked at or visited TA-55, the plutonium 
17 facility, TA-18, the critical assembly facility-- my 
18 office is in TA-55 while the storage facility is 
19 undergoing renovation-- TA-53, TA-16 and TA-54, the 
20 waste site. None of the activities I have performed, 
21 seen or heard of have caused me concern. 
22 Now, I have two small children and a wife who I 
23love dearly. If we didn't feel safe, we would not be 
24living there. 
25 While working at the lab, I've become aware of 
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1 many of the research and development programs which go on 
2 there. Research in satellites, super computers, human 
3 genes, AIDS, planetary geology, remote sensing, 
4 astrophysics, space engineering, solar power, fuel cells, 
5 environmental biology. The list goes on and on and on. 
6 I see the researchers at the lab as the 
7 explorers of the new age, Christopher Columbuses, Marie 
8 Curies, Albert Einsteins and Neil Armstrongs of today. I 
9 see the detractors of the lab as the flat earthers of our 
10 age, spouting fraudulent warnings of imaginary sea 
11 monsters and the end of the world and certain death. 
12 Daily I see the scientists who come from all 
13 over the world for a chance to work at Los Alamos. From 
14 the four corners of the globe, they come with their 
15 families, not because this is the end of the world, 
16 because it is the edge of the world, with all the 
17 unexplored territory beyond. 
18 I would like to ask the detractors of the lab 
19 to come and visit me and my neighbors. Come and see for 
20 yourself what our neighborhood is like. We are not some 
21 polluted cesspool of radioactive waste. We live in a 
22 wonderful, beautiful park land, busting with wild life. 
23 There are bear, elk, deer, coyotes and eagles living and 
24 moving freely within the town, unafraid. 
25 We live in a place where knowledge is respected 
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1 and sought after and where the search for understanding 
2 of our world and our universe is the ultimate goal. Come 
3 and see the town that changed the world and will lead the 
4 world into the next century. 
5 Thank you. 
6 MS. BERGMAN: Thank you. 
7 Joni Arends. Please correct my pronunciation 
8 if it's not accurate. 
9 MS. ARENDS: Good morning. My name is Joni 
10 Arends. 
11 I'm concerned -- I've only been able to look at 
12 the summary. I'm concerned that the --
13 MS. BERGMAN: Could you please get closer to 
14 the mike? 
15 MS. ARENDS: I'm concerned that there's no 
16 reference -- I'm concerned that there's no reference to 
17 the SSMPEIS, to the -- specifically about the seismic 
18 activity under TA-55 and TA-3 that was demonstrated in a 
19 schematic in the part describing LANL activities where it 
20 showed there were three seismic faults. I don't see any 
21 reference to that in here. 
22 Did the seismic faults just disappear? 
23 I'm also concerned that there's no reference to 
24 another document that I saw with regard to NRDC versus 
25 Pea, regarding the separation of the environmental 
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1 restoration and the waste management PElS, that in a 
2 supplement to the administrative record in that case LANL 
3 described that they were going to expand pit production 
4 to 500 pits per year. 
5 In this summary, it only says that you're going 
6 to do 80 pits per year. And I wonder about that 
7 discrepancy, as well. 
8 Those are my two comments for today. I'll 
9 submit some more written comments later. 
10 MS. BERGMAN: Thank you. 
11 Cathy Jett. 
12 MS. JETfE: Hello. 
13 I'm going to read my comments. 
14 Okay. After reading Dr. Snow's paper, from 
15 Denver, Colorado, and Mr. Billip's paper, I have 
16 concluded that it might be helpful to do a 
17 three-dimensional scan of the underground morphology 
18 under the WIPP site and to monitor any possible future 
19 karst formations here and adjacent to the WIPP site. 
20 And if the WIPP site was monitored in some way, 
21like a see-through technology, then maybe there might be 
22 a way to like maybe fill that karst up with appropriate 
23 substance or-- of course, that doesn't take care of 
24 nuclear -- I mean seismic problems, but -- and then if 
25 the nuclear waste is put into the WIPP site, which I 
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1 believe it will, I would also like to see some biological 
2 tags or markers, so that if the stuff moves around 
3 underground in future time, then there would be a way for 
4 the future generations to know that this stuff was moving 
5 around. And I was thinking maybe a phosphorus G marker. 
6 And I was also asking if they could do some 
7 like molecular analysis on the bacteria in the WIPP 
8 barrels, like a couple samples of a couple barrels. 
9 And for me, I'm not so much objecting to the 
10 storage, but if you bury everything underground and you 
11 don't have any way to monitor it-- things change. I 
12 don't like seeing everything up in the biosphere. 
13 And I realize that if the stuff did get out in 
14 the future generations, it could hurt people, and I 
15 wouldn't want to see that, but I wouldn't want to see 
16 people get hurt from some fire up there, all that stuff 
17 up there anyway. 
18 And, also, I would be willing to volunteer for 
19 trash or river cleanup in the Los Alamos area. 
20 And I would also like to ask, is it or is it 
21 not safe, the water in the San Ildefonso area, because 
22 you hear a lot of rumors, and I'd like to say let's 
23 remove the rumors or let's clean it up. 
24 Thank you. 
25 MS. BERGMAN: Thank you. 
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1 Harry Willson. 
2 MR. WILLSON: My name is Harry Willson. 
3 I'll turn this in, it's a written report, when 
4 I finish it. 
5 I've lived in Albuquerque for four years. I'm 
6 a writer, publisher, husband, father, grandfather and 
7 friend. 
8 One of my books is entitled Vermin: Humanity 
9 as an Endangered Species. Many of the pieces in the book 
10 are satirical and wry and wistful. Some are furious. 
11 Some use fantasy to voice my concern of human 
12 intelligence. Today I will speak without metaphors. 
13 Back in the mid '70s I was teaching high school 
14 history. We were all the way into the 20th century, 
15 which is rare for history classes, and almost in passing 
16 I mentioned, quote, "The US defeat in Vietnam." 
17 Some of the boys stopped me. "We didn't lose 
18 in Vietnam." 
19 "Well, we did," I said calmly. "Our military 
20 and political objectives were totally unattained -- we 
21 just quit and came home." 
22 "But we could have won," they insisted. 
23 "Could have," I asked. "We put a great deal of 
24 effort and money and blood into it, and evidently we 
25 could not win. We did not win." 
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1 "We could have nuked them," the boys said, and 
2 would not let what really did happen stand as a defeat 
3 for the US. 
4 Now, I've thought about all that a great deal 
5 since then, wondering what is the purpose of the US 
6 nuclear arsenal. 
7 "Deterrence," a word already used today, is the 
8 word most often offered as an explanation, even though we 
9 had our arsenal first, when there was no one else to 
10 deter, and we have always had the largest arsenal. 
11 What are all these nuclear warheads for? 
12 We did not use them in Vietnam, even though we 
13 were engaged in an extremely violent struggle. 
14 Why not? 
15 We allowed defeat instead. 
16 The Soviet arsenal, it turns out, did, in fact, 
17 deter us. Deterrence worked, the other way around. Some 
18 madmen, like General Curtis LeMay, were tempted, but they 
19 were deterred. But that doesn't explain what our own 
20 arsenal was for. 
21 Maybe there's another function for all our 
22 nuclear weapons. They exist to test our moral fiber. 
23 Are we really ready to incinerate millions of humans, of 
24 all ages and all persuasions, just because some leader 
25 annoyed or insulted us? Well, not so far, we aren't. 
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1 We're better people than that, in spite of having had 
2 some rather dreadful leaders of our own. 
3 The ongoing debate about the morality of 
4 Hiroshima indicates that we are better people than we may 
5 think. We feel bad about it. Those who don't feel bad 
6 about it are regarded as warped somehow, insensitive, 
7 overly patriotic, unduly committed to war itself and the 
8 mentality that war fosters and produces. 
9 And now here we are with no adversary, no one 
10 to deter. The war is over. A feverish attempt is made 
11 to replace "communist," in quotes, with "terrorist," in 
12 quotes, but you can't deter a terrorist with threats to 
13 incinerate entire cities. 
14 So what is the nuclear arsenal for? 
15 It is pure pork. It is not even science, or if 
16 it is, it is prostituted science, sold to the 
17 warmongering agency that writes the checks. 
18 There is a growing number of thoughtful people 
19 of goodwill who are unconvinced by the so-called economic 
20 argument for large budgets for the Department of Defense, 
21 so-called, and the Department of Energy, so-called. 
22 "Jobs, jobs, jobs" isn't good enough. There is right 
23 livelihood to be considered, and adding to our stockpile 
24 of nuclear weapons is not it. 
25 The only way a nuclear warhead can be 143-16-1 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

Comment 43-16-1 

Location of SWEIS Revision(s): None 

Response: 

See Major Issue 2.1, Anti-Weapons Sentiment/Missions, in chapter 2 of this 
volume. 

i 
~ ... 
~ 
2 
~ 
~ ;:s 
~ 

~ 
~ 
~ 

{3 

~ 
~ 

"' 



w 
~ 
~ SANTA FE, NEW MEXICO PuBLIC HEARING TRANSCRIPT, JUNE 10, 1998 

DOCUMENT43 

PAGE 22 OF 230 
22 

1 "improved," in quotes, or "upgraded," in quotes, is to 
2 dismantle it and figure out how to dispose of the 
3leftover waste material safely, which has not been done 
4 yet. WIPP is not a solution. We do not need or want any 
5 more nuclear warheads. It will be a crime and an 
6 unmitigated disaster if any one of them is ever 
7 detonated, accidentally or on purpose. 
8 So the Los Alamos budget should be dedicated 
9 entirely to cleanup. The county is a mess, and we all 
10 know it. Real unpurchased scientists know that nature 
11 cannot be lied to or lied about successfully. So clean 
12 it up and go ahead and develop the required technology, 
13 which we do not have yet, to clean up Hanford, Rocky 
14 Flats, Savannah River, Oak Ridge and even Albuquerque. 
15 Thank you. 
16 MS. BERGMAN: Thank you. 
17 Raymond Schmidt. 
18 MR. SCHMIDT: Is that all right? 
19 Good morning. 
20 This is a prelude to my statement. 
21 All of nature cries out to stop this mad rush 
22 to destruction, contamination, agony, pain and misery. 
23 For the sake of humanity, stop all the nuclear, 
24 petrochemical, genetic, biological assault on nature. 
25 Continued global nuclear developments, as recent events 
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1 show, lead all mankind every year to destruction of all 
2 nature, including mankind. 
3 Our good mother, the earth, is creaking at the 
4 seams with abuse. The environment is even now warning 
5 us, "Wake up, pay attention," giving warning now to stop 
6 all nuclear activities. 
7 All solutions are at hand and available, namely 
8 alternative ecological technologies that are renewable 
9 and environmentally safe for all precious life. I offer 
10 my consulting services to help guide you on 
11 environmentally sound programs and technologies. 
12 My statement. 
13 Seek after peace and pursue it, despite 

· 14 accelerated unfolding of some of nature's secrets and 
15 remarkable technological developments, such as the atom. 
16 The manipulation of the forces of nature must not 
17 necessarily be looked upon as good. The concept "I can, 
18 therefore I will" does not make it good automatically. 
19 Those who work on the nuclear bomb, missiles or 
20 other destructive devices or radioactive materials are 
21 developing death and destruction and misery for 
22 themselves and mankind. This is amoral and evil. 
23 Consider this: Not all that is feasible is 
24 expedient. The development or use of nuclear weapons is 
25 an example. When and if we can manipulate nature is only 
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1 good and expedient when it is not destructive to mankind 
2 or nature. 
3 I give a stern warning from nature and for all 
4 sake of compassion and goodness, stop all development of 
5 nuclear activities. I plead with you that intellectual 
6 pride of technology blinds your heart and feeling and 
7 love for life. Please switch to ecological alternative 
8 technologies that are renewable and feasible. 
9 You're at the crossroads of civilization now. 
10 Nuclear madness must be stopped, or destruction will 
11 come. Now is the acceptable time to lead the world by 
12 example in peacetime, ecological alternative renewable 
13 technologies that are here and ready to be developed and 
14 used for the benefit of all mankind. 
15 This is what I envision as a potential future 
16 for Los Alamos National Laboratories. Abandon the road 
17 of nuclear death, radiation. Stop it now. 
18 I call on the leaders to have a heart and guts 
19 to follow the path of peace and the workers to refuse to 
20 work on nuclear modification or development. Don't sell 
21 yourself out for money. Yes, peace can be achieved. 
22 Blessed are the peacemakers, for they shall be 
23 called the children of God. In the end, peace shall 
24 prevail. Yes, peace shall prevail in the end, and this 
25 shall not be by nuclear force or power. Those who have 
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1 ears to hear, let them hear. So be it. 
2 MS. BERGMAN: Thank you. 
3 Alfred Fuller. 
4 MR. FULLER: Members of the committee, my name 
5 is Alfred Fuller, and I live in Santa Fe. 
6 I am an engineer, but I certainly don't 
7 consider myself a nuclear physicist. Consequently, I'll 
8 be talking to you as a citizen. 
9 I've been told that your charge is not to come 
10 here to answer questions, but rather to listen and record 
11 and then evaluate later. 
12 MS. BERGMAN: We'll be happy to answer your 
13 question today, if you'd like. 
14 MR. FULLER: Okay. I'll-- then I will ask a 
15 question. 
16 The first question is, do we still live in a 
17 democracy or not? 
18 I feel that it's pretty clear that the American 
19 public does not want nuclear weapons or even nuclear 
20power. 
21 And so my question is, why do our leaders in 
22 the bureaucracy and in the Congress and even the 
23 President continue this continuing buildup of nuclear 
24 weapons? 
25 The second question I have is, when we have 
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1 signed a nuclear reduction treaty and are continuing to 
2 say that we're reducing nuclear weapons, why do we 
3 continue to build them up? 
4 Thank you. 
5 MS. BERGMAN: Thank you. 
6 Do you want to even try? 
7 MR. WHITEMAN: Sir, I think we're all proud of 
8 the fact that we do live in a democracy and the freedoms 
9 we have in the United States. 
10 I think we're also -- those of us in the 
11 nuclear weapons program are proud of the fact that as 
12 soon as we won the war, the Cold War with the Soviet 
13 Union, and that threat to our future of our country went 
14 away, we've dismantled over half of our nuclear weapons. 
15 We're continuing to dismantle more. We've 
16 continued the nonproliferation treaty. We've closed 
17 three of our manufacturing plants. We plan to downsize 
18 further. We haven't conducted nuclear tests since 1992. 
19 And we have signed a comprehensive test ban treaty. 
20 I think those of us who work in the nuclear 
21 weapons program are very proud of the way the United 
22 States has stepped up to those kind of situations. 
23 MS. BERGMAN: Thank you. 
24 Anhara -- oh, okay. That's fine. 
25 MR. FULLER: Then why are we proposing to 
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1 expand greatly the Los Alamos Laboratory to make more 
2 weapons? 
3 MR. WHITEMAN: Yeah. I don't want to argue, 
4 sir, but people have said that in the press, that that 
5 impacts what we're doing, but we're not planning to do 
6 that. We are establishing a very small capability to 
7 make plutonium pits at Los Alamos to replace those that 
8 we destroyed during our regular testing, to make sure 
9 weapons are continually safe and reliable. 
10 We have not built any nuclear weapons since 
111991, I believe, nor do we plan to build any more in the 
12 future. You'll hear a lot from the press the implication 
13 that we are continuing to build more nuclear weapons, but 
14 we are not, sir. 
15 MS. BERGMAN: Anhara Lovato. 
16 MS. LOVATO: I just think that your whole 
17 industry is hypocritical, because you say you're going to 
18 make bombs-- you say you're not making bombs, but 
19 they're just put into different pieces, and you put them 
20 together in a moment's notice. They're still bombs. 
21 Anyway, I just want to let you guys know this 
22 is not the end of the world, you know. There's -- I just 
23 believe it was the end of that cycle. And what it is the 
24 end of is old concepts like hierarchies. It's the end of 
25 that. 
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1 The world is going to be equal, and the world 
2 is going to be equal of federated nations that all work 
3 together. Nobody is ever going to be allowed to be 
4 better than anybody else on the face of this earth. All 
5 humans are equals, and we all have a right to live. 
6 Everyone is as important. 
7 All life is sacred. All life -- there's no --
8 there's not going to be any sacrificial zones. There's 
9 going to be no sacrificial children. Nothing is going to 
10 be too good or too safe for New Mexico's children, or any 
11 children in the world. 
12 There's going to be international laws to 
13 protect the planet from destruction, and there's going to 
14 be international human rights laws to protect every being 
15 and every human being on this planet, including the 
16 entire planet, which will not be allowed to be destroyed 
17 by people like LANL. 
18 I'm an artist, and only the ugliest symbols 
19 come to mind, and I've been saving those symbols, and 
20 I -- I can only think of the ugliest things about what 
21 you're doing. And it's pretty ugly. I abhor it, 
22 everything that you're doing. 
23 LANL and DOE needs to use all the money to 
24 clean up all the places they've destroyed. And there's 
25 no need to make more bombs because we have enough to 
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1 destroy the world 3,000 times -- three times. And Russia 
2 has enough to destroy the world, you know, a bunch of 
3 times. 
4 There's no reason to make more bombs. There's 
5 no reason to make them. There's no reason. We just have 
6 to take them apart. 
7 I'm against the whole nuclear industry and the 
8 hypocrisy. They're illegal, immoral. There's a lack of 
9 concern for the safety of the people. 74 trillion 
10 against the bombs which they made, and they always say, 
11 "Well, Los Alamos is safe." 
12 Yeah. And the bombs, which are their main 
13 purpose, which they've created, are not safe. I don't 
14 care what you say. They're not safe. 
15 Is there like a lobotomy going on? Is there a 
16 lack of huge gap in what people are doing? How can you 
17 make things that destroy mass civilizations and can 
18 destroy the whole world and say, "Well, but our labs are 
19 safe. They're perfectly safe, and my children are safe." 
20 I trust that so much. Which is a lie, too, 
21 because one part of the people can destroy a person. 
22 There is no such thing as a safe level of radiation. And 
23 by saying this is safe is just crazy. It's an oxymoron, 
24 whatever. 
25 I believe by the year 2000 you guys will be 
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1 outlawed. You're going to be out of a job. You're like 
2 the dog that saw the reflection of a bigger boat in the 
3 water. You dropped your chance to ever be anything 
4 important in this world, because you guys are outdated, 
5 outmoded, and you're outlawed. 
6 There's 26 lawsuits against proliferating arms 
7 when Clinton has just signed a nonproliferation treaty. 
8 There's a 2 million lawsuit for your Clean Air Act, 
9 which you guys have been burning radiation in my 
1 0 backyard, and my children have been breathing it. 
11 And I know so many people right now will have 
12 cancer. The guy from Chinese, his·· he just had six 
13 weeks, he died of a tumor. He found out he had cancer, 
14 six weeks later he died. 
15 A 17-year-o1d girl that grew up with my son, 
16 she had a one-in-five chance of living. She's a runner. 
17 She's a beautiful person. She has a one-in-five chance. 
18 She's been through hell. 
19 This is not okay. There's been more letters to 
20 the Congress than any other issues to the whole United 
21 States. And if this was a democracy, we would not have 
22 any of this stuff, because the people hate it. And I can 
23 tell you for one, I hate it, in all my heart. 
24 All these 2,000 leak •• cleaned up sites of Los 
25 Alamos, all these hideous things, leaking water·· 
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I radioactive water into San Ildefonso Pueblo, which my I 
2 husband comes from. This is an outrage. There is no 43-24-9 cont. 

3 excuse for what you're doing. 
4 And you should be ashamed of yourselves. You 
5 really should. Because these are real people, and this 
6 is our country, and people have been living here for 
7 hundreds and thousands of years, and this is a good 
8 country. What you're doing is not democratic, and it 
9 should never be allowed, and it won't be allowed. You 
I 0 have a lot of opposition, and I'm glad, and I'm one of 
II them. 
12 MS. BERGMAN: Thank you. 
13 Abraham Kurien. 
14 MR. KURIEN: I'd like to thank you for the 
15 opportunity to talk to you. 
16 I'm here basically as a retired physician who 
17 came to this country from India. And I'm sad to see that 
18 India has exploded a bomb recently. 
19 And I want to ask scientists at the LANL to 
20 consider their responsibility to peace in this world. 
21 Just like you make bombs because you think that it gives 
22 you deterrence, I'd like you to consider what 
23 contribution you can make to creating peace in this 
24 world. 
25 Los Alamos, as I understand, has close to 8,000 
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1 PhDs and has the highest concentration of brilliant 
2 people in the whole world. And I'd like you to take that 
3 responsibility also very seriously. Maybe you're making 
4 a contribution to the difference of this country. 
5 But as nuclear weapons spread all over, in this 
6 country it's not for us to let a few people keep it and 
7 not other people have it. The five Security Council 
8 members want to keep the bomb but deny it to 29 other 
9 people, because they think that if it spreads further 
10 there will be more trouble. 
11 I think it is more honest and morally 
12 responsible for us to reduce the amount of fissionable 
13 material we have, reduce the number of bombs we have, 
14 rather than keep it at the specific amount. Even as you 
15 said, you are not making new bombs. Maybe that is true, 
16 but your responsibility is to make less of them, make 
17 sure that there are less bombs each year, so that let us 
18 make a commitment to total nuclear disarmament. 
19 And I ask you, as human beings and as a 
20 responsible people at the lab, to get together to talk 
21 also about creating peace in this world. And I'm sure 
22 you can put your brilliant minds together to come up with 
23 solutions to the tensions in the world and make a 
24 contribution in that way. 
25 I realize that Los Alamos has made changes in 
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1 the direction of making contributions to the welfare of 
2 mankind, understanding the human gene, and I understand 
3 here is another project for you, to fmd ways of creating 
4 peace in this world. 
5 Thank you. 
6 MS. BERGMAN: Thank you. 
7 Marjorie Johnson. 
8 MS. JOHNSON: Here. I just found the room. 
9 MS. BERGMAN: Right up to the mike. 
10 MS. JOHNSON: I've never been here before. I'm 
11 sony. 
12 Thank you. 
13 MS. BERGMAN: Sure. 
14 MS. JOHNSON: I'm Marjorie Johnson. 
15 MS. BERGMAN: Could you please speak into the 
16mike? 
17 MS. JOHNSON: Is that better? 
18 MS. BERGMAN: That's great. Thank you. 
19 MS. JOHNSON: When I moved here, I thought 
20 Santa Fe was heaven on earth, and now I'm realizing this 
21 area is the nuclear waste capital of the world --
22 MS. BERGMAN: It's a little hard to hear you. 
23 You're going to have --
24 MS. JOHNSON: When I first moved here, I 
25 thought Santa Fe was heaven on earth. Now I'm realizing 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

No comments identified. 

g 
::! 
::! 
~ ... 
~ 
~ 
::! 
(\) 
;::c 
£;" 

R<> 
:=tf 
(\) 

{i 

~ 
~ 



w 
&, SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10, 1998 
w 
a-. DocuMENT 43 

PAGE 34 OF 230 
34 

1 that this area is the nuclear waste capital of the world, 
2 and I shudder. 
3 We created the nuclear bomb during a time when 
4 we could still believe that there was carpet under which 
5 we could sweep our dirt, a safe carpet for putting aside 
6 that with which we cannot deal. 
7 We created the nuclear bomb during a time when 
8 we could still believe that there is such a thing as 
9 "someone else's backyard." More people know better now, 
10 a lot more people. 
11 Today we realize that there is no magic carpet 
12 which can undo our anti-life manipulations. Today we 
13 realize there's no such thing as "someone else's 
14 backyard." There is no safe place for nuclear waste. 
15 Would that we change our intent, that of 
16 rationalizing ever more dangerous weapons to kill, 
17 putting up with the waste thereof, to change our intent 
18 to one of creating peace. Would that each of us devote 
19 our passions to respecting and sustaining life. 
20 Thank you. 
21 MS. BERGMAN: Could we have your comments? 
22 Could we have your written comments? 
23 MS. JOHNSON: Yes. 
24 MS. BERGMAN: Would you mind? Make sure we get 
25 them down accurately. 
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1 Thankyou. 
2 Do we have anyone else who would like to make a 
3 comment right now? 
4 Okay. 
5 Judy Herzl. Step up to the mike right here. 
6 Thank you. 
7 MS. HERZL: Basically I would like to voice my 
8 opposition. 
9 And, as you can see, I have a young child. And 
10 this is where our roots are, and this is our home, and we 
11 love it here very much. And he has godparents and aunts 
12 and uncles. 
13 And if you were to store nuclear waste at Los 
14 Alamos, I would have some real doubts and some real 
15 questions about whether I could continue to raise a child 
16 here. 
17 I haven't had time to read as much as I have at 
18 other times when there's been hearings, but I made the 
19 time to come down this morning to say no and to hope that 
20 you can put your resources and your attention and all of 
21 the intelligence that's at Los Alamos to better use. 
22 Thank you very much. 
23 MS. BERGMAN: Thank you. 
24 Do we have any other comments right now? 
25 Okay. We will take a 10-minute break and 
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1 resume at 11:10. 
2 (Proceedings in recess.) 
3 MS. BERGMAN: We have a commenter that would 
4 like to start speaking now. Norman Budow. 
5 MR. BUDOW: Thank you. I'm going to try to be 
6 fairly brief. 
7 The reason I'd like to elicit some information 
8 from you and to express my thoughts and knowledge to you 
9 is this. 
10 I think to understand where we are now, we have 
11 to come from where we were. And when the nuclear program 
12 started in '43, it made sense to have one of the poorest 
13 and most isolated states as the source. Now, with the 
14 passage of time -- with the passage of time, we have the 
IS fourth poorest state being used, in essence, as a nuclear 
16 dumping ground. We have-- pardon me. 
17 It seemed to make sense when the Cold War was 
18 an ever present fact of life, but I'd just like to remark 
19 on something that made a little bit of impression on me. 
20 Christmas before last -- well, actually a day 
21 or two after Christmas, I was at a little social dinner, 
22 and one of the people there, who works in the Weapons Lab 
23 at Los Alamos, said, "Well, the Cold War is over, and our 
24 mission is over, too, so we're searching desperately for 
25 a new mission." 
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1 And I thought to myself, as I'm listening to 
2 this kind of damaging admission, all those years, almost 
3 SO years of making nuclear weapons, there was not a 
4 two-track approach. Making it, yes, maybe, but disposing 
5 of the nuclear waste? Well, we'll deal with that with 
6time. 
7 So now, starting, I guess, in the '70s, we 
8 began to have a concern, how do we get rid of it, where 
9 do we get rid of it. 
10 I'd like to tell you a tale of two cities. 
11 It's not Dickens. Two cities, Carlsbad and Los Alamos, 
12 two ends of the run. 
13 Now, the people apparently in Carlsbad are 
14 quite welcoming of the depositing of this stuff there, 
15 the idea being, of course, it's going to provide jobs, 
16 that magic four-letter word, "jobs." But in the same 
17 token, it's like when Judas sold out for 30 pieces of 
18 silver, would they reexamine, in the interest of jobs, 
19 what's going to happen to the environment and to the 
20 community? 
21 At the other end of the run, Los Alamos, they 
22 don't literally have anything other than that. It's a 
23 one-industry town. 
24 Now, there was a meeting last night -- pardon 
25 me, yesterday, in Los Alamos, as to what to do with the 
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1 lab, what's going to be the direction of the lab. And 
2 according to today's Albuquerque Journal, it was very, 
3 very sparsely attended. 
4 What does that mean? Does that mean that they 
5 feel their future is assured no matter what? 
6 I don't know. I can't give any kind of 
7 definitive assessment as to why so few people attended in 
8 Los Alamos. 
9 It seems, though, that, especially at this 
10 time, when you've got a proliferation of nuclear 
11 weapons -- and you may have seen or heard that nuclear 
12 weapons now are the stock and trade of India and 
13 Pakistan. And some political scientists have been 
14 criticizing, well, the country for us to be criticizing 
15 an expansion of nuclear clout at the same time that we're 
16 continuing to make the devil's instruments. 
17 I know that there are good people in the DOE, 
18 and there are good people at Los Alamos, which is, of 
19 course, a carpetbagger operation run by the Lawrence 
20 Livermore Nuclear Weapons Lab. 
21 But by the same token, Socrates said an 
22 unexamined life is really not worth living, and people 
23 over there should be, I think, involved in trying to get 
24 a new direction. 
25 I don't feel that what we're doing right now, 143-29-1 
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1 making more nuclear waste as a result of more nuclear 
2 weapons, the 45 billion dollar nuclear storage program --
3 that's as if you've got -- I'm going to be brief. 
4 MS. BERGMAN: You have a minute. 
5 MR. BUDOW: It's as if you've got a room that 
6 has a lot of garbage in it, and at the same time you're 
7 going out one door, getting rid of that garbage, you have 
8 another door where you're bringing in more garbage. This 
9 is the last thing in the world we should be doing or 
10 having done. 
11 Thank you very much. 
12 MS. BERGMAN: Thank you. 
13 Anyone else who would like to make a comment? 
14 Okay. We'll break until11:30, unless someone 
1 5 comes in that wants to speak right away. 
16 (Proceedings in recess.) 
17 MS. BERGMAN: Okay. Last chance. 
18 Any other questions or comments before we break 
19 for lunch? 
20 Okay. We're going to break, and we'll 
21 reconvene at one o'clock. 
22 (Proceedings in recess.) 

23 * * * * 
24 MS. BERGMAN: So at this time I would like to 
25 ask Deborah Reade to please come to the mike. 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

43-29-1 cont. 

g 
~ 
~ 
~ .... 
~ 
~ 
~ 
(I) 

~ 
<:? 
Ro 
::tl 
(I) 

~ c 
~ 
(I) 

"" 



w 
&, SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10,1998 
.j:>. 

t--J DOCUMENT 43 
PAGE 40 OF 230 

40 
1 MS. READE: My name is Deborah Reade. I live 
2 in Santa Fe, about four blocks from the main 
3 transportation corridor to Los Alamos. 
4 Los Alamos National Laboratory has forgotten 
5 what its mission is supposed to be. Its activities are 
6 supposed to support the protection and defense of the 
7 American people. 
8 Instead LANL, by it's current activities and 
9 even more by the proposed expansion of weapons design, 
10 testing and production described in the current draft 
11 SWEIS, is increasing the dangers and risks to our 
12 population on every level. You are increasing the risk 
13 of nuclear war or terrorist attack when you refuse to 
14 work actively to decrease our nuclear arsenal. 
IS Instead you create these programs, like pit 
16 production and testing, which will recreate new weapons 
17 of mass destruction well into the next millennium. 
18 How can we persuade countries like India and 
19 Pakistan to stop testing and abide by the terms of the 
20 nonproliferation treflty when we are so blatantly 
21 violating it? 
22 This fact may be hidden from the American 
23 public, but it is clearly understood by the nations of 
24 the world. 
25 And who is our enemy now? 
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1 I say that the American public is now the enemy 
2 as far as Los Alamos and the Department of Energy are 
3 concerned. We who live near your production and testing 
4 facilities are the ones who are being attacked by your 
5 chemical and atomic weapons. We are the ones who are 
6 being contaminated by your projects and your 
7 transportation, from whom you try to hide your 
8 activities. 
9 You seem to feel that we have no right to 
10 demand clean air, clean water, to demand not to be 
11 contaminated. You try to claim that your beryllium 
12 emissions shouldn't be regulated under the Clean Air Act. 
13 You claim there is no need for the EIS process to apply 
14 to the special Nuclear Materials Storage Facility even 
15 though you made such massive errors the ftrst time you 
16 built it that it has never been able to be used. 
17 Obviously a simple EA was not enough before and 
18 is not now. You need the public looking over your 
19 shoulder. 
20 You have already created enormous amounts of 
21 contamination and waste that you don't know what to do 

43-31-19 

43-32-3 

22 with, yet instead of addressing this serious problem, you 143-33-1 
23 just want to make more. 
24 I understand that weapons design and testing is 
25 sexier that cleanup and containment, but please learn 
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1 your ABCs before you try to write the great American 
2 novel. 
3 I say that you at Los Alamos do not understand 
4 the concept of containment. It seems irrelevant to you 
5 that the waste you have dumped and buried is starting to 
6 show up in the aquifers and soil. Instead of reducing 
7 the amount of waste and contamination you make, you want 
8 to expand projects like the former LAMPF that create most 
9 of your radioactive air emissions. 
10 You see nothing wrong, as we are entering the 
11 next millennium, with exploding uranium, hazardous, 
12 high-explosive materials, and beryllium, etcetera, into 
13 the open air through DAHR T and other high-explosive 
14 testing. 
15 You not only want to increase the amount of 
16 waste buried in Area G, but possibly bring waste there 
17 from other facilities. Area G is already the third 
l8largest low-level waste dump in the complex. Now you 
19 seem to want to make it the largest. 
20 The public should realize we have our own WIPP 
21 site right here. I am tired ofhaving my soil, water, 
22 air, my very body contaminated to provide welfare work 
23 for weapons scientists. 
24 Instead of massively increasing the weapons 
25 programs at the lab, you should be putting your time and 
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1 money into cleanup and containment, not just into 
2 papetwotk and management, as you spend almost 80 percent 
3 of your cleanup budget on now, but into actual research 
4 and action. 
5 You are no longer scientists, you're just 
6 bureaucrats. It's too bad Oppenheimer wasn't more like 
7 you are now, because if he had been, we still wouldn't 
8 have a bomb. 
9 These projects are also increasing the risk to 
10 surrounding communities and LANL workers. Already you 
11 have increased the risk to people from the transuranic 
12 WIPP waste stored by concentrating on being the first to 
13 ship to WIPP instead of building the safe storage 
14 facility for that waste which we need. 

15 Now it seems you won't be able to process your 
16 unstable plutonium residues into safer forms on time 
17 because you're using the facilities and personnel for pit 
18 production instead. 
19 Again, before you go ahead on new projects and 
20 expand production, you need to find a way to deal with 
21 the contamination and waste you already have. 
22 You have not dealt adequately with the massive 
23 expanded transportation that will go along with the 
24 projects you want to expand in Los Alamos. There are 
25 already three trucks a day of radioactive materials going 
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I up and back to Los Alamos Lab. We could be talking 5,000 
2 more here, a facility -- in addition to the shipments to 
3 WIPP, a facility you have built to receive the 
4 transuranic waste from the very projects you are 
5 proposing here. 
6 This new transportation would make the WIPP 
7 transportation look like a drop in the bucket, and we 
8 will be turned into test subjects in a massive experiment 
9 on radiation and human health. 
I 0 Finally, is it a coincidence that you have 
II located WIPP and these major expansions of some of the 
12 most dangerous and contaminating work into New Mexico, a 
13 state with a high-minority, low-income population? 
14 LANL is the Department of Energy site with the 
IS largest number of minority people of the whole complex. 
16 You claim there will be no adverse and high impacts on 
17 the-- from these projects to the surrounding minority, 
18low-income populations, yet years of contamination and 
19 potential accidents cannot help but affect that 
20 population. 
21 Already we have seen how minority people at the 
22 lab are the first fired. Now it is clear that workers at 
23 the lab and the local community will also be the frrst 
24 contaminated. Your environmental justice analysis of the 
25 draft SWEIS is completely inadequate. 
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1 In conclusion, wake up, Los Alamos. Congress 
2 and the American people are not happy with what you and 
3 the DOE are doing and the way that you are doing it. You 
4 may be able to fool the government into giving you more 
5 money for now, but if you continue your arrogant 
6 approach, it is only a matter of time before the movement 
7 in the government in the community to break up the agency 
8 and part it out is achieved. 
9 Thank you. 
10 MS. BERGMAN: Thank you. 
11 Our next commenter is signed up for two 
12 o'clock. 
13 Do we have anyone who would like to -- are you 
14 signed up for two o'clock? 
15 Okay. 
16 MS. MANION: My name is Patricia Jean Manion. 
17 I am a Sister of the Loretto. 
18 The Sisters of Loretto came to New Mexico 
19 nearly 142 years ago, 60 years before this "Territory" 
20 became a state. The Loretto Community, a community of 
21 faith that numbers over 600 nationally, has deep love for 
22 this Land of Enchantment and its people. 
23 Our first experience with nuclear weapons was 
24 in 1945, when Loretto Sisters in Socorro taught some of 
25 the children of the Trinity Test Site workers. On the 
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I day after the first nuclear explosions, these children 
2 brought to school what they called "clinkers," the melted 
3 metal pieces from the bomb tower. The clinkers were 
4 passed around the school before it was known that they 
5 were radioactive. 
6 It is interesting that these pieces of 
7 radioactive metal were called clinkers. The second 
8 definition of "clinker" in the Merriam-Webster Collegiate 
9 Dictionary is, quote, "A serious mistake or error," close 
10 quote. 
II Last summer the International Court declared 
12 nuclear weapons illegal because they violate existing 
13 international law and treaties. 
14 On October 15th, 1997, the Vatican's Permanent 
15 Observer at the United Nations spoke to the UN declaring, 
16 quote, "Nuclear weapons cannot be justified and deserve 
17 condemnation. Grave consequences lie ahead if the world 
18 is ruled by the militarism of nuclear arms." 
19 We will submit the entire written Vatican 
20 statement with our testimony for the record. 
21 All Popes since 1945 and all the world's major 
22 religions have condemned any escalation of the nuclear 
23 arms race. The mere existence of the US stockpile 
24 encourages, rather than discourages, other nations to 
25 develop their own nuclear weapons, as evidenced most 
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1 recently by India and Pakistan's use of experimental 
2 bombs. 
3 The Loretto Community has been speaking out 
4 publicly about the danger and immorality of nuclear 
5 weapons since 1978. 
6 In 1979, the General Assembly of300 Sisters 
7 and co-members unanimously adopted the following 
8 statement: 
9 "We view our opposition to nuclear weapons as I 
10 an urgent moral imperative. We recognize that the burden 43-42-1 
11 of leadership in this regard falls not only on concerned 
12 persons throughout the world, but especially on the 
13 community of faith. Recognizing the urgency of this 
14 problem, we wish to dedicate both personal and community 
15 efforts and resources in this direction through ongoing 
16 education and action." 
17 In 1980, the Loretto Community formed the 
18 Disarmament/Economic Conversion Committee, which is 
19 currently working with the Abolition 2000 agenda to 
20 abolish all nuclear weapons worldwide. We are both 
21 members of that committee. 
22 MS. MC MULLEN: I'm Penelope McMullen, and I 
23 live here in Santa Fe, been here about 12 years. 
24 In the 1980s, I worked with internationally 
25 renowned Dr. Bertell, whose research showed that even 
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Location of SWEIS Revision(s): None 

Response: 

Comment noted. See Major Issue 2.1 (chapter 2 of this volume), Anti
Weapons Sentiment/Mission. 
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1low-level radiation from each step involved in producing 
2 nuclear weapons has devastating effects on the workers 
3 and the environment. 
4 Since no part of the weapons-producing process 
5 can avoid exposing the workers to some degree of 
6 radiation, governmental agencies have set "pennissible" 
7 levels of radiation exposure. However, these 
8 "pennissible" levels are really the levels of illness and 
9 defonned children which they, the regulatory agencies, 
10 think the public will accept in return for the supposed 
11 benefits of nuclear technology. 
12 Radiobiologists around the world agree that any 
13 degree of exposure to radioactive particles causes some 
14 biological damage and that, therefore, there is no really 
15 safe level of radiation exposure. 
16 Radiation weakens our immune system, making it 
17 harder for our bodies to fight off the nonnal illnesses. 
18 It is commonly believed that the higher rate of allergies 
19 in this area is due to contamination from the Los Alamos 
20 National Lab. 
21 In addition to causing diseases such as cancer, 
22 arthritis and respiratory or heart problems, exposure to 
23 radiation pollution also causes genetic damage, resulting 
24 in reduced fertility, miscarriages, stillbirths, higher 
25 infant mortality, defonnities, retardation and other 
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Comment 42-43-23 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 15-5-23, above. 
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1 abnormalities. The genetic defects are then passed on to 142-43-23 
2 all succeeding generations. Whenever we damage our own cont. 
3 genes, we harm all our descendents forever. 
4 The Los Alamos National Lab, along with every 
5 other nuclear weapons plant, has a history of accidents, 
6 radiation leaks, cover-ups and lies. Across the nation, 
7 scientists who have tried to point out safety violations 
8 have been fired or demoted, and some, including 
9 Dr. Bertell, have suffered suspicious "accidents" or 
10 outright attempts on their lives. 
11 When Congress recently wanted an eminent 
12 nuclear weapons designer to study the classified 
13 stockpile stewardship plan in the "green book," the DOE 
14 refused to give him access. 
15 The Rocky Flats grand jury indictment is also 
16 classified. When important information is withheld from 
17 the people, there is no real democracy. 
18 So we, the people of New Mexico, do not trust 
19 the Department of Energy to tell us the truth or to keep 
20 our health and safety a priority. This Environmental 
21 Impact Statement is unacceptable for a number of reasons. 
22 First, the rebuilding of the botched nuclear 
23 facilities storage facility is not included. Since the 143-44-3 
24 original plan obviously wasn't sufficient, new plans, 
25 which are much more extensive than the original, need to 
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Comment 43-44-3 

Location ofEIS Revision: None 

Response: 

DOE believes that the 1986 Environmental Assessment for the construction 
and subsequent operation of the Nuclear Material Storage Facility is 
sufficient. DOE believes that this EA is adequate to address the potential 
impacts of refurbishment of the facility and its future occupancy for the 
purpose intended and need not be revisited for the purposes of compliance 
with NEPA. 

Also, see response to comment 10-17-3, above. 
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1 be studied for their environmental impact. 
2 For example, changing from a passive cooling 
3 system to a particular active system could quadruple the 
4 storage capacity, thus possibly quadrupling the 
5 environmental impact. 
6 Second, DOE claims that the Los Alamos waste 
7 sites will be cleaned up by the year 2006 because the 
8 waste will be shipped to WIPP. However, 85 percent of 
9 the waste in Area G is nonretrievable, and there are no 
10 plans to clean up this 85 percent. 
11 How can we trust LANL to responsibly manage new 
12 waste when it has not yet sufficiently dealt with its 
13 existing waste? 
14 Third, the expansion of Area G is also missing 
15 from this environmental study, despite the fact that the 
16 expansion would destroy ancient ruins, would border San 
17 Ildefonso Pueblo sacred lands and could contaminate the 
18 adjacent spring and wetland upstream from White Rock. 
19 The water in Los Alamos Canyon is already 
20 contaminated, and Los Alamos is still using a very old 
21 water purification system in a 45-year-old facility. 
22 Fourth, the DOE wants LANL to manufacture 
23 plutonium pits now that Rocky Flats production has been 
24 stopped. These pits used to be called triggers, because 
25 that is their function, to trigger the nuclear bombs. We 

43-45-21 

143-46-1 

43-47-7 

143-48-10 

43-49-6 
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Comment 43-45-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-4-21, above 

Comment 43-46-1 

Location of EIS Revision: None 

Response: 

DOE and LANL are committed to pollution prevention programs and waste 
minimization practices, to the extent practicable, that will minimize the 
generation of all wastes. See the response to comment 35-4-1, above. 

Comment 43-47-7 

Location of SWEIS Revision(s): None 

Response: 

The analysis of the siting and construction for the expansion ofT A-54/Area G is 
presented in volume II. In volume I, chapter 5, section 5.3 presents the 
cumulative impacts of operating the expanded Area G. See also the response to 
comment 3-10-7, above. 

Comment 43-48-10. 

Location of SWEIS Revision(s): None 

Response: 

Any contamination of the surface and perched waters in Los Alamos Canyon has 
not caused the supply of drinking water, regional aquifer, to be contaminated. See 
Major Issue 2.4, Water Quality. 

Comment 43-49-6 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 29-1-6, above. See also Major Issue 2.5 (in 
chapter 2 of this volume, Pit Production, Comparison Between LANL and the 
Rocky Flats Plant. 
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1 are suspicious that their name was changed to be -- to 
2 more easily hide from the public what they really do. 
3 LANL claims it will not take over the work of 
4 Rocky Flats because they will only manufacture up to 80 
5 trigger-pits per year while Rocky Flats produced 200 per 
6 year. Merely lowering the number does not satisfy our 
7 concerns. It is the production itself that is hazardous, 
8 even if LANL only made one new bomb trigger per year. 
9 This SWEIS does not convince us that fewer is safer. 
10 I and other Sisters of Loretto were among the 
11 many hundreds of protesters arrested at Rocky Flats. It 
12 was public protest that finally stopped the plutonium 
13 trigger production and began to lessen the environmental 
14 pollution from that plant. 
15 I guarantee that if LANL accepts the former 
16 work of Rocky Flats, it will also have to deal with the 
17 problems and protests and arrests of citizens who will 
18 not quietly accept this dangerous pollution. 
19 Fifth, LANL wants to expand the use of the CMR 
20 building, but in December of 1996, the DOE admitted that 
21 the CMR building was one of the most unsafe uranium 
22 facilities in the nation. 
23 How can this be environmentally sound? 
24 Sixth, LANL plans to build a Neutron Science 
25 Center, which is the accelerator program that used to be 
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cont. 

43-50-22 

143-51-19 

Comment 43-50-22 

Location of SWEIS Revision(s): None 

Response: 

See comment 11-21-22, above. 

Comment 43-51-19 

Location of SWEIS Revision: None 

Response: 

DOE disagrees that LANSCE was shut down as a result of violations of the 
CAA. See the response to comment 3-11-19, above. 
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1 called the Meson Physics Facility. However, this 
2 facility was closed by the DOE after CCNS filed a notice 
3 of intent to sue over longstanding violations of the 
4 Clean Air Act. 
5 Seventh, the SWEIS does not address the 
6 increased seismic activity in the area. 
7 Eight, expanded operations necessitates the 
8 storing of about 10 times more tritium. Tritium breaks 
9 down much more quickly and would, therefore, have to be 
10 replenished more often. Being gas, it is harder to 
11 contain, and since it combines readily with water, it 
12 more easily causes biological damage. 
13 Nine, the SWEIS does not address the problems 
14 inherent in transporting radioactive materials to and 
15 from LANL. In the interest of time, I will simply 
16 resubmit the written testimony for the Department of 
17 Energy which I gave back in 1994. 
18 Ten, we are not convinced of the need for 
19 tripling the high explosive testing capabilities. 
20 Putting together all that the DOE wants, we are 
21 suspicious that our government really wants first strike 
22 capability, against the wishes of the American people. 
23 This SWEIS is supposed to not only address safety issues, 
24 but also must convince us that the expansion is 
25 necessary. 
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143-55-21 
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Comment 43-52-13 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 18-9-13, above. 

Comment 43-53-21 

Location of SWEIS Revision(s): None 

Response: 

In the Expanded Operations alternative, the increase in tritium research, 
development, and applications activities increases substantially (by about a 
factor of2.5, in most cases). It is anticipated that, for operational efficiencies 
(including minimizing the number of shipments, ensuring that operations are 
"buffered" from periods of time when shipments are difficult, etc.) a larger 
increase in the on-site tritium inventory is appropriate. The optimal inventory 
has not been determined, but it would not exceed the 10-fold increase 
analyzed (thus, this is a conservative bound for the inventory), most of which 
would be at WETF. It is important to note that most of this increase would 
remain in storage, typically in shipping containers or in a solid matrix form, 
and thus the potential for release is minimized. The routine impacts of 
operations are dependent on the throughput in the facility (which increases by 
a factor of about 2.5 at WETF), and the accident impacts are dependent on the 
material"at risk" (i.e., in process) in the facility. This is anticipated to increase 
by a factor of about 2.5 at WETF, as well. The effects of tritium on the human 
body are discussed in volume III, appendix D, section 0.1.1.4. For a broad 
discussion of the health effects of exposure to ionizing radiation, the reader is 
referred to the beginning sections of appendix D in the SWEIS. 

Comment 43-54-20 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 15-6-20, above. 
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Comment 43-55-21 

Location of SWEIS Revision(s): None 

Response: 

The number of high explosives tests in a given year is dependent on a number 
of factors, including the mix of the types of tests performed, the funding 
provided, the types oflarge tests prepared for (several smaller scale tests may 
be required to prepare for a large scale test), and the number and nature of any 
specific materials or stockpile issues being researched or evaluated at a given 
time. Given that level of variability, it was determined that a reasonable upper 
bound for test activity under the Expanded Operations alternative would be to 
perform up to 3 times the number of tests, as compared to the numbers 
reflected in the No Action alternative. While this is not currently anticipated 
to be a sustained level of test activity, the impact analyses reflects it as such, 
for the purposes of bounding the potential environmental impacts. 

Comment 43-56-3 

Location of SWEIS Revision(s): None 

Response: 

The SWEIS analyzes the environmental impacts of the four alternatives, 
including the potential environmental impacts of expanding operations at 
LANL. DOE will utilize this analysis in making its decision on the level of 
operations at LANL. The need to expand operations, such as the pit 
manufacturing capabilities, was thoroughly described in the SSM PElS, and 
the possible selection of TA-54/Area Gas a regional disposal site for low
level radioactive waste was analyzed in the WM PElS. Several accidents are 
evaluated to assess their potential impacts should such unlikely events occur. 
See also Major Issue 2.1 (in chapter 2 of this volume), Anti-Weapons 
Sentiment/Mission and Major Issue 2.7, Expansion of TA-54/Area G 
Disposal Facility, respectively. 
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I We, the Loretto Community with the majority of 
2 the people of Northern New Mexico, are not convinced that 
3 the expansion is necessary, nor that it is safe, and we, 
4 therefore, oppose the plans of this SWEIS. 
5 Sister Patricia Jean will give the conclusion. 
6 MS. MANION: Since the United States is the 
7 only nation that has actually used nuclear weapons on 
8 another nation, when that use has been shown historically 
9 to be unnecessary, we cannot trust that our government 
I 0 will not use them again. 
II Even if these weapons of mass destruction are 
12 never used again, every stage of their production, from 
13 the mining and milling of uranium ore to the disposal of 
14 the radioactive waste, is hazardous to the workers 
15 involved, to our environment and to people yet unborn. 
16 In addition, the production, testing and 
17 disposal of nuclear weapons has been done almost 
18 exclusively in low-income, minority communities, an 
19 example of severe environmental racism. 
20 The Loretto Community calls upon our government 
21 to honor the nonproliferation treaty which the US signed 
22 in I970 and renewed in 1995. In this treaty, not only 
23 did the signing nonnuclear nations agree not to develop 
24 nuclear weapons, but also the nuclear nations, including 
25 the US, agreed to work toward total nuclear disarmament. 
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43-56-3 
cont. 

43-57-15 

43-58-1 

Comment 43-57-15 

The SWEIS does not analyze the assignment of missions to LANL. These 
mission assignments, including the environmental justice impacts, were 
discussed in several programmatic NEPA documents as discussed in comment 
43-28-15, above. 

Comment 43-58-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. 
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1 The only effective way to convince other 
2 nations not to develop their own nuclear weapons is for 
3 the nuclear powers to dismantle theirs. 
4 Nuclear weapons do not make the American people 
5 feel secure. Such weapons only encourage other nations 
6 to try to match ours, and they make our facilities more 
7 likely to be targets. They also contaminate our air, 
8 water, land and food, making us ill, killing us and 
9 causing birth defects in our children. 
10 This is not our definition of security. We 
11 would feel much more secure if the billions of dollars 
12 spent on this weapons complex were instead used toward 
13 better education, health care, housing, child care, 
14 meaningful jobs and environmentally safe transportation 
IS and energy. 
16 LANL is the past-- in the past has claimed 
17 that it merely obeys the wishes of Congress. But LANL 
18 and the DOE has gone to Congress requesting this nuclear 
19 weapons work. 
20 We call upon LANL to create a new mission, to 
21 lead our country in the development of true national 
22 security, the kind of security that comes from a thriving 
23 economy, a healthy environment and well-educated and 
24 healthy citizens. We call upon our government to use 
25 this nation's great minds and resources to lead the world 
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43-58-1 cont. Location of SWEIS Revision(s): None 
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See the response to comment 35-4-1, above. 
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1 in finding ways to resolve conflicts without killing 
2 innocent people to whom God has given life. 
3 Thank you. 
4 MS. BERGMAN: Thank you. 
5 Our next commenter is signed up for 2: 15. 
6 Do we have anyone who would like to make a 
7 comment now? 
8 Or if the 2:15, Gail Karr, is in here and would 
9 like to do it now, that would be fine. 
10 MS. KARR: Yes. I was just finishing my notes, 
11 but I --
12 MS. BERGMAN: Are you Gail Karr? 
13 MS. KARR: Yes. 
14 MS. BERGMAN: Okay. Let me adjust the mike a 
1 5 little bit. 
16 MS. KARR: Is this good? 
17 Okay. My name is Gail Karr, and I live here in 
18 Santa Fe now. 
19 I used to live in Colorado on a farm between 
20 Rocky Flats and Fort St. Vrain Nuclear Generating 
21 Station, so I was surrounded by this nuclear 
22 contamination. And my neighbors were farmers and the 
23 security guards at those facilities. 
24 And from our neighbors we found out what was 
25 happening that wasn't being released in the media at that 
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1 time. They would come home, the security guards, with 
2 all sorts of stories to tell us. 
3 And then our other neighbors would tell us all 
4 these stories that you've heard about now, about all the 
5 two-headed cows and all sorts of weird, abnormal things 
6 that were happening all of a sudden on their farms. 
7 And then later on we started to hear about all 
8 the kids -- how we had a higher rate of leukemia than 
9 people in other places had, and the horror stories 
1 0 started coming out. 
11 At first it was just local, and then we found 
12 out other people were having these problems, and then it 
13 expanded, and finally, years later, the media released 
14 the information. 
IS Anyway, at that point we really felt like we 
16 were just not being respected at all. We knew that their 
17 monitoring wasn't working, that they didn't care, and we 
18 were just guinea pigs out there, that these people had a 
19 higher feeling for themselves and their ideals maybe than 
20 for the people involved who were just humans living 
21 there. And they forgot that we were the people. 
22 And now you want to move these problems here. 
23 I mean, it's a nightmare come back. Because in New 
24 Mexico, the monitoring, we've been much looser than in 
25 other states. We haven't been monitored. I feel like 
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Location of SWEIS Revision(s): None 

Response: 

LANL is subject to both Federal and State regulations, as discussed in volume 
I, chapter 7, Applicable Laws, Regulations, and Other Requirements, of the 
SWEIS. Monitoring programs are required for compliance with these regula
tions. See Major Issue 2.4 (in chapter 2 of this volume), Water Quality, for a 
discussion of the water-monitoring program. In addition, the Water Resources 
section in volume I, chapter 4 of the SWEIS describes surface water, 
sediment, and groundwater monitoring, while the Radiological Air Quality 
section discusses radiological emissions monitoring. 

For further discussion of the differences between LANL and Rocky Flats, see 
Major Issue 2.5, Pit Production, Comparison Between LANL and the Rocky 
Flats Plant, in chapter 2 of this volume. 
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1 people are moving here because they can get away with a 
2 lot of stuff. 
3 And on the other hand, if this stuff is as safe 
4 as everybody is saying, why don't they just put it in the 
5 basement at the Pentagon or something and have those guys 
6 up on the Hill doing everything on their computers, 
7 administrate anywhere. They could do it anywhere. If 
8 it's so safe, let them cook their balls at the Pentagon. 
9 Excuse me, but I get pissed about this after seeing 
10 little kids die. 
11 And I also feel like when we look at what the 
12 statistics are, and what's really happening in this 
13 country, we, as people, have suffered more from our own 
14 government's nuclear madness than any imaginary statistic 
15 we've had of any nuclear thing, had more people sick and 
16 dying from the effects of our own government's work. 
17 And I get to feel like this is really a war on 
18 our own people and that we really have to look at what 
19 our people want and what price are we willing to pay and 
20 what is the real need for this stuff now that the Cold 
21 War is over. And we don't need to keep producing all 
22 this stuff. 
23 And as the people I know who work up at the 
24 labs say, and a lot of other people say, what do we need 
25 it for anymore? Why do we need to move it? 
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1 If we're having production, we're going to have 
2 to move it. You're moving it here because no place else 
3 will let you come into their state. 
4 Thank. you. 
5 MS. BERGMAN: Thank you. 
6 Okay. We have someone signed up at 2:35. 
7 Would that person like to speak now, or would 
8 you rather wait? 
9 MS. PYLE: That's fme. 
10MS. BERGMAN: Okay. SashaPyle. 
11 MS. PYLE: I signed up to represent an 
12 organization, but I'm just going to speak on my own 
13 behalf today. So I'll just take five minutes instead of 
14 the ten. 
15 MS. BERGMAN: Okay. 
16 MS. PYLE: Thank you for being here. 
17 You're not the same faces that we've spoken to 
18 over and over and over again. We are the same faces. 
19 It's very difficult to be put in the position 
20 of being asked to give citizen input. You people are 
21 required by NEPA, the National Environmental Policy Act, 
22 to come here and listen to what we have to say, but 
23 you're not required to care, and you're not required to 
24 hold us in any particular high regard. 
25 And we come out, and we abase ourselves time 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

43-61-3 

43-61-3 

Location of SWEIS Revision(s): None 

Response: 

DOE recognizes that there is frustration with the NEPA process and how DOE 
incorporates public comments into NEPA documents. As discussed in Major 
Issue 2.2, NEPA Process, DOE has considered all comments received during 
the SWEIS process for inclusion into the scope and planning of draft and final 
SWEISs. Also, see Major Issue 2.1, Anti-Weapons Sentiment/Mission, in 
chapter 2 of this volume. 
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1 and time again by giving you our most considered opinions 
2 which then go into a black hole of policy, where there is 
3 absolutely no reflection back to us that our words have 
4 had any impact on you whatsoever. So it's vecy 
5 difficult. 
6 The Environmental Impact Statement that has 
7 been released for LANL is basically a whitewashing of a 
8 program that undennines the comprehensive test ban treaty 
9 and hacks away at the roots of any work that has been 
10 done towards nonproliferation on a global basis. It's an 
11 attempt to provide increased conduit of funding to 
12 programs that are extremely bloated and not needed. 
13 I believe the Sisters of Loretto gave you a 
14 vecy eloquent statement on that, and I'd like to just 
15 underscore how clear their statement is in terms of how 
16 people around here really do feel. 
17 This morning one of the defenders of the lab 
18 said in his testimony that so many pro grams are going on 
19 at the lab that are not related to nuclear weapons 
20 production, and he named all kinds of really progressive 
21 programs and solar energy and this, that and the other. 
22 If you strip away the rhetoric and you look at 
23 cash flow, the truth of the matter is that the 
24 progressive programs at Los Alamos are getting a drop in 
25 the bucket and the nuclear weapons work is sucking dry 
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See the response to comment 10-2-1, above. 
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I this hugely bloated budget of money that comes to the lab 
2 from Congress. 
3 And I think part of the problem is that the 
4 public opinion has been labeled as being a fringe 
5 opinion. 
6 George Dial said in the EPA hearings in January 
7 about WIPP that all opposition to WIPP was coming from 
8 fringe groups. 
9 I'm really tired and insulted at being 
10 considered a fringe group. I am a totally mainstream 
11 person. I'm a parent, a homeowner, a business owner. 
12 I've been an employer, an employee. I'm a voter, I'm a 
13 taxpayer. I'm not the fringe. I'm also not as 
14 uneducated as you people would like to believe that all 
15 your opponents are. 
16 The man who spoke in defense of the lab this 
17 morning scoffed at the detractors of the lab and said it 
18 was a flat earth society. 
19 How about a live earth society? How about a 
20 real earth society? 
21 The problem with the lab is that there's no 
22 sense attached to the kind of volumes of money that come 
23 into the lab. There's no reality to it anymore. You 
24 people have had so much money coming to you for so long 
25 that you don't know what money is worth anymore. 
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1 Job security at the lab is what we're supposed 
2 to be sacrificing our environment and our health for. 
3 How about job security for everybody? 
4 We don't have the kind of job security that the 
5 people at the lab seem to think that they're due. Nobody 
6 does. Look around the room. It's not real. The flow of 
7 money is not real. It represents entrenched salaries, 
8 people who just want to protect their position, and it 
9 represents contractor for profits. 
10 And the stockpile stewardship program at ?4 
11 billion a year is more money that we spent to develop 
12 nuclear weapons in the first place. 
13 The bottom line is that it's pork. And it's a 
14 vine that is just expanding over and over again and 
15 replicating itself and choking the airways of our ability 
16 to have a society where people's taxes go to what they 
17 really want it to go to. 
18 I think most Americans would love to see the 
19 money that goes into national security go into some kind 
20 of economic conversion and into those other programs at 
21 the lab. 
22 They would be horrified to know that under the 
23 triple plutonium pit production plan that an additional 
24 58 million gallons a year of liquid radioactive waste are 
25 slated to be dumped into Mortendad Canyon. They would be 
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1 equally horrified to know that 160-some-odd million 
2 gallons a year of liquid radioactive waste have already 
3 been dumped into Mortendad Canyon. 

43-64-10 cont. Location of SWEIS Revision(s): None 

4 If people knew this, they would be outraged. 
5 When my kids go to a school that doesn't even have 
6 textbooks, I am outraged. 
7 If New Mexico has to be turned into this 
8 cradle-to-grave nuclear phenomenon, where we have to 
9 swallow all the environmental impacts of every step of 
10 production, right on down to WIPP, which, as you know, is 
11 a big, fat joke, basically what we're being told is we 
12 are a national sacrifice zone. 
13 Why is Rocky Flats shut down? 
14 Because the people of Denver are important, 
15 because there are more of them than there are of us and 
16 because they're whiter. 
17 I guess why are those people more important 
18 than we are? Why are their kids more important than our 
19 kids? Why is their water more important than our water? 
20 I don't think so. 
21 MS. BERGMAN: Please summarize your comments. 
22 MS. PYLE: I will summarize my comments. 
23 All of this expanded program at Los Alamos is 
24 based on a public relations myth that the DOE has spent a 
25 lot of taxpayer money promulgating, which is that a 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

Response: 

See the response to comment 43-28-15, above. 

43-65-15 

i 
~ 
t_::j 
Cl 

~ 
;::! 
~ 
1:? 
R-> 
:;:.:; 
~ 

~ 

§ 



w 
&t SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10, 1998 
01 
01 DOCUMENT 43 

PAGE 63 OF 230 
63 

1 solution has been found to deal with nuclear waste that's 
2 generated by nuclear weapons production, and that 
3 so-called solution is called WIPP. 
4 And since WIPP will only hold 2 percent of the 
5 nation's military nuclear waste, it's a solution only to 
6 the PR problems of DOE, and it is not a solution to the 
7 health and safety concerns of taxpaying citizens. 
8 It is the continued open door to continued bomb 
9 production and more funding from Congress, because that 
10 is all that the people at the lab and the people at DOE 
11 seem to care about, is getting more funding and spending 
12 it on the programs that they're already set up to do, 
13 instead of having the guts and courage and the vision to 
14 bring some economic conversion to the lab and to spend 
15 that money on using our supposedly brightest people to do 
16 something that benefits the American public. 
17 I am opposed to the expanded programs at the 
18lab. I think the Site-Wide Environmental Impact 
19 Statement is a joke. I think people know it's a joke. 
20 And I think the reason more people aren't here right now 
21 is because you think we're a joke and you don't care what 
22 we have to say about it. And we're very, very sorry 
23 about that fact. 
24 Some people, like me, will come back over and 
25 over again and tell this to you again. Other people are 
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1 just too tired to do it. 143-68-3 cont. 

2 Please keep in mind that the abuses of the past 
3 that were done by people who supposedly didn't know any 
4 better are going to be very, very hard to forgive if we 
5 can't·see that we've learned something. 
6 It's one thing in World War II, under the guise 
7 of national security, to start a nuclear program and 
8 worry about what's going to be done with the waste later. 
9 It's one thing in the '90s to bury it in pits and ponds 
10 and cardboard boxes and say "We'll deal with it later." 
11 Now we know better. We want to see that you 
12 are showing us that you have learned something. We're 
13 not seeing it. 
14 MS. BERGMAN: Thank you. 
15 Okay. We don't have anyone signed up to give 
16 comments until three o'clock. 
17 Is there anyone who would like to give comments 
18 right now? 
19 Thank you. Please state your name. 
20 MS. ARNOLD: My name is Merlinda Arnold. 
21 And I -- this is the first hearing I've been 
22 to, and I don't know how this works. 
23 If I ask a question, do you answer? 
24 MS. BERGMAN: Yes. 
25 MS. ARNOLD: Oh, okay. 
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1 MS. BERGMAN: I'd be happy to. 
2 MS. ARNOLD: The first question that came up 
3 for me, just being here for about half an hour, is why 
4 are -- why are we doing this? Why is there this kind of 
5 exchange going on between the DOE and the residents of 
6 Santa Fe or this area? 
7 MS. BERGMAN: Is your question why are we 
8 having a hearing or -- why are we having a hearing? 
9 MS. ARNOLD: Yeah. Right. 
10 MS. BERGMAN: Do you want--
11 MS. CRUZ: The hearing is part of a process 
12 that the Department goes through in analyzing the 
13 environmental impacts of proposed actions. 
14 In this case, we're looking at the next 10 
15 years of operation of the Los Alamos National Laboratory, 
16 and we've analyzed four alternatives for that. It's 
17 published as a Draft EIS, and the public hearings are to 
18 get feedback to see what we need to finalize the EIS. 
19 So the feedback we get isn't to communicate the 
20 intent, it is to communicate information to the public 
21 and to the decision makers. And we're trying to find out 
22 if we've left something out, if there's something else 
23 that needs to be done, have we done what we set out to 
24do. 
25 MS. ARNOLD: Thank you. 
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1 So the feedback is people come and they give 
2 their view to you, and then you take that information and 
3 you have a group or a council or -- how do you -- how do 
4 you assimilate that information? 
5 MS. CRUZ: Yeah. There's a team of people that 
6 actually are preparing the EIS, and that team of people 
7 will look at the comments that are received and determine 
8 what changes need to be made to complete the final EIS. 
9 MS. ARNOLD: Okay. 
1 0 And do you have a time limit on that? 
11 MS. CRUZ: The schedule is to publish the final 
12 EIS in November of this year. 
13 MS. ARNOLD: Uh-huh. Okay. 
14 And is there an immediacy to increasing the 
15 production of plutonium? I mean-- or the triggers in 
16 Los Alamos? Is there an immediacy for the DOE to do 
17 that? I mean, is there a push in your Department to do 
18 that? 
19 MS. CRUZ: The process is one that says we 
20 analyze the impacts. So first the decision has to be 
21 made after the final EIS is published as to what the 
22 Department's going to do. As I said, we have four 
23 alternatives to analyze. 
24 MS. ARNOLD: Yes. 
25 MS. CRUZ: One of those is the preferred 
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1 alternative, and that preferred alternative does have the 
2 production of plutonium pits, up to 80 pits a year. 
3 MS. ARNOLD: Uh-huh. 
4 MR. CRUZ: So the analysis is in the EIS. 
5 30 days after the issuance of that document, of 
6 the final EIS, is announced, and no sooner than 30 days 
7 after, the Department can make a decision about what 
8 they're to do at Los Alamos based on the information in 
9 the EIS and programmatic consideration. 
10 MS. BERGMAN: Earl, can you expand on that? 
11 Were you going to say something in terms of the program? 
12 MR. WHI1EMAN: I think Corey covered it. 
13 MS. BERGMAN: Okay. 
14 MS. ARNOLD: So I just wondered, again, is 
15 there an immediacy for the DOE to have your preferred 
16 program go into institution -- to start instituting it? 
17 Is there a -- is there a thrust from the DOE to do that? 
18 MR. WHI1EMAN: Well, the Department does not 
19 have a plan and a need for large quantities, large being 
20 tens of pits, over the near term. 
21 We do have expectations of making one or two 
22 pits per year for replacing pits that we destroy in our 
23 testing that we do each year to see if they're still safe 
24 and reliable. We analyzed, in this EIS, making as many 
25 as 80 in one year. 
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1 We don't have any demand today to --for 
2 anything like that. We would expect that for pits that 
3 would be used for experimental purposes and analysis and 
4 metallurgical studies and so on, as well as a few pits 
5 that might go into the nuclear weapons stockpile to 
6 replace those that we're destroying as we do evaluation 
7 of those pits, we may make 10 to 20 a year over the next 
8 few years. 
9 MS. ARNOLD: Okay. So I-- thank you. I have 
10 a clear understanding of where the DOE is -- sits in 
11 this. Thank you. I just wanted to clarify some things. 
12 MS. BERGMAN: Thank you. We appreciate your 
13 questions. 
14 Yes. 
15 MS. MANION: To follow up on one of her 
16 questions, the team that will take our comments and that 143-73-3 
17 devise the impact statement, who are they paid by, or 
18 employed by? 
19 MS. CRUZ: They are the Department of Energy 
20 employees. 
21 MS. MANION: Thank you. 
22 MS. CRUZ: National Environmental Policy Group. 

23 MS. MANION: In other words, they have an 143-73-3 cont. 
24 interest in this? 
25 MS. CRUZ: The National Environmental Policy 
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1 Act requires that the agency that is making the decisions 
2 develop the information so that they make their decisions 
3 with full recognition of the environmental impacts. 
4 MS. MANION: Okay. 
5 And then does the EPA still have to okay it? 
6 MS. CRUZ: They comment on it. 
7 MS. MANION: They comment on it. 
8 Who okays, gives you the green light to go 
9 ahead? 
10 MS. CRUZ: It's the Department's decisions. 
11 The Department of Energy makes the decisions based on the 
12 EIS. 
13 MS. MANION: Interesting. Thank you. 
14 MS. BERGMAN: Yes. Please state your name. 
15 MR. DOYLE: I don't have prepared remarks, 
16 but--
17 MS. BERGMAN: Could you give us your name? 
18 MR. DOYLE: Sure. I'm Bill Doyle. I'm a 
19 retired homeowner living in the area, considered a 
20 historian. 
21 I've been thinking -- these are quite some 
22 shows. We're accustomed to them. Anyone who has lived 
23 in the area for any time at all, who's interested in 
24 modern technology and its dangers has been to many of 
25 these, and they all have a kind of sameness about them, 
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1 because, you know, once you've gone through the round 
2 four or five times, you begin to understand how difficult 
3 it is for people in your position really to hear what's 
4 going on and to match in your own personalities and 
5 consciousness the authenticity of the people who come to 
6 the microphone, which is why these hearings are all so 
7 one-sided. 
8 We hear year after year after year residents 
9 from all walks of life who have made themselves 
10 acquainted with the fact that we live in the dangers of 
11 the world here, what that means to us, and then trying to 
12 convey it to people like yourselves. 
13 And it's so difficult for you here, because 
14 within the nuclear establishment we have a kind of closed 
15 society, of-- just penetration into the inner circles to 
16 some degree means that people have closed themselves off 
17 from certain viewpoints. And once you get in there, 
18 they're reinforced. 
19 And my friends are always coming back from 
20 their personal experiences here on the Hill, saying, 
21 "Well, these are real liberals. I mean, God, they're 
22 much more liberal than most of the people that I know. 
23 But, God, they're so closed minded. 
24 And what you wind up with is, you know, what 
25 you would -- what I always seem to perceive here is the 
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1 old definition of an administrator. An administrator is 
2 a person who is capable of listening endlessly to 
3 arguments about decisions which have already been made. 
4 And we really would like to see you, 
5 yourselves, trying to transcend this kind of crackpot 
6 realism as part and parcel of being a part of the culture 
7 of the Hill. I mean, if you can't get past it, you 
8 really can't hear us. 
9 And what this -- and this is really what 
10 this-- most of the people here state, particularly this 
11 young businesswoman who I've never seen, was challenging 
12 you to do, is to climb outside this closed circle which 
13 is your life, to be able to hear what's said so that you 
14 can develop your own authentic passions, to transmit that 
15 to whoever it is you have to see, in order to help them 
16 see that the culture as a whole in Northern New Mexico 
17 feels that it's being saddled by an incubus which is 
18 riding us now to some terrible crosspaths. 
19 As I say, all the hearings up to now have 
20 betrayed this same kind of one-sided relationship between 
21 insight, humanity and callous unconcern. I just hope 
22 you'll develop enough sensitivity to your own humanity so 
23 that what is being said here, for God knows how many 
24 times, finally gets to be heard. 
25 Thanks. 
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2 Yes. Earl is going to respond. 
3 MR. WHITEMAN: Yeah. 
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4 Sir, I agree that the process here of us 
5 sitting here and you all talking is not one that 
6 generates much dialogue. Frankly, we would prefer to 
7 answer your questions and talk to you about these. The 
8 local people here we've met with in setting up this 
9 meeting have asked us not to respond unless specifically 
10 asked. 
11 So I guess I would encourage people, please ask 
12 us questions, because we would much rather respond than 
13 sit here and not respond. But we were asked by the local 
14 people not to unless asked. 
15 MR. DOYLE: I guess the question that I'm 
16 asking you is to try to get into your own consciousness 
17 the extreme breadth of feeling in this part of the world, 
18 which is the part I live in, that what you're doing is 
19 dangerous as hell and we don't like it. 
20 Thanks. 
21 MS. BERGMAN: Do we have any other-- yes. 
22 MS. MANION: It just occurred to me to ask you, 
23 where do you two gentlemen live? 
24 MR. WHITEMAN: I can answer for both of us. We 
25 both live in Albuquerque. 
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1 MS. MANION: I see. 
2 Thank you. 
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3 MS. BERGMAN: Let me ask if there's anybody 
4 else that has a comment first, because you gave a comment 
5 this morning. Okay. Just a minute. 
6 Does anyone else have any comments or questions 
7 that they want to ask right now? 
8 Please come to the mike. 
9 And please state your name. 
10 MS. WILSON: My name is Virginia Wilson. 
11 And I have lived in New Mexico for 20 years 
12 now, and it is a land of particular value to me, and I do 
13 not want to see it more adulterated by nuclear 
14 explosions. And I think the idea of desecrating land 
15 that is sacred is abhorrent. 
16 The Pajarito Plateau seems particularly sacred 
17 in the very fact that it's only a few million years since 
18 it came out of the very center of the earth. There's 
19 something magical about it that's even being there. And 
20 then it has been used by peoples longer and more 
21 consistently than probably any other place in our 
22 country. 
23 And this -- this movement to make the land 
24 uninhabitable in the future, to do to this land what has 
25 happened to Rocky Flats in Colorado is sad indeed. 
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1 And I was very sorry when I picked up this 
2 morning's paper -- I didn't know about these hearings, 
3 and I only saw it in this morning's paper -- that only a 
4 few people in Los Alamos went to your hearings yesterday. 
5 And although I had a very busy day today, I've just come 
6 out of two long meetings that took the time, until now, I 
7 thought I cannot not be there today and be one person 
8 saying don't do this. It's important not to. 
9 Thank you. 
10 MS. BERGMAN: Thank you. 
11 I want to see if there's anybody that hasn't 
12 commented yet that wants to, because you already did. 
13 MS. ARNOLD: Well, I didn't give my comment. 
14 MS. BERGMAN: Okay. Come on. Come on up. 
15 MS. ARNOLD: Okay. 
16 MS. BERGMAN: State your name again, please. 
17 MS. ARNOLD: Okay. My name is Mer linda Arnold. 
18 And I just want to say that I'm very against 1 43-78-1 
19 it. I'm very against expanding plutonium triggers here, 
20 expanding them anywhere in the United States or the 
21 world. And I just really feel the need to say that. I 
22 didn't say that before. 
23 Thank you. 
24 MS. BERGMAN: Thank you. 
25 Okay. Why don't you go ahead, come on up, and 
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1 state your name again, please. 
2 MS. JETIE: My name is Cathy Jett. I've been 
3 here four years. 
4 You had talked about dialogue, and so explain 
5 to me, as a layperson, when you do this manufacturing 
6 process, explain why it's safe. 
7 In other words, it seems like there's a big 
8 concern about just the manufacturing process of the 
9 plutonium pit. So you're totally convinced it's safe, 
10 and you've got 8,000 PhD people up there working really 
11 hard. Everyone here is completely convinced that it's 
12 like totally unsafe. 
13 So talk to me about why-- why it's safe, why 
14 it's not going to get in the air and the water, because I 
15 don't get it. 
16 Thanks. 
17 MR. WHI1EMAN: Yeah. That's a hard question. 
18 First, let me talk a little bit about what it 
19 means to make a plutonium pit. You know, plutonium is a 
20 heavy metal, that if you held it in your hand it would 
21look and feel like lead, very heavy. 
22 In order to manufacture a plutonium pit, it's 
23 cast into a shape. It's then machined, like you would 
24 machine stainless steel and brass or some other metal. 
25 It's assembled into its final condition. There's another 
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1 kind of metal, usually, you know, stainless steel or 
2 aluminum, that's welded over the outside of this pit, so 
3 that then the plutonium is totally encased. 
4 All of those operations occur within -- at Los 
5 Alamos within a facility that's called TA-55. If you 
6 were to walk within that facility, you would find it 
7 looked like a hospital. You would see these 
8 strange-looking boxes with these gloves that you put your 
9 hands in, all of the work going on inside that. 
10 You'll see-- you would see about half of the 
11 building was devoted to equipment to deal with handling 
12 the air, recirculating the air, so that there's-- as air 
13 comes out of the building, it doesn't contain any 
14 contaminants. 
15 TA-55 has operated there at Los Alamos since 
16 1978, so it's been operating there for about 20 years. 
17 It has been making pits since 1978. In the past, the 
18 pits that we've made there did not go into US nuclear 
19 weapons stockpile. Instead they were used by Los Alamos 
20 for their experimental purposes. Some of them were taken 
21 out to the Nevada Test Site in Nevada, when we were still 
22 doing underground nuclear testing, and some of the pits 
23 made at Los Alamos were used for that test program. 
24 So what we're talking about doing in the future 
25 at Los Alamos is not very different than what we've done 
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1 at TA-55 for the past 20 years. 
2 I mentioned earlier that I expect that we would 
3 make 10 to 20 pits a year over the next decade or so. 
4 We've covered in this EIS making as many as 80, though--
5 you know, it could happen that we-- the country required 
6 us to make 80, but I seriously doubt that at the moment. 
7 10 to 20 a year is not that different from the 
8 number of pits that Los Alamos has been making in that 
9 facility for other purposes for the last 20 years, and I 
10 think the record would show that people who have worked 
11 in that facility during that time period have done so 
12 safely. Some of them are sitting in this room that have 
13 worked there during that time period. 
14 We're modifying that building and upgrading it. 
15 It's been operating for 20 years without any major 
16 refurbishment, so a lot of what you're going to be seeing 
17 happening up there by us over the next few years is to 
18 modernize that facility. It's modern, but it is 20 years 
19 old, and some of the things -- the equipment needs to be 
20 upgraded. 
21 As well, the making pits for the US nuclear 
22 weapons stockpile requires more manufacturing controls, 
23 quality controls and such, more than what Los Alamos 
24 traditionally did when they were making pits for their 
25 development program. That required us to modify some of 
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1 the equipment. 
2 But I think if you look at the record, I think 
3 the record shows it's operated very safely for the last 
4 20 years, and what we're asking that facility to do for 
5 the future is not that different from what we've been 
6 doing in the past. 
7 MS. BERGMAN: Any other questions or comments? 
8 MR. CHASE: All the artists that represent the 
9 creative community of Santa Fe --
10 MS. BERGMAN: Could you state your name, 
11 please? 
12 MR. CHASE: My name is Jamie Chase. 
13 -- we inhabit a very different world 
14 conceptually, perceptually, behaviorally than people that 
15 live up in the Los Alamos and conduct the curiosities of 
16 scientific research. 
17 You're talking about things having been done 
18 much differently than they were in the past. And I agree 
19 that the whole concept that motivated the beginning of 
20 Los Alamos and that research was done in a paradigm of 
21 conflict and passed, hopefully, a lesser form of 
22 evolution than we have arrived at now. 
23 And if there is great minds up there working in 
24 a futuristic sense, why are we perpetuating a momentum 
25 that obviously is a tunnel of devastation and degradation 
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1 of human values. 
2 Also, as a question to the people at the 
3 panel -- I don't come to these things very often. I was 
4 kind of dragged here by an activist who I'm very fond of, 
5 and, obviously, I have no public speaking charisma. 
6 But I am going to ask you if this litany of 
7 ongoing negativity of you against us, we are your 
8 enemies, somehow the division that exists between us and 
9 you is just an ongoing fact of life, or do these comments 
10 that come to you -- do they ever shake your own faith in 
11 what you do? Do you ever question the results of your 
12 process that you're involved in? 
13 And if so, would you be willing to change your 
14 awareness of that? Would you actually be willing to take 
15 another job or to redirect the efforts of your 
16 intelligence towards something that was, to my 
17 definition, more sane and more life-enhancing? 
18 Would you even want to respond to that question 
19 besides abstractly hearing it? 
20 Is there ever any crisis of faith, or do you 
21 believe 100 percent in what you do? 
22 MR. WHI1EMAN: Well, obviously this is a 
23 subject that there are very differing points of view on 
24 this in the United States, and you're seeing some of 
25 those points of view represented by the people who are 
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1 attending here today. I think all of us have our 
2 strongly felt beliefs because -- for very good reasons. 
3 I would just ask you, do you go home after 
4 hearing us talk and change some of your beliefs, as well? 
5 MR. CHASE: I don't get to hear enough of what 
6 you have to say to justify what you do, to know really 
7 what you feel. I mean, all I can see are the effects of 
8 certain consequences of certain actions, and none of 
9 which seem to be positive, from what I'm hearing. 
10 I don't know the hard science. I'm amazed at 
11 the amount of scientific research that these citizens 
12 have gone to to try to speak to you in your language. I 
13 personally don't have the discipline or concentration to 
14 do that. So I'm just trying to appeal to you as human to 
15 human person. 
16 So you don't have any crisis of faith, you 
17 never questioned whether you're in the right line of work 
18 or--
19 MR. WHI1EMAN: No. I feel very good about what 
20 I've done through my life, and I sleep very well at 
21 night. 
22 MR. CHASE: That's good. I'm glad you can say 
23 that. I hope you mean it. 
24 MS. BERGMAN: Do we have any other comments or 
25 questions? 
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1 Our next-- okay. Go ahead. We don't have 
2 anyone else. 
3 MS. MCMULLEN: I just wanted to comment on 
4 something that somebody else said earlier this afternoon 
5 about there not being very many people here because we're 
6 so discouraged, and even those of us who come, we do feel 
7 very discouraged, because we feel like we keep saying the 
8 same thing over and over and over again, and it doesn't 
9 seem like any of it is heard. 
10 So I wanted to say a couple of reasons why some 
11 of us come anyway. 
12 And one is to just honor our own integrity that 
13 there's a chance to say no once again. So we stand up 
14 and say no once again, regardless of how many meetings 
15 we've had to go to today or if we're missing work and, 
16 therefore, pay or, you know, what other things that we 
17 have to do in life. We still come to say no one more 
18 time. 
19 Another is that for some of us the being here 
20 and sharing with each other is a kind of prayer, and it 
21 puts the prayer out that the world will be made safer and 
22 that we will stop some of the craziness that we believe 
23 makes the world unsafe. 
24 And a third is that some of us, especially the 
25 organizations, are very deliberately gathering evidence 
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1 for possible suits in the future, because that seems to 
2 be the best way to stop this kind of stuff. 
3 MS. BERGMAN: Thank you. 
4 Any other questions or comments? 
5 Okay. Yes, please. State your name, please. 
6 MS. SHELLAR: Hi. My name is Susan Shellar. 
7 And I would just like to go on record as saying 
8 that I'm opposed to any continued nuclear proliferation 
9 and all the accumulation of nuclear garbage that we're 
10 already not dealing with adequately. 
11 Can you hear me? Am I close enough? 
12 And I haven't spoken at one of these meetings 
13 before, but I've been at many of them. 
141'mjust very concerned about the air. I'm 
15 very concerned about the water, the aquifers, etcetera, 
16 and the leakage of garbage into our environment. 
17 And I think the more that we make, the more we 
18 have to deal with. I'd rather see the labs be used to 
19 figure out a way to really deal with the problems that 
20 we've already made for this earth and so continuing to 
21 add to that. 
22 And I think that's all I have to say right now. 
23 Thank you. 
24 MS. BERGMAN: Do we have anyone else who would 
25 like to ask a question or state a comment right now? 
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1 Okay. We'll take a 20-minute break. We'll get 
2 back together a quarter to 3:00. 
3 (Proceedings in recess.) 
4 MS. BERGMAN: Please state your name. 
5 MS. GOODMAN: Lois Goodman. 
6 Do you need other information? 
7 MS. BERGMAN: No. That's fine. 
8 Just speak into the mike, please. It's a 
9 little hard to hear. 
10 MS. GOODMAN: Okay. I have been appointed to 
11 the City/County Bypass Task Force, and we've been asked 
12 to give input into the design of the future commercial 
13 areas along the bypass. And there are, I think, 12 
14 interchanges that have been planned for the bypass, and 
15 there is a commercial area all along in these nodes and 
16 all along the 14 miles, and some of it quite extensive, I 
17 understand. 
18 I guess I'm asking the DOE how they expect a 
19 bypass to be safe for expanded, you know, nuclear 
20 operations in the lab when this could turn into another 
21 Cerrillos Road, and I'm wondering why there aren't 
22 representatives at the meetings that are happening right 
23 now, trying to help the citizens get a limited access 
24 bypass rather than just a road that is going to attract 
25 commercial development and be very -- and continue the 
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1 danger. I mean, we'll have St. Francis all over again. 
2 So I'm against the expanded operations. 
3 Thank you. 
4 MS. BERGMAN: You had a question, though, 
5 concerning bypass? 
6 MS. GOODMAN: Yeah. I guess I think that the 
7 Department of Energy should be helping the citizens get a 
8 limited access bypass. 
9 MS. CRUZ: Okay. There's -- some of this I can 
10 talk to and some of it that I can't, in the sense that I 
11 don't want to go and tell you or go beyond what I know. 
12 As far as the bypass goes, the plans for the 
13 bypass, the Department has offered up funds for the 
14 construction of the bypass. It was associated-- the 
15 money that was sent over for the construction was 
16 associated with the WIPP actions and the action that 
17 opened WIPP and have it available and have corridors 
18 available for shipment. 
19 As far as whether it should be limited access 
20 or something, that's not something the Department would 
21 control. That's a state road kind of thing. 
22 MS. GOODMAN: But if the money came from a 
23 federal agency and was for something as important as the 
24 transportation of nuclear material both to and from Los 
25 Alamos, why wouldn't there be people there that were 

KATIIY TOWNSEND COURT REPOR'IERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

143-82-1 cont. 

43-82-1 cont. 

43-82-1 cont. 

~ 
§ 
~ ..... 
t; 
c 
(") 
;:: 
~ 
~ 
1::t 
Roo 
:::r.:; 
(1:> 

~ 
c 
~ 
(1:> 

"" 



w 
~ SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10, 1998 
00 
oo DOCUMENT 43 

PAGE 85 OF 230 
85 

1 giving their expertise as to how to make it safe? 
2 Because the design that is in place now is 
3 going to be too congested and not going to -- in my mind, 
4 it's not going to be safe, because it's going to start 
5 out with two lanes and then go to four lanes, and all 
6 these interchanges with the commercial development and 
7 added traffic -- we're totally defeating the purpose. 
8 MS. CRUZ: See, now you're getting into the 
9 place where I know very little. I do know --
10 MS. GOODMAN: Meetings are happening right now. 
11 The first task force meeting will be in the county 
12 building, which I think is right over here, and that will 
13 be from 3:00 to 5:00 on June 19th. 
14 MS. CRUZ: Okay. 
15 What I was going to say is the road is not 
16 entirely funded with Department of Energy money. There 
17 is other money, I believe it is state money, that went 
18 into the construction of that road. 
19 MS. GOODMAN: I think they'd listen if there 
20 were--
21 MS. CRUZ: Right. 
22 Now, the road is actually being constructed, I 
23 believe, by the Highway Department. And what I can do is 
24 I can take your comment back and make sure that people 
25 are offered the Department's expertise and consultants, 
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1 if you will, to the Highway Department for the 
2 construction of that road. I suspect that's already 
3 happened, but I can check and make sure that that 
4 information gets passed on. 
5 MS. GOODMAN: Well, it appears now that 
6 commercial interests are the driving force of the design 
7 of this bypass. 
8 MS. BERGMAN: Thank you for your comment and 
9 question. 
10 David McGowan. 
11 MR. MCGOWAN: Yes. My name is David McGowan, 
12 and I do live here in Santa Fe. 
13 I speak as a steward of God's wonderful 
14 creation. Our environment, both local and worldwide, is 
15 very prevalent. Nuclear fission is the most destructive 
16 instrument known to human kind. 
17 We do not need nor want any nuclear fission 
18 happening here in Santa Fe, and in all of New Mexico. As 
19 a matter of fact, I speak against the development of new 
20 nuclear devices, especially those designed for war. I've 
21 seen the destruction of war. I've visited Warsaw, 
22 Poland, in 1946. I visited Japan in 1947. I've been to 
23 Hiroshima. I've talked to survivors of both Hiroshima 
24 and Nagasaki. 
25 Recently we have seen great concern about the 

KATIIY TOWNSEND COURT REPOR1ERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

43-83-1 

Comment 43-83-1 

Location of SWEIS Revision(s): None 

Response: 

Comment acknowledged. See Major Issue 2.1, Anti-Weapons 
Sentiment/Mission, in chapter 2 of this volume). 

~ 
;:! 

~ 
t1 c 
~ 
;:! 
~ ;:s 
~ 
R<> 

~ 
{5 
c 
i; 
~ 



w 
&t SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10, 1998 
\0 
o DOCUMENT 43 

PAGE 87 OF 230 
87 

1 nuclear testing of weapons -- or testing of nuclear 
2 weapons by both India and Pakistan. Let us remember the 
3 United States secretly assisted France in its final 
4 testing in the South Pacific. 
5 We, in United States, signed both a 
6 nonproliferation treaty and the test ban treaty. At the 
7 beginning of the process, the declared nuclear powers, 
8 including the United States, promised to cut our nuclear 
9 weapons drastically, yet we remain at the start one 
10 stage. If we were to move to the start two stage, then 
11 the weapons level would be cut in half, more than half. 
12 With 8,000 nuclear weapons in our arsenal and 
13 an extra 12,000 warheads in storage, do we need more? 
14 Now Congress has budgeted 44 billion to 
15 continue to test weapons by computer and subcritical 
16 explosions. 
17 Do we need to bring more highly radioactive 
18 plutonium into the state and along our state highways for 
19 nuclear weapons? 
20 Certainly not. Let us use those creative, 
21 wonderful Los Alamos brains for constructive purposes. 
22 That's my statement. 
23 MS. BERGMAN: Thank you. 
24 Do we have any other comments or questions? 
25 It's five minutes before Jay-- okay. I'm 
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1 sorry. Please come up to the mike. 
2 Thank you. Please state your name. 
3 MR. ERICSON: Good afternoon. My name is Mark 
4 Ericson. 
5 And I have a question about the hydrogen plan. 
6 My question has to do with the drilling of 
7 these wells for the hydrogeologic plan, 51 alluvial wells 
8 and 32 intermediate and regional aquifer wells. 
9 And the question is -- and I'm not sure whether 
10 you can answer this-- but in that area which is-- I 
11 understand the need for the wells to understand-- better I 43-84-11 
12 characterize the hydro technology of the area. 
13 My question is, in drilling these 32 
14 intermediate and regional aquifer wells, what safeguards 
15 go into that process to prevent those wells from becoming 
16 conduits for contaminants-- possible contaminants from 
17 perching water to those lower levels? 
18 I don't know enough about the engineering of 
19 it, and I'd like to get an answer to that. 
20 MS. CRUZ: And I don't know enough about the 
21 engineering of it to give you a detailed answer. I could 
22 tell you that it is a very real concern and the folks 
23 that design these things and actually do the drilling 
24 take very seriously. 
25 I don't know-- if you have a chance, there is 
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1 a display out in the lobby area specific to the 
2 hydrogeologic floor plan, and it's actually manned by 
3 someone who, I think, can give you more details about the 
4 exact engineering. But it is engineered to prevent that 
5 from happening. 
6 That's the local answer I can give you. If you 
7 want some detailed engineering discussion on that, there 
8 is someone out there. 
9 Did you gate a chance to go --
10 MR. ERICSON: No, I haven't. 
11 MS. CRUZ: Okay. There is a display out there, 
12 and it should be manned by someone who could talk to you 
13 in more detail about what they do. There's actually a 
14 schematic of one of the wells, and they can point out the 
15 features for you. 
16 MR. ERICSON: Thank you. 
17 MS. BERGMAN: Okay. It's five minutes to 3:00. 
18 I was wondering if Jay Coghlan might want to speak now. 
19 Okay. Come on up. 
20 MR. COGID...AN: My name is Jay Coghlan. I work 
21 for Concerned Citizens for Nuclear Safety here in Santa 
22Fe. 
23 And before I get into-- hi, Corey. Long time, 
24 no see. No hard feelings. 
25 I'll be offering extensive written comment 
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1 before July 15th, so right now these are just some semi 
2 extemporaneous remarks. 
3 First of all, the LANL Site-Wide EIS 
4 essentially reflects the old modus operandi of putting 
5 nuclear weapons research and production first over safety 
6 and environment and nonproliferation issues. 
?I've been involved in this Site-Wide 
8 Environmental Impact Statement process since its 
9 inception, and I can tell you that the so-called Green 
10 Alternative in this document for increased support of 
11 nonproliferation activities and the stabilization of 
12 nuclear materials is in here only because of activist 
13 pressure. 
14 But the irony is that to the extent that 
15 plutonium is predominantly green in many forms, the lab 
16 has certainly chosen its own green alternative. LANL 
17 simply remains obsessed as the Fort Plutonium up on the 
18 Hill. 
19 But this Site-Wide EIS does act as the vehicle 
20 to formalize what the lab has long wanted to be, to 
21 become the hub of the consolidated nuclear weapons 
22 complex with the ability to design and produce complete 
23 nuclear weapons. Towards that end, stockpiled plutonium 
24 pit production, the expansion of the lab's radioactive 
25 waste dump near the sacred lands of San lldefonso, and 
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I tripling of high explosives testing is all set to be 
2 implemented. 
3 What we are witnessing is an eventual 50 
4 percent rise in the lab's nuclear weapons budget despite 
5 the end of the Cold War. 
6 As remarkable as to what is in the Site-Wide 
7 EIS is what is not. 
8 Among the missing are specific costs for 
9 specific projects under the expanded nuclear weapons 
IO activities. 
II The planned rebuild of the Nuclear Materials 
I2 Storage Facility is also missing. The NMSF is an 
13 underground plutonium pit vault which, once rebuilt, 
14 under one possible option could hold up to 35 metric tons 
15 of plutonium and other special nuclear materials. 
16 The current declared LANL plutonium inventory 
I7 is 2.6 metric tons. DOE has still to formally make a 
I8 programmatic decision on the storage location for 
I9 strategic pits. The rebuild of the NMSF may represent a 
20 de facto decision. 
2I Missing from the Site-Wide are integrated plans 
22 for cleanup. Instead we get a succession of draft DOE 
23 plans, replete with ever-changing catchy names, all of 
24 them claiming that substantive cleanup of the lab will be 
25 accomplished by the year 2008. 
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I What is really meant is that just over 4 
2 percent by volume of all wastes are planned to be shipped 
3 to the Waste Isolation Pilot Plant. At the same time, 85 
4 percent of all wastes are planned to be left in the 
5 ground. 
6 Missing from the Site-Wide are integrated plans 
7 for the prevention of off-site migration of radioactive 
8wastes. 
9 Missing, as well, are integrated plans for the 
IO monitoring and protection of groundwater. DOE says it 
II simply assumes that groundwater will not be --
12 groundwater treatment will not be required at LANL. 
13 Intermediate groundwater has been known to be 
I4 heavily contaminated for some time now. The first deep 
15 ground water monitoring well drilled in 30 years has now 
I6 found traces of tritium. The Site-Wide, in effect, just 
I7 throws up its hands and says that the hydrology is not 
I8 well understood enough to analyze the cumulative effects 
I9 of lab operations. 
20 How is it that the lab, which constantly tests 
21 its scientific expertise, doesn't understand the very 
22land that it sits on? 
23 Missing from the Site-Wide are clear 
24 transportation data regarding total projected current and 
25 future shipments of all nuclear materials through Santa 
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1 Fe and the rest of New Mexico. 
2 Where is the study of cumulative effects and 
3 potential accidents? 
4 Missing from the Site-Wide is analysis of the 
5 environmental and health impacts from a major forest fire 
6 on lab property due to lab operations. 
7 Recall that in 1996 Santa Fe sat for days in 
8 the plume of the Dome Fire which burned to within two 
9 miles of the lab. We have just again entered high fire 
10 danger season. 
11 How can the Site-Wide overlook and not analyze 
12 such an obvious hazard? 
13 And, lastly for now, missing from the Site-Wide 
14 is comprehensive analysis of the environmental justice 
15 impacts of locating expanded nuclear weapons activities 
16 in New Mexico, which has the highest "minority" 
17 population of any of the 50 states. 
18 New Mexico is also a home to WIPP, the nation's 
19 first permanent dump for defense nuclear waste. DOE has 
20 stated that the LANL plutonium pit fabrication facility 
21 is expected to be in the future the only WIPP waste 
22 generating facility. 
23 How much of a coincidence is it to have both 
24 the future generator and the future dump all in the same 
25 state with the highest minority population? 
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1 I'll close on an international note. LANL is 
2 working for the indefinite extension of the US nuclear 
3 weapons stockpile, which includes plans for the design 
4 and production of new replacement or completely new 
5 weapons. This has extremely significant international 
6 implications. 
7 The principle instrument thus far for 
8 suppressing global spread of nuclear weapons has been the 
9 nonproliferation treaty, first signed in 1970. In that 
10 treaty the nuclear weapons states promise to enter into 
11 substantial negotiations leading towards total nuclear 
12 disarmament, in exchange for which nonweapons states 
13 forever forswore the acquisition of nuclear weapons. 
14 The recent deplorable nuclear weapons tests by 
15 India and Pakistan have shattered the old 
16 nonproliferation regime but have also highlighted long 
17 held complaints of a nuclear apartheid enforced by the 
18 nuclear weapons states. 
19 The LANL SWEIS is the paper vehicle that 
20 facilitates an indefmite extension of the US nuclear 
21 weapons stockpile. Ultimately this will help hinder 
22 global resolution of the root causes of proliferation. 
23 For important global, national and regional issues, it is 
24 vital that LANL pursue a genuine green alternative other 
25 than that of its obsession with plutonium. 
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1 Thankyou. 
2 MS. BERGMAN: Are there any other questions or 
3 comments right now? 
4 Our next speaker is signed up for four o'clock. 
5 So there is some time if anyone has anything they'd like 
6 to say. 
7 MS. JETTE: One more time? 
8 MS. BERGMAN: Sure. Come on up. 
9 MS. JETTE: It's real short. One more time, 
10 real short. 
11 MS. BERGMAN: It's okay. 
12 MS. JETTE: I'd like to offer an idea. 
13 What about forming today some kind of coalition 
14 so that -- so that we can start doing something about all 
IS the things that Jay brought up, all the different safety 
16 issues, like the fire and dumping stuff in that -- what 
17 was the name of that canyon again? Mortendad? 
18 MS. PYLE: Mortendad. 
19 MS. JETTE: I'm sony. 
20 MS. PYLE: D-A-D. 
21 MS. JETTE: Whatever it is. 
22 And if there was some kind of coalition where 
23 we could like maybe work together, maybe some of these 
24 safety issues could begin to be addressed. 
25 Just an idea. 
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1 MS. BERGMAN: What was your name again? 
2 MS. JETTE: Cathy. 
3 MS. BERGMAN: Any other questions or comments 
4 right now? 
5 Okay. We'll break until 3:25, 20 minutes. 
6 Oh, just a minute. We've got -- hold on. 
7 We've got someone who would like to make a comment. 
8 MR. MOORE: I'm the person that's scheduled at 
94:00. 
10 MS. BERGMAN: Ah. Okay. Thank you. 
11 MR. MOORE: It looks like it's four o'clock, 
12 and I'll go right ahead. 
13 MR. MOORE: My name is LeRoy Moore. 
14 I live about 10 miles from Rocky Flats in 
15 Colorado, and I work with the Rocky Mountain Peace and 
16 Justice Center in Boulder, Colorado. 
17 I bring to this hearing the perspective of 
18 someone deeply familiar with the history of Rocky Flats, 
19 the only facility where plutonium pits were mass produced 
20 through all the years of the Cold War. 
21 And it's my understanding that there is a 
22 proposal to do more of this kind of work at Los Alamos, 
23 and some people are saying that they're moving to Los 
24 Alamos what they used to do at Rocky Flats. I want to 
25 raise a few questions. 
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1 And I will mention that I gave you a copy of 
2 the Citizen's Guide to Rocky Flats, which has lots of 
3 documented detail about the history of the facility. 
4 Let's start with only one comment, that all 
5 work with plutonium is inherently dangerous, especially 
6 pit production, because it generates very fine particles. 
7 Pit production began at Rocky Flats in the 
8 1950s. It was halted in November, 1989, not because of 
9 the Cold War was over. It wasn't over at that point. It 
10 was halted because the work could not be done safely and 
11 without violating federal environmental laws. 
12 The history of pit production at Rocky Flats is 
13 a saga of accidents. One such was a plutonium fire that 
14 erupted in a glove box line on a Sunday afternoon in May, 
1 5 1969. This fire, the most expensive industrial fire in 
16 US history up to that time, consumed about a ton of 
17 plutonium. Fortunately, the fire was contained within 
18 the building in which it was occurred -- in which it 
19 occurred. 
20 Many people in the Denver area saw the smoke 
21 coming from the site. Ed Martell, a scientist at the 
22 National Center for Atmospheric Research, asked the 
23 Atomic Energy Commission and Dow Chemical -- they then 
24 had the contract at the site -- asked them to sample soil 
25 off the site to see if there was any release from the 
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1 accident. 
2 They declined, so he happened to know how to do 
3 this, and he took his own samples. What he and his 
4 colleague found were elevated amounts of plutonium at 
5 several locations east of the site, which is in the 
6 direction of central Denver. 
7 In February of 1970, Martell presented his 
8 findings to Dow, AEC and the Colorado Department of 
9 Health. At this meeting, Dow and the AEC, evidently 
10 wanting to show that the plutonium he had found had not 
11 come from the May, '69, fire, revealed for the very first 
12 time two other major accidents that could have been the 
13 source of what he found, a major fire that happened on 
14 the 11th of September, 1957, and the so-called 903 Pad 
15 incident, where waste was stored outside for about a 
16 decade and the drums corroded and the stuff had leaked 
17 into the soil. This was plutonium contaminated waste. 
18 This is how the public -- this is how the State 
19 of Colorado, the government of the State of Colorado, 
20 learned about the most serious accidents that happened at 
21 Rocky Flats. There were many minor accidents, and I'll 
22 pass over those for the time being. 
23 Manufacturers of -- well, my first question to 
24 DOE -- and, by the way, I do want my questions answered 
25 in writing. 
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1 My first question to DOE is whether it can 
2 guarantee there will never be a major accident in its 
3 projected plutonium production operations at Los Alamos. 
4 Manufacture of nuclear weapons has been a 
5 secretive operation ever since the beginning of the 
6 Manhattan Project. Designers and builders of bombs 
7 insisted that secrecy is required, but it has always been 
8 the case that secrecy serves as a veil for damage and the 
9 damage provides a pretext for deceit. So all three, 
10 secrecy, damage, deceit, have been common in this 
11 industry and with this government agency. 
12 Nuclear weapons pose three fundamental threats, 
13 the threats of nuclear holocaust, of environmental harm 
14 and of secretive and, therefore, anti-democratic decision 
15 making. Of these three, the last, the inherently 
16 anti -democratic aspects of these weapons, is, in my view, 
17 far more dangerous than either of the other two, where it 
18 provides the base that makes them possible. 
19 I invite DOE and the University of California, 
20 which runs the Los Alamos Lab, to explain the rationale 
21 for continued secrecy and how the making of plutonium 
22 pits will protect democracy rather than destroy it. 
23 My second question. 
24 One item about which the public around Rocky 
25 Flats has never been fully informed is the harm that 
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1 comes from routine operations. Making plutonium pits 
2 results in routine radiation releases. Exposure to these 
3 small releases may be well within the legally mandated 
4 "permissible exposure" range. But what is legally 
5 permissible may, in fact, be truly harmful to some number 
6 of persons. 
7 And here I will cite only one kind of example. 
8 I want to talk a little bit about some Rocky 
9 Flats workers. There was a scientist at Los Alamos Lab 
10 whose name was Gregg Wilkinson, who studied Rocky Flats 
11 workers who had sustained low-dose exposure on the job. 
12 He found an elevated cancer incidence among 
13 workers exposed to only 5 percent of what DOE mandated as 
14 permissible for lifetime exposure, but with the 
15 instruments he had, he couldn't take measurements any 
16 smaller than that, any lower than that. 
17 This indicates that exceedingly low-dose 
18 exposure may, in fact, be quite harmful. And some 
19 scientists now maintain that low-dose exposure is more 
20 harmful per unit dose than a high-dose exposure. 
21 Wilkinson's work seemed to point in that direction. 
22 When he came up with his disturbing results 
23 about the effects on Rocky Flats workers of low-dose 
24 exposure, his Los Alamos supervisor wanted him to modify 
25 his results prior to publication in the interest of, 
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I quote, "the customer." That is DOE. After he published 
2 his findings without altering them, he was ostracized and 
3 frozen out of his Los Alamos job. 
4 Now I go on to another aspect of routine 
5 operations at Rocky Flats. The 1989 production halt at 
6 Rocky Flats was sandwiched between two scandals, the FBI 
7 raid of the 6th of June that year and the subsequent 
8 grand jury investigation. 
9 The FBI raided Rocky Flats to collect evidence 
10 of violation of federal environmental laws in the routine 
11 operations at the facility. In the aftermath of the 
12 raid, Rockwell told DOE, and it did this publicly, that 
13 it could not operate Rocky Flats as DOE wished it would 
14 without breaking the law. The Secretary of Energy 
15 Watkins fired Rockwell the very next day and replaced 
16 them with a new contractor within a couple of months. 
17 Meanwhile, a federal grand jury was convened to 
18 review the evidence from the raid and other sources that 
19 environmental laws had been broken in the day -to-day 
20 operations of Rocky Flats. After two-and-a-half years of 
21 looking at the evidence, the grand jurors wanted to 
22 indict key Rockwell and DOE personnel. 
23 But behind the scenes for about a year, DOE had 
24 been lobbying the Department of Justice to get an 
25 out-of-court settlement. A deal was struck. Rockwell 
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1 admitted guilt to minor charges, was fined 18-and-a-half 
2 million dollars, considerably less than profit for the 
3 very same period, and was excused from any future 
4 prosecution for any of the alleged crimes. DOE, for its 
5 part, ·got off scot-free. 
6 The grand jurors, feeling betrayed, refused to 
7 let the judge dismiss them until they finished drafting a 
8 report calling for criminal prosecution of particular 
9 persons. 
1 0 When parts of this report were leaked to a 
11 local newspaper in Denver, the judge threatened the 
12 jurors with contempt citations for violating their oath 
13 of secrecy. Attempts to get congressional immunity for 
14 the jurors so they could tell their story have so far 
IS failed. 
16 The public in Colorado, as well as here in New 
17 Mexico, is entitled to know the full truth of what was 
18 learned by the grand jury about the hazards and 
19 illegalities of routine pit production not long ago at 
20 Rocky Flats. Until the jurors reveal what they know, we 
21 lack full information regarding what is entailed in pit 
22 production. 
23 If they had a chance to talk, they'd describe 
24 the results of a policy that puts weapons production 
25 first, environmental and health concerns down the line 
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1 somewhere. 
2 I therefore propose -- and this is a question. 
3 I therefore propose that, as part of this EIS process, 
4 DOE take whatever steps are required to provide that the 
5 Rocky Flats --to provide the Rocky Flats grand jurors 
6 with a setting in which they can tell what they know 
7 without restraint. The public then, also, as part of 
8 this EIS process, should be given ample opportunity to 
9 consider and to comment on what the grand jurors reveal. 
10 In sum, I am proposing that the EIS process be 
11 modified to accommodate the Rocky Flats grand jurors. 
12 Without this, not only will the public be kept in the 
13 dark, but it will be impossible to understand the full 
14 range of impacts that may be entailed in moving ahead 
IS with plutonium pit production at Los Alamos. 
16 Now, with pit production ended at Rocky Flats, 
17 we are now dealing with three principal leftovers from 
18 this activity, a large inventory of surface plutonium, a 
19 contaminated site and vast quantities of nuclear waste. 
20 Each of these entails a set of very complex 
21 problems. For present purposes, I'm not going to go into 
22 the details about any one of them. Let it suffice merely 
23 to say that DOE has not solved the major problems in any 
24 of these three areas. They remain as part of our legacy 
25 in four decades of pit production. 
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1 I therefore wish to ask a very specific 
2 question. 
3 Can DOE provide a publicly credible 
4 demonstration that it has solved the problems of what to 
5 do with surplus plutonium, nuclear waste, cleanup of 
6 contaminated sites? 
7 Now, I want to go on in my conclusion to say 
8 something about what I think the public needs and the 
9 lab. And I must say that I, as an outside observer --
1 0 I'm gravely disappointed to be standing here talking 
11 today, and for anybody to be here talking, about the 
12 prospect the lab may be turned into a bomb production 
13 factory. 
14 A long-time friend of mine now works at Los 
IS Alamos, doing research on the technology for measuring 
16 the presence of radioactive materials in the environment. 
17 The kind of research -- this kind of research, necessary 
18 for the cleanup activities now going on at Rocky Flats 
19 and elsewhere, is an example of what we need from the 
20 lab. 
21 We don't need more plutonium pits. We need 
22 instead research on how to neutralize nuclear materials 
23 so we'll then be able to deal responsibly with surplus 
24 materials and nuclear waste. We need research on safe, 
25 affordable, environmentally viable technology to help 
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1 return contaminated sites to something approximating 
2 average background radiation levels, or greenfield 
3 conditions, talk about a green solution for the lab. 
4 This is what we need, research for real cleanup. 
5 We need these several things not just for 
6 today, but for future generations, not just for 
7 ourselves, but for all others adversely affected by these 
8 materials. There's meaning and, I dare say, morality in 
9 choosing to meet these needs. 
10 Is the DOE capable of making such a choice? Is 
11 the DOE capable of making such a choice? 
12 I hope so. After all, it's only people. If 
13 it's not, as an organization, capable of making such a 
14 choice, I implore individuals who work at Los Alamos--
15 and I realize there are few in this room -- I am implore 
16 individuals who work at Los Alamos to reject the pit 
17 production in favor of doing work that will be more 
18 rewarding, because it is truly needed. 
19 Thank you. 
20 MS. BERGMAN: Thank you. 
21 Do we have any other questions or comments? 
22 MS. CARDE: I signed up after LeRoy. 
23 MS. BERGMAN: Okay. 
24 You're Margret Carde? 
25 MS. CARDE: Yeah. 
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1 My name is Margret Carde. 
2 I'm a member of the Board of the Concerned 
3 Citizens for Nuclear Safety, or CCNS, but today I offer 
4 my comments as an individual concerned about the proposed 
5 expanded production of plutonium pits and the impact of 
6 such activities at the Los Alamos National L aboratocy. 
7 I speak from the point of view of a citizen 
8 with some knowledge of nuclear waste, so I'll emphasize 
9 my comments on those aspects. 
10 My comments focus on three areas, the failure 
11 of the SWEIS to give a full analysis to the environmental 
12 restoration consequences of and proposed ER protocols for 
13 each alternative; the failure of the SWEIS to address the 
14 problems existent in managing plutonium pit storage, 
15 transuranic waste, and plutonium residues; and the 
16 failure of the SWEIS to compare the total cost of each 
17 alternative. 
18 The SWEIS states that the specific ER actions 
19 are not proposed within the scope of the SWEIS because 
20 such actions are proposed and undertaken on a time scale I 43-1 07-3 
21 incompatible with the SWEIS. Yet the proposed pit 
22 production expansion will predetermine the need for 
23 cleanup. 
24 Major federal actions that predetermine the 1

43
_
1 08

_
3 

25 commitment of federal resources without NEPA analysis are 
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1 in violation of NEP A. Several examples are sufficient to 
2 illustrate the need for insight to include cleanup plans 
3 and cost estimates into the SWEIS. 
4 LANL's recent announcement that the first deep 
5 groundwater monitoring well to be drilled in 30 years, at 
6 a cost of over 50 million, showed a previously 
7 unsuspected tritium contamination in the aquifer is 
8 evidence that LANL must plan for groundwater remediation. 
9 The SWEIS, while proposing to expand Area G, 
10 makes no mention of any plans or costs involved in 
11 cleaning up or even stabilizing the waste at this site. 
12 Yet LANL documents historically admit that reactor rods, 
13 highly activated targets from LAMPF and classified wastes 
14 were buried in Area G, all of which could violate future 
15 ER standards for low-level waste. 
16 The rather cursory admission that the 
17 Radioactive Liquid Waste Treatment Facility will increase 

1

43-108-3 
cont. 

43-109-
11 

43-110-
7 

18 to 278 million gallons per year its practice of dumping 143-111-
19 liquid waste into Mortendad Canyon makes no mention of 11 
20 the need to upgrade this facility despite LANL's 1994 
21 admission that the Liquid Waste Treatment Facility may 
22 already be operating in violation of the Clean Water Act. 
23 My second concern is the failure of the SWEIS 
24 to include plans to deal with the predictable waste 143-112-
25 management -- with predictable waste management problems. 10 
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1 An obvious failure is not to include in each alternative 
2 the added storage and management of TRU waste should WIPP 
3 fail to open. 
4 I realize that DOE does not believe that this 
5 could possibly happen, but it has not opened. And as 
6 Mark Twain said about his own death, "Rumors of my death 
7 have been greatly exaggerated." For many years now 143-112-10 
8 rumors of WIPP's opening have been greatly exaggerated. cont. 
9 And it would have taken very little for the SWEIS to 
10 include costs and figures for managing that TRU waste 
11 that supposedly would be going to WIPP within its SWEIS 
12 management plan. 
13 Okay. That was a little -- if I can find where 
14 I was. 
15 Even though WIPP's contribution to cleanup of 
16 existing nuclear waste at LANL is minimal, about 4. 4 
17 percent, the reliance of the SWEIS on WIPP's opening to 
18 take care of the new TRU waste from these expanded 
19 operations is significant. Until WIPP opens, LANL should 
20 have a contingency plan for this waste if the lab 
21 seriously intends to proceed with the preferred 
22 alternative in this SWEIS. 
23 Similarly, the SWEIS fails to address the 
24 plutonium pit management problems identified recently by I 43-113-10 
25 the General Accounting Office. The increased pit 
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1 production proposed by this SWEIS should include plans to 
2 address problems with the AL-R8 containers and the 143-113-10 
3 continued threat of corrosion. cont. 
4 Finally, questions about the processing, 
5 storage, transportation and ultimate disposal of 
6 plutonium residues at Rocky Flats and LANL are unanswered 
7 by this SWEIS, by the Rocky Flats EISon plutonium 143-114-10 
8 residues, by the WIPP SEIS, by the Waste Management PElS. 
9 Yet these residues pose enormous environmental problems, 
10 fail to meet current WIPP Waste Acceptance Criteria, and 
11 pose terrorist problems if transported. 
12 LANL must not adopt the expanded option without 
13 full consideration with public comment on the cost and 
14 environmental contamination proposed -- posed by the 
15 storage of the processing of these residues. 
16 My last concern is the absence of any cost 
17 comparison of the alternatives in the SWEIS. Federal 
18 money qualifies as a federal resource. This SWEIS 143-115-28 
19 remains incomplete under NEPA without a detailed 
20 comparative analysis of the costs of each alternative. 
21 And I would include in that the cost of environmental 
22 restoration and waste management. 
23 The heart of NEPA is the chance for people not 
24 associated with the federal project to offer objective 143-116-1 
25 comments on its practicality, its effect on the natural 
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1 and cultural environment and its goals. The SWEIS fails 
2 to justify the preferred alternative from any of these 
3 perspectives. 
4 Increasing environmental contamination of the 
5 lab, either incrementally, without addressing actual 
6 cleanup, is irresponsible from an environmental and a 
7 cultural perspective. Increasing pit production from 14 
8 to 50 or 80 pits per year when we have -- this is the 
9last figure I heard-- 15,000 pits existing and we should 
10 be setting a dismantlement example to the rest of the 
11 world hardly seems practical. 
12 Moreover, without more cost and environmental 
13 restoration and waste management analysis, this SWEIS 
14 provides too little information for endorsement of any of 
15 the alternatives offered here. My advice, go back to the 
16 drawing board, but this time take cleanup seriously. 
17 Thank you. 
18 MS. BERGMAN: Would anyone else like to make a 
19 comment or pose a question? 
20 Please. 
21 MR. MOORE: I would ask the DOE people what 
22 effect these NEPA hearings have. I must have -- I've 
23 become very, very frustrated with them. I've 
24 participated in them in nationa1levels. I've 
25 participated in them at many sites around the country. 
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1 And I've participated in a lot of them in Colorado. And 
2 it's my impression that it's sort of a trick on the 
3 public to act as if we're being paid attention to. And I 
4 really -- I really want to hear. 
5 MS. BERGMAN: Could you restate your question? 
6 MR. MOORE: What do you think is the effect of 
7 these NEPA hearings from your standpoint? Are they worth 
8 a thing? Do they make any difference at all? 
9 Thank you. 
10 MR. WHITEMAN: I've been through personally 
11 probably. for different kinds of NEPA analysis, 50 of 
12 these hearings over the last few years. So I know what 
13 you're saying about is this something that's constructive 
14 for people. 
15 Obviously people come with differing points of 
16 view. Some people agree with what the government's 
17 proposed action is. Other people come with very strongly 
18 held beliefs and disagree with what the government's 
19 proposed action is. 
20 For those of us on the government side, 
21 sometimes it's-- sometime it's boring, sometimes it's 
22 painful, sometimes it's uncomfortable. Sometimes we'd 
23 rather be at home with our families rather than on the 
24 road for these sorts of things. 
25 However. I think I can conclude that we live in 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

43-117-3 cont. 

43-117-3 cont. 

§ 
~ 

~ 
Vj 



w 
~ ...... 
Vl 

SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10,1998 
DOCUMENT43 

PAGE 112 OF 230 
112 

1 a democracy, and it's important for a free and open 
2 society with a democracy for the government to 
3 periodically tell the people who live in our great 
4 country what it plans to do in various things. 
5 Sometimes individuals agree with what the 
6 government plans to do. Sometimes they disagree. If 
7 they disagree, they have the opportunity to talk to their 
8 elected officials to try to get the government to change 
9 its policy. 
10 So I guess on balance, I think it's probably a 
11 good thing, though it could be painful for both of us at 
12 times. 
13 MS. CRUZ: I guess I'll start by saying that I 
14 think they are various, given the relatively limited 
15 number of these I've participated in. 
16 As a process, I have seen the comments change 
17 information, change the action that the Department 
18 actually takes. 
19 So is it effective? 
20 It probably depends on your measure of success. 
21 I had a conversation with someone in the 
22 scoping hearings that stomped out of the room and said, 
23 "These are not useful. I am very frustrated because no 
24 matter what we say we don't change" -- whatever. I don't 
25 remember the exact comment. There was something in 
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I particular they wanted changed. 
2 And my response was, "We clearly have a 
3 different view on this. But I believe it's because we 
4 have different measures. Your particular measure is it 
5 was only a useful process if this one particular change 
6 that I wanted actually happens. My measure is do you see 
7 any measurable changes at all? Do you see things -- do 
8 you see any effect out of the process? So we have 
9 different measures." 
I 0 By my measure, I've seen lot of change within 
11 the Department come out of a series of hearings, out of 
12 these processes. We've had instances where I've been 
13 part of these meetings where the actual preferred 
14 alternative changed as a result ofhearings on the Draft 
IS EIS and the decision made changed between the draft --
16 what was proposed as the preferred alternative in the 
17 Draft EIS and the decision that came out in the ROD, the 
18 Record of Decision. 
19 For this EIS we have a fourth alternative, 
20 where what we proposed in our notice of intent was three. 
21 So, you know, to a large extent, I believe 
22 individuals will have different opinions based on how 
23 they measure success. 
24 One continuing problem I've had is talking with 
25 people about coming to these hearings and saying "We've 
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1 told you over and over and over again, we don't want 
2 nuclear weapons, and yet we still have them." 
3 My personal frustration about that kind of a 
4 discussion is we're having a meeting on a very specific 
5 set of proposed actions, you're asking me to influence 
6 something that is not within my realm of influence, and 
7 so we have this kind of disconnect right from the start. 
8 So, you know, it depends on how you measure 
9 success, I suspect, is my summary comment. 
10 MS. BERGMAN: Thank you. 
11 Do we have any other comments or questions? 
12 Okay. I don't see any hands. If you're 
13 waiving your hand, stand up, because I don't see any. 
14 Okay. We're going to take a 20-minute break. 
IS We'll get back together at five minutes to 4:00. 
16 (Proceedings in recess.) 
17 MS. BERGMAN: Okay. Yes. Just come up to the 
18 mike and state your name, please. 
19 MR. FRANCIS: Yes. My name is Thomas Francis. 
20 I am scheduled to speak at 4:20. So since you asked for 
21 questions, I just wanted to get a little bit of 
22 information. 
23 MS. BERGMAN: Okay. 
24 Could you restate your last name, please? 
25 MR. FRANCIS: Francis. 
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1 MS. BERGMAN: Francis. Thank you. 
2 MR. FRANCIS: As in St. Francis, the Italian 
3 renegade after whom our town is named. 
4 MS. BERGMAN: Thank you. 
5 MR. FRANCIS: He became a saint, I guess, 
6 because of what he did. 
7 I have just one basic question about the nature 
8 of these hearings. 
9 There have been many hearings before concerning 
10 nuclear issues, and I've been quite frustrated about the 
11 actual legal structure of it. 
12 I would like to know that if a cogent argument 
13 were presented that proved beyond a shadow of a doubt 143-117-3 cont. 
14 that the activities in question were wholly contrary to 
15 the will of the founders of the United States, the 
16 original13 United States, would the decision-making 
17 people be in any way absolutely compelled to abide by the 
18 will of the founders? Or could they still make their own 
19 decision on that? In other words, is our input 
20 compelling in any sense to you really? 
21 MS. CRUZ: I guess the first comment is that 
22 the comments really are considered. We've spent a lot of 
23 time looking at the comments, understanding the comments, 
24 understanding what, based on the comments we've received, 
25 should actually be changed in the Environmental Impact 
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1 Statement itself. 
2 The second part of the question, if I 
3 understood what you said, about legal issues, I don't 
4 know of anyone in the Department that wants to go to 
5 jail. We aren't going to take actions that are against 
6 the law. And that's-- certainly no one that I know of 
7 would do so consciously. 
8 MR. FRANCIS: Okay. I'll think about it. 
9 MS. BERGMAN: Did you want to make comments 
10 now, or did you want to wait until4:20? 
11 MR. FRANCIS: I'll wait until 4:20. 
12 MS. BERGMAN: Okay. That will be fine. 
13 Does anyone else have any comments or 
14 questions? 
15 In that case, we will reconvene at 4:20. 
16 (Proceedings in recess.) 
17 MS. BERGMAN: We have a speaker at 4:20. 
18 Thomas Francis. 
19 MR. FRANCIS: Hello. I guess this is the best 
20 way to face my audience. 
21 MS. BERGMAN: That's fine. 
22 MR. FRANCIS: I've got some of you on my 
23 right-hand --
24 MS. BERGMAN: Try to stay close to the mike, 
25 please. 
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I MR. FRANCIS: Okay. 
2 Can you hear me all right? 
3 MS. BERGMAN: Uh-huh. 

II7 No comments identified. 

4 MR. FRANCIS: My main concern is the original 
5 founding laws of the I3 United States of America. 
6 Does anyone in this room know what law they 
7 stood on when they said good-bye to King George? Does 
8 anyone know what those laws are, what they call them in 
9 the Declaration of Independence in this room? No one 
lOknows? 
liThe Laws of Nature and Nature's God. They 
I2 capitalized, you know, Laws, capital L, Nature, capital 
I3 N, Nature's God, capital N, capital G. 
14 In the modern civics books, the capitalization 
I 5 is removed. Of all the arrogance. 
16 Who are our teachers? 
17 The reason I bring up the Laws of Nature and 
18 Nature's God is living rights, among which those who 
19 really did fight and die to protect liberty told King 
20 George, "We're no longer under jurisdiction. The 
21 importance of those laws is that they were not written by 
22 any human being." 
23 Now, why, then, would they matter? 
24 They matter because if you violate them, you 
25 cannot preserve liberty. 
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1 Now, these laws are violated in order for any 
2 and all nuclear resources to be extracted from the land. 
3 The uranium that was used to destroy Hiroshima and 
4 Nagasaki was plundered from aboriginal turf. 
5 The Hopis had unquestionable title to that 
6 uranium, and they had a prior covenant that required 
7 them, in order to live on the land, to protect those 
8 resources until after what they call the day of 
9 purification, which now they say has already begun. And 
10 unless we're living by the Laws of Nature and Nature's 
11 God, all the nukes in the world will not save our lives 
12 or our liberty or our property or anything. 
13 So there's no need for nuclear weapons if 
14 you've already given up all of your rights. You may 
15 think that you've got rights, but you have privileges. 
16 And as long as those granting the privileges remain 
17 politic, and you feel that they're doing okay, you are 
18 not too disturbed, and you don't go into the law library 
19 and crack the dictionaries and discover that you don't 
20 have any rights, you have privileges. So you've got a 
21 real difficult question to deal with. 
22 Now, I don't know if there are any decision 
23 makers within the prevailing established order here who 
24 will even hear this argument. 
25 Your question is, to whom are you loyal, them 
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I or the Laws of Nature and Nature's God? 
2 If the Laws of Nature and Nature's God do not 
3 matter, then place your bet on the great roulette wheel 
4 of life and go fly with those privileges, accept whatever 
5 they want. But I eat with people, Hopis in their com 
6 fields, and these people say protect the aboriginal title 
7 that is the land, or you lose everything. 
8 Now, the key word among them translated into 
9 English is peace, peaceful. 
10 What's the legal significance of that? 
11 If there is a prior covenant and the keepers of 
12 that covenant are peaceful, then those who come into 
13 their domain have no right to violate that covenant 
14 whatsoever. If they want to have anything changed about 
15 the situation, if they want to become neighbors, if they 
16 want to come and start using resources, it has to be done 
17 with voluntary consent, informed consent. This is not 
18 the case. 
19 Today, Lord Henson in England gets more than a 
20 billion dollars a year from plundered aboriginal Hopi 
21 coal. Bear in mind that the word "tribe" is a fiction of 
22 law. Look up that word. It will blow your mind. A 
23 fiction of law naming an unplaying federal jurisdiction. 
24 No aboriginal person from coast to coast has 
25 one single right in the eyes of the establishment I'm 
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1 describing. They only have privileges. And they cannot 
2 speak for themselves. They will not be heard unless they 
3 step out of the aboriginal jurisdiction, into the enclave 
4 of the District of Columbia, which then becomes their 
5 boss. Their old covenant is defunct, useless, because it 
6 is prevailed upon by this new covenant that they were 
7 required to accept in order to be heard. 
8 Is this America? Didn't the Declaration say 
9 "all people" when they say they're created equal? 
10 No, they don't mean the same height, the same 
11 tones, the same hair style. They mean legally they have 
12 unalienable rights that cannot be taken away unless they 
13 decide to ease up on those rights and say, "Okay, you can 
14 do what you want. I didn't quite like it, but I think 
15 it's okay," you know. 
16 But the point is who is the boss? 
17 MS. BERGMAN: Thomas, I need to interrupt you 
18 for a minute, because you've used over five minutes. Let 
19 me see if someone else wants to make a comment, and if 
20 not, l'lllet you continue. 
21 Is there anyone else here who would like to 
22 make a comment or has a question right now? 
23 Okay. Continue. 
24 MR. FRANCIS: Okay. 
25 That's an interesting situation. We never had 143-118-3 
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1 this before. You know, we used to pack this hall. But 
2 people gave up, paying their tax dollars to have a bunch 
3 of people stand in the back of the room watch, but they 
4 don't write, while another bunch of people can take notes 
5 they throw in a wastebasket. All of it they have to pay 
6 for, and none of it is under their control. 
7 We can't control this. We can't control the 
8 WIPP project. All of this has been taken away by black 
9 and white letters on pages of paper in the law library. 
10 And you don't even know what they mean. I'm spending a 
1llong time trying to figure out what they mean, and the 
12 more I learn, the more I shudder. 
13 So that's really about all I have to say. I've 
14 raised the question. I hope that all of you go to sleep 
15 on it and question from whence your paychecks come, 
16 question who's got the right to take money from your 
17 paycheck to pay someone else a paycheck in America. You 
18 don't even know those people, you don't even know the 
19laws. 
20 Now, I guess in order to close on a positive 
21 note, there is a way out of your dilemma. There 
22 definitely is. It takes sacrifice, I suppose, would 
23 be -- my chief examiner keeps coming to mind. I'm not a 
24 Bible thumper, but I've been looking into the laws taught 
25 by Christ, the legal procedures taught by Christ. He 
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1 spoke of a kingdom of heaven. 
2 Now, some people get all starry eyed or 
3 bewildered or something like that about that. They think 
4 that he's referring only to the ecstacy of that kingdom. 
5 Well, I tell you, the ecstacy only comes because you're 
6 living such a glorious life that ecstacy is the only 
7 possible result. That's --the ecstacy is the adjective. 
8 The noun is kingdom of heaven. 
9 What is heaven? 
10 That which is above, the highest possible 
11 jurisdiction. That is the jurisdiction in which the 
12 Declaration of Independence was signed. That is the Laws 
13 of Nature and Nature's God. 
14 There's a way to get back to it. You have to 
15 be peaceful, and if someone is doing something wrong, you 
16 go to them first privately -- I'm sorry, I can't pull a 
17 quote out of the gospels for you to examine. I'll be 
18 better at that some day. But there is a three-stage 
19 procedure. 
20 First, you go privately to the person, see if 
21 you can reason with them. Maybe he's doing right. You 
22 know, maybe they're wrong about something, might have 
23 been mistaken. If he's going to say, no, he's really 
24 wrong, he's just not going to listen, he's going to 
25 persist, then you go to him with witnesses. 
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I Now you're building evidence. He knows that 
2 more than one person knows and you're going to discuss 
3 this, you're in community. 
4 Then if he still is recalcitrant, antisocial, 
5 does not care about the sacred rights that other people 
6 have other than himself, then you take him before your 
7 entire assembly and discuss the issue. 
8 Well, now, this sounds very weak, because most 
9 of us haven't seen the miracle power that backs this, and 
10 so we tum to a weapon. We become faithless, and we 
11 think it's better to carry a gun. It's better to have a 
12 judge with a gavel who will issue an edict and gets 
13 enforced by the gun, et cetera. 
14 But you see where it leads. It leads to the 
IS nuclear arms race. And I think you know down in India 
16 and Pakistan the show is still on, no one is under that 
17 arms race. 
18 Einstein warned that you couldn't. He said, 
19 "We're drifting inexorably toward disaster because we 
20 started using this energy instead of'' -- well, he didn't 
21 talk about the miracles of the Laws of Nature and 
22 Nature's God, but that would be the alternative. The 
23 power that ripped the veil in the temple of the pseudo 
24 Jews, who actually were not Jews, but owed there 
25 allegiance to Caesar, had said so. They're not Jews. 
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1 They're Caesar's people that killed the guy. 
2 Then the resurrection happened. But, of 
3 course, we can't prove any of this. I, for my proof, go 
4 out to the Oraibi Mesa, and I watch where gods bombed the 
5 Catholic Church. There's a 300-year-old church. 
6 Catholics were called -- the Catholic Church is called 
7 the Slave Church by the Hopis. The Hopis were starving 
8 because they neglected their ceremonies at the behest of 
9 the Catholic priest, who said, "Hopi ceremonies are no 
10 good." Then they started starving. 
11 Then they went out in secret, did their 
12 ceremony. Lightning struck the church. It was rebuilt 
13 twice, but after the third lightning strike, it was never 
14 again rebuilt. These were the peaceful people. That is 
15 the power that is peace. 
16 Now, I know we're all faithless, so there's not 
17 much else I can say. I just hope that you'll think about 
18 that. 
19 Thanks. 
20 MS. BERGMAN: Thank you. 
21 Do we have any other comments or questions? 
22 Okay. I have a commenter signed up at 4:45. 
23 We can break until4:45. 
24 Thank you. 
25 (Proceedings in recess.) 
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I MS. BERGMAN: Linda Hibbs is our next 
2 comrnenter. 
3 Is that correct? Is that your name? 
4 MS. HIBBS: That's correct. 
5 As I approach one of these hearings, I get this 
6 sort of sickening feeling, and yet I always am drawn to 
7 come like a vortex, because I realize that this whole 
8 nuclear weapons era, the technical means to destroy a 
9 city, a country, a civilization through a single act, is 
I 0 sort of the great riddle of my time. 
II Actually, my own life seems to be forced into 
12 this funnel to think about the relationship that we have 
13 to that power. I was reflecting last night, as I made 
14 some note cards for today, about the great issue that 
15 divided people in the 19th century, which was slavery. 
16 Is it right to own another person? 
17 And so I was thinking about the parallel 
18 question for our time, which is, is it morally right for 
19 any individual nation to be invested with the authority 
20 to call into question the survival of the planet or to 
21 extinguish even the lives of tens ofthousands of people? 
22 Yet this is the central feature of our age that 
23 we have lived through and are still living in, just like 
24 the absolute right of kings during the role of monarchs. 
25 And like the heads that fell from the guillotine in the 
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1 Plaza de la Concord during the French revolution, so will 
2 the root causes, the mind-sets and the belief systems 
3 that brought nuclear weapons into existence. 
4 I believe it is this absolute arrogation of 
5 power that nuclear weapons represent. And stockpile 
6 stewardship is at the heart of this mind-set. I see it 
7 as like the armada, the Spanish armada, that came out 
8 into the sea and could not really defend itself against 
9 the more wily ships of the English. So stockpile 
10 stewardship is the armada sailing toward us at the end of 
11 the 20th century. 
12 The basic philosophy of stockpile stewardship 
13 is deterrence. And I see it as a philosophy that was a 
14 holding action in a bipolar world. And it has brought us 
15 now to a blind comer. I think we are in a new moment. 
16 As Lindsay from CCNS said this morning, it is a 
17 crossroads. The policy of deterrence, which is to 
18 threaten mass slaughter as a foundation of our national 
19 security is finished. 
20 Why is that? 
21 Because it will no longer protect us. 
22 David Broder wrote recently in the Washington 
23 Post, "Just as Americans in the first third of the 
24 century lulled themselves into complacency, thinking the 
25 Atlantic and Pacific provided all the security we needed, 
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I so we in our time have come to think that the combination 
2 of surveyance and deterrence would protect us against 
3 harrn coming our way." 
4 So in the old scenario of deterrence, a 
5 deliberate confrontation between the United States and 
6 the Soviet union is now giving way for a new one, which 
7 is a possibility of war caused by accident and/or 
8 proliferation. 
9 Steve Younger, the Los Alamos chief nuclear 
10 weapons engineer, writes, "Foreign scientists we see at 
11 conferences see us that we are doing work at the leading 
12 edge." This was in our internal lab newsletter. He 
13 wrote, "Our presence in the scientific community is a 
14 visible demonstration of capability which might be termed 
15 scientific deterrence. It is part of our job." 
16 Yet the human mind and the devices it creates 
17 does not respect national boundaries. I see the transfer 
18 of information in our age to be, in Jonathan Schell's 
19 words, "Osmotic, protean, ubiquitous." 
20 We can't stop it, nor can we control it. And 
21 we cannot control either the flow of materials that will 
22 make a nuclear weapon. They will travel along with the 
23 knowledge of how to make one wherever there is enough 
24 cunning, and we always know there will be enough cunning 
25 in the world. 
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1 So the history of nuclear proliferation you 
2 might say is the history of the US shooting itself in the 
3 foot at this point. 
4 Stockpile stewardship, the government 
5 blueprint, ?45 billion blueprint for keeping its arsenal 
6 ready, may be the greatest proliferation debacle -- and 
7 I'm quoting here Christopher Payne from the NRDC, 
8 National Resource Defense Council. 
9 The blueprint for keeping its nuclear arsenal 
10 ready may be the greatest proliferation debacle since 
11 Eisenhower's Atoms of Peace plan, which gave India and 
12 more than 30 other countries nuclear reactors, a crucial 
13 start-up for a nuclear arsenal. And they were also 
14 schooled by US scientists and nuclear physicists and--
15 by nuclear physicists, chemists and scientists, and many 
16 metallurgy •• excuse me. 
17 So I see halting the spread of weapons to be a 
18 top priority of our foreign policy, and I ask what will 
19 accomplish that goal, and my answer is only one entity, 
20 and that is moral authority. 
21 I'd like to look at moral authority in terms 
22 of, I guess, part of what will be the issue, that is in 
23 order to be able to ratchet down the terror that we are 
24 in, in terms of being in the zone of mass slaughter, 
25 we're going to have to exercise our imaginations. And I 
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I think it's very -- in a way it is unprecedented. 
2 I think we are at that crossroads, but either 
3 we begin to think together -- and some of us in this 
4 room, both from Los Alamos and Santa Fe, members of the 
Slaboratory and members of the anti-nuclear group, are 
6 going into our third year of having some dialogue 
7 together. I think it's that kind of pilot effort of 
8 citizens and those who are involved in the industry that 
9 has to become very widespread, because those strategies 
I 0 for disarmament now have to call on, I think, the use of 
II our imaginations in ways that are unprecedented. 
12 I mean, of course, this involves a great deal 
13 of technical implementation. I realize that. But I 
14 think there is a need to have conceptual changes here 
IS that are going to require very new thinking. I think 
16 it's curious that when it comes to the imagination, it's 
17 impossible --maybe it will always be incomplete when it 
18 comes to think about what the world will be like if we --
19 if we fail here. 
20 MS. BERGMAN: I need to interrupt you for a 
21 minute. You've run over the five minutes. I need to see 
22 if anyone else --
23 MS. HIBBS: Actually I have a 10-minute. 
24 MS. BERGMAN: Oh, okay. 
25 MS. HIBBS: All right? 
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1 MS. BERGMAN: You weren't down as an 
2 organization. That's fine. 
3 MS. HIBBS: I told the front desk that, and 
4 they were to tell you. All right. 
5 So I'm almost through, though. 
6 Schell writes that imagination has to remain 
7 incomplete, left in the dust when it comes to imagining 
8 what a nuclear holocaust would be like. 
9 And I noted that a woman who was a survivor of 
10 Nazi genocide in a documentmy by John Greer said, "Your 
11 imagination stops at certain moments, you refuse to 
12 imagine the worst " 
13 And I think this is curious, that our 
14 imagination is limited when it comes to the course that 
1 5 will lead us into this circumstance, where we may become 
16 an endangered specie. 
17 But the other side of imagination, to think 
18 through the ways and means of ratcheting down the terror 
19 is unlimited. And that's what interests me. And that's 
20 where I feel that disarmament has recently gained some 
21 substance. The question is not whether we can eliminate 
22 nuclear weapons, it's how we do it. 
23 And there's a whole new body of people now who 
24 are beginning to talk seriously about how to do it, which 
25 includes a number of retired generals and admirals who 
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I were intimate with the responsibilities of making ready a 
2 nuclear arsenal. So to dismantle the hair trigger alert 
3 first, disassemble or disperse the weapons one part at a 
4 time -- there's many different theories about how this 
5 would be done and what would actually constitute 
6 technical zero. And this is different from what we have 
7 now been doing, which is virtual disarmament, reducing 
8 the number of nuclear weapons. 
9 I think that the kind of world that we will 
I 0 have to enter into in order to survive nuclear terrorism 
11 is one where the sovereignty nations will give way to a 
12 packet of nations, a reconfiguration of military and 
13 international alliances, to protect ourselves from 
14 nuclear terrorism. 
15 In that regard I want to quote from a letter I 
16 received about a week ago from a friend of mine who lives 
17 in Paris, an English friend. She wrote, "Some American 
18 was on the radio this morning talking about the winding 
19 up of the Bader Meinhof gang. It was striking how he, 
20 like so many others, refers to terrorists only as those 
21 small minorities of people who subvert the state they 
22 oppose. Such placement in politics, as he obviously was, 
23 are not to be persuaded about an argument that these 
24 people are insignificant compared to mass state 
25 terrorism, by the US especially, but also subcontracted 
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1 by the US when it wants to keep a safe distance from the 
2 action." 
3 So I wish to conclude by saying that I think 
4 individuals, first of all, have to become more sovereign 
5 in this whole journey that we're on together. 
6 Here I wish to quote, very briefly, Joseph 
7 Rotblat in his Nobel acceptance speech when he says, 
8 "When it comes to nuclear weapons, it is the manual 
9 laboratory who at the start proposes that for this and 
10 that arcane reason it would be useful to improve an old 
11 or to devise a new nuclear warhead. It is he, the 
12 technician, not the commander in the field, that lives at 
13 the heart of the arms race." 
14 And last, I would just like to read this short 
15 statement of my own. 
16 Our own experience, its exact content is part 
17 of earth, set apart from the main agencies of power and 
18 the resource that we rely upon now to keep those persons 
19 who still have the power from dissolving the world. 
20 Thank you very much. 
21 MS. BERGMAN: What organization are you 
22 representing? 
23 MS. HIBBS: I'm actually representing myself, 
24 but I'm -- People for Peace. All right. I am not 
25 speaking for the group, however, but that is the nature 
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1 of our organization. 
2 MS. BERGMAN: Okay. We'll adjourn until six 
3 o'clock, and we'll start up again then. 
4 Thank you. 
5 (Proceedings in recess.) 
6**** 
7 MS. BERGMAN: At this time I would like to 
8 start with the first commenter for the 6: 10 slot. His 
9 name is John Otter. 
10 MR. OTTER: My name is John Otter. I'm a 
11 resident of Santa Fe. 
12 And I'm a retired nuclear physicist, so I am --
13 although I worked primarily on civilian projects, I am 
14 familiar with the technical details of these matters. 
IS But that doesn't keep me from thinking that the 
16 other aspects, the social, the cultural, the political, 
17 the economic, the political aspects of this effort that 
18 LANL is going to be involved in apparently don't make any 
19 sense whatsoever in this particular time in our history. 
20 But that's not what you're here to hear about, 
21 I'm sure. You're interested in the technical details of 
22 your Site-Wide Environmental Impact Statement. But I'm 
23 not going to speak to that, other than to mention two 
24 things. 
25 I see that you're involved in a hydrological j43-119-11 
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1 study to determine what the possible, I guess, pathways 
2 of leaking radioactivity, if at all, are, or have been. 
3 It seems that you're not letting that lack of completion 
4 of that study slow you down in proceeding with your 
5 production, which seems like it might not be totally 143-119-11 
6 advisable. cont. 
7 In addition, I'm concerned about -- and I'm not 
8 familiar with this, I admit, particularly your monitoring 
9 ability -- capability or ability that you're going to put 
10 in force here. Apparently in the past it has not been 
11 adequate in that you have discovered certain locations 
12 where radioactivity has been present and has not been 
13 detected in your monitoring system. So that would be a 
14 concern. 
15 It seems rather strange that we have treaties 
16 in force and treaties in the wings that call for major 
17 reductions in nuclear weapons and here we are making new 143-120-1 
18 ones. At least some people think there are new ones in 
19 terms of being new, some people think they're new in 
20 terms of being just modifications of other ones with a 
21 little higher quality or something. 
22 But realities are that they are violating the 
23 spirit of those treaties, and it doesn't seem like an 
24 appropriate way for our society to move. We have 
25 apparently 1,000 nuclear weapons already, 14,000 or more 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

Comment 43-120-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. See also Major Issue 2.1, Anti
Weapons s-entiment/Mission, in chapter 2 of this volume. 

~ 
::! 
::! 
~ ...... 

~ 
~ 
::! 
~ 
~ 
t:j 

~ 
:;:.::, 
~ 

{5 

~ 
~ 



w 

~ SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10,1998 
00 DOCUMENT 43 

PAGE 135 OF 230 

135 Comment 43-121-3 

1 in storage, 12,000 of which are supposedly stored at Location of SWEIS Revision(s): None 
2 Kirtland Air Force Base. 
3 And on the list of major targets for any enemy 
4 that should happen to occur are Los Alamos and Kirtland 
5 Air Force Base, and I think it's a fantasy if anyone in 
6 the DOE believes that the majority of the people in New 
7 Mexico wish to be prime targets for any of the enemies 
8 that we might have in the future. And we seem to be 
9 pretty good at alienating people in the world. 
10 Well, there's not very many people here as 
11 compared to a previous hearing on which there were 
12 possibly a thousand people who kind of poured their heart 
13 out and heard testimony, 95 or more percentage of which 
14 was opposing nuclear weapon development. 
15 I think they perhaps feel that their desires 
16 were not heard, at least not heard nearly as loudly as 143-121-3 
17 some other interests who seem to be pouring billions and 
18 billions more into nuclear weapons development in a world 
19 situation in which it does not seem to be the appropriate 
20 thing, in violation of loss of our spirit of our 
21 agreements. 
22 So I wonder if perhaps, in talking to the 
23 audience here, that activists who have been and members 
24 of the citizens who are interested in perhaps a more 
25 social beneficial use of our talents might be better 
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1 served by boycotting such hearings as-- and putting 
2 their efforts elsewhere and directing their attention at 
3 this particular subject. 
4 Thank you. 
5 MS. BERGMAN: Thank you. 
6 Next commenter is Hawley Roddick. 
7 MS. RODDICK: I'm Hawley Roddick of Santa Fe. 
8 I've been testifying like others here since 
9 1991. I've looked at what you're planning now, and it's 
10 worse than anything we could have imagined in the 
11 beginning. It's more money for killing and environmental 
12 racism and endangering children and taking food out of 
13 the mouths of our people, which is the trade-off. And I 
14 don't really think you're going to hear me now, because 
1 5 you haven't heard us all along. 
16 But Va clev Havel says that you do what you 
17 think is the right thing because it's the right thing to 
18 do and not because you calculate that it will have the 
19 effects you hope. 
20 There have been a lot of disaster movies, and 
21 these huge imaginary dangers are dealt with in these 
22 movies, Godzilla or an asteroid or aliens from outer 
23 space, but'it seems to me that the true fantasy is 
24 happening in Los Alamos, that the absurd and irrational 
25 building up of our weaponry -- and I know there's the 
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1 language of new weapons, there's disagreement, I know you 
2 say you're not building new weapons, you're not 
3 redesigning them, da-ta-da. Whatever is going on up 
4 there, it's making weapons and keeping them alive when we 
5 don't have the enemy. 
6 And if you are able to do this, to take all 
7 this money from social causes and from -- there's so many 
8 children in this country hungry now. 90 percent go 
9 without a meal every day because their parents can't 
10 afford food. And I just wonder about the imaginations of 
11 people who are able to decide to put all this money into 
12 defending ourselves against enemies that don't exist. 
13 I've been trying to think of some way to bridge 
14 from the imaginations to the people who understand what 
15 is going on to the people who are creating this mass mad 
16 scenario, and I don't know how to do it, and I'm very 
17 sad. I do not know how to reach people who think what's 
18 going on on the Hill is defensible in any way. 
19 MS. BERGMAN: Thank you. 
20 Bruce Hall for Peace Action. 
21 MR. HALL: Hi. Thank you for giving me the 
22 chance to come here and talk today. 
23 For your information, Peace Action is a 
24 national disarmament organization. We were founded in 
25 1957 as the Committee for Sane Nuclear Policy. 
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1 I've come here today on behalf of over 60,000 
2 Peace Action members across the United States because the 
3 decisions made regarding the future of Los Alamos 
4 National Laboratory have ramifications that reach far 
5 beyond New Mexico's borders. We strongly oppose the 
6 Department of Energy's plans to expand the plutonium pit 
7 production capability of Los Alamos National Laboratory. 
8 Plans to begin producing up to 80 plutonium 
9 pits annually by early next century are out of step with 
10 the growing international momentum toward nuclear 
11 disarmament. Furthermore, expansion of pit production, 
12 seen by most simply as the resumption of nuclear bomb 
13 production by this country, is a provocative step 
14 signaling the US intention to continue to develop and 
15 deploy new and modified nuclear weapons indefinitely. 
16 The resumption of warhead production, when put 
17 together with other aspects of the multi-billion dollar 
18 stockpile stewardship program, paints a picture of a 
19 revitalized and expanding nuclear weapons complex 
20 emerging almost a full decade after the end of the Cold 
21 War. And Los Alamos, with an increased nuclear weapons 
22 budget, plans for further high-explosive testing and a 
23 new nuclear bomb production mission, has become the belly 
24 of the beast of that complex. 
25 For the people of New Mexico and the United 
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I States, stockpile stewardship and, in particular, the 
2 activities planned for Los Alamos National Laboratory 
3 boil down to this simple formula, more nuclear bombs, 
4 more nuclear waste, more environmental examination and 
5 more of our taxpayer money down the nuclear drain. 
6 This is a wasteful policy based on outdated 
7 Cold War thinking. Department of Energy documents state 
8 that its weapons production plans are based on the 
9 capacity to maintain a massive START I nuclear arsenal 
I 0 and will eventually involve the production of several 
11 hundred new nuclear warheads per year. 
12 That means that while President Clinton 
13 actively pursues implementation of the START II treaty 
14 and advocates the quick pleadings of a START III 
15 agreement that would reduce the US and Russian nuclear 
16 arsenals down to roughly 2,000 deployed nuclear warheads 
17 each, the Department of Energy continues to plan and 
18 spend taxpayer money on the assumption that the United 
19 States will maintain an immense Cold War sized arsenal of 
20 roughly 8,000 nuclear weapons well into the next century. 
21 This is the type of mixed message that fuels 
22 anns races. 
23 The Energy Department's intention, outlined in 
24 the Stockpile Stewardship and Management Plan, to 
25 maintain the ability to develop new nuclear options for 
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1 emerging threats and to gear up for the capacity to build 
2 new nuclear weapons to meet changing military 
3 requirements, sends a clear message that nuclear weapons 
4 are legitimate for use on the battlefield, in diplomacy 
5 and are a ticket to power and prestige on the world 
6 stage. 
7 And as long as the United States claims the 
8 right to stockpile, modernize and even use nuclear 
9 weapons, our moral authority in the area of 
10 nonproliferation will be severely hamstrung. 143-123-1 cont. 
11 The specter of a dangerous nuclear arms race on 
12 the Asian subcontinent should serve as a wake-up call to 
13 the United States government and to the Department of 
14 Energy. Our nuclear weapons policies do not exist in a 
15vacuum. 
16 It is interesting to note that in statements 
17 announcing their nuclear tests, Indian officials said 
18 their country is considering conducting subcritical 
19 nuclear weapons experiments similar to those conducted by 
20 scientists from Los Alamos and Lawrence Livermore 
21 National Laboratory and the Nevada Test Site. It should 
22 be clear by now that a "do as we say and not as we do" 
23 policy regarding nuclear weapons and nonproliferation is 
24 bound to fail. 
25 We are not alone in this view. Former 
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1 Secretary of Defense Robert MacNamara and retired 
2 four-star general George Lee Butler, who headed the US 
3 Strategic Command under President Bush, joined 15 other 
4 prominent experts on the Canberra Commission on the 
5 Elimination of Nuclear Weapons. They concluded 
6 unanimously in 1996 that "the proposition that nuclear 
7 weapons can be retained in perpetuity and never used --
8 accidentally or by decision-- defies credibility. The 
9 only complete defense is the elimination of nuclear 
10 weapons and the assurance that they will never be 
11 produced again." 
12 Just yesterday the governments of Brazil, 
13 Egypt, Ireland, Mexico, New Zealand, Slovenia, South 
14 Africa and Sweden joined together to issue yet another 
15 appeal for the elimination of nuclear weapons. They said 
16 the "international community must not enter the third 
17 millennium with the prospect that the maintenance of 
18 these weapons will be considered legitimate for the 
19 indefmite future, when the present juncture provides a 
20 unique opportunity to eradicate and prohibit them for all 
21 time." 
22 I would just like to add that there is a middle 
23 road for the Department of Energy here, and that involves 
24 the reuse of the existing class pits stored at Pantex. 
25 There are almost 12,000 plutonium pits in storage at 
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1 Pantex. 
2 Your own documents state that reuse of pits in 
3 new primaries has been demonstrated with successful 
4 nuclear tests of several designs that also incorporated 
5 fire resistant shells and insensitive high explosives. 
6 Pit reuse offers the possibility of manufacturing new 
7 primaries at a reduced cost without requiring an 
8 expansion of currently planned plutonium fabrication 
9 facilities. 
10 The United States must either demonstrate real 
llleadership toward nuclear disarmament or we will be faced 
12 with the prospect of an ever-expanding nuclear club. 
13 Peace Action calls on the Department of Energy to abandon 
14 its plans to produce nuclear warheads at the Los Alamos 
15 National Laboratory and instead pursue other less 
16 provocative options to maintain our nuclear arsenal while 
17 it awaits, what is in our view, its inevitable fate, and 
18 that is nuclear disarmament. 
19 Thank you very much. 
20 MS. BERGMAN: Okay. David Bacon. 
21 MR. BACON: I'm not going to add anything 
22 technical. 
23 I just was thinking about this this morning and 
24 thought about the fact that when the nuclear weapons 
25 program was started, they were some of the best minds, I 
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1 feel, at the time, the early physicists that we had, and 
2 what they produced was the worst possible thing. And up 
3 until now, that's been the case. We've had some of the 
4 best minds in the world working on the worst possible 
5 things that we can imagine. 
6 We've seen the results of it. We've seen what 
7 happened at the lab. We've seen the contamination at all 
8 these sites. 
9 I think what I'm doing, instead of offering 
I 0 technical response, is just simply holding that in front 
11 of your face. You're working on the worst possible thing 
12 in the world up there. And I speak from myself and for 
13 millions of people, we would like it stopped. 
14 MS. BERGMAN: Thank you. 
15 Dominique Mazeaud. Correct my pronunciation if 
16 I--
17 MS. MAZEAUD: Mazeaud. 
18 MS. BERGMAN: Thank you. 
19 MS. MAZEAUD: I moved here in -- I'm from Santa 
20Fe. 
21 I moved here in 1987. And in 1988 I went to 
22 Los Alamos for the first time. And this is when I 
23 decided to become an American citizen. My country of 
24 birth is France, well known for its spirit of revolution. 
25 And the one thing that stays very, very present in my new 
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1 life as an American is the French motto, Libert, 
2 Egalit, Fratemit, Freedom, Equality and Brotherhood. 
3 And when you look at history, you see that the 
4 end of the 18th century and 19th century were spent in 
5 achieving freedom, liberty, and then the 20th century has 
6 been mainly focused on equality. And it is my hope, if 
7 this curve is following what it seems to be doing, that 
8 in that century will be a century of brotherhood. 
9 We have 571 days until year 2000. It's plenty 
10 of time to say we are changing course. Times are 
11 changing very, very, very fast, and it's time to awaken 
12 to not the old kind of revolution, but as Va clev Havel 
13 says, a revolution where we really all together work for 
14 a -- work in peace and realize that these weapons are of 
15 the old way. 
16 Thank you. 
17 MS. BERGMAN: Thank you. 
18 Michelle Chrabot. 
19 MS. CHRABOT: That was good. It's Michelle 
20 Chrabot from Santa Fe. 
21 I also have a simple statement. 
22 I am sure our Los Alamos scientists can find 
23 themselves busy in researching our nuclear energy and the 
24 safe removal of nuclear waste instead of making more 
25 nuclear bombs. If not, maybe an institution doesn't need 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

43-127-1 

Comment 43-127-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-45-1, above. See also Major Issue 2.1, Anti
Weapons Sentiment/Mission (in chapter 2 of this volume). 

~ 
:! 
:! 
~ ... 
~ 
~ 
:! 
~ 
::::: 
o:t 
~ 
~ 
~ 

~ 
~ 
~ 

"' 



w 
~ 
.J::o. 
00 

SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10, 1998 
DOCUMENT43 

PAGE 145 OF 230 
145 

I to exist. 
2 The second thing, I would think myself, as a 
3 passivist, have -- I'm about the tenth generation in the 
4 armed forces, and our armed forces, as such, can use 
5 money, additional money for training and supplying Gls 
6 with the -- services to the Gis and their families. We 
7 found them more useful in actions in the military than 
8 simply threatening the world with nuclear weapons. By 
9 using money to support our military instead of making 

143-127-1 cont. 

I 0 more nuclear bombs, we also have the advantage of using 
II them in natural disasters and supporting our allies in 
12 other ways. 
13 I lived overseas for 10 years as a disaster and 
14 an emergency room nurse, and all I ever heard from my 
I 5 friends from Canada, Australia, New Zealand, was a little 
16 quiz that said, "What country has used nuclear weapons on 
17 civilian populations?" 
18 Well, I was born right between Hiroshima and 
19 Nagasaki, so I didn't need to think a long time about the 
20 answers to that. Our allies aren't happy about us 
21 polluting the world. 
22 I think it would also be interesting to have 
23 these comments come from people in Australia and New 
24 Zealand and Canada who are fearful of our trend to 
25 proliferate more nuclear weapons. 
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1 Thankyou. 
2 MS. BERGMAN: Thank you. 
3 Okay. That's, for the time being, the end of 
4 the people who have signed up to comment. 
5 Do we have anyone in the audience who has any 
6 questions or would like to provide comments? 
7 Yes, please come up to the mike and say your 
8 name for us. 
9 MS. RESON: My name is Myla, M-Y-L-A, Reson, 
10 R-E-S-0-N. 
11 MS. BERGMAN: Can you speak up? 
12 MS. RESON: I look around the room, and I don't 
13 see Peter Jennings, I don't see Tom Brokaw, I don't see 
14 McNeil Lehrer. It's-- this is one of the best kept 
15 secrets in the country, at Los Alamos National Labs. 
16 You are planning to continue to perpetrate the 
17 greatest crime against humanity. This should be a 
18 national, international discussion. The bombs that were 
19 just tested in Tahiti were designed at Los Alamos 
20 National Labs. It's time to do something different. 
21 It's time to turn your swords into plowshares. 
22 It's time to do something positively constructive with 
23 our brightest, with our greatest minds, not to design and 
24 build and contaminate our -- excuse me -- what I'm saying 
25 is to design and to build yet a new generation of nuclear 
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1 bombs. 
2 You know, I was talking to some people from the 
3lab who were absolutely in denial about this. Now, Greg (43-127-1 cont. 
4 Mello told me that the Congress has dedicated more money 
5 to the design and production of nuclear weapons now than 
6 at any time in our nation's history. It's insanity. And 
7 it's criminal. 
8 This stockpile stewardship, SS, it seems like a 
9 thinly veiled message, and it's horrifying, and we really 
10 need to use our resources more constructively. 
11 Thank you. 
12 MS. BERGMAN: Thank you. 
13 Do we have any -- yes. Please come to the 
14 mike. 
15 MS. BUONAIUTO: I didn't come here prepared to 
16 speak, but I have to -- thank you. 
17 And I'm not-- my name is Shelley Buonaiuto. 
18 I'm not accustomed to speaking on this issue, 
19 but I'm very discouraged to see that so few people are 
20 here. I know that people who have been very active (43-128-3 
21 against the pit production at Los Alamos, against WIPP, 
22 against mobile Chernobyl -- I know that they're very 
23 discouraged, because we feel that we have not been 
24 listened to. 
25 I just greatly fear, from the information that 
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1 I've been given, that I've heard that WIPP is terribly 
2 unstable. It's going to be a world disaster. And I'm 
3 very afraid of pit production at Los Alamos, because 
4 Rocky Flats has proven that it poisoned Colorado, and 
5 it's going to poison us. 
6 And I'm also very afraid of mobile Chernobyl, 
7 because that's what's going to happen. And I'm very, 
8 very sorry that this is going to happen. And I can only 
9 say that many, many people protested Vietnam, and it 
10 became -- it was realized much too late that it was 
11 unnecessary. 
12 Many, many people protested our involvement in 
13 Central America, And it was recognized much too late that 
14 it was a disaster and it was unnecessary, the invasion of 
15 Central America. 
16 And many, many people know that the only reason 
17 we are producing these nuclear weapons -- they have 
18 absolutely no reason to exist, we're only doing it 
19 because certain corporations are getting very, very 
20 wealthy on it, and it's going to be the destruction of 
21 the United States. 
22 Thank you. 
23 MS. BERGMAN: Could you spell your last name 
24 for us? 
25 MS. BUONAIUTO: B-U-0-N-A-1-U-T-0. 
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1 MS. BERGMAN: Thank you. 
2 Do we have any other questions or comments? 
3 Yes. Please come to the mike. 
4 And I'll get you next. 
5 MS. BUNTING: I actually signed up. I think 
6 there's a few more that signed up out there. 
7 MS. BERGMAN: Ah, okay. 
8 MS. BUNTING: This is my swan song. I might as 
9 well get it over with. 
10 My name is Amy Bunting. 
11 And I'm a resident of Santa Fe and a survivor 
12 of-- what should I call it -- the defense of the First 
13 Amendment of Los Alamos. We're anonymous. Many of you. 
14 I'm going to read it, because I'm really coming 
15 from a lot of emotion. And I'm not embarrassed about it. 
16 I think it's okay to get really upset about this. But 
17 I'm going read it to try and make it more clear. 
18 It's become clear over the years of coming to 
19 these hearings that whatever Los Alamos National 1 43-128-3 cont. 
20 Laboratory nuclear weapons scientists want, they get. So 
21 for some of us today, speaking is an exercise in 
22 futility. Death is in the air. The death of sanity, the 
23 death of wisdom, the death of caring, and most of all the 
24 death of a possibility for a new direction for LANL. 
25 We're supposed to speak about the Site-Wide 
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1 Environmental Impact Study, and I know that what you want 
2 to hear from us is so-called constructive criticism. You 
3 could say that you did your duty by giving the public 
4 their right to speak out. 
5 And many of us in the public have many 
6 concerns, a major one being expansion of Area G for 
7 receiving more radioactive waste, because evidently 
8 12,468 nuclear warheads, each with a plutonium pit 
9 necessary for a nuclear bomb to explode, and 10,000 more 
10 plutonium pits ready for 10,000 more nuclear bombs, is 
11 not enough. 
12 So we're going to be making 80 a year soon now? 
13 I suppose that part won't go in the record, 
14 because it's talking about nuclear bombs, and we're not 
15 supposed to connect the bombs to the Site-Wide 
16 Environmental Impact Statement. 
17 I don't know why we bother to come here. I'm 
18 sorry that there aren't more people, but I understand why 
19 they're not here. Some of my friends who came to other 
20 hearings said, "Why? Why should we bother? They don't 
21listen." 
22 For myself, I just can't shake the beautiful, 
23 mythical notion that a democracy can only work if enough 
24 people stand up to their government and say, "No, you 
25 cannot give priority to nuclear weapons over the health, 
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1 the education and the welfare of our children, our 
2 future. You cannot do that." 
3 You've had an opportunity at LANL to change 
4 your direction, and you blew it. And please don't tell 
5 us that you don't have the power to change policy, it's 
6 the devil politicians that make you do it. That's what 
7 they said in another country I think we're familiar with 
8 in the 1940s. 
9 LANL didn't have to take the 300 million that 
10 Pete Domenici dropped in its lap last week. We have one 
11 in four children living in poverty in New Mexico who 
12 could have used some of those millions. 
13 After today, you won't have us to kick around 
14 anymore. And most of the public is asleep anyway, 
15 although with Seinfeld gone, maybe some will wake up. 
16 But I hope you won't become too complacent. 
17 We're the lost conscience of America, and we're 
18 not here to go away. We will continue to defend the idea 
19 of a country that believes the stewardship of its 
20 children is more important to national defense than 
21 making sure that 12,468 nuclear weapons can indeed blow 
22 up two to three times the population of the earth. 
23 We will continue to defend the wisdom of the 
24 following quote: "One who stands on the edge of a cliff 
25 is wise to define progress as a step backward." 
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1 MS. BERGMAN: Thank you. 
2 Peggy, come on up. 

152 

3 MS. PRINCE: Good evening. My name is Peggy 
4 Prince. 
5 And I'm -- my family has been in New Mexico for 
6 five generations, in Northern New Mexico. My father and 
7 his brothers, his father and his grandfather, my great 
8 grandfather, are from Espanola, and proudly so. 
9 I, also, like my sister, Amy, have been coming 
10 to these hearings and have experienced the same sense of 
11 frustration, futility because of the fact that whenever I 
12 read the comments from the previous hearing, the answers, 
13 the replies-- they say something about replies to 
14 comments have been nothing but very self-satisfying and 
15 worthless replies, nothing in depth at all, just "We know 
16 better than you," is basically what they're saying. 
17 In the course of coming to these hearings, I've 
18 heard three big lies, and I'm going to tell them to you, 
19 because it took me a long time to find the answers to 
20 those three big lies. 
21 The first lie is that Los Alamos provides good, 
22 high-quality jobs. 
23 The second big lie is that the military 
24 industrial complex in New Mexico and the national labs in 
25 New Mexico are good for the economy. 
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1 And the third big lie is that we need nuclear 
2 weapons for deterrence. 
3 Those are the three big lies I've heard, and 
4 I'm about to answer those lies, because I've taken a long 
5 time thinking about this. 
6 The first one I'm going to talk about is jobs. 
7 The labs do provide jobs. The high-paying, 
8 high-quality jobs that they provide go to college 
9 graduates from out of state. They are imported. And for 
10 the upper management, the jobs go to people who have been 
11 in the system for a very long time and are indoctrinated. 
12 The other jobs at the lab go to people fresh out of high 
13 school, who may be given low-level jobs such as reading 
14 badges, but they're paid money more than they would get 
15 in the public sector. 
16 Well, what happens to those young people? 
17 Rather than going on to college or going on to 
18 technical school, getting their degrees, opening their 
19 own businesses, creating jobs, creating better economies 
20 within the Espanola and the Rio Grande Valleys, they are 
21 sucked into the lab system. And because they are fairly 
22 well paid, they become slaves of the lab system. 
23 And, of course, you remember the 1995layoffs. 
24 They could be let go at any time at the wishes of the lab 
25 and left hanging with no great amount of education, no 
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1 place to go, nothing to do. 
2 The economy. 
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3 Senator Domenici, whose name we seldom speak, 
4 says that the lab system is very good for the economy of 
5 New Mexico. Why are we 49th, then? Why are our children 
6 illiterate? Why do we have a 40 percent dropout rate? 
7 Why do people live in abject poverty and hungry? 
8 That's a very big lie. 
9 MR. MAL TEN: That's the true environmental 
10 impact of Los Alamos. 
11 MS. PRINCE: That's right. It is the true 
12 environmental and social impact of Los Alamos and Sandia 
13 and Kirtland. 
14 The third great lie, the great minds lie. 
15 There are many scientists at other science 
16labs, not nuclear weapons labs, who wouldn't dream of 
17 coming to Los Alamos. They feel like it's the armpit of 
18 the scientific world. The science is not good science. 
19 The lies are big lies that they tell. And they 
20 just keep lying and lying and smiling and smiling. 
21 That's why we're frustrated. That's why we're 
22 upset. That's why we have a sense of futility right now. 
23 That's why there's nobody here. That's why there's so 
24 many empty chairs, because the lies are so big that we 
25 can hardly grapple with them. We can hardly face them. 
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1 It's almost like trying to think about nuclear 
2 weapons. It's almost like trying to think me and my 
3 generation, what we had to go through with duck and 
4 cover. You can't face the horror of a nuclear war 
5 head-on. You can't look at it head-on. It's too 
6 horrifying. And so we choose not to look at it at all. 
7 I thank you very much for your time. 
8 MS. BERGMAN: Thank you. 
9 Willem Malten. 
10 MR. MAL TEN: Thank you very much. 
11 My name is Willen Mal ten. 
12 And I've spoken at these meetings before. I've 
13 not really prepared myself for this meeting. It's hard 
14 to-- you know, usually when one is busy creating 
15 something, it's hard to think about this. It's in the 
16 way, so to speak. But let's look at it one more time 
17 together. 
18 Environmental Impact Statement on three issues, 
19 expanded pit production, expanded waste storage and 
20 expanded experimental facilities, DAHRT, for use of 
21 planning new designs of genocidal weapons. Those three 
22 things we are talking about. 
23 Isn't it sad? I mean, let's look at it. 
24 Waste, design of genocidal weapons and more pits. Rocky 
25 Flats is here. We said it last year that this would 
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1 happen, and here it is. It's here. 
2 You know, when the Indians, Pakistanis, you 
3 know, explode their tiny arsenals of bombs, you know, our 
4 government and everybody else goes into an outrage, you 
5 know. But it's without integrity as long -- and without 
6 moral -- moral impact as long as we do what we're doing 
7 here. 
8 And that's really the true environmental impact 
9 of this. It's the demoralization of common people like 
10 myself and like a lot of other people here. And that's 
11 why I suggest to you this room is so empty, because there 
12 is a demoralization going on. There's a demoralization 
13 going on in our youth. We are the poorest-- one of the 
14 poorest states in this nation. We have illiterate youth. 
15 We have high teen pregnancy. We have lots of teenage 
16 killings. Why? Why is this? 
17 I would suggest to you again that that's the 
18 true socioeconomic impact of Los Alamos. Either we're 
19 going to build something real in this state or we're 
20 going to keep going the way we're going and, you know, 
21 lose everything that was good in this state. 
22 Before-- you know, I've been-- you know, I'm 
23 a baker. I've been involved in trying to reignite wheat 
24 growing and food growing in this state of high quality, 
25 of organic quality, and in that fashion I've been 
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1 interested in the history of New Mexico, what happened to 
2 this state. How come we had a thriving organics food 
3 production in this state? What happened? 
4 Well, what happened was that a lot of people, 
5 they went into the Second World War and sacrificed 
6 themselves in that way and became soldiers, and then when 
7 they came back, there was Los Alamos there. And a 
8 subsistence economy was not as attractive anymore as 
9 before Los Alamos drew everything to a money economy. 
10 And people didn't go back to the land, and so we lost a 
11 lot of good there. 
12 That's the true socioeconomic impact of Los 
13 Alamos. We're not self-reliant. We can only hold up our 
14 hands from the central federal government and please ask 
15 them if we can please take home more storage, more pit 
16 production, more whatever, nuclear related, because 
17 that's the only way to get bread on our table. 
18 Isn't that sad? We are a sad, sad state here. 
19 Thank you very much. 
20 MS. BERGMAN: Thank you. 
21 Rachel Zuses. 
22 MS. ZUSES: Good evening. My name is Rachel 
23 Zuses. 
24 I'm a college student from Maryland. And even 
25 though I'm only in New Mexico for the summer, I feel 
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1 that -- that's fine as long as everybody can hear me -- I 
2 feel that the future plans of Los Alamos National 
3 Laboratory is a concern of mine because I understand that 
4 I am, as we all are, affected by everything that happens 
5 in the world. And everything that we do will affect the 
6 world in turn. 
7 In my college courses I've been studying 
8 nuclear defense and disarmament. And two crucial lessons 
9 from these studies stick out in my mind as important 
10 considerations for Los Alamos Lab. 
11 First, the intended goals of defense by nuclear 
12 weapons could be attained instead with conventional 
13 weapons, and these weapons would cause much less 
14 destruction. The fact that nuclear weapons have no rival 
15 weapons-wise makes them, in reality, tools for terrorism 
16 by both individuals and nations rather than defensive 
17 weapons. 
18 No government that holds a true concern for 
19 human life would actually set off a nuclear weapon 
20 because of the large-scale and long-term damage that they 
21 are aware it would cause. In the name of defense, 
22 nuclear weapons are an unnecessary use of money and 
23 resources and source of toxic waste. 
24 A second consideration is the danger implicit 
25 in maintaining nuclear weapons. The continual handling 
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1 of nuclear reactors and practice drills leaves open 
2 numerous chances for accidents. There's always the 
3 opportunity from someone who would be even less careful 
4 to get ahold of the weapons. 
5 A final danger is the failure to meet the 
6 immediate needs of the same people who are being defended 
7 when money is not spent on food, housing and education 
8 instead. 
9 Only with these considerations in mind of the 
10 dangerous, unnecessary nature of nuclear weapons should 
11 plans for Los Alamos National Laboratory be made. Even 
12 though the proposed role of nuclear weapons is to create 
13 security, they are, in fact, elements of an inharmonious 
14 world. 
15 Our goal should be to-- our goal should be to 
16 affect the world in the most positive way we can, and by 
17 making decisions that reflect our mutual concern for the 
18 well-being of human beings as well as the world we live 
19 in. Every dollar we spend is a chance to meet these 
20 concerns, and I can only hope that we choose to spend it 
21 in the right way. 
22 Thank you. 
23 MS. BERGMAN: Sara Vacha. 
24 MS. VACHA: My name is Sara Vacha. 
25 And I'm a six-year artist, resident of Santa 
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1 Fe. I am disgusted, disillusioned and disheartened 
2 because the DOE is driving me out of my home. When I 
3 moved here, LANL was a health and safety laboratory. Now 
4 it is going to become the largest producer and storer of 
5 nuclear weapons in the United States. 
6 As a resident of Santa Fe, I live well within 
7 the contamination danger radius. The escalation of your 
8 weapons production far surpasses your ability to control 
9 nuclear materials with total safety. You have the cart 
10 before the horse. 
11 There are already the highest number of birth 
12 defects in Los Alamos, clusters of brain tumors in the 
13 children who play in the canyons surrounding Los Alamos 
14 into which Oppenheimer and his gang dumped nuclear waste 
15 during the 1940s. We're now reaping that legacy. 
16 There's an increase in pancreatic cancer in the present 
17 LANL employees and other residents of the area. 
18 Even in Marion, Ohio, a rash of leukemia cases 
19 cropped up in football players and their fans who 
20 attended games in a stadium built over a nuclear waste 
21 dump. 
22 This does not indicate control of the 
23 materials. Do you still think it does not cause cancer? 
24 Do you still tum a deaf ear? 
25 It has to end. You must guarantee an end to 
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1 contamination. If I continue to live in Santa Fe, you 
2 must guarantee that the nuclear waste trucks will never 
3 leak. Can you do that? That the area surrounding the 
4 labs and any waste dumps will not poison even one citizen 
5 or tourist of this state? You must guarantee an end to 
6 contamination. Is this statement familiar, quote, "And a 
7little child shall lead them," end quote. 
8 Use the children as your barometer. I have 
9 seen what it is like to suffer from cancer. My own son 
10 died of cancer in 1994. For three months I stood by his 
11 bedside and watched him die. He was 29 years old, one 
12 month before his 30th birthday. 
13 This painting up here that I have done is one 
14 of my grief paintings. It represents my son crying for 
15 help in the background and I, myself, screaming with 
16 horror, with the horror of powerlessness. It's hell. 
17 You can't cure it. 
18 Myra, will you tum that around so the men can 
19 see it? 
20 May I ask all persons here tonight who have had 
21 one of their children die to please stand up? Anybody 
22 here? 
23 UNIDENTIFIED SPEAKER: How about friends? 
24 MS. VACHA: Anybody ever lose a child? 
25 One, sir? 
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1 Two. Okay. We know what it means to see our 
2 children die. Only we really know. I never dreamed in 
3 my wildest dreams that one of my children would die. 
4 If nuclear contamination produced by the LANL 
5 establishment poisons, sickens and/or kills one more 
6 child in this area, I will consider it mass murder by our 
7 countrymen. As for myself, I would rather be annihilated 
8 by a foreign power than be poisoned with nuclear 
9 contamination by my fellow Americans. That creates 
10 distrust and discredit of our government and of certain 
11 of our country's citizens. 
12 If LANL is working to protect our country, then 
13 do it. Make it safe on all fronts, even within our 
14 borders. If you do not do this, I will leave New Mexico, 
15 along with many, many other citizens. Now, I realize 
16 that people will be affected by nuclear activities all 
17 over this country, but we do not have to live in the 
18 nuclear kitchen. 
19 Do you want to see Santa Fe become a ghost town 
20 or nothing but a place for mad scientists? 
21 Then make us safe from contamination now, 
22 before you produce anything else. Do it now. 
23 MS. BERGMAN: Thank you. 
24 Maria Moreno. 
25 MS. MORENO: My name is Maria Moreno. 
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I I was born and raised in Santa Fe, New Mexico. 
2 And I don't know if you are able to answer 
3 questions. If I can ask you questions, will you answer? 
4 Can you--
5 MS. BERGMAN: We'd be happy to answer 
6 questions. 
7 MS. MORENO: All right. 
8 I have land here in Santa Fe. I am raising my 
9 children. 
10 MS. BERGMAN: Can you speak a little louder? 
11 Get closer to the mike or --
12 MS. MORENO: Yes. 
13 I have my children here and grandchildren, and 
14 I have my land, and I'm a small business person. 
15 And I was just wondering if-- I don't care how 
16 many tests you've done with the trucks as far as the 
17 trucks that are going to transport the waste, but can you 
18 guarantee, I mean, us that there won't be no accidents 
19 from the trucks? 
20Hello. 
21 Somebody find a button. 
22 MR. WHITEMAN: We're trying to find where the 
23 mike -- yes. 
24 MS. MORENO: All right. 
25 MR. WHITEMAN: You're asking, I think, about 
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1 the trucks carrying nuclear waste to WIPP that are 
2 planned. I'll try to answer that. We're here to talk 
3 about Los Alamos' Site-Wide Environmental Impact 
4 Statement, not specifically talk about WIPP, but we'll 
5 try to answer your questions. 
6 MS. MORENO: I want to talk about anything --
7 MR. WHITEMAN: We'll, certainly we will come 
8 to--
9 MS. MORENO: -- that concerns nuclear waste. 
10 MR. WHITEMAN: Yeah. 
11 The containers that waste will be carried to 
12 WIPP are certified, tested and -- tested in terms of fire 
13 drops, this sort of thing, that they might experience in 
14 any kind of accidents that the Nuclear Regulatory 
15 Commission requires those kind of containers to be 
16 certified to, and those are the kind of containers that 
17 will be used in the transportation. 
18 I'm not an expert on carrying it further than 
19 that, but I think there's a very good track record in the 
20 United States over the last 50 years for transportation 
21 of nuclear materials in that way. 
22 MS. RESON: Excuse me. I'd like to comment on 
23 this, because I know a lot about the testing of those 
24 TRUP ACT containers. 
25 MS. BERGMAN: Could you state your name, 
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1 please? 
2 MS. RESON: Yes. My name is Myla, M-Y-L-A, 
3 Reson, R-E-S-0-N. 
4 Containers were burned for one-half hour. Now, 
5 a lot of us know that a lot of hazardous materials 
6 accidents often burn out of control for weeks, but they 
7 were burned for one-half hour. 
8 They were burned using jet fuel. Now, the 
9 reason that they used jet fuel, they claim, is because 
10 they can get a good burn, you know, that somehow they can 
11 control the burn, but jet fuel burns at a much lower 
12 temperature than diesel. Now, I think that it's far more 
13likely that if there is an accident, that the accident 
14 will involve diesel fuel rather than jet fuel. 
15 Of course, with all of the bombing, you know, 
16 they're trying to create some massive bombing maneuvers 
17 in Northern New Mexico pretty soon, so maybe the idea of 
18 an encounter with jet fuel might not that be far-fetched, 
19 if the Air Force has its way and is able to -- is able to 
20 test their bombers in Northern New Mexico. 
21 At any rate, the TRUPACT containers were 
22 dropped, I believe, four feet onto a peg that was about 
23 six inches long. 
24 So, you know, I think that the standards for 
25 testing the TRUPACT containers are just wholly 
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1 inadequate, and for you to say that we should feel 
2 reassured because these were tested is just ludicrous. 
3 And we're looking at-- you know, we're looking 
4 at massive, massive shipments. We're looking at 
5 thousands of shipments over the next 35 years of nuclear 
6 waste. Even the DOE does expect accidents and does 
7 expect breaches. 
8 So don't feel safe. You're not. 
9 MS. MORENO: From this course of action, these 
10 small business people are going to be hurting. And if 
11 there is an accident, then my property will go down to 
12 very -- zero value, which will put me I don't know where 
13 with my life and my grandchildren. 
14 If you can guarantee me that that won't happen, 
15 I'll let you pass through my land. If you can't, I want 
16 to lay down, and you can-- I'll die before you go 
17 through my land. 
18 And you can be assured small business people of 
19 Santa Fe and New Mexico -- that the tourists will be 
20 gone. Then what? You're going to support us with your 
21 building, all your taxes? Money coming in? 
22 We were raised on beans and tortillas. I'd 
23 rather eat beans and tortillas than billion dollar 
24 steaks. 
25 So if you can sit there and guarantee me that 
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1 there won't be no accidents in this transport, then I 
2 won't stone you. So I want this in tape, whether you're 
3 filming it or whatever, I want everybody to know this 
4 feeling, because it's just not my feeling, it's a lot of 
5 people. 
6 MS. BERGMAN: Thank you. 
7 Rosemary Lowe. 
8 MS. LOWE: I think it's wonderful that as many 
9 people are here tonight as there are, because I think 
10 many people are feeling that it's hopeless, that whatever 
11 we say to you is just not going to matter, that the 
12 Department of Energy has made up its mind a long time 
13 ago. 
14 But I think we are-- we who are here tonight 
15 are here as a testament for the future, if there is to be 
16 one, And that is that anybody who may be left after 
17 whatever we do to the earth, in our quest for whatever it 
18 is we want, there will be some who will read the record. 
19 And that's why I'm here tonight. 
20 I'm a nurse, and I also served in the United 
21 States Air Force, so I know a little bit about the 
22 military and the industrial complex that goes with it. I 
23 know what the lies are. 
24 But I represent a group tonight that is a local 
25 group called People for Native Ecosystems, and our group 
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1 is concerned about environmental issues, not only 
2locally, but all over the world, and we are in alliance 
3 and in coordination with many other groups around the 
4 country, although we are working on very specific issues 
5 here in Santa Fe. 
6 And this is our statement. 
7 We are strongly against the DOE's plan to build 
8 and expand the building of more weapons of destruction. I 43-138-1 
9 Let's call it what they really are. You know, all of 
10 this jargon that we use, it's just all to mask what the 
11 real truth is. 
12 Our country has more than 12,000 nuclear 
13 weapons already. Okay. We have worldwide enough 
14 weapons, enough destructive capability to kill everybody 
15 three times over right now. How many more times do each 1 43_139_1 
16 of us have to die to satisfy the insanity of the 
17 Department of Energy, or as some people call it, the 
18 Department of Expediency? 
19 We all know that the real reason this insane 
20 quest for more nuclear weapons -- the real truth is to 
21 maintain the military industrial complex, an evil entity 
22 which exists at the expense of all life, mainly to just 
23 keep itself going. It doesn't matter-- it doesn't 
24 matter who is going to die. 
25 And when I hear somebody tell me, from the DOE 
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1 or any other government entity, that it's okay, don't 
2 worry about the WIPP project, don't worry about the 
3 TRUPACTcontainers --I saw some, by the way, not too 143-139-1 cont. 
4long ago, going down St. Francis Drive. Oh, they were 
5 empty. They looked awfully tall to me. And when falling 
6 off that truck, it's going to be more than four feet. 
7 But it doesn't-- that is not really the issue. 
8 Why should we trust the government to tell us that this 
9 is all safe for us, it's within acceptable limits, folks, 
10 it's acceptable, radioactivity is acceptable, when the 
11 government can't even manage the drugs in this country 
12 that people die of by the hundreds of thousands every 
13 year because of side effects from these drugs, and the 
14 government later comes back and says, "Oh, well, you 
15 know, we made a mistake, we better get that off the 
16 market." 
17 No, no, no. That's not acceptable. We do not 
18 accept that rationale. 
19 Dr. Albert Schweitzer -- and I would urge you 
20 to pick up his books, his readings, his writings. He was 
21 a philosopher, he was a theologian, he was an author, a 
22 musician. And you know what he said? 
23 I read this tonight before I came. I didn't 
24 even know what I was going to say. And he said, "We must 
25 never become callous. When we experience the conflicts 
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1 ever more deeply, we are living in truth." 
2 The DOE does not live in truth. It exists to 
3 keep itself going. It exists for its own sake. 
4 Dr. Schweitzer also said, "The quiet conscience 
5 is an invention of the devil." 
6 We are not going to be quiet. We are going to 
7 speak, and it doesn't matter whether you listen to us or 
8 not. We're going to have no quiet conscience. We're 
9 going to speak the truth. That is why we are here, even 
10 though, as I said, we know you're probably not going to 
11 listen, and we know that we may be sacrificed for those 
12 in positions of power and money. 
13 Nuclear weapons are not healthy for any living 
14 thing, my friends. All the rationale in the world 
15 doesn't make that go away. All the so-called 
16 environmental issues that we're supposed to discuss 
17 tonight, the bottom line is nuclear weapons are not 
18 healthy. Prove it to me that they are. I'll take one 
19 and take it home with me. 
20 They're not healthy, folks. They're not 
21 healthy for plants, for animals, for humans or birds or 
22 reptiles or soil or air or water. Even the water that's 
23 coming down from Los Alamos in that little canyon that 
24 they had on the news the other night -- the man that was 
25 representing Los Alamos said, "Well, you know, we really 
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1 don't know what the long-term effects are of this. You . . . 
2 know, it's a great, grand experiment." LocatiOn of SWEIS Revtston(s): None 

3 Why on earth do we need to discuss the Response: 
4 so-called "environmental issues," quote, unquote, with 
5 you? Do you think we're stupid? Management of the forests on the LANL site property is an on-going 
6 Albert Schweitzer also said, and I will close commitment at LANL. 
7 with this, "Humans have lost the ability to foresee and 
8 forestall -· we will end by destroying the earth." 
9 The only thing I would change in that is the 
10 statement that decisions-- that the decisions that the 
11 DOE, your agency, makes regarding building more nuclear 
12 weapons or not will decide the fate of this planet. 
13 MS. BERGMAN: Thank you. 
14 Wayne Nelson. 
15 MR. NELSON: My name is Wayne Nelson. 
16 I'm a citizen of Santa Fe and also a veteran. 
17 There's another side of the coin. I believe 
18 that the Los Alamos National Laboratories are an 
19 essential and critical resource in our national defense. 
20 I support their existence. 

21 I am concerned with the security and safety of 
22 the laboratories in the context of the national forest in 
23 which they exist. The national laboratories are an iode 
24 within the national forest, the Santa Fe National Forest, 
25 over the past 10 years. 

43-141-17 

KATIIY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

~ 
V:l 

~ 
~ 



w 

~ 
VI 

SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10, 1998 
DocuMENT43 
PAGE 172 OF 230 

172 
1 I have walked, I believe, every acre of the 
2 land adjoining the laboratories. The forest in that area 
3 are in a critical condition. A crown fire, such as the 
4 Dome Fire or the La Mesa Fire, if it occurred on that 
5 side of the mountain, could not be stopped and would have 
6 disastrous consequences to the physical facility of the 
?laboratory. We should have had a wake-up with the Dome 
8 Fire and the La Mesa Fire, and I believe we have not had 
9 such a wake-up. 
1 0 Specific actions need to be taken between the 
11 agencies. I believe that three specific actions need to 
12 be taken. 
13 First, that the area around the laboratory be 
14 defined as a critical urban interface, that is the area 
15 to the north of Bandelier, to the east of the Valle 
16 Grande and to the south of Guaje Canyon. That is a 
17 designation that does not exist in the Forest Service 

18 public lands management scheme. I believe it should be 
19 designated so so that vegetative treatment -- that we 
20 could take action to reduce the fuel levels and reduce 
21 the hazards that would exist from a crown fire. 
22 Given that it would be designated as a critical 
23 urban interface, I believe, first, that the Forest 
24 Service should designate or should assign a full -- make 
25 it a subdistrict and assign a full-time land manager to 
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1 help with the implementation of necessary actions to 
2 protect. 
3 Three, I think the Department of Defense and 
4 the Department of Energy should combine forces with the 
5 Forest Service to fund the necessary action. Given the 
6 current reductions that are occurring in the Forest 
7 Service budget, I think that trying to -- serving 
8 agencies should acknowledge the importance of this and 
9 should jointly fund the necessary action to reduce the 
10 fuel load, the staid densities and to establish -- while 
11 maintaining health of the forest, should establish a 
12 condition in which we could reduce significantly the risk 
13 of a crown fire, which could be a serious damage to the 
14laboratories, which I support. 
15 Thank you for hearing me. 
16 MS. BERGMAN: Thank you. 
17 We're going to take a 10-minute break and come 
18 back at 7:25. 
19 (Proceedings in recess.) 
20 MS. BERGMAN: We have Nick Bloom signed up for 
21 7:35. 
22 Are you ready? 
23 Okay. Could you close that door? 
24 Thank you. 
25 Okay. Go ahead. 
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1 MR. BLOOM: Good evening. 
2 Nuclear science is an incredible field of 
3 technology in human research, with the ability to save 
4 lives. We've seen it in medicine particularly. The 
5 greatest scientific minds researched it, and some helped 
6 to make the bomb. But the smartest of them turned 
7 against it when they saw its true power. The scientific 
8 hacks and the paranoid stayed. It's bad. Easy science 
9 to make bombs. 
10 You're well trained people, you are targeted 
11 PhDs, I'm sure. You could be working on great research, 
12 on interesting, challenging projects that would benefit 
13 humanity, not bombs. World War II is over. Communism is 
14 dead. There are no Stalins, no Hitlers, no good reasons 
15left. 
16 Guys, get out of the bomb business and get real 
17 science jobs, in research that further our knowledge of 
18 science and the universe. When all is said and done, 
19 it's not science or even nuclear research that's to 
20 blame, but those who persist in misapplying one of 
21 humanity's greatest technologies to its most base 
22 instincts, the desire to kill one's neighbors. 
23 Thank you. 
24 MS. BERGMAN: Thank you. 
25 Michael Bloom. 
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I Okay. Let me jump -- and I can go back to 
2 Michael when he comes in the room. 
3 Is Janet Greenwald here and ready to speak? 
4No? 
5 UNIDENTIFIED SPEAKER: She's out there. 
6 MS. BERGMAN: Well, then, if she's not in here 
7 yet, it's about five minutes before Michael's due to 
8 speak, so does anyone else have any questions or comments 
9 that they'd like to make at this time? 
I 0 Yes. Please state your name when you get to 
1I the mike. 
I2 MR. COLLINS: I don't know if you were trying 
13 to call me. My name is Michael Collins. 
14 Did you say Bloom? 
I5 MS. BERGMAN: I said Michael Bloom. 
16 MR. COLLINS: That's good enough. No. Unless 
I7 they got if wrong. 
I8 My name is Michael Collins. I'm from Santa Fe. 
I9 I'm here to read this because I find it easier 
20 to say the words. 
2I The SWEIS, the future mission of the Los Alamos 
22 National Laboratory, is escalation plain and simple. It 
23 is a violation of a nonproliferation treaty. 
24 Why should co-signers or other nations like 
25 India or Pakistan honor the nonproliferation treaty when 
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1 the world's most heavily armed power continues to scorn 
2 it to become even more heavily armed? 
3 The lab wants to triple pit implosions. This 
4 is proliferation. There will be a nuclear weapons 
5 factory at Los Alamos. We could have a radioactive waste 
6 dump bigger than the WIPP on a mesa near you, a storage 
7 facility for plutonium triggers for nuclear weapons at 
8 Los Alamos. 
9 What is the future of the Area G radioactive 
10 waste facility? Will it ever be cleaned up? 

43-143-1 
cont. 

43-144-21 

11 What a misnomer, stockpile stewardship and 143-145-12 
12 management. 
13 In DOE's plan, "Accelerating Cleanup: Paths to 
14 Closure," they propose that LANL keep 85 percent of the 
15 waste buried from 1944 to the early 1970s in the ground. 
16 Digging the cardboard and plywood boxes, thick plastic 
17 bags and steel drums from the trenches and shafts 
18 surrounding Los Alamos would be too expensive and 
19 possibly unsafe. 
20 Is the institutional, group mentality of DOE 
21 and the University of California in denial? 
22 The pay is pretty good. You're not to blame. 
23 You're just following orders. You often seem safe 
24 enough. You're beginning to believe the government 
25 propaganda yourself. 
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I We must have a strong defense. You can't have 
2 too many spare warheads. So what if you poison a few 
3 workers, some citizens and babies in the process? So 
4 what if a small percentage of the US arsenal would be an 
5 adequate deterrent? 
6 We don't just want a deterrent. We want to 
7 scare those Arabs, Russians and Chinese witless. 
8 And as for those rogue Pakistanis and Indians, 
9 they have the gall to violate the nonproliferation 
I 0 treaty, while all we're doing is making a few plutonium 
II pit triggers. That's not escalation. 
12 But what about the high incidence of brain 
13 tumors and thyroid cancer? Did those anti-nuke kooks 
14 just dream up those statistics? 
15 Rocky Flats is not a toxic dump. Hanford 
16 didn't kill the Columbia River and contaminate all life 
17 for miles downwind and downstream. 
18 Those scientists who switched to the other side 
19 are traitors. There is no possible irreparable harm to 
20 the future. 
21 What do the Native Americans know when they 
22 talk about thinking of seven generations from now before 
23 they embark on a plan? 
24 Look at the state of the pueblo land and 
25 aquifers around Los Alamos. There's only a few hundred 
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1 waste sites. We can keep putting that off. We don't 
2 need more funds for cleanup. We need more money to 
3 generate even greater volumes of crap with no way to 
4 safely dispose of it. 
5 Quit worrying. WIPP and Yucca Flats will solve 
6 all of our ills, at least maybe in our lifetimes. Then 
7 after that, who gives a damn? By then they'll probably 
8 come up with a way to dump it safely. 
9 Oh, yeah. It will be too late. Those TRU blue 
10 barrels will have already mixed well with the brine and 
11 gone down the Pecos and underground to Mexico and God 
12 knows where else. No problem. 
13 Look at the Area G radioactive waste facility 
14 near San Ildefonso Pueblo sacred land. As a result of a 
15little over 50 years of dirty work, that place will never 
16 be the same. What do they know? It's not so sacred now. 
17 What's this nonsense about environmental 
18 racism? What better place to trash with nuclear waste 
19 than the desert homes of a few ethnic people. They won't 
20 notice. They're too busy trying to get out of poverty 
21 and find decent health care and education for their kids. 
22 New Mexico is already in the bottom of the 
23 statistics for just about everything anyway. That's 
24 strange, since we spend so much on LANL, Sandia, White 
25 Sands, Kirtland, Cannon, Holloman, et cetera. Guess it's 
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I not trickling down on them. Maybe something will trickle 
2 up for them. 
3 And many of the wealthy transplants from the 
4 coasts and Texas are too busy making real estate deals 
5 and development killings off the locals to give DOE grief 
6 or to notice the national labs will be killing them off. 
7 Investigate the plans and the past and present 
8 operations yourself. Is it really safe? You can 
9 probably try and make the public believe it's safe and 
10 sane, but are you and your co-scientists or coworkers 
11 really convinced? 
12 Congress believes what the DOE and the 
13 University of California scientists tell them. They 
14 aren't going to vote based on the whining testimony of a 
15 bunch of tree hugging, save the whale and pinko snail 
16 darter, Mexican spotted owl fellow traveling radicals. 
17 But they'll believe the scientists and LANL 
18 staff if you tell them to go ahead and make a bigger and 
19 better crock pot in New Mexico. That's crock pot. Or 
20 maybe Washington will believe you if you tell them we 
21 have enough weapons, enough plutonium triggers. 
22 Let's do more alternative energy research. 
23 It's not just my life and my children and grandchildren's 
24 health and safety. It's yours, too. Please, cuidado. 
25 MS. BERGMAN: Thank you. 
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1 Janet Greenwald. 
2 MS. GREENWALD: Hi. I'm speaking this evening 
3 for Citizens for Alternatives to Radioactive Dumping. 
4 I'm a coordinator of that organization, with a small C. 
5 CARD has been in existence since I978. This is 
6 our 20th year. And our mission is to protect the land 
7 and people of New Mexico from radioactive contamination. 
8 That's a big job, and I have to say that we're really not 
9 able to do it. People get contaminated in New Mexico 
10 every day, unfortunately. 
II I guess I'll begin by saying the emphasis of 
12 our organization is and always has been the Waste 
13 Isolation Pilot Plant. I, myself, come from Northern New 
14 Mexico, where I lived for many years, before moving to 
15 Albuquerque for part of the week in order to work at the 
16 CARD office which is located in Albuquerque. 
I7 When I moved to New Mexico, I had moved into 
18 the northern part of New Mexico, and my family bought 
19 land there. We had no idea what Los Alamos was all 
20 about. We thought of it as a research facility. It was 
21 only through years of listening to my Hispanic neighbors 
22 talk about the facility and what happened there and by 
23 doing a little investigation in the 1980s, early 1980s, 
24 in Dixon before I --that's not true. Let's see. 
25 In the 1970s, before I became involved with 
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I CARD, 1970s and 1980s, I guess, in Dixon, New Mexico, we 
2 formed a little environmental group, and we found out, 
3 just looking around, what was happening in the state. 
4 And we got the Draft Environmental Impact 
5 Statement on WIPP and split it up and looked at it, and 
6 it was actually through looking at WIPP that we first 
7 started to look at Los Alamos, because we realized that 
8 all these DOE facilities were generating waste, and that 
9 must be also the facility that was just in our backyard 
I 0 and where our neighbors went every day to work, or even 
II one of the people in our group went to work. 
12 And we started to look at it, and one of the 
13 members of our group, Stanley Crawford, who is a very 
14 well known author now, but wasn't then, started to look 
15 into Los Alamos, and he was one of the founders of the 
16 Los Alamos Study Group. And then I went on to CARD, and 
17 that group -- a lot of activists went into a lot of 
18 different groups. 
19 What Stanley found when he was looking at Los 
20 Alamos is that it wasn't really this little research 
21 facility where everyone was wearing white coats and so 
22 on, so forth, and that the stories that my Hispanic 
23 neighbors told us about hot tools coming home and 
24 Hispanic people getting the jobs of cleaning up without 
25 protective clothing and Hispanic people not being able 
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1 to -- there was a glass ceiling there for Hispanic 
2 people, and Hispanic people were oftentimes considered 
3 expendable. 
4 He also saw that there was a lot of plutonium 
5 at Los Alamos and that a lot of waste was being buried 143-147-12 
6 right there in the ground on top of a mesa top that was 
7 perched on top of an aquifer that we all needed and used. 
8 This was shocking to us, as was the 
9 experimental nature of the WIPP project, and we started 
10 looking around New Mexico, and we saw the Gnome project 
11 and how the plume was spreading underground and how there 
12 were people who have gotten sick in that area. 
13 And we talked -- started talking to uranium 
14 miners and millers, and we found out that the cancers 
15 that were over at Laguna Acoma and Navajo Res around 
16 those facilities were similar to the cancer clusters at 
17 Los Alamos and that those cancer clusters were similar as 
18 the ones of the people close to the Gnome site. 
19 And as time went on, CARD expanded in some 
20 sphere of knowledge and started working with atomic 
21 veterans and people that are downwind of the Nevada Test 
22 Site and people from Rocky Flats and people from 
23 Oklahoma, people from Ohio, people from Hanford, people 
24 from Oak Ridge, and guess what, you know, a lot of these 
25 people have the same kind of cancers, same kind of 
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DOE does not bury plutonium waste at Area G; it stores TRU waste pending 
shipment to WIPP. Area G is used for the disposal of low level radioactive 
waste. For further information on the expansion of Area A, see Major 
Issue 2. 7, Expansion of TA-54/Area G Disposal Facility. 
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1 neurological problems that a lot of people at Los Alamos Location of SWEIS Revision(s ): None 
2have. 
3 And we don't hear about it in the news, and we 
4 don't hear about what's going on in Los Alamos either. 
5 There's a lot of sick people in Los Alamos. I've had 
6 people call me from Los Alamos -- I had a woman call me 
7 once and said, "I'm the wife of a well known scientist up 
8 here," and she told me her name, and she said, "but don't 
9 ever use my name or tell anyone about this because, you 
10 know, my family would have a hard time making it up 
11 here." But she said, "We're dying up here. We're 
12 dying." 
13 And everybody has breast cancer, and other 
14 people are suffering from leukemia and these other 
15 neurological diseases, and people have brain tumors, 
16 and-- you know, that's what's going on up here at Los 
17 Alamos. 
18 And you look at the statistics, and the 
19 statistics bear it out. At least the thyroid cancer is 
20 four times the national average. Everybody accepts that 
21 now. Now we're trying to look at trying to accept the 
22 other rates of cancer up there that are higher than 
23 average, and I think excuses are kind of falling away one 
24 by one. 
25 And so I learned that this place I took my 
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1 children to to take them away from pollution, to take 
2 them away from the dangers of the industrialized age was 
3 nested right next to a monster that was bigger and more 
4 terrible than anyone I had ever seen before, because you 
5 can't see it, you can't smell it, you can't hear it. 
6 And then I met a man named Tyler Mercier, and 
7 he told me about brain cancer clusters in his 
8 neighborhood up there, and he told me about possible 
9 releases from Los Alamos. He showed me charts with the 
10 thyroid rate going up and then later leukemia, leukemia 
11 peak going up. 
12 And lately I met the man who got his job 
13 because of Tyler Mercier's work. He's Ken Silver, and 
14 he's doing epidemiological work up here, trying to check 
15 out Tyler's original graphs and what he did. 
16 And still, you know, what do we hear? What do 
17 people in my town, Dixon, ever hear about this? Has 
18 anyone ever come to Dixon to do a house health study? 
19 Absolutely not. Most of the people in Dixon 
20 work at Los Alamos. My friends in Espanola, Chimayo, 
21 where all these people come from, has anyone ever done a 
22 health study there? The only health study that's been 
23 done was in Los Alamos County, where all the white people 
24live, where all the scientists live. No. There's never 
25 been a health study in our neighborhood, and there's 
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I people with a lot of cancer there, too. There's cancer 
2 there. 
3 And why not? That's what I want to know. Why 
4 not? You know. 
5 Now, talk about image, an image for a national 
6lab, you know, national lab makes bombs to kill people in 
7 another countty and then it kills its workers in this 
8 country and -- it kills its workers and doesn't even do a 
9 health study. 
I 0 Dr. Steven Ring from Oak Ridge Laboratories 
11 tried to get the dosimeter readings from LANL. He's a 
12 well-known epidemiologist, and he's done a well-known 
13 study on Oak Ridge. That study shows that the 
14 white-collar workers at Oak Ridge are as contaminated as 
15 the blue collar workers. That's what that study shows. 
16 He could not get the dosimeter readings. I 
17 talked to him --well, maybe that's not true. Dr. Bruce 
18 Weisberg, who works with us, I talked to him maybe three 
19 weeks ago, and he still can't get the dosimeter readings 
20 from Los Alamos. 
21 You know, it's like-- you know, you live close 
22 to this lab for long enough, and you start to get the 
23 creeps, I'll tell you, you know. It's like the level of 
24 secrecy on top of the racism, on top of the -- the weird 
25 things that happen, like, you know, Tyler's house was 
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1 arsoned, and I'd like to say my house was arsoned, and 
2 Dr. Goffman's house was arsoned, and all the activists in 
3 Marshall Islands had their houses arsoned. Maybe it's 
4 just --you know, we just all have extremely bad luck, 
Syouknow. 
6 I work on the WIPP project. A lot of people 
7 down there have had their mortgage threatened, they've 
8 had their businesses threatened, they've had their kids 
9 threatened, they've had their jobs threatened. You know, 
10 it's like this state is-- there's a lot going on in this 
11 state that doesn't meet the eye, you know. That doesn't 
12 meet the eye. 
13 But once you get into it, you could see it's a 
14 big dirty business, and it doesn't profit us. It profits 
15 the corporations. They're the ones that are making the 
16 money off of this. They're the ones bomb making, I'll 
17 tell you. I mean, how can you find a better racket than 
18 that? How can you find a better racket? I mean, when 
19 was the last time your bomb didn't work, you know what I 
20 mean? It's like when was the last time that there was a 
21 warranty on one? 
22 And you know what? The same people that make 
23 those bombs, they get the contracts for cleanup. So, you 
24 know, what the hell. It doesn't matter if you 
25 contaminate really, it doesn't matter that much. I mean, 
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1 especially as little as -- nobody ever knows or tells us 
2 what's happening. What does it matter? 
3 You know, look at Rocky Flats. It's totally 
4 contaminated. Who suffered from it? What corporation --
5 what corporation really suffered from it? It's the 
6 world's biggest racket, and it's killing us. It's 
7 killing us. 
8 MS. BERGMAN: Please summarize your comments. 
9 MS. GREENWALD: Is there-- there's no light 
I 0 system here that tells you --
11 MS. BERGMAN: No. But it's over 10 minutes 
12now. 
13 MS. GREENWALD: It's over ten minutes. Okay. 
14 You know, I would like Los Alamos to really 
15 open up here and tell us what's going on. That's what 143-149-1 
16 I'd like. I'd like to know what's going on. And I'd 
17 like to see some board, you know, that monitors Los 
18 Alamos, someone that's responsible to the people, because 
19 it's in our territory, it's in our backyard. You can go 
20 back home. We go back home and go back to Los Alamos. 
21 Thank you. 
22 MS. BERGMAN: Thank you. 
23 Is there a Michael Bloom here? 
24 Okay. I think it was Michael Collins. 
25 MR. COLLINS: I'll speak again if you want. 
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Response: 

DOE does not believe that another board is necessary to oversee DOE 
activities. The Defense Nuclear Facilities Safety Board, (see volume I, 
chapter 2, section 2.1.3.1 of the SWEIS), provides oversight of DOE nuclear 
activities. In addition, DOE provides oversight ofLANL environment, safety 
and health activities, including nuclear operations. Also, the EPA and NMED 
regulate and audit the environmental activities at LANL. 
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1 MS. BERGMAN: No. That's okay. 
2 Okay. Jill Cliburn. 
3 MS. CLIBURN: I did just rather walk in. And I 
4 don't know if you want my name and all that. 
5 Do you want my address and all that stuff? 
6 MS. BERGMAN: No. That's not necessary. 
7 MS. CLIBURN: Good. 
8 Well, I'm Jill Cliburn. 
9 I'm Jill Cliburn, and I live in Santa Fe, Santa 
10 Fe County. And I have attended these hearings in the 
11 past. I have attended these hearings in the past quite 
12 attentively. This time I think I probably have fallen 
13 into the same category of most Americans as a new mother, 
14 I don't have as much time to come to hearings. And yet I 
15 think that there is a message for DOE to hear, which is 
16 that the American people are not hearing about this. And 
17 that's probably the most important thing I have to say. 
18 I was in Washington, DC, about a year ago and 

19 saw an ad in the Washington Post for in support of 
20 certain nuclear programs, and it actually was about 
21 Westerners. It said put nuclear materials where nobody 
22 lives. I was really offended by that, because as a 
23 Westerner, I know people live here. 
24 And I think that's the viewpoint of most of the 
25 United States, is that people don't really live here, 
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1 and, therefore, things that go on at places like Los 
2 Alamos basically affect the scientists who work there and 
3 very few other people. And until DOE launches a 
4 widespread, intensive forum and receives comments 
5 nationwide, there will never be a fair debate about these 
6 issues or fair decision made. 
7 Another aspect of this that I'll comment on 
8 briefly was that I was involved in development of the 
9 greener alternative, which I know is not the preferred 
10 alternative. It never really was the preferred 
11 alternative. It was a noble effort. 
12 And I did receive recently a note from a fellow 
13 in Europe who was interested in whatever happened to the 143-150-4 
14 greener alternative. And I think that with things that 
15 are happening now around the world, that there is a lot 
16 of interest around the world in what happens here and a 
17 lot of perplexed people wondering why they're not giving 
18 more serious consideration to alternatives. 
19 Also, the argument that the SWEIS is looking at 
20 the environmental impacts here of chosen alternatives 143-151-1 
21 kind of begs the question about the larger environmental 
22 impacts and the environmental impacts of things that 
23 we're not able to do as a result of spending -- I guess 
24 it's -- what is it, 25 billion just to maintain nuclear 
25 forces. 
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DOE considered four alternatives for the continued operation of LANL to 
support its existing and foreseeable future program assignments- No Action, 
Expanded Operations, Reduced Operations, and Greener. These alternatives 
were selected based on reasonable approaches that could be implemented to 
fulfill the DOE's purpose and need (volume I, chapter 1, section 1.2) based on 
missions assigned to LANL. Section 3.5 discusses alternatives that were 
considered by DOE but not analyzed in the SWEIS as not meeting the purpose 
and need, such as decontamination and decommissioning LANL and 
elimination of all weapons-related work from LANL 
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Response: 

While there may have been cutbacks at specific locations for research in the 
areas the commentor expresses concern, the U.S. government budget has 
included increasing amounts of funds for the activities in which the 
commentor cites cutbacks. Spending on the maintenance of nuclear forces 
has decreased because of reductions to strategic and tactical nuclear forces. 
Analyzing the cost of included alternatives is not a requirement under NEPA, 
but rather is done for programmatic purposes. The main purpose of NEPA is 
to ensure that environmental information is available in addition to budget and 
technical data. For additional information, see Major Issue 2.2, NEPA 
Process, in chapter 2 of this volume. 
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1 Specifically, I've been thinking lately about 
2 the impact of such political actions as what's been 
3 happening in India and Pakistan, where the US has had to 
4 pull back on DOE programs that were meant to mitigate 
5 global warming effects and the environmental resource 
6 effects of these burgeoning populations around the globe. 
7 These are important issues that we can't work 
8 on because we're busy putting resources into things like 
9 building plutonium pits at Los Alamos. What are the 
10 environmental impacts of not doing something about those 
11 problems? 
12 Also, one final comment that I wanted to bring 
13 up as relevant, in the news just this week we've been 
14 reading about the alleged use of nerve gas in Vietnam. I 
15 don't think that many people who grew up in that era 
16 doubt that nerve gas could have been used in Vietnam 
17 without many considering the specific circumstances. 
18 I think the most important thing about that 
19 news is that here's a weapon that was banned and was not 
20 supposed to be used, but was used. Now, an argument 
21 could be made that it was needed. With nuclear weapons, 
22 I think the same argument can and may be made. If you 
23 have a weapon, the chances are you're going to use it. 
24 And having more and more weapons, such as 
25 12,000 --nearly 12,500 nuclear weapons, really makes you 
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Weapons Sentiment/Mission (in chapter 2 of this volume). 
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1 wonder how can you have all those and never use them. 
2 You might ask the Pakistanis and Indians the same 
3 question about their relatively timely arsenals. 
4 And finally, I saw a note that 2,850 of these 
5 weapons are located in New Mexico, according to the 1997 
6 statistics. Once again, I mean, that makes the circle of 
7 the argument going back to the idea that who thinks 
8 nobody lives here. And the people who do live here don't 
9 necessarily want to be at the top of that list. 
10 I think that's the end of my comments. 
11 Thank you. 
12 MS. BERGMAN: Thank you. 
13 Is there anyone else who has any questions or 
14 comments? 
15 Please state your name. 
16 MR. SKINNER: My name is Elliott Skinner. I 
17live in Santa Fe. 
18 I want to start by saying that I believe that 
19 bombs are probably the most cowardly weapon. And to use 
20 bombs on other people, which involves an even further 
21 step of abstraction, I think one has to become abstract 
22 about another human being in order to see above and act 
23 upon killing that human being. 
24 And then to use a weapon at a distance such as 
25 a bomb is even more cowardly. And to design, produce and 
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1 threaten to use nuclear bombs which can kill only 
2 indiscriminately is even more cowardly. 
3 I've spoken at many of these hearings, I've 
4 looked at the summaries, your so-called responses, and 
5 I'm well aware that my remarks usually fall into the 
6 category of irrelevance. This is a standard bureaucratic 
7 move, we all know, to put very strict tiny limits on 
8 what's considered to be relevant and to rule out most of 
9 the comments which I've heard this evening. 
1 0 Another bureaucratic maneuver we're all 
11 familiar with is the shuffle. One needs to go to City 
12 Hall to experience the shuffle. 
13 "Oh, that's not our department. That's another 
14 department. Go over there." 
15 "Oh, that's not our department. That's 
16 somebody else's department." 
17 And you just run around and around and around. 
18 I've heard the shuffle so many times from DOE 
19 and from people at LANL. "Oh, we don't make these 
20 decisions. It's the politicians." 
21 Well, here we're talking tonight about your 
22 preferred alternative. This is your alternatives, not 
23 the politicians telling you to do this. It's what you 
24 folks want. And when you say "No, it's the politicians," 
25 that's the shuffle. 
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DOE recognizes the commentor's frustration with the scope of the SWEIS 
hearings. However, the SWEIS addresses the level of operations at LANL to 
carry out its assigned missions, and not what missions should be assigned to 
LANL or DOE. The response to Major Issue 2.1, Anti-Weapon 
Sentiment/Mission (in chapter 2 of this volume), provides a more extensive 
discussion of the DOE and LANL missions. 

Comment 43-154-3 

Location of SWEIS Revision: None 

Response: 

There are several layers of decision-making for LANL, which can make the 
situation confusing. Generally, overall policy and budget execution is the 
responsibility of DOE, whereas LANL is responsible for actual program 
activity in research and development and stockpile stewardship. Additionally, 
the President and Congress have responsibility and authority for areas covered 
in this EIS. This complex situation leads to a perception of a "run-around" 
which is a reflection of the nature of our federal government system. In fact, 
LANL and DOE provide recommendations to the President and Congress and 
these recommendations result in decisions made by the President and 
Congress. A comprehensive description of the federal system as it applies to 
LANL is beyond the scope of this document. A reader needs to be aware of 
the different layers of responsibility and authority when inquiring on activities 
and decision-making. 
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1 I'm concerned about the subcritical tests, the 
2 whole program at Los Alamos. We've heard testimony 
3 tonight already about India's statements, about their 143-155-1 
4 desire to do subcritical tests. The proliferation worry 
5 is no longer a worry, it's a reality, we all know now, 
6 with India and Pakistan and Israel, of course, and other 
7 potential owners and potential users of nuclear weapons. 
8 If deterrence is such a good idea, perhaps we 
9 ought to think about taking those 12,500 weapons, keeping 
10 some for ourselves, of course, to keep us secure, to keep 
11 others deterred from attacking us, and let's take the 
12 rest of them, let's give them to every nation in the 
13 world, because then every nation would be deterring 
14 others and would be deterred. 
15 What's wrong with that? It would be a good 
16 thing to do with those weapons rather than storing them 
17 here in New Mexico and other places. 
18 I spoke at a hearing several years ago, and 
19 it's the only hearing that I've been at that broke down 
20 in civility when a gentleman from the laboratories, 
21 Mr. Sterling Colgate, got overexcited by some remarks 
22 that I made, jumped up and started shouting. What 
23 overexcited Mr. Colgate was my suggestion that there's a 
24 connection between the bomb making activity of Los Alamos 
25 and the violence that we see around us. 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

Comment 43-155-3 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. See also Major Issue 2.1, Anti
Weapons Sentiment/Mission, in chapter 2 of this volume. 
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1 I was pleased that that happened, because 
2 finally, fmally, I had a response from somebody 
3 connected with the laboratories, and finally I realized 
4 where there's a real sensitive point, because I think 
5 most of us know that there is a connection between 
6 holding these vicious weapons, threatening to use them to 
7 have our way, whatever we want in the world, threatening 
8 to use those weapons, our saying "If you don't go along 
9 with what we want, we're going to kill you," and then 
10 we're surprised when our young people are violent. 
11 This is an environmental impact of the work at 
12 Los Alamos. 
13 I think that the -- what's been cited here as 
14 the low attendance at this meeting should be weighed very 
15 carefully, should be weighed against the articulateness 
16 of what you've heard tonight. We're a strong community 
17 here in Santa Fe. Many of us have come to know each 
18 other through these very hearings and through this 
19 concern that we have. We work together, we'll continue 
20 to work. 
21 I think that the trap that will close on the 
22 nuclear industry probably won't come from this nation 
23 initially.lt will come from international pressure. 
24 And the same way that land mines were finally moved 
25 against by practically every nation in the world, except 
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Comment acknowledged. 
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1 our own. That pressure was building. 
2 There's a resonance in our own society, which 
3 we're hearing tonight, and we're creating a case to use a 
4 metaphor from your own instrument of death, we're 
5 creating a case in which we'll magnify the implosion when 
6 it happens and put an end to this nasty, nasty, filthy 
7 business that we're inflicted with here in New Mexico. 
8 MS. BERGMAN: Thank you. 
9 Do we have any other questions or comments? 
10 Yes, please. Please state your name at the 
11 mike. 
12 MS. HESCH: Hi. I'm Marg-Anne Hesch. 
13 And to Corey Cruz I did want to say --
14 MS. BERGMAN: We need you to get a little 
IS closer to the mike. 
16 MS. HESCH: Thank you. 
17 Better? 
18 MS. BERGMAN: Yes. 
19 MS. HESCH: Mr. Cruz, I did want to thank you 
20 for sharing with us earlier in the evening, in your 
21 response to a speaker, your frustration that you're here 
22 seeking comments on a particular Environmental Impact 
23 Statement and yet a wide range of comments on lab 
24 operations and people expecting you to take actions and 
25 hear comments on things are far outside of your 
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Location of SWEIS Revision(s): None 

Response: 

The commentor is correct in stating that this SWEIS addresses the level of 
operations that will be selected to carry out the LANL mission, and not the 
assignment of the mission. DOE's mission includes the safety and reliability 
of the nuclear weapons stockpile and the maintenance of the nuclear weapons 
stockpile in accordance with presidential and Department of Defense 
directives. LANL has been assigned its missions in stockpile stewardship and 
maintenance through the ROD for the Stockpile Stewardship and 
Maintenance EIS. Thus the morality of weapons manufacture is not within 
the scope ofthis SWEIS. 

The SWEIS does address the environmental impacts of the four levels of 
operations at LANL that make up the four alternatives. The environmental 
analyses include potential releases and emissions to ensure the health and 
safety of the workers and the public. 
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1 jurisdiction. 
2 And I thank you for the opportunity to speak. 

Comment 43-158-3 

Location of SWEIS Revision(s): None 

3 And I think that where the disjunction happens 
4 is that you're asking questions only on points of 

43-157-3 cont. Response: 

5 procedure, and what we can't ignore is the context that 
6 these procedures are taking place in, the context of 
7 manufacturing weapons of mass destruction and the 
8 implicit moral issues and, you know, horrific 
9 environmental and human health toxins and poisons that 
10 manufacturing them entails. 
11 In theory, this SWEIS considers four 
12 alternatives, including the status quo, decreasing Los 
13 Alamos' weapons mission, emphasis on nuclear alternative, 
14 but the fact is that it really is a foregone conclusion 
15 that only a vast increase in the weapons production 
16 mission is what's going to happen in both the 
17 congressional appropriations as of the last few days and 
18 by the fact that the SWEIS itself says that it would not 
19 be in support of military and DOE missions were we not to 
20 do this. 
21 One of the things that was pointed out by Jay 
22 Coghlan of CCNS is that what's missing from the Site-Wide 
23 Environmental Impact Statement is analysis of the 
24 implications for international proliferation of nuclear 
25 weapons. And what's missing from the Site-Wide 
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The commentor is correct in stating that the four alternatives analyzed in the 
SWEIS would allow DOE to carry out, or maintain the capability to cany out, 
the missions that have been assigned to LANL as described in volume I, 
chapter 1 of the SWEIS. None of the alternatives would result in a "vast 
increase in the weapons production mission," under its Stockpile Stewardship 
and Management Program, DOE is in the process of consolidating the 
weapons complex. 

Comment 43-159-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-2-1, above. Also, see Major Issue 2.1, Anti
Weapons Sentiment/Mission. 

g 
;::! 
;::! 

~ ..... 
~ 
~ 
;::! 
!':> 
;:s 
<;;-

R<> 
~ 
!':> 

~ 
~ 
!':> 

"' 



w 
~ 
0 
0 

SANTA FE, NEW MEXICO PUBLIC HEARING TRANSCRIPT, JUNE 10, 1998 
DocuMENT43 

PAGE 197 OF 230 
197 

1 Environmental Impact Statement is implications in 
2 spending this money on the development of nuclear weapons 
3 that could be spent on social stunting. 
4 One of the lessons that we have from the Rocky 
5 Flats legacy is the knowledge that it is not on any 
6 external threat that we call down the consequences of 
7 manufacturing and collecting these really dangerous 
8 materials. We call them down on ourselves, potential 
9 great harms to the environment and to human health. 
10 And I would respectfully ask that the 
II implications on our environment and on human health be 
12 given equal and not lesser weight than the weapons 
13 readiness of the United States. 
14 And, also, this Site-Wide Environmental Impact 
15 Statement does not include any information on the impact 
16 of a rebuild of the nuclear materials storage and 
17 facilities where the plutonium heads will be stored. 
18 It's considered a done deal. 
19 Please remember that this is the only 
20 Environmental Impact Statement in 25 years that we've had 
21 an opportunity to address. And I would respectfully ask 
22 that it not be considered a done deal with a separate 
23 Environmental Impact Statement written for this and that 
24 a separate public hearing be had for this particular 
25 facility. 
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Comment 43-160-1 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 43-151-1, above. 

Comment 43-161-3 

Location of SWEIS Revision(s): None 

Response: 

Under NEPA, the purpose of an Environmental Impact Statement is to ensure 
that the environmental impacts of all of the alternatives are considered by the 
decision maker, along with other factors such as economic and technical 
issues. The SWEIS presents the impacts on a wide range of environmental 
resources, including human health, for each of the alternatives; this 
information will be available to the DOE decision maker in the preparation of 
the Record of Decision. 

Comment 43-162-21 

Location of SWEIS Revision(s): None 

Response: 

See the response to comment 10-4-21, above. 
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1 Thankyou. 
2 MS. BERGMAN: Could you spell your name for us? 
3 MS. HESCH: Thank you for asking. 
4 M-A-R-G-A-N-N-E H-E-S-C-H. 
5 MS. BERGMAN: Would anyone else like to offer 
6 any comments or questions? 
7 MS. GREENWALD: I'll always offer more 
8 comments. I've lots more comments here. 
9 MS. BERGMAN: I want to make sure that everyone 
10 gets a chance first, and then I'd be happy to give you 
11 another opportunity. 
12 Is there anyone else? 
13 If you'd like to come up again·· oh, okay. 
14 Hold on. We do have a new speaker. 
15 MS. MITCHELL: My name is Betsy Mitchell, and I 
16 live in Santa Fe. 
17 And I just·· I haven't spoken at one ofthese 
18 hearings before. This is my first time attending a 
19 hearing here. And I'm just returning to living in town. 
20 And I just have a lot of concerns about the •• 
21 well, of course, the trucking of waste that comes through 
22 here, and I •• from what I understand, that isn't what 
23 this hearing is really about, but it is in the larger 
24 context as the last few speakers have mentioned. 
25 And I just heard something on the radio 
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I which -- the other night. I don't know. It was a list 
2 of what the top I 0 technological advances that are 
3 coming-- you know, that Los Alamos Laboratories predicts 
4 will be positive influences on the next 10 years. And 
5 one of them was safe storage of nuclear waste. 
6 And I just find it -- well, I think that it was 
7 safe storage of nuclear waste so that it could continue 
8 to be used as an energy source and produced. And I have 
9 a -- I just don't see that as a future option for people 
I 0 who really continue living life on the planet in any kind 
II of healthy way. 
12 And I would just love to see the amount of 
13 money that goes into development of weapons and the use 143-163-1 
14 of nuclear energy to be spent on some positive ideas in 
15 energy, like solar energy, and I-- that's all I have to 
16 say right now. 
17 Thanks. 
18 MS. BERGMAN: Thank you. 
19 Let me first ask, is there anyone who would 
20 like to speak who has not yet spoken? 
21 Okay. She was first, though, and then you. 
22 Okay? 
23 I'm sorry, I don't remember your name. 
24 Did you want to get up and speak again, 
25 since--
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See the re~onse to comment 10-45-1, above. See also Major Issue 2.1, Anti
Weapons Sentiment/Mission, in chapter 2 of this volume. 
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1 MS. MORENO: There isn't anyone else? 
2 MS. BERGMAN: Well, okay. If you want to go 
3 first, then you can go first. 
4 State your name again, please. 
5 MS. MORENO: Maria Moreno. 
61'm back to asking questions. Could you answer 
7 some questions for me? 
8 MR. WHITEMAN: I'll certainly try. 
9 MS. MORENO: Okay. 
10 They are using the nuclear waste, they're 
11 recycling nuclear waste in Japan, are they? 
12 MR. WHITEMAN: Yes. I don't know that much 
13 about the international nuclear power situation, but I 
14 know that both Japan and France have very strong, active 
15 commercial power economies, and they do reprocess 
16 material. Yes. 
17 MS. MORENO: I know -- I just have a not direct 
18 relative, but a-- a relative of-- in-law type relative 
19 from Japan, and he's a physicist, and he's been here in 
20 the United States, in New York. 
21 Are you familiar with New York and the studies 
22 on recycling waste? 
23 MR. WHITEMAN: I'm sorry. I didn't--
24 MS. MORENO: Are you familiar with the company 
25 in New York that works off of Japan? 
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I MR. WHITEMAN: I don't know. 
2 MS. MORENO: No? 
3 So are you --you understand where I'm coming 
4 from as far as a nuclear waste recycle, recycling nuclear 
5 waste? 
6 MR. WHITEMAN: I'm not sure I know what your 
7 question is. 

8 MS. MORENO: Is the United States ready to do 
9 that? 
10 MR. WHITEMAN: The United States doesn't plan 
11 to. The United States has a very small commercial 
12 nuclear power industry that seems to be decreasing every 
13 year and does not recycle their spent fuel coming out of 
14 those -- our commercial reactor industry. The rest of 
15 the world has a very active program, particularly the 
16 Pacific rim, China, India and Europe in particular. 
17 MS. MORENO: What does United States do to 
18 upgrade like Japan? 
19 MR. WHITEMAN: The United States has no plans 
20 that I'm aware of. In fact, our nuclear power industry 
21 is decreasing, the rest of the world is increasing 
22 significantly. 
23 MS. MORENO: It is? 
24MR. WHITEMAN: Yes. 
25 MS. MORENO: Well, is it-- I mean, we're 
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1 bigger than Japan, aren't we? I mean, couldn't we have 
2 that nuclear waste recycled here? Or we don't want to do 
3 that? 
4 MR. WHITEMAN: Well, technically it's something 
5 that could be done, but it's a path the United States has 
6 chosen not to go down. 
7 MS. MORENO: Not to? Why? 
8 MR. WHITEMAN: Well, President Carter, in 1978, 
9 made a decision the United States would not do that. 
10 MS. MORENO: So why can't we take the nuclear 
11 waste to Japan so they can recycle it? 
12 MR. WHITEMAN: You're saying why-- well, I 
13 don't know. I guess somebody could outlaw sell that to 
14 Japan. I'm not aware that that's occurred. 
15 MS. MORENO: It's just so ironic that a small 
16 country like that is recycling their waste and we're 
17 just--
18 MR. WHITEMAN: Well, you keep calling it waste. 
19 It's the spent fuel from their commercial nuclear 
20 reactors. In the United States, we treat that spent fuel 
21 as waste, and that's what is potentially planned to be 
22 buried at Yucca Mountain out at Nevada. What you're 
23 describing -- what I'm describing as spent fuel that we 
24 would bury at Yucca Mountain Japan reprocesses and 
25 extracts the material to reuse it. 
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1 MS. MORENO: Hum. I just -- I just can't -- I 
2 don't understand why other countries are doing that and 
3 we're burying it. 
4 MR. WHITEMAN: Well, there's a lot of people 
5 that ask that same question. It's an -- I suspect that's 
6 a debate the United States will face sometime in the next 
7 30 or 40 years. 
8 MS. MORENO: But you can't directly go into the 
9 government and figure out to do that? The Department of 
10 Energy cannot work that out through the government, this 
11 big government? 
12 We have a big government. I mean, this is the 
13 richest country. 
14 MR. WHITEMAN: Well, the general mood of the 
15 United States over the last 30 years has been to not do 
16 anything more with commercial nuclear power, in fact, to 
17 disengage from that technology. 
18 MS. MORENO: Thank you. 
19 MS. BERGMAN: We have another person who has 
20 registered to speak. Pamela Baumgartel. I'm sorry. 
21 You're going to have to say it for me. 
22 MS. BAUMGARTEL: Baumgartel. 
23 Hi. I'm sorry I haven't been here sooner. So 
24 as far as I know, the focus of these meetings is the 
25 future activities at Los Alamos. 
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1 Well, I've just been daydreaming about it all 
2 day, that I would love to see Los Alamos, the birthplace 
3 of the bomb, become a facility that no longer engages in 
4 developing weapons of mass destruction. 
5 So I don't know if that's a possibility or if 
6 you would even consider it. But I think that all of the 
7 development of weapons technology represent some kind of 
8 fear-based outlook, and I don't think that's the world we 
9 want to live in anymore. 
10 And I think we're the victims of all of this, 
11 you know, the American people and people worldwide. And 
121'mjust amazed at the amount of money that goes into 
13 this, like with DAHRT facility, and things like that. I 
14 mean, you've done so many tests, and you have this mega 
15 computer. Can't you do computer models, you know, so 
16 that you don't have to keep creating more and more 
17 expensive projects along those lines? 
18 And that's the main focus of what I would like 
19 to see. I'd like to see green projects. 
20 I remember coming to these meetings and there 
21 was a great proposal before about the lab becoming a 
22 green lab. And that was before, I guess, or maybe the 
23 same time as the shutdown at Rocky Flats. And the next 
24 thing we hear is that Los Alamos is going to become the 
25 next Rocky Flats. And we're all right here, below them, 
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1 saying why do we need that? 
2 You know, I just don't understand why we need 
3 more of that. I know there's the stockpile stewardship 
4 program, and that supposedly you don't know how long the 
5 bombs will perform the way they were constructed, is the 
6 only reason I can understand why you have the stockpile 
7 stewardship program. But I don't understand why -- I 
8 can't comprehend how many bombs we have to have ready to 
9 use at a given time. 
10 I mean, it seems to me like a hundred would be 
11 enough. So why do we need a whole huge program to 
12 maintain, say, a hundred bombs? That should be enough to 
13 blow up almost all of us, I think. 
14 And, you know, I just hope that maybe this 
IS whole thing be rethought. I think it would be awesome if 
16 the headlines read Los Alamos, birthplace of the bomb, 
17 will no longer, you know, engage in weapons of mass 
18 destruction for the whole planet. 
19 So I'm looking forward to see what kind of 
20 input other people have had. And I'm certainly hoping 
21 that you're accepting written comments, because I will be 
22 happy to pass that out as much as I can. 
23 MS. BERGMAN: We're accepting comments until 
24 July 15th. So you have lots of time. 
25 MS. BAUMGARTEL: Okay. 
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1 And I hope that this time the people that live 
2 nearby come out and speak at these things all the time 
3 will be heard more than just to be kind of given a token 
4nod. 
5 Okay. Thank you. 
6 MS. BERGMAN: Thank you. 
7 Is there anyone who would like to comment or 
8 ask a question that has not done so yet today? 
9 Yes. Please come up to the mike, state your 
lOname. 
11 MR. MILLER: I'm Anton Miller. 
12 I'm an architect. I live in Santa Fe. 
13 I've always thought that this country was 
14 upside down. If instead of sending the Indian kids to 
15 learn white man's ways, and if we sent the white man to 
16leam the Indian ways, we probably wouldn't have these--
17 the need for an environmental impact study at Los Alamos. 
18 We'd probably be eating a far healthier diet, 
19 planting a few of frijoles over there and making a few 
20 tortillas, grinding a little com. We'd probably all be 
21 happier and healthier. So it might be a nice place for a 
22 school, you know, if we could find, you know, the right 
23 sort of people. It might even be all right for a lab. 
24 But I think that this country is in enough 
25 economic trouble that we better not be buying things that 
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I we don't need, you know. It's just a very poor economy. 
2 And I don't want anybody to go without a job, and I 
3 realize that there are thousands of people in this 
4 country that derive their livelihood from the military 
5 industrial complex -- which reminds me, though, from a 
6 comment made by one of my favorite famous Americans. 
7 He said the greatest threat to the people of 
8 the United States of America is the military industrial 
9 complex. And even though it didn't seem to get much 
I 0 attention at the time, considering that that was said by 
I1 a president of the United States who had previously been 
12 a five-star general and was named Dwight Eisenhower, you 
13 know, I think we should have taken more attention. And 
I4 if we didn't do it then, maybe it's not too late to do it 
I5 now. 
I6 But getting back to the environment and our 
I7 Indian friends, there was an Indian on television -
I8 well, from India, and he said -- well, they asked him, 
I9 you know, "Why do you need the atomic bomb?" 
20 And he said, "Why does the United States need 
2I the atomic bomb? For the same reason." 
22 And so if we don't like the idea of India and 
23 Pakistan and Israel having the bomb, I mean, why in the 
24 heck do we have it? Do we want to intimidate somebody? 
25 What kind of bullies are we anyway? I thought we were, 
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1 you know, the good guys, right? I like wearing the white 
2 hat. Hum? Keep ourselves looking like-- oh, I beg your 
3 pardon. I'll hold it down a little. 
4 I like wearing a white hat, you know, and when 
5 I go travel outside of the country, I mean, my God, I 
6 mean, I hate people throwing beer bottles at me and 
7 things, you know, "Get out of Vietnam." 
8 "Where the heck do you think I am?" I'm riding 
9 a bicycle in Europe. But never mind. That's a --I like 
10 being the good guy. I like being proud of my country. 
11 And I would like to do it again. 
12 I was very proud of this country. I was born 
13 at sea, and they interrupted the music and came over the 
14loudspeaker, "The Americans have landed on the moon." 
15 And everybody rushed out on the deck and looked at the 
16 moon, and the band played, you know, the Star Spangled 
17 Banner, and I was proud to be an American. And it's just 
18 a pity that we don't have more opportunities to be proud 
19 to be American. 
20 Another, you know, of my famous favorites-- or 
21 favorite famous Americans is Chief Seattle. He asked the 
22 white man --he said, "Will you teach your children what 
23 we teach our children, and that is that the earth is our 
24 mother and what befalleth one son of the earth befalleth 
25 all sons of the earth." 
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I Thankyou. 
2 MS. BERGMAN: Thank you. 
3 Is there anyone else who has not spoken today 
4 who has a question or comment that they would like to 
5 give? 
6 Okay. I'd like the opportunity, then, to 
7 anyone who has made comments that would like to make 
8 another. 
9 Okay. State your name again, please. 
IO MS. VACHA: My name is Sara Vacha. 
II I think somebody from this side mentioned the 
I2 military industry in this country as being so vast and 
13 huge and powerful. There's another industry that's going 
I4 on that is in its own area, the largest industry in this 
I5 country, and that's cancer. And it almost makes me 
I6 wonder if there's some kind of a collaboration here. 
I7 My family, due to the death of my son, is part 
I8 of a genetic research project being carried on by Burt 
I9 Vogelstein, Dr. Burt Vogelstein, at Johns Hopkins Cancer 
20 Research. And he's making fabulous breakthroughs in 
2I these studies. 
22 I've also heard that there are some treatments 
23 abreast now for actually breast cancer, no pun intended, 
24 and I guess we're either on the verge of a cure for 
25 breast cancer, at least in a certain stage of it, or they 
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1 already have a cure for it. I find it interesting that 
2 these strides in cancer research and treatment have taken 
3 such a fotward thrust at the same time as our country is 
4 putting forth this bomb factory in Los Alamos. 
5 Could this be coming to a culmination of alibi? 
6 Well, if we can cure it, it doesn't matter if we cause 
7 it. 
8 MS. BERGMAN: Thank you. 
9 Any other questions or comments? 
10 Yeah. 
11 MS. GREENWALD: I'm glad to speak if--
12 MS. BERGMAN: State your name again, please. 
13 MS. GREENWALD: My name is Janet Greenwald. 
14 And I just wanted to speak a little bit about 
15 Los Alamos and waste. 
16 There's a lot of waste buried up at Los Alamos. 
17 There's a lot of waste buried there before 1990 -- 1970, 
18 and that waste is, as far as I know, without a future 
19 plan. That is, the future plan for that waste is to 
20 leave it buried as it is. And unfortunately, that waste 
21 is already leaking into the aquifers. 
22 And we don't know the consistency of that waste 
23 anymore. We know that the waste from bomb making is 
24 chemical wastes, organics and radioactive wastes. 
25 Now, since 1970, we've been doing two things 
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1 with the waste. We've been separating it into 
2 transuranic waste, and that has been kept aboveground in 
3 storage, concrete slabs, or sometimes under dirt hills in 
4 little tents, in little tents on concrete slabs, inside 
5 little tents, different combinations of that transuranic 
6waste. 
7 Well, between-- then there's low-level waste, 
8 and low-level waste is just buried at Los Alamos, and 
9 it's being buried at Los Alamos every year, and I'll 
10 share with you folks what I read about that. 24,000 
11 drums per year get buried at Los Alamos, low-level waste. 
12 Well, what's the difference between low-level 
13 waste? Well, it's a very, very narrow line. You know, 
14 it's like so much radioactivity is given off by this 
15 waste, and so much is given off by this waste, and then 
16 there's a line in the middle where it's a-- well, do we 
17 bury it here, or do we package it for WIPP? 
18 Well, da-da-da. Well, I guess we package it. 
19 Well, I guess we bury it. You know, it's not really all 
20 that different. And especially when you look at the most 
21 recent studies on low-level waste exposure and what 
22 that's like. And some scientists are now saying a 
23low-level waste exposure over a period of time is much 
24 more dangerous than high-level waste exposure over a 
25 short period of time or high-level waste exposure in 
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1 general. 
2 Up at Los Alamos, 24,000 barrels of low -level 
3 waste are buried -- low-level wastes are buried each 
4 year, and all of these are radioactive isotopes, are just I 43-165-12 cont. 
5 in barrels. They're just in barrels, and they're going 
6 to be leaking. 
7 Now, when a CARD and CCNS member went up to Los 
8 Alamos to talk to the people there about, you know, what 
9 is our plan for all this waste that is leaking into our 
10 aquifer now and all this other waste that potentially 
11 will leak in the future, what is our plan, and why aren't 
12 we doing something now, they said, "Well, you know, 
13 here's the thing. We know that it's dangerous, and we 
14 know that it's leaking, however, we-- our budget's been 
1 5 cut for things like this, and the budget we do have we're 
16 spending on getting waste ready to go to WIPP." 
17 And she said, "Well, that makes a lot of sense, 
18 you know. It's like this waste is leaking now, and 
19 here's this waste that's going to be leaking in the 
20 future, and you're going to take the waste that's already 
21 on the concrete slabs, already packaged, you know, in 
22 some kind of containment, and you're going to ship that 
23 first. And I understand there are fires and could be 
24 dangerous, but it just doesn't quite make sense to me. 
25 Why don't we get the waste that's up on top into 
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1 buildings and bury -- and, you know, repackage this waste 
2 that's leaking into our aquifer?" 
3 And they said, "The thing is we only have money 
4 right now in our budget to ship waste to WIPP." 
5 Well, why is that? This doesn't make any sense 
6tome. 
7 And I notice there's a couple of organizations, 
8 Washington, science-based organizations that have 
9 complained about this recently, too. Well, I think I 
10 have the answer. It's just a guess, of course, but, you 
11 know, 60 to 70 percent of WIPP's waste is for waste -- 60 
12 to 70 percent of WIPP's capacity is for wastes that have 
13 not yet been made. Okay. 
14 The first shipments of waste are coming from 
IS Los Alamos. Well, why is that? 
16 Well, there's waste everywhere. There's waste 
17 at Idaho. There's waste at Hanford. There's waste all 
18 over the place, God knows. There's incredible amounts of 
19 waste everywhere, and everybody wants to get rid of it. 
20 No one wants it. 
21 Why Los Alamos? Why? 
22 Well, my guess is that we keep making the waste 
23 up there. We're making it, we're making plutonium pits. 
24 24,000 barrels a year, that's a lot of waste. We're 
25 doing a lot of stuff up there. We're doing a lot of 
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1 stuff up there that no one's telling anyone about, and 
2 this is Meson. 
3 So we have to get rid of that waste. And in 
4 order to keep producing plutonium pits up there and bomb 
5 components and making bombs, we have to start getting rid 
6 of that waste that's up there. Otherwise, what are the 
7 weapons manufacturers going to do? 
8 And then there --you know, and there are some 
9 people in our state that are very concerned about what 
10 the weapons manufacturers are going to do. Like, for 
11 instance, one of our star senators, Senator Pete 
12 Domenici, in his last bid for reelection, he got more 
13 money from the anns manufacturers than he got from New 
14 Mexicans. He got 124,000-and-something dollars from the 
15 arms manufacturers. So you can see kind of how this 
16 works. 
17 WIPP is a promise to the anns manufacturers. 
18 It's not a solution for us here, you know. It's not 
19 going to take care of the waste that's -- that's 
20 polluting us. But I guess, you know, no one really cares 
21 much about that, not even our senator, because after all, 
22 we're not the ones that are buying him. I mean, he's --
23 we had this little demonstration at a fund-raiser for 
24 Pete Domenici not very long ago. We carried these little 
25 signs that said "Don't waste your money, he's already 
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1 bought." You know. 
2 And that's the way things are going here. You Location of SWEIS Revision(s): None 

3 know. And so who is going to stand up for us here in New 
4 Mexico? You know. Who is going to do something about Response: 
5 this? 
6 We don't have very much money. We don't have 
7 any money to give Senator Pete Domenici. We don't have 
8 any money to give anybody. We're a poor state. We're a 
9 minority majority state. 
10 And guess what? Both the Department of Energy 
11 and EPA have mandates, you know. You're not supposed to 
12 dump your waste in areas where there is an undue number 
13 of minorities. And I just came from a conference down in 
14 Roswell, Communities Concerned About Nuclear Waste. 
15 People came from all over who were suffering, a lot of 
16 people-- radiation survivors, people who are suffering, 
17 people from the radiation experiments. 
18 And guess what, there were a lot of Native 
19 Americans there, there were a lot of Hispanic people 
20 there, there were a lot of poor white people there, there 
21 were a lot of black people there. Black people came to 
22 Roswell from all over the United States. So did Native 
23 Americans. 
24 Where is --
25 MS. BERGMAN: Let me interrupt. I just want to 
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1 see if there's anybody else that wants to make a comment 
2 before you go on. I want to make sure we get everybody 
3 in that wants to make a comment. 
4 Is there anyone else? 
5 Could you wrap up so I could get to him, then? 
6 If there's no one else, we can get back to you. 
7 MS. GREENWALD: Sure. Well, you know, 
8 environmental justice, as far as I know, is not a part of I 43-169-15 
9 any Environmental Impact Statement of any DOE facility, 
10 because if there was environmental justice, Los Alamos 
11 wouldn't be here, and Nevada Test Site would be shut 
12 down, etcetera, etcetera, etcetera. 
13 Thank you. 
14 MS. BERGMAN: Please come forward. 
15 MR. BUSTAMANTE: My name is Rene Bustamante. 
16 MS. BERGMAN: Could you repeat that, please, 
17 and get up to the microphone? 
18 MR. BUSTAMANTE: Okay. My name is Rene 
19 Bustamante, B-U-S-T-A-M-A-N-T-E. 
20 I'm a Mexican citizen. I'm here legally. 
21 Doesn't really matter anyway. But I'm very concerned for 
22 this situation. 
23 I think just three weeks ago in Mexico we have 
24 only one nuclear reactor in Laguna Verde, in the State of 
25 Vera Cruz. And our group of people that live with the 
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1 security of the place discover there was fissure in the 
2 concrete stuff that contains the nuclear reactor, et 
3 cetera, and immediately the Mexican government said, "I 
4 will call US experts to the site to help with the 
5 situation or address the situation immediately." 
6 We both, the Mexican government and the people 
7 that were there, said there is no reason to involve. 
8 I have come here to the US. I live here part 
9 of the year. I live just in the backyard where the road 
10 is viewed. I have a son and a grandson and one of those 
11 friends living in Santa Fe, and even if I live in 
12 Paragonia, I would be really concerned with what's 
13 happening here. 
14 People have expressed different feelings in a 
15 very personal way, and I have the feeling, coming from 
16 Mexico, that we have also a very different and corrupt 
17 government that doesn't listen what most of the people 
18 say, is not a people government. It's not a government 
19 that represent the people. 
20 And I always wondered how is it possible that 
21 the US government, you know, for us in Mexico, always 
22 portrays itself as a justice, safety, peoples first, 
23 equal rights, etcetera, etcetera, democracy. And we 
24 see over and over that the US government supports the 
25 most corrupt governments, operating not only in Latin 
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1 America, in my country, et cetera. We have a 60-year 
2 government in Mexico that's supported by the US 
3 government. 
4 Here people talk about the US Department of 
5 Energy. Well, that's the United States government. And 
6 we should not forget that. 
7 We hear always from the nuclear industry people 
8 words that I feel only try for appease people's fears. 
9 They don't address the real issues they feel For 
10 example, somebody mentioned if the nuclear half is 
11 producing always, and to my knowledge -- perhaps I'm 
12 ignorant, I don't know, but always Los Alamos have been a 
13 nuclear weapon facility. Never it was doing anything 
14 else. It was created for that. That was the purpose in 
IS 1944, or during World War II, et cetera. 
16 The US gave-- somebody mentioned that the US 
17 was the first country to use a nuclear weapon, and 
18 whatever weapon is intended to is going to be used. We 
19 start using arrows and stones and rifles, and what we 
20 call the primitive weapons were for a specific purpose, 
21 and they were used. And nuclear weapons, too. 
22 Every human being, even if I'm in Mexico, as I 
23 say, in Paragonia, there's morally a question, how is it 
24 possible that people today have no history, have no 
25 memory of what happened in World War II, what happened in 
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1 Vietnam, what happened in Central America, et cetera, 
2 what happened in Hiroshima, Nagasaki? And still the US 
3 is producing mass destruction weapons. 
4 And people again here say that people are 
5 surprised this space is empty. I'm amazed that it's 
6 empty. But I can't understand. But I want to remind the 
7 citizens of Santa Fe that there are other ways that they 
8 can reach to the government if the government doesn't 
9 represent them. They should do something else. I mean, 
10 there's boycotts, disobedience, things, who knows. 
11 That's up to all of us. It's not up to the US 
12 government. 
13 MS. BERGMAN: Thank you. 
14 Yes. 
15 MS. LOVATO: Well, I just want--
16 MS. BERGMAN: State your name again, please. 
17 MS. LOVATO: Oh, I'm Anhara Lovato. 
18 And I just was visiting my friend, and her 
19 mother has a brain tumor. She just found out two -- a 
20 month-and-a-half ago, and now she's dying. 
21 And I asked her-- you know, I said that --
22 like I live in a lot of paranoia and fear all the time 
23 for my children, and it really, you know, made me 
24 paranoid, but I'm in just constant psychic pain about 
25 this environment and living by Los Alamos. 
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1 We've been burning radiation for years, and 
2 whenever they are moving this waste to put barrels and 
3 stuff, the dust flies up. There's 2,000 dump sites that 
4 a panel admitted to me there, and they never even buried. 
5 And, you know, I've lived in a lot of psychic 
6 pain. But I know that, you know, the INS Laundry was 
7 dumping out -- it was dumping the water into the sewer 
8 system, and it got out into the soccer fields, where 
9 there's 2,000 kids every year playing soccer. Nobody 
1 0 ever did anything about it. 
11 I told the soccer people. Everybody said it's 
12 safe, it's fine. The man even closed INS Laundry, but 
13 they launder the clothes for the labs all over the 
14 country. He said every kind of radiation is going into 
15 that water. 
16 My kids are yelling at me, screaming at me, 
17 "You won't let me play soccer." You know, so it's kind 
18 of psychic pain we live with. 
19 My friend, she's almost -- she loves her mother 
20 so much. And some people don't care. But, you know, she 
21 loves her mother so much that I think she's just like 
22 numbing out, she can't take care of her baby. 
23 My friend, Steve, he has his daughter who grew 
24 up with my son, who is a beautiful girl. She's 143-170-23 cont. 
25 seventeen. She was a runner. She grew a huge lump in 
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I her hip. It was a gigantic tumor, you know, that they 
2 say the tumor -- all these kinds of cancers are treated 
3 with radiation. Leukemia and thyroid and stuff, you 143-170-23 cont. 
4 know, these things are doubling in Santa Fe County. 
5 I just want you to know the kind of suffering 
6 my friend, Steve, you know -- he was so worried. He kept 
7 saying he wanted his girl to go on natural healing, and 
8 she was taking radiation treatments. She was nauseous, 
9 she was sick. She had one in five chance of living. 
I 0 You know, I said, "What are you doing, Steve?" 
II He said he hadn't eaten for five days. 
12 I said, "You know you can't" --he doesn't even 
13 drink any water. You know, forever I was like-- you 
14 know, you can't live four days without water, you know. 
15 This is the kind of suffering we're going 
16 through. Tiny's Restaurant, you know, an Italian guy 
17 just died. Six weeks, then he dropped dead. 
18 You know, I don't know how many --my husband's 
19 uncle, some close relative, he worked at Los Alamos Labs 
20 doing some good stuff, and he's dying of cancer, you 
21 know. 
22 I don't know. I just lived here all my life, 
23 and I can tell you I just heard cancer, cancer, cancer, 
24 just dropping like flies everywhere. And for every 
25 person that dies of cancer, I swear to God, you know, 
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1 there's these people that are almost dying, they're 
2 just -- I really hope my friend makes it. I hope she can 
3 take care of her little girl when she's in so much grief, 
4youknow. 
5 Ifyou could just see these parents, you know, 
6 like her, people like the atomic veteran I talked to the 
7 other day. He was --you know, his wife had six children 
8 born and one of them was born without skin. And the 
9 genetic mutations which not everybody has to suffer, but 
10 you just hear it. It's sprinkled everywhere. Just every 
11 day you hear about somebody like that. You know, just 
12 the personal suffering of me having to watch that poor 
13 death, you know. 
14 And now he's started radiation treatments. 
15 And, you know, I tell everybody watch the watermelon 
16 seeds, eat a lot of seaweed, it tends to drop the 
17 chemicals. I've researched every possible way. I'm 
18 just --like I tell my husband every day, we've got to 
19 move out of here. We're living in the worst contaminated 
20 place on the earth. 
21 And he doesn't want to leave because it's his 
22 home. He's lived here for, you know, 10 generations or 
23 something. And, you know, it's a lot of suffering. Give 
24 us a break. Just do something good for us, please. 
25 MS. BERGMAN: Thank you. 
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1 We have about 1 0 minutes left. 
2 Is there anyone who has not made a comment yet 
3 that would like to? 
4 Yes, please. Come to the mike. There's a 
5 gentleman in the back that hasn't spoken yet. 
6 MR. SKINNER: Just very short. 
7 Elliott Skinner again. 
8 The gentleman who spoke about the fire hazards 
9 makes me wonder if there -- if the DOE isn't asleep, 
10 also. 
11 MS. BERGMAN: Okay. Please. 
12 MR. HOY: This is an interesting-- Charles 
13 Hoy, Santa Fe. 
14 This is an interesting theater going on here, 
15 I've noticed. 
16 First of all, I think we should probably be 
17 talking like this. I don't mean that rudely, really, but 
18 I mean we should be talking to each other, not like this, 
19 like that you folks have all of the answers and we're 
20 asking you for permission to not do certain things in Los 
21 Alamos. 
22 My -- I have a couple of questions. 
23 One is so a few of us or 10,000 or the entire 
24 State of New Mexico comes here and voices an opinion. 
25 What difference does it -- I mean, I'm not being cynical. 
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1 This is an honest question. 
2 What happens with information, and who makes a 
3 judgment of is this enough information to not do 
4 something or to do something? What's the -- how does 
5 that process happen? 
6 MS. BERGMAN: Do you want an answer now? 
7 MR. HOY: Yes, please. 
8 MS. CRUZ: The document that we've published 
9 and issued is a Draft Environmental Impact Statement. 
10 MR. HOY: Yeah. 
11 MS. CRUZ: We're getting comments on that 
12 document, and we'll look at the comments. We'll provide 
13 responses to the comments first off, but, in addition, 
14 the comments will result in changes to the document. 
IS Now, when I say that, I don't mean every single 
16 comment, but based on the analysis of the comments, we 
17 will make changes to the document and publish the Final 
18 Environmental Impact Statement. 
19 The Final Environmental Impact Statement will 
20 be a piece of information that the decision maker within 
21 the Department of Energy will utilize in making decisions 
22 about the future operations of the laboratory. 
23 I've been asked who is that decision maker 
24 ultimately? It's the Secretary of Energy. And at times 
25 those decisions can be delegated to people who work for 
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1 the Secretary. 
2 Did I answer a question there? 
3 MR. HOY: Yes. That's helpful. 

225 

4 Just-- I've just-- maybe this has been 
5 addressed already. I'm just curious, you know, turning 
6 to the process, if the people of Santa Fe or the people 
7 of New Mexico were to put forth a referendum about this 
8 issue, what --you know, and votes --let's say if it 
9 were to happen, vote very strongly, you know, in obvious 
10 numbers, rather than just this kind of interspersed 
11 comments of various people who have different levels of 
12 feeling about the issue, what effect would that have? 
13 MS. CRUZ: First of all, the use of the term 
14 "vote" gets my attention, because there really isn't a 
15 vote. It's an opportunity to get people to comment on 
16 the document. 
17 MR. HOY: Oh, no. I realize --this is a 
18 comment. I was talking about another process. 
19 MS. CRUZ: Okay. 
20 MR. HOY: You know, that actually brings forth 
21 numbers rather than comments. I presume, you know, the 
22 people at the Department of Energy have heard every 
23 comment that people have made here already and probably, 
24 you know, understand these issues at least from their 
25 perspective. So it's --you know, it seems somewhat like 
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1 a-- just wondering what's the purpose of this. 
2 But at the same time, I appreciate that this is 
3 happening. We could live in a society where this doesn't 
4 happen at all, they just do it, forget you guys. But 
5 still it's like what's-- you know, this is-- you know, 
6 where is everybody? 
7 MS. CRUZ: Understand. And I'm trying to 
8 gather an understanding of the scenario that you've 
9 painted. 
10 We get a referendum. If it's not on this 
11 document, I assume you're talking about a referendum that 
12 you will send to Congress, President, Secretary. 
13 MR. HOY: Yes. Something, you know, like, say, 
14 7 5 percent of the people of New Mexico say we don't want 
15 X, Y, Z happening in New Mexico. 
16 MS. CRUZ: Right. 
17 MR. HOY: That would be --
18 MS. CRUZ: I assume you're talking about things 
19 like national policy issues. 
20MR. HOY: Yes. 
21 MS. CRUZ: Okay. 
22 And if you send the information on national 
23 policy issues to the people who set national policies, 
24 that would be the way to be heard on those issues. 
25 Certainly the comments made in this document will be 
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I captured in the final EIS and will be presented to the 
2 decision makers. 
3 MR. HOY: Okay. That--
4 MS. CRUZ: As far as a vote process or a 
5 referendum process. 
6 MR. HOY: That's a whole separate--
7 MS. CRUZ: Yeah. I'm not quite sure what you 
8 meant by that, so I'm kind of probing here. 
9 MR. HOY: No. I don't think we need to get 
10 into it. I'll talk with other people about that. I was 
II just more curious in terms of how this process actually 
12 works. 
13 Just one last question, which, oh, a lady, I 
14 think, about 45 minutes ago brought up, and again I'm 
15 speaking from a place of, you know, not very large 
16 knowledge about the whole process. 
17 But is it actually possible to "recycle," 
18 quote, unquote, nuclear waste, and we're not doing it? I 
19 think the gentleman on the right there was responding to 
20 that before. 
21 MR. WHITEMAN: The term "nuclear waste" is used 
22 in many, many different ways. 

23 MR. HOY: Yeah. 
24 MR. WHITEMAN: What I was referring to in the 
25 discussion with the lady earlier was the practice of some 
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1 countries to reprocess and extract the plutonium and 
2 uranium from spent nuclear fuel to reuse it. Whereas in 
3 this country that material is considered waste, in those 
4 countries it is not. There are still other wastes 
5 generated during that reprocessing. 
6 MR. HOY: I would presume less. 
7 MR. WHITEMAN: Yeah. 
8 MR. HOY: And that issue, you mentioned in 
9 19- -- I forget the date, '76 or whatever, President 
10 Carter decided not to do that. 
11 MR. WHITEMAN: Yes. 
12 MR. HOY: And do you have any -- do you know 
13 why that has never been revisited? Is it a financial, 
14 political or whatever kind of decision? 
15 MR. WHITEMAN: At the time the argument-- the 
16 United States was getting ready to pursue a path of 
17 reprocessing spent fuel and extracting the plutonium 
18 that's generated in like reactors in order to reuse it. 
19 In fact, a lot of money has been spent on plants to be 
20 able to do that for reprocessing. 
21 As a matter of policy until 1978, President 
22 Carter decided the United States would not pursue that 
23 objective, and the reason cited was a belief that that 
24 would help international nonproliferation. 
25 MR. HOY: Thank you. 
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1 MS. GREENWALD: Also, there was a lot of health 
2 reasons. It's very dangerous to be processing waste. 
3 It's very, very dangerous for the people who do it and 
4 around the processing centers. It's a dangerous process. 
5 MS. RESON: And they wanted to keep the 
6 military commercial nuclear reactors separate. 
7 MR. HOY: Thank you. 
8 MS. BERGMAN: Thank you. 
9 It's just about nine o'clock. I would like to 
10 thank you all for attending today. 
11 I do want to remind you that you have until 
12 July 15th to provide us with any comments, any more 
13 comments on this document. We have an 800 number you can 
14 call. We have a fax number. You can mail it to us. And 
15 that information is inside the summary document on the 
16 cover sheet. If you do not have a copy of the summary 
17 document, please get it at the registration desk before 
18 you leave. 
19 And once again, thank you for coming. We have 
20 one more hearing June 24th in Espanola at the Community 
21 College. Please come. 
22 Thank you. 
23 (Proceedings adjourned at 8:57p.m.) 
24 
25 
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1 STATE OF NEW MEXICO ) 
2) ss. 
3 COUNTY OF BERNALILLO ) 
4 
5 

230 

6 I, CHERYL ARREGUIN, the officer before whom the 
7 foregoing proceeding was taken, do hereby certify that I 
8 personally recorded the proceedings by machine shorthand; 
9 that said transcript is a true record of the proceedings; 
10 that I am neither attorney nor counsel for, nor related 
11 to or employed by any of the parties to the action in 
12 which this proceeding is taken, and that I am not a 
13 relative or employee of any of the parties hereto or 
14 financially interested in the action. 
15 
16 
NOTARY PUBLIC 
17 CCR License Number: 21 
Expires: 12/31/98 
18 
19 My Commission Expires: 12/8/99 
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1 MS. BERGMAN: We're going to get started. 
2 We've got a few people here, and we'll see if we can get 
3 some comments and questions going. 
4 Good evening. 
5 My name is Donna Bergman, and I'd like to 
6 welcome you to the public meeting for the Draft Site-Wide 
7 Environmental Impact Statement for the continued 
8 operation of Los Alamos National Laboratory. I'll be the 
9 facilitator for the meeting, and I'm the Environmental 
10 Impact Statement Office Project Manager in DOE 
11 Albuquerque. 
12 We're here today to receive your comments on 
13 the Draft LANL Site-Wide EIS and to answer any specific 
14 questions that you may have about the document. 
15 In addition to these meetings, there's a lot of 
16 other ways that you can provide comments on the LANL 
17 Site-Wide EIS. Our comment period is open until July 
18 15th, 1998. The other opportunities to comment are 
19 listed inside of the cover sheet inside the summary 
20 document that you picked up at the desk. 
21 If you'd like a copy, a full set of the 
22 Site-Wide, which is right here on the table -- that is 
23 the full Site-Wide, approximately 2,000 pages-- you can 
24 sign up at the desk, and we'd be more than happy to mail 
25 a copy to you. 
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1 You're welcome to provide comments today, 
2 verbal comments today, and they'll be recorded by our 
3 court reporter. And as I said, there are a number of 
4 other ways that you can provide comments. 
5 All comments, whether they're spoken today, 
6 written, faxed, phoned -- they're all given equal 
7 consideration by the Department of Energy. And as I 
8 said, the deadline for submission is July 15th. 
9 At this time I'd like to introduce Earl 
10 Whiteman, to my far left, who is the Assistant Manager 
II for the Office of Technology and Site Programs in DOE 
I2 Albuquerque. 
13 And to my immediate left is Corey Cruz, who is 
I4 the Project Manager for the LANL Site-Wide EIS. 
15 And at this time, if anyone has any comments or 
I6 questions, I'd like to open it up. 
17 Yes. 
I8 MR. SHAPOLIA: Can we include that gentleman 
19 over there? 
20 MS. BERGMAN: He's also Department of Energy. 
21 He's Bernie Pleau from our Public Affairs Office. 
22 MR. SHAPOLIA: He's the only honest DOE person 
23 I've met in 66 years. I want him in here. 
24 MS. BERGMAN: He's here. He's here, and he can 
25 answer questions, too. 
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1 Congratulations, Bernie. 
2 MR. SHAPOLIA: Probably get fired for it, but 
3 congratulations. 
4 MS. BERGMAN: Do we have any conunents or 
5 questions? 
6 We'd certainly be happy to entertain any 
7 questions that you might have. 
8 MR. SHAPOLIA: Yeah. I got a question. 
9 This gentleman right here was telling me, about 
10 two, three years ago at a meeting, that "Don't tell me 
11 about yesterday, today DOE is straight. They're not --
12 no more hanky-panky. 50 years is gone." 
13 Are you still telling me that DOE is now on the 
14 up-and-up? You told me this two, three years ago. Can 
15 you tell me again? Tell me again what you said. 
16 MR. CRUZ: As far as I know--
17 MR. SHAPOLIA: I'm getting senile. I don't 
18 remember. 
19 Is DOE on the up-and-up? Are they straight? 
20 MR. CRUZ: I mean --
21 MR. SHAPOLIA: You say yeah, question mark? 
22 MR. CRUZ: I'm not sure what you're getting at. 
23 MR. SHAPOLIA: Just plain old honesty. I 
24 mean--
25 MR. CRUZ: Yes. 
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1 MR. SHAPOLIA: You told me two years, three 
2 years ago at Los Alamos -- I was saying, "Well, 10 years 
3 ago they did this. Don't tell me that, you know, 144-1-27 
4 starting today we're going to be honest." And then I 
5 told you that they were paying -- DOE was paying for the 
6 state environmental people at Los Alamos. 
7 And you said, "What? What?" 
8 Somebody whispered, "Yeah, yeah. They got a 
9 deal worked out." 
10 And now that's the last time I ever talked to 
11 you. 
12 You don't remember that? 
13 MR. CRUZ: I don't remember the conversation. 
14 MR. SHAPOLIA: You have a selective memory. 
15 You're a good person to work for the DOE. 
16 Thank you. 
17 MS. BERGMAN: Does anyone else have any 
18 comments or questions? 
19 MR. MECHELS: I will in a few minutes, but I'm 
20 getting them together. 
21 MS. BERGMAN: Okay. That's fine. 
22 Well, we can-- if no one has any questions, we 
23 can wait a few minutes until you're ready, take a short 
24 break. 
25 MR. MECHELS: Sure. 
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1 MS. BERGMAN: Okay. Why don't we break for 15 
2 minutes, then, and then we'll start again. 
3 (Proceedings in recess.) 
4 MS. BERGMAN: We'll get started. 
5 And you're welcome to use the mike, or I think 
6 we can hear each other if you'd rather-- if you're more 
7 comfortable sitting here. 
8 MR. MECHELS: If you can pick up my voice, I 
9 just as soon not. 
10 MS. BERGMAN: Or I can give you a hand mike. 
11 MR. MECHELS: Okay. 
12 Anyway, I have a series of questions about some 
13 of the data in this LANL SWEIS, a series --
14 MS. BERGMAN: Could you give us your name, 
15 please? 
16 MR. MECHELS: Oh, yes, indeed. I was going to 
17 do that next. 
18 My name is Chris Mechels. If it's any use to 
19 know, I'm retired from Los Alamos. I spent 11 years 
20there. 
21 My beginning concern about the SWEIS was --
22 first I'm going to tell you that I nearly didn't come 
23 here tonight. I changed my mind at the last minute 
24 because I have engaged the process during these -- the 
25 PElS for the stockpile stewardship when it was in Santa 
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1 Fe, and I felt that the process absolutely didn't work. 
2 So I -- I'm probably -- I don't know if I'll 
3 ever go to another one of these or not. I just decided 
4 at the last minute to come to this one. 
5 I took to looking at the numbers, because what 
6 I found on the -- at the PElS is that the numbers didn't 
7 make any sense. 
8 The numbers that didn't make any sense in that 
9 PElS, just to give you background as to why I was looking 
10 for numbers in these documents, is I found that if you 
11 looked at the equivalent mission between two sites, for 
12 example, things like high explosive production or pit 
13 production or other forms of projects that were being 
14 examined in those documents, that the pollutants that 
IS they were doing and the chemicals that they were using 
16 for the processes in the various -- from the various 
17 sites-- the estimates could be off by a factor of 10. 
18 This is apparently using the same processes, 
19 doing the same mission at two different sites. 
20 I found it very troublesome, because it said to 
21 me that somebody was making up a lot of numbers. And 
22 what we're talking about here is the amount of pollutants 
23 that are being used and the amount of emissions that are 
24 being produced. 
25 I think it's serious that those numbers are 
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1 wrong. So I made some fairly strong verbal comments at 
2 the time and also documented and sent them in. As far as 
3 I can tell, they went in a circular file somewhere in the 
4 DOE, because I never got an answer from anybody. As far 
5 as I know, that PElS was produced in its final form with 
6 the numbers off by a factor of 10 and nobody apparently 
7 cared. 
8 My hope is that somebody will begin to care, 
9 because there's no sign they did at that point. 
10 So anyway, that's the reason that I decided to 
11 look at numbers in this particular document, and again I 
12 find your numbers are pretty troublesome. 
13 You can't compare the numbers on a mission 
14 basis between sites because obviously this is only for 
15 one site, but what you can do is you can compare the 
16 numbers from one set of your documentation to another set 
17 ofyour documentation. 
18 For example, you've got a lot of appendices 
19 inside item III that go into some detail on things like 
20 outfalls and air pollution and the rest of it, and you 
21 can compare this against Volume I to see if your numbers 
22 make any sense. 
23 And just looking at the overall thing -- like 
24 the amount of waste radioactive materials that you're 
25 shipping in and out of Los Alamos --you can look at 
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1 things like that and see if those numbers make any sense. 
2 I haven't spent a whole lot of time looking at this, but 
3 I do see some numbers that I find troublesome, and I 
4 thought I would see if I could get some answers as to 
5 what's going on. 
6 So, for example -- I guess Corey has the books 
7 in front of him there, so -- for example, one of the 
8 areas that I found troublesome, if you look at Volume I, 
9 page 3-97 is --just for the most people here that don't 
I 0 have a copy of this before them, what this is is a table 
11 that shows the alternatives for the continued operation 
12 of the high explosive testing at Los Alamos. That's 
13 TA-14, TA-15, TA-36, TA-39 and TA-40. 
14 So just looking at that, it talks about 
IS activities like hydrodynamic tests, dynamic experiments, 
16 et cetera, a whole suite of things that go on concerning 
17 high explosive testing. 
18 And what I was noticing was that if we just 
19 look at these tests we'll find out -- looking between the 
20 no action alternative and the expanded operations 
21 alternative, for example, under dynamic experiments, they 
22 increase the number of dynamic experiments by about 50 
23 percent. 
24 Explosives testing, they're talking about 
25 complete -- about expanding -- under the expanded 
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1 operations, going up to about twice the no action 
2 alternative, et cetera. 
3 We look down here, they're increasing things by 
4 SO percent, or a factor of 2. Then if I look at the 
5 numbers to see if they correspond, some of the numbers 
6 here I just find a bit puzzling, because -- for example, 
7 some of the ones that really jumped out at me is under 
8 TA-39, they show an increased number on the use of 
9 aluminum for explosive experiments of 640 kilograms per 
10year. 
11 The no action alternative already is a huge 
12 number, which I'd like explained, because I have no idea 
13 how they could be using that kind of number, 15,000 
14 kilograms per year, for the expanded operations. Though 
15 there's nothing on the previous page that's more than a 
16 factor of 2, this number is going up by a factor of 3 to 
17 45,000 kilograms per year. 
18 And the claim is that about 10 percent of 
19 that -- if you actually look back at the other table, the 
20 10 percent of that is going to be -- is going to become 
21 airborne. 
22 I mean, the whole thing just, to me, seems like 
23 those numbers are just horribly wrong. 
24 And also the copper is also projected as 45,000 
25 kilograms per year. 
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I And I think also on another page, page B-238, 
2 we also find the same kind of number for iron. 
3 Question, what could they be doing at TA-33 
4 that s~ddenly consumes 45,000 kilograms per year of 
5 copper and aluminum? Do you have any idea? 
6 MR. CRUZ: Not off the top of my head, I can't 
7 answer that one. 
8 You mean from the standpoint of compared to the 
9 index, what jumps it up by a factor of--
IO MR. MECHELS: Well--
II MR. CRUZ: --a large factor? 
I2 MR. MECHEL S: Well, for example, if I look at 
I3 other explosive testing sites, immediately above that in 
I4 this table, what I see is numbers like, for example, 
IS copper, 300 kilograms a year; aluminum, 300 kilograms a 
I6 year, etcetera, etcetera. 
17 And then all of a sudden I come down to TA-39, 
I8 and the numbers like, say, for example, lead and 
I9 beryllium stay in the same range, but all of a sudden 
20 this number is 45,000 kilograms of copper and aluminum. 
2I That's lot of metal. 
22 And if I look back at the appendix, the 
23 claim -- the assumption is being made that I 0 percent of 
24 that becomes pulverized and airborne. 
25 I'm not aware of anything that's going on at 
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1 T A-3 9 that could consume these kind of materials. If 
2 there is something, I would like to know about it, 
3 because I'm not aware of them doing anything like that, 
4 and what they talk about doing at those sites doesn't 
5 indicate any usage like that. 
6 It's my feeling these numbers are totally 
7 skewed. 
8 MR. CRUZ: Well, there's two things going on. 
9 One is the index has dates associated with it. 
10 MR. MECHELS: Okay. 
11 MR. CRUZ: Okay. 
12 So what we're reflecting is that recent 
13 activities have been-- in the explosive testing arena 
14 have been ramping up. Okay. That's one thing that's 
15 going on. The test activities themselves have been 
16 ramping up. 
17 THE WITNESS: Right. 
18 MR. CRUZ: And so the difference between index 
19 and no action is typically attributable to that ramping 
20up. 
21 Now -- and I'm saying this in general terms. 
22 MR. MECHELS: Right. 
23 MR. CRUZ: The difference between no action and 
24 expanded is, as you see all the way down the row, 
25 essentially a factor of 3. And if you flip back to the 
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1 previous page that you started on, if you look under the 
2 hydrodynamic tests, there's a line at the bottom of that 
3 that says "Depleted uranium use of'-- under no action 
4 about 2,900 pounds and under expanded about 6,900 pounds. 
5 MR. MECHELS: Uh-huh. 
6 MR. CRUZ: So approximately a factor of3. 
7 What we did was we looked at that material as 
8 being indicative of the use of all materials. So the 
9 difference between no action and expanded is 
10 approximately a factor of 3 throughout the data table 
11 that you see on the next page. Okay. 
12 That's the reason for the difference between no 
13 action and expanded. In general, the reason there's a 
14 difference between index and no action is this ramp-up 
15 that's been going on in the explosive testing arena. 
16 Now, the exact number, why is it 15,000 versus 
17 640 in the index, is not an answer I have off the top of 
18myhead. 
19 MR. MECHELS: So if I-- okay. What you're 
20 saying is you took the depleted -- the projected depleted 
21 uranium usage and used that as a basis for estimating all 
22 the other material usage. 
23 MR. CRUZ: What we said was, in a sense, the 
24 materials usage ramps equivalently or close to 
25 equivalently for all the materials involved. And so we 
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1 focused on the depleted uranium and did that -- did the 
2 calculation for other materials in accordance with what 
3 we were seeing there. 
4 So that's --the difference between no action 
5 and expanded is a factor of 3 because materials usage we 
6 were anticipating increasing by a factor of 3, instead of 
7 listing them all over here where they listed depleted 
8uranium. 
9 MR. MECHELS: You just took a rough cut at it. 
10 It's just a bit rougher cut than I would have expected. 
11 Okay. 
12 MR. CRUZ: Yeah. Instead of going material by 
13 material by material. 
14 MR. MECHELS: Okay. 
15 Well, thanks for explaining that. 
16 So that explains the factor of 3 on these 
17 numbers even though there's nothing bigger than a factor 
18 of 2 on the -- all I notice --this is really curious. I 
19 notice that the depleted uranium use you originally had 
20 was 2,900, and you projected going to 6,900, but yet you 
21 did a factor of 3, which I would see as more of a factor 
22 of 2, which probably was my --
23 MR. CRUZ: Well, yeah. We were being 
24 conservative. 
25 MR. MECHELS: Okay. Okay. 
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1 MR. CRUZ: We certainly didn't want to 
2 understate it. 
3 MR. MECHELS: Okay. 
4 You just were a lot more conservative than I 
5 would have guessed, looking at these numbers. 
6 Okay. Thanks for explaining that. 
7 The other number I'm still curious about is how 
8 come-- what's going on at TA-39 that's consuming-- if 
9 it is indeed going on at TA-39, that consumes that kind 
10 of aluminum, copper and iron? 
11 Because I'm not aware of anything. To me, it 
12 just looks like bad numbers. 
13 MR. CRUZ: And I don't know the answer to that 
14 off the top of my head. But that's a comment we'll take, 
15 and we'll go back and look at the data generation, and if 
16 the numbers are wrong, we'll fix the numbers. If the 
17 numbers are correct, it stands out, it would be worthy of 
18 an explanation or a footnote that says this is what's 
19 going on. 
20 MR. MECHELS: Well, the other thing I would 
21 note there is that ifyou look-- if you look back to 
22 page B-238 in the Volume III, which gives some details on 
23 this--
24 MR. CRUZ: Which page are you on? 
25 MR. MECHELS: B-238. It's Table A, called 
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I Estimated Emission Rates of the Pollutants. 
2 Under the right-hand side there, they have 
3 Estimated Respirable Fraction Release Rate. So they're 
4 giving an annual rate of respirable fraction of --
5 respirable release rate of 4,500 kilograms per year. 
6 I mean, even if they're using that 45,000 
7 kilograms per year, let's say aluminum, I really doubt 
8 that they're using a process where 1 0 percent of it would 
9 become airborne, respirable. 
10 MR. SHAPOLIA: I want to get involved with 
II this. 
12 Mr. Cruz, are you familiar with this 
13 airborne-type stuff? I'm curious myself here. Are you 
I4 familiar? Does TA-39 have an operation where they 
15 pulverize that much metal? 
16 MR. CRUZ: What's going on is it's explosive 
I7 testing. Okay. You have explosives associated with 
I8 other materials, and so when you have an explosion that 
19 close to the materials, some of it becomes aerosolized. 
20 MR. SHAPOLIA: Okay. 
2I How much aluminum is going in the air? 
22 It sounds like tons and tons. 
23 MR. CRUZ: Well, that's what-- this table is 
24 bounds. It talks about the annual rate in terms of 
25 kilograms per year. 
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1 MR. MECHELS: I think the question apparently 
2 doesn't look like the answer to me, but I'd appreciate an 
3 answer on this. 
4 Is there really a process out there going on 
5 that consumes this kind of metals, or is this just --
6 MR. CRUZ: Today? No. 
7 MR. MECHELS: Well, today you're saying is 
8 present 15,000. 
9 MR. CRUZ: No action would be 15,000. 
10 MR. MECHELS: Exactly. So you've got something 
11 out there that's --
12 MR. CRUZ: Right. 
13 MR. MECHELS: These numbers, to me, just don't 
14 make any sense, so that's why I'd like to have them 
15 explained. Even if you're going to that, I rather doubt 
16 you're doing something that pulverizes the metal to that 
17 extent. 
18 MR. CRUZ: And keep in mind that the approach 
19 across the board was where there is uncertainty, be 
20 conservative. Okay. So where there is Wlcertainty about 
21 how much of this would be aerosolized, we are 
22 conservative and assume the 1 0 percent. 
23 MR. MECHELS: But if the numbers end up as a 
24 result of that not making any sense, that's not very 
25 reassuring. I mean, as member of the public, I'd like 

44-5-19 cont. 
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1 some accurate numbers rather than some conservative 
2 numbers that will make sense. Anyway. 
3 The other thing that I would like to direct 
4 your attention to is in Volume III, Appendix F, page--
5 that would be F -35. 
6 Actually, F -35 is the first of a series of 
7 tables which have to do with off-site shipments of 
8 radioactive materials. Just ask you a few questions here 
9 on F-35. 
10 There's the second column down called Pit 
11 Fabrication. And under that you show the no action 
12 alternative of zero shipments per year, and shipments per 
13 year are defmed as packages of 10, and the FL type 
14 container is a pit container. 
15 And this claims to be shipping plutonium metal 
16 pits from Pantex to TA-55, packages per shipment is 10, 
17 no action alternative, which, I believe, is projected as 
18 being 50 pits per year, shows no shipments. 
19 The expanded one, which, I believe, shows going 
20 to 80 pits manufacturing per year -- pit fabrication per 
21 year, shows -- is about 80, but yet here we see a factor 
22 of 12 shipments per year. The shipments are defined as 
23 being 10 each, so that would be 120 pits per year that 
24 are shipping in the expanded version. In the no 
25 action -- in the no action alternative, they're zero. 
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I Does this make sense to you? 
2 MR. CRUZ: Yeah. I can explain this one. 
3 MR. MECHELS: Okay. Please. 
4 MR. CRUZ: What's going on is under the 
5 expanded operations alternative, you have -- well, first 
6 off, under no action -- let's start there. You had made 
7 the statement that there's 50 pits a year manufactured. 
8 That's not the case. 
9 The no action alternative has 14 pits a year 
10 being manufactured. Expanded has 50 pits per year as a 
11 single shift case. You know, if we only have a single 
12 shift of workers, we would produce 50 a year max. But if 
13 we run multiple shifts, it would be 80 max. 
14 MR. MECHELS: Right. 
15 MR. CRUZ: Now, we, again, being conservative, 
16 analyzed the bounding case, which is 80 pits a year. 
17 Now, if I look at this, and I have approximately 10 
18 pits-- keep in mind, now, the intent is to be 
19 conservative-- what's the maximum amount of pits we 
20 would have on a shipment? 
21 The maximum amount of containers we would have 
22 on a shipment is 10. Okay. The maximum number of 
23 shipments a year we would have is 12. That doesn't mean 
24 there's 10 on every single one of those shipments. 
25 MR. MECHELS: So I understand you to say the 
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1 range here is between 12 and 120? 
2 :MR. CRUZ: No. The range is -- the range would 
3 go from, I would say, 20-ish up to about 80-ish. It's 
4 not a one-to-one correlation with how many you make. 
5 This is things coming back, okay, from Pantex. 
6 :MR. MECHELS: Yeah. These are pits to be 
7 shipped from Pantex. 
8 :MR. CRUZ: That we would construct. Okay. 
9 Essentially use these as feed materials for a process, 
10 where we would fabricate additional pits and send them 
11 back out. 
12 Now, you have some material loss from 
13 fabrication like any industry manufacturing process. So 
14 it's not necessarily a one-to-one correspondence. But 
IS the idea here is that you bound the number of shipments 
16 you would have a year. 
17 The analysis that you have -- the impact 
18 analysis depends both on the number of shipments a year, 
19 which contributes to road miles and number of accidents, 
20 and on the number of maximum amount of material you have 
21 on a given shipment, which contributes to, if there 
22 aren't any accidents, what would those be. 
23 So we have to make sure we bound both aspects. 
24 We have the worst case reflected in both. And that's the 
25 reason those numbers are the way they are. 
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1 MR. MECHELS: Okay. I just didn't understand 
2 how you were bounding this guy. Okay. 
3 MR. CRUZ: Now, if I look at no action, the 
4 other thing going on here is zero. Well, if we're making 
S 12 pits year, zero is not necessarily intuitive. What's 
6 going on here is that the, quote, feed materials for --
7 given the 12 per year are actually coming not out of this 
8 program, but out of a different program. 
9 If I look down below that, to pit surveillance, 
10 I've got five shipments a year coming out of that with 
11 those -- that number of packages. That ends up being the 
12 feed materials. 
13 MR. MECHELS: Okay. It's certainly not 
14 obvious, but the numbers --
1S MR. CRUZ: I understand. 
16 MR. MECHELS: --the range is wide enough that 
17 you can make that work. It's just not at all obvious for 
18 a member of the public looking at it. 
19 Another one I notice here in graphs that has an 
20 explanation that's analogous to that is about the fifth 
21 one down. We have pit disassembly, where they're 
22 shipping enriched uranium metal, and this is metal 
23 apparently coming from CMR to Oak Ridge. 
24 MR. CRUZ: CMR and TA-SS are the source points. 
2S MR. MECHELS: Right. 
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1 And it shows again 22 packages per shipment, 44-7-20 cont. 
2 but I guess I can't -- I've got to take that to be -- it 
3 could be less than 22. So it could be --
4 MR. CRUZ: 22 is the most packages we could put 
Son. · 
6 MR. MECHELS: 22 shipments per year. The 
7 alternative in the no action is 7, and the expanded is 
8 20. So there's a factor of3. 
9 How does this work out? 
10 MR. CRUZ: This one's complicated, but the idea 
11 is you take --when you take components apart, you take 
12 them apart in pieces, you have to ship the pieces 
13 somewhere. In this case we take -- we take these 
14 components apart for a variety of programs. Under no 
1 5 action, the principle of these being the surveillance 
16program. 
17 We would take them apart, we would have a 
18 number of components resulting from taking these apart, 
19 and we'd have to ship them off somewhere. So the 7 --
20 this maximum of 7 shipments with a maximum of 22 
21 containers on it under no action is principally 
22 associated with the surveillance program and disassembly 
23 of pits under the surveillance program. 
24 The other thing going on, however, is we are 
25 doing a demonstration project for the materials 
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I disposition program that demonstrates technologies that 
2 might eventually be used for the materials disposition 
3 program. That program is taking materials out of the 
4 stockpile and taking them away from defense programs, and 
5 the intent is to store them until eventual disposition is 
6 detennined, whatever that disposition is. 
7 So there's pits out of that program that are 
8 also being disassembled. Okay. That's an added factor. 
9 So it's not going to be one-to-one. 
10 Keep in mind with the two programs you can't 
11 exactly cross lines. So any plutonium coming out of the 
12 material disposition is not supposed to flow back into 
13 weapons. That's contrary to the whole idea. That 
14 material is supposed to be extracted from defense 
15 programs access and eventually disposed of. Okay. 
16 MR. MECHELS: You're right. That is pretty 
17 complicated. 
18 MR. CRUZ: Yeah, I know. 
19 MR. MECHELS: First, as I understand it, 
20 there's a couple different programs that are providing 
21 feedstock, and it's not obvious when you just look at 
22 these numbers. 
23 And the other thing going on apparently is 
24 bounding again. 
25MR. CRUZ: Yes. 
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1 MR. MECHELS: Is that you're doing upper bounds 
2 on these numbers rather than actual expected shipments. 
3 MR. CRUZ: Well, I mean, the bounds are based 
4 on actual expected shipments, but you kind of look in, 
5 analyze it, you look at what's the largest amount on a 
6 shipment and then what's the largest munber of shipments. 
7 And if you put those together on this, yeah, 
8 that's certainly more than we would expect. But it's the 
9 only way we know to make sure that we have bounded the 
10 impacts, that we aren't understating the impacts at the 
11 operations. 
12 MR. MECHELS: Okay. So the-- if you tum to 
13 the next page, please, there's another-- I have another 
14 question for you. 
15 In the middle of that one, there's a column 
16 called Weapons System Evaluation Program Number 301. 
17 There's a form called CSA. 
18 MR. CRUZ: Hold on. I'm not finding you yet. 
19 MR. MECHEL S: About halfway down the page on 
20 F-36. 
21 MR. CRUZ: Oh, okay. Got it. 
22 MR. MECHELS: I notice that the no action 
23 alternative is 1, the expanded is 10, and I'm wondering 
24 what is the CSA. 
25 MR. WHITEMAN: I assume those CSAs are canned 
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I subassembly weapons secondaries that are backed up by --
2 MR. CRUZ: Yes, they are. Yeah. 
3 All the way at the bottom of the table, we 
4 actually have a list of acronyms for you. That's why I 
5 flipped pages. I was making sure that was on our acronym 
6list. 
7 THE WITNESS: So what is it again? Container 
8 storage area? 
9 MR. CRUZ: No. That's wrong. That's --
10 MR. WHITEMAN: It should be canned subassembly. 
II That's a term used in the nuclear weapons program for a 
12 weapons secondary that is -- will be shipped back to 
13 White 12. 
I4 MR. MECHELS: So that's a canned subassembly? 
I5 MR. WHITEMAN: Subassembly, yes. 
16 MR. CRUZ: That's what it's referred to as, and 
17 the acronyms list is wrong. It should say canned 
18 subassembly. 
19 MR. MECHELS: Oh, okay. 
20 So with a canned subassembly, then it does seem 
2I correct to you that you've got IO of those in the 
22 expanded and 1 in the unexpanded? 
23 MR. CRUZ: Where are we? 
24 Yes. 
25 MR. MECHELS: I was just noticing the factor 

144-8-20 cont. 

144-8-20 cont. 
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1 again. When I notice -- when I look at the columns with 
2 tables, numbers jump out. When there are factors of 3, 
3 you see something that jumps up. 
4 MR. CRUZ: In this particular case, what you're 
5 talking about -- and if I can even walk you through in 
6 the alternatives again, if you go back to Chapter 3 --
7 I'm not fmding that right off the top. It's essentially 
8 the difference in the alternatives in the answer you 
9 have-- oh, here we go. Page 3-76. 
10 MR. MECHELS: Okay. Okay. 
11 Where on that page? 
12 MR. CRUZ: Okay. The third row down, 
13 Destructive and Nondestructive Analysis. 
14 MR. MECHELS: Okay. That's where it says 
15 evaluate up to a total of 10 secondaries. Right. 
16 MR. CRUZ: Over ten years, an average of one 
17 per year. 
18 MR. MECHELS: Right. 
19 MR. CRUZ: The second column, expanded, is up 
20 to 10 a year. 
21 MR. MECHEL S: Ah. And that's in this case --
22 MR. CRUZ: That's what we're taking about. 
23 MR. MECHELS: And these guys required the 
24 canned subassembly to ship them. 
25 MR. CRUZ: That's what they are. 

144-8-20 cont. 
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I Secondaries -- there's a term used here of canned 
2 subassemblies, term used here. 
3 MR. MECHELS: I mean, the secondary is a canned 
4 subassembly. 
5 MR. WHITEMAN: Right. 
6 MR. MECHELS: Oh, I wouldn't have guessed that. 
7 MR. CRUZ: Okay. 
8 MR. MECHELS: So there a secondary is what 
9 you're talking about. 
10 MR. CRUZ: Yes. 
II MR. MECHELS: Okay. That explains that. 
12 This is really like solving a puzzle. 
13 MR. CRUZ: Well, I appreciate your pointing 
14 them out to us. We can make it more obvious. 
15 MR. MECHELS: A couple of other questions I 
16 have, which are a bit simpler, in that same table, on 
17 page F -37, about halfway down, there's a column called 
18 Depleted Uranium Billets, which shows a bunch of depleted 
19 uranium billets in bulk metal form being shipped from Oak 
20 Ridge to the Sigma complex here at Los Alamos and then 
21 from Sigma back to Oak Ridge. It shows everybody 
22 shipping the same numbers of depleted uranium billets to 
23 Oak Ridge and from Oak Ridge. 
24 And my question was, how come we're shipping 
25 this stuff back and forth? 
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1 Maybe what I'm running into is more bounding 
2 again. You're saying we may ship up to 300 one way and 
3 up to 300 the other way, but doesn't that mean we're 
4 shipping something in each direction, something like 
5 that? Is this bounding again? 
6 MR. CRUZ: That may be part of it, but I think 
7 what's really going on is we're bringing materials in to 
8 do work. Okay. We are also sending materials out once 
9 the work is done. 
10 MR. MECHELS: I would sort of intuitively think 
11 you'd bring materials in and ship parts out or something 
12like that, you know, rather than shipping billets in and 
13 billets out. 
14 MR. CRUZ: Fair enough. I don't know the 
15 explanation at that level offthe top of my head. 
16 MR. MECHELS: The same-- I noticed the same 
17 thing when I looked at this down at the -- yeah, because 
18 from the description of it, you're shipping billets both 
19ways. 
20 MR. CRUZ: I understand. That's how it looks. 
21 MR. MECHELS: All right. 
22 The other that I notice, which has the same 
23 kind of feeling to it, is the Highly Enriched Uranium, 
24 down second from the bottom. Again they're shipping bulk 
25 metal from Oak Ridge to CMR and from CMR to Pantex. 
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DOE agrees that the number of shipments cited is incorrect. However, the 
number of these shipments is not expected to change across the alternatives. 
The receipts support ongoing research activities at LANL in the areas of 
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as going to Oak Ridge, not to Pantex. These are primarily shipments of excess 
uranium, as well as uranium which has been used in experiments and has no 
further use at LANL. While the bounding containers and number of 
shipments reflected on these lines seem to imply that the uranium received is 
shipped back to Oak Ridge for no net increase or reduction in the LANL 
inventory, (this is the result of the bounding analysis approach used), in 
actuality, it is expected that (for the near term) the annual quantity of uranium 
shipped out of LANL will be greater than the quantities received annually 
(resulting in a net reduction in the LANL enriched uranium inventory). The 
erroneous numbers and destination have been corrected in the final SWEIS. 
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1 Here I notice again the shipments per year by 
2 alternative is that you're shipping SO for the no action 
3 and ISO for the expanded and then again SO for the 
4 reduced and green alternative or -- and I was -- well, 
S one of the things is that the bulk metal seemed to be 
6 that the Oak Ridge was shipping a lot less of this highly 
7 enriched uranium to Los Alamos -- to CMR than CMR was 
8 shipping to Pantex. 
9 I mean, Oak Ridge is projected to shipping 7S 
IO of the shipments and ISO going out ofCMR. It's like 
II they're creating a highly enriched uranium at CMR. 
I2 Now, perhaps this is just bounding again. What 
13 you're saying is that, you know, some years you might. I 
14 can conceive of it. 
IS MR. WHITEMAN: They invented a magical new 
16 process. 
17 MR. MECHELS: Exactly right. You've got a way 
18 to make the stuff out of thin air. 
19 MR. WHITEMAN: Right. 
20 MR. MECHELS: As if everybody should know about 
21 it. 
22 These numbers just looked a bit fishy, but with 
23 bounding I can see how you might end up with something 
24 like that. 
2S MR. CRUZ: In this case, I think that is the 
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1 answer. 
2 MR. MECHELS: Well, bounding-- I didn't 
3 understand your definition of bounding, obviously, before 
4 we started this conversation, so that's been useful. 
5 Another one that I noticed on TA-55 in Volume 
6 III, page B-250, as I note at the very top of that page, 
7 if I look over to the columns called Maximum Hourly 
8 Emission Rate, it's listed in pounds per year, and I 
9 believe from other tables that that probably should be 
10 pounds per hour. 
11 MR. CRUZ: Don't know off the top of my head, 
12 but we'll look at it. 
13 MR. MECHELS: If we look down to the table at 
14 the bottom of the next -- at the top of the next page, 
15 you'll see that they're dealing with these pollutants in 
16 pounds per hour. 
17 MR. CRUZ: On the next page, you said? 
18 MR. MECHELS: Yeah. The very next page, B-251. 
19 During a further analysis of the same site, the 
20 same stacks. It seems pretty clear that the pounds per 
21 year is just wrong. 
22 Also, on page B-251, that following page which 
23 I referred to, there is also another apparent error there 
24 on the right-hand column numbered 8. The word "ration," 
25 though we might like to ration Los Alamos on some of this 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

44-11-19 

44-11-19 

44-11-19 

Comment 44-11-19 

Location of SWEIS Revision(s): volume III, appendix B, Attachment 17, 
Table A 

Response: 

DOE agrees that the units for air emissions in Table A, appendix B, 
Attachment I 7, should be lb/hr not lb/year. The text was revised accordingly. 

g 
::i 
::i 
~ .... 
~ 
~ 
::i 
!':> 
~ 
!:;" 

~ 
~ 
!':> 

~ 

~ 
!':> 

"' 



w 
I 
~ ESPANOLA PUBLIC HEARING TRANSCRIPT, JUNE 24,1998 
~ DOCUMENT 44 

PAGE 31 OF63 
31 

1 stuff, probably is really "ratio." 
2 So the question here was, you know, the issue 
3 that what they're putting forth here is some numbers of 
4 emissions of nitric acid, hydrochloric acid coming out of 
5 those lines. 
6 I think I noticed here that if you look back 
7 through Volume-- this is just a recollection. I wasn't 
8 able to run it down again. My recollection is if I look 
9 back to Volume I, what I see is that they're not 
10 reporting nitric acid in some places that I would expect 
11 them to. So the reporter seems just a bit off there, 
12 because clearly here they are looking at significant 
13 amounts of emissions of those two acids, I think. 
14 But let me just leave that as something that 
15 you can take a look at, and I won't press it any further 
16 at this point, just in the interest of brevity. 
17 Another one I would direct you to is Volume I, 
18 page 3-7I, which has to do with tritium. This is the 
I9 Table 3.6.I-2. 
20 And here you're projecting the releases of 
2I tritium, like tritium-- two of the forms in that right 
22 at the top there is tritium in water vapor and tritium as 
23 a gas. I note that the no action alternative has tritium 
24 as water vapor at 7.5 times I 0 to the second. Tritium as 
25 a gas, 2. 5 times I 0 to the second. If I look at your 
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1 expanded operations, it could well be an error, but 
2 you're showing the volume going down 7.5 times 10 to the 
3 first and 2.5 times 10 to the first. 
4 MR. CRUZ: Urn-hum. 
5 MR. MECHELS: If that's not an error, what is 
6 the explanation? 
7 MR. CRUZ: The explanation is if you look at--
8 and I'm ttying to fmd the row here, so bear with me a 
9 second. 
10 The answer is some of those activities are 
11 moving to a different facility and expanded. Okay. So 
12 the expanded operations move some activities involving 
13 tritium to a different facility. So you're looking at a 
14 TA-55 number. 
15 MR. MECHELS: Oh, okay. So what you're saying 
16 is it's the tritium-- the operations that would produce 
17 the tritium might well be moving out of TA-55. 
18 MR. CRUZ: Yes. 
19 MR. MECHELS: Okay. 
20 MR. CRUZ: Now, I'm ttying to find the row to 
21 point you to, and we'll make that clearer. 
22 Okay. Page 3-68. 
23 MR. MECHELS: Okay. 
24 I guess one of the --
25 MR. CRUZ: And it's the very last row. 
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1 MR. MECHELS: 3-68? 
2 MR. CRUZ: Tritium separation activities, under 
3 expanded operations, move to CMR. 
4 MR. MECHELS: Are you talking about -- oh, I 
5 see what you're saying there. 
6 MR. CRUZ: And footnote b explains more. 
7 MR. MECHELS: Okay. Thanks for unwinding that 
8 thread. 
9 Another question I have has to do with the 
10 Sigma complex, and this is in Volume I, page 3-85. 
11 Actually, let me, if I could, direct you 
12 briefly to page 3-84. 
13 MR. CRUZ: Urn-hum. 
14 MR. MECHELS: I was-- in that table, under the 
15 no action, you have listed "Fabricating components for up 
16 to SO secondaries." 
17 I wasn't aware they were manufacturing 
18 secondaries at Los Alamos. 
19 Is that correct? 
20 MR. CRUZ: It's components for them. It's not 
21 doing the secondaries themselves. 
22 MR. MECHELS: You're saying Los Alamos is 
23 manufacturing all of these various things, like using 
24 uranium -- depleted uranium essentially making components 
25 for the secondary, but they're not building the 
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1 secondaries? Is that what's going on? 
2 MR. CRUZ: I need to look at this, but that is 
3 my recollection, is that in this case there are some 
4 things that Los Alamos does manufacture, okay, that could 
5 be used for these. Now -- yeah. I'm not sure -- I think 
6 the confusion may be is -- are these for the stockpile or 
7 are these for other things. Okay. Yeah. 
8 And my recollection is these are for other 
9 things that kind of -- the testing and experimentation 
10 and activities, they aren't for stockpile. 
11 MR. MECHELS: So they're--
12 MR. CRUZ: So they make parts for things like 
13 test program activities. 
14 MR. MECHELS: Okay. 
15 So you're not building secondaries, you're 
16 building parts for secondaries. 
17 MR. CRUZ: I mean, even-- whatever you call 
18 them, it's not secondaries for the stockpile, it's not 
19 for stockpile weapons, it's for the experimentation. 
20 MR. MECHELS: Okay. Because the way it's 
21 worded is it says "Fabricating components for up to SO 
22 secondaries." 
23 MR. CRUZ: Correct. 
24 MR. MECHELS: Okay. 
25 MR. CRUZ: And I think that statement is 
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1 correct. I was inferring from your comment that you 
2 thought they were making secondaries for the stockpile, 
3 which is not the case. 
4 MR. MECHELS: One could read it that way. 
5 MR. CRUZ: Okay. 
6 MR. MECHELS: Okay. 
7 I don't think they're doing assembly, but I 
8 couldn't be sure they weren't just making parts here and 
9 shipping them to Oak Ridge to be assembled. I think they 
10 assemble secondaries, if I recall. 
11 Okay. The other thing I wanted to ask about --
12 thanks for that-- bearing with that diversion. 
13 The other page I was referencing to is 3-85, 
14 which is the facing page, which has to do with parameter 
15 difference among alternatives for continued operation of 
16 Sigma complex. 
17 What I noticed here, just looking at numbers to 
18 see if they made any sense, is I notice that the 
19 difference between the no action and the expanded 
20 operations on the NPDES or the total discharges, the 
21 NPDES controlled outfalls seem that in the no action case 
22 and the expanded action case the discharges were the 
23 same. In other words, the total discharge was 7.3 
24 million gallons per year. 
25 If I look down at the bottom there in one of 
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NPDES discharges. 
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I them, which is discharge nwnber 03A-22c, one could say, 
2 well, part of this is storm water drain, so that could 
3 explain that consistency, because storm water would be 
4 consistent. But the other one, however, the outfall 
5 3A-024 consists of process sources only. So it's saying 
6 that estimate, which is 2. 9 million gallons per year, is 
7 process related. 
8 And then when I look at this, I always -- I see 
9 all the other columns under expanded operations, the 
I 0 chemical waste, the low-level radioactive waste, et 
II cetera, the radioactive air emissions, even the nwnber of 
12 employees, which goes up by 100, or a factor of 
13 roughly-- or let's say 33 percent-- all of these things 
14 seem to scale the outfall that that NPDES does not. 
15 To me that nwnber doesn't look right, because I 
16 would expect that number to scale. 
17 MR. CRUZ: And off the top of my head, I don't 
18 know the answer to that one. 

44-15-11 cont. 

19 MR. MECHELS: Okay. 
20 So that's what I found a bit, let's say, 144-15-11 cont. 
21 unusual about that particular guy. 
22 I think I also found in Appendix A -1, referring 
23 back to the-- back to Volwne III again, they list all 
24 the NPDES outfalls, which the numbers we just looked at 
25 contribute to. 
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1 MR. CRUZ: Which page again, please? 
2 MR. MECHELS: It's Appendix-- it's Table A-1. 1 44-15-11 cont. 
3 It's on page A-- begins on page A-2 in Volume III, the 
4 book of appendices. 
5 MR. CRUZ: Okay. 
6 I originally looked here, just to see if it's 
7 consistent, and the numbers indeed are consistent. I 
8 mean, they track between the two volumes, but it doesn't 
9 answer the overall question, which is why the number 
10 doesn't scale. 
11 Just -- also, if I just look down these tables 
12 of columns, like the high explosive processing and so 
13 forth, there's a fair amount of numbers that scale, and 
14 there's a fair amount that don't, and it's not obvious 
1 5 what the ones -- what the difference is. 
16 But just looking at Sigma, it looks like it 
17 might be worth visiting that NPDES thing, because, of 
18 course, NPDES outfalls are something that we track pretty 
19 closely in this state. 
20 So I don't know the answer. 
21 MR. MECHELS: Doyouknowthe answeroffthe 144-15-11 cont. 
22 top of your head or -- okay. 
23 So the -- thank you for answering -- a lot of 
24 those numbers appear to be bounding as far as I can make 
25 out. Perhaps I just missed something there as far as 
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I explaining the tables. If not, it might be worth putting 
2 that in future documentation, because otherwise, if 
3 people check the numbers and look for consistency, it's 
4 comforting to find consistent numbers. 
5 Thanks for your forbearance, and I'll end my 
6 comments there. 
7 MS. BERGMAN: Thank you. 
8 MR. CRUZ: Thanks a lot. 
9 MS. BERGMAN: Does anyone else have any 
I 0 comments or questions? 
II MR. SHAPOLIA: Questions, yes. 
12 With WIPP getting ready to open, you must have 
13 done some analysis about how many accidents you're going 
14 to have per mile and that type of thing. 
IS I got a big mouth. I don't need a microphone. 
16 MR. MECHELS: Okay. 
17 MR. SHAPOLIA: How many accidents can we expect 
18 between Los Alamos and the throughway, 45 miles, whatever 
19 it is? 
20 MR. CRUZ: Attributable to WIPP shipments? 
21 MR. SHAPOLIA: Yes. 
22 MR. CRUZ: We didn't break them out by WIPP 
23 shipment. The WIPP EIS did. 
24 MR. SHAPOLIA: Okay. Then let me--
25 MR. CRUZ: I was going to hazard a guess. 
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As noted in the SWEIS (see, for example, Table S.3.1-2 in the Summary), the 
average number of accidents without a cargo release conservatively projected 
(for LANL shipments) ranges from about five to about nine per year, 
nationwide (an average of about one per year is conservatively projected to 
occur between LANL and 1-25). These would conservatively result in an 
average of four to eight injuries per year, and less than one casualty per year 
(an average of about 0.1 injury per year and 0.01 fatalities per year are 
conservatively projected to occur between LANL and 1-25). These impacts 
are discussed in detail in the SWEIS 's Summary and volume I (section 3.6 and 
the transportation sections in chapter 5), and in volume III, appendix F. As 
noted in appendix F, section F.6.6, no more than 10 percent of these numbers 
would be attributable to WIPP shipments. 
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1 That's probably a bad idea. When I say hazard a guess, I 
2 read it, and we actually coordinated our analyses with 
3 the WIPP analyses to make sure that we were consistent. 
4 But I don't -- I don't remember the number. 
5 MR. SHAPOLIA: Actually, I really meant total 
6 shipments. 
7 In other words, I live in Pojoaque, and you 
8 people are running through Pojoaque, and sooner or later 
9 you're going to dump a big load there someplace, I just 
10 know it. Okay. My thyroid is already screwed up. So I 
11 want to know whether to move or run or do something. 
12 MR. CRUZ: We included that in the EIS. 
13 Do you want me to look up the page number 
14 and--
15 MR. SHAPOLIA: No. I just -- what number --
16 how many accidents do you expect? 
17 Okay. Let me put it another way here. 
18 How many accidents have there been? You've 
19 been shipping stuff through Pojoaque now for 55 years 
20 probably. There was a Highway Department meeting a 
21 couple years ago, and I asked that question, and the guy 
22 was ready to answer it when his boss jumped up and didn't 
23 let him answer it. There were accidents already between 
24 Los Alamos and the throughway. 
25 MR. CRUZ: Right. 
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1 MR. SHAPOLIA: And I would have liked to know 
2 how many there were already. 
3 MR. CRUZ: No. I can tell you that what we did 
4 for the EIS, all right, is we got Highway Department and 
5 other sources of documentation, I mean, in the state. We 
6 went to the Highway Department, and we got information 
7 from them about accident rates on sectors between Los 
8 Alamos and out of the state. And I have that 
9 information. It is in the EIS, and it was used as the 
10 basis for our analyses, okay, in terms of accident rates. 
11 So if you're looking for what was the accident 
12 rate --
13 MR. SHAPOLIA: How many have we already had 
14since 1943? 
15 MR. WHITEMAN: You mean accidents involving 
16 nuclear materials where there was a release of nuclear 
17 material? 
18 MR. CRUZ: Oh, okay. I was talking total 
19 accident rate on the piece of road. 
20 MR. WHITEMAN: I'm not aware of any. 
21 MR. SHAPOLIA: Okay. Yeah. Total would be 
22 more realistic. 
23 I mean, whether they're shipping chemicals, 
24 radioactive, how many accidents can we expect -- well, 
25 how many really have there been since 194 3 to today --
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I MR. CRUZ: Right. 
2 MR. SHAPOLIA: -- between Los Alamos and the 
3 throughway, 45 miles? 144-17-22 cont. 
4 MS. BERGMAN: Attributable to LANL, you mean, 
5 that has nothing to do with --
6 MR. WHITEMAN: We're always reading --

78 MRd. SHAPOLIA: Any shipments going from, to 144_17_22 cont. 
an --

9 MR. CRUZ: Anybody --
10 MR. WHITEMAN: Sir, we're always reading about 
II gasoline trucks having accidents. 

12 ~· SHAPOLIA: I'm talking about Los Alamos 144-17-22 cont. 
13 onented. 
14 MR. CRUZ: Yeah. I don't know of any involving 
15 nuclear materials. I don't know of any involving Los 
16 Alamos, involving chemicals. But I'm not sure I would 
17 know that, because typically what you have is --
18 commercial shippers are running up and down the road. If 
19 a commercial shipper has an accident, whether they had a 
20 Los Alamos shipment on them or not, I'm not sure I would 
21 know. 
22 MR. SHAPOLIA: Well, if you're shipping pits, 
23 you're not going to -- I mean, that's --
24 MR. CRUZ: For the radioactive stuff, and, in 
25 particular, the materials like --you know, like pits 
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1 that -- we have our special vehicles that make the 
2 shipments, there haven't been any. There haven't been 
3 any that involved a release of radioactive material. 
4 MR. SHAPOLIA: Mr. DOE Man from Albuquerque, 
5 I'd like to hear from you. 
6 How many accidents have there been involving 
7 Los Alamos stuff between 1943 and now? 
8 MR. PLEAU: I have no idea. I don't. I know 
9 that TSD has shipped stuff over 90 million miles without 
I 0 any release of materials at all. In any accidents 
II they've had, there's never been any release of 
I2 radioactive materials. 
13 MR. SHAPOLIA: I'm spellbound. I mean, you 
14 expect so many accidents per so many miles, and since 
IS I943 there's been none? 
I6 MR. PLEAU: There's been accidents. 
I7 MR. CRUZ: None involving a release of 
18 radioactive materials. 
I9 MR. SHAPOLIA: Pardon? 

44-17-22 cont. 

44-17-22 cont. 

20 MR. CRUZ: There have been no accidents that 
21 resulted in a release of nuclear materials. 
22 MR. SHAPOLIA: Okay. 
23 How about just plain old accidents? 

144-17-22 cont. 

24 MR. CRUZ: Just plain old accidents, yes, there 
25 have been some. And I'm looking to see if we actually 
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1 documented a number in here, but I'm not --
2 MR. SHAPOLIA: Were there any in Pojoaque? 
3 MR. CRUZ: Not that I know of. 
4 MR. SHAPOLIA: No? 
5 MR. CRUZ: Huh-uh. 
6 I don't know. Do you guys know of any? 
7 MR. TRAPP: No SST accidents in that stretch of 
8 highway. There was one SST accident about a year ago in 
9 Nebraska or something where they had an EIS storm. But 
10 that's one of only, you know, a handful of SST accidents. 
11 MR. WHITEMAN: But there's never been one with 
12 a release of material. 
13 MR. TRAPP: And like I said, there's a handful 
14 of SST accidents. 
15 MR. CRUZ: That was the entire history. 
16 MS. BERGMAN: Okay. 
17 Any other questions or comments? 
18 Yes. Go ahead. 
19 MR. MECHELS: This is Chris Mechels again. 
20 I'd like to, before I leave here this evening, 
21 bring to mind something that you didn't address in the 
22 SWEIS, which concerns me perhaps the most about the 
23 operation of Los Alamos and the potential effect on the 
24 environment. 
25 One of the things I note is that you did not 
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I look into the plutonium recovery operation that took 
2 place at T A -55 between approximately 1983 and about I989. 
3 That operation started out with about maybe I9 
4 people working on it and scaled up to about 400. It was 
5 during the time that, you know, President Reagan decided 
6 that we were short of plutonium. How times change. Now 
7 it seems our big problem is getting rid of plutonium. 
8 But Los Alamos was -- got involved in plutonium 
9 recovery operations. I know, from having friends who 
I 0 work there as supervisors and as employees, that they 
II concern-- they consider this a horror show. 
12 Because of the schedules they were running and 
13 because they were being forced to meet production 
14 deadlines and so forth, which was a bit foreign to the 
15 Los Alamos management style, in my experience at least, 
16 they started, you know, leaning on their employees, 
17 morale plummeted, contamination incidents went up. 
18 People that I know that worked in TA-SS at the 
I9 time said never again. The T A -55 had pretty much 
20 demonstrated that they couldn't operate in a production 
2I mode to their satisfaction. 
22 I find that very concerning. I would really 
23 like to know and have access to all the current reports 
24 and all the incident reports from that period of time, 
25 because I don't think, frankly -- I have friends that 
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DOE disagrees with the assertion that LANL management is trying to 
suppress incidents at TA-55. LANL has a policy that states "All employees 
will follow all applicable ES&H policies and procedures; report accidents, 
unusual occurrences, and unsafe situations; use prescribed personal protective 
equipment; warn fellow employees about defective equipment and other 
hazards; help management ensure that fellow employees and visitors comply 
with ES&H policies and procedures." The policy explicitly states "employees 
will stop work on any activity that poses danger to health, safety or the 
environment." 

The purpose of a recent program, called Safety Concerns, is to identify and 
resolve safety concerns before they escalate into significant incidents. Safety 
concerns at the Laboratory may involve experimental configurations, 
hazardous waste disposition, lockout/tagout violations, or tripping or falling 
hazards. The program is a no-fault partnership between the employee and 
his/her group-level manager to record and resolve safety concerns. A safety 
concern is an environment-, safety-, or health-related issue that the employee 
believes should be evaluated or corrected. The program states "Everyone 
working at the laboratory has the right and responsibility to report safety 
concerns. As the expert in your work area, you can provide the first indication 
of an unsafe process, condition, or piece of equipment." 

There are also programs in place at TA-55 specifically that ensure proper 
contamination control and reporting procedures. Nuclear Materials 
Technology Management has instituted a number of initiatives that help 
ensure attention to contamination control at TA-55. The Management 
Walkaround System has been implemented for some time at TA-55. This 
system institutes the formal use of Guidance Cards that focus attention on 
specific issues and subject matter. Five Guidance Cards are directed at 
radiation protection, with one focused on Controlling Radioactive 
Contamination. Another management initiative is the establishment of a 
standard of expectations for NMT employees and other occupants to catch 
personal contamination at the earliest opportunity. This standard was 
established for TA-55 in January 1995 and re-issued for TA-55 and CMR 
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Building in August 1998. This standard has been implemented to ensure 
employee accountability, and has reflected on employee performance 
appraisals since its initial issuance. The 1995 issuance included a measure 
encouraging good practice in contamination control which could result in an 
"Exceptional Performance" grade; the 1998 issuance expanded on this, 
rewarding those who catch contamination early. The Nuclear Materials 
Technology Division operates its facilities giving the highest priority to 
worker safety and has in place a comprehensive approach to radiation 
protection at TA-55. 

TA-55 continues to have a very conservative position on incident reports and 
therefore has the most reports in the system. LANL has a formal incident 
analysis on every incident that includes a formal root cause analysis approach. 
The root cause analysis focuses strictly on what happened and not on "who" 
did it. In all cases, LANL engages the employee in identifying root causes and 
making corrective actions. LANL takes action to improve the work 
environment in the area of contamination control with many of these resulting 
from employee input. 

The current director of the Laboratory has also started a program of "town 
meetings" where employees are encouraged to either ask questions or submit 
questions in writing. The first of these town meetings resulted in over 150 
questions from employees. The director has made a commitment to preparing 
written responses to each one of these questions. 

§ 
V:l 

~ 
Vj 



w 
~ 
......:! 
\0 

ESPANOLA PUBLIC HEARING TRANSCRIPT, JUNE 24, 1998 
DOCUMENT 44 
PAGE 45 OF63 

4S 
1 work in TA-SS today, and they tell me that this has 
2 happened again, that what they're doing is they're 
3 getting increasing pressure from the management there to 
4 suppress incidents and that, as a result of that, what's 
S going on in that facility today is that you've got 
6 workers who are getting contaminated and self-checking, 
7 finding it and going to the wash room and washing it off, 
8 because getting an incident is so frowned upon that they 
9 incur the wrath of their management. 
10 And I certainly am not interested in having 
11 TA-SS have a lot of incidents, but I'm also appalled by 
12 the fact that the management could be coming down so hard 
13 on those people that the interest becomes in suppressing 
14 incidents, not in eliminating them, but suppressing them 
1 S after they've occurred. 
16 This is what I'm hearing from friends in TA-SS 
17 today. This would be consistent with the experience that 
18 Los Alamos had with TA-SS back in the '80s, because part 
19 of the reason Los Alamos didn't want to get involved in 
20 pit production, though they did it for the economics, is 
21 because of that 1980s experience. And for a long time, 
22 as Director Hecker and Deposit Director Jackson were 
23 saying, "No, we'll never do production in TA-SS," I'm 
24 convinced they didn't want to do it and for some very 
2S good reasons. 
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1 I don't like seeing them do it now. I think if 
2 they are going to do it, one of the concerns I have is 
3 that things like their occurrence reporting at the 
4 laboratory be opened up to the public. The DOE has an 
5 occurrence reporting scheme that's been in place -- the 
6 current scheme has been in place since about 1993. 
7 The occurrence reports were on-line and 
8 available to the public until May of 1995, when, as far 
9 as we can tell, the deputy director of the laboratory 
10 decided he didn't want them made available to the public 
11 anymore, and they're no longer on-line. 
12 Since that point, they sent a very spotty 
13 collection, a very intermittent collection of occurrence 
14 reports and only the final ones over to the reading room. 
15 It was a veritable garbage collection. 
16 The requirements under DOE Order 232 is that 
17 occurrence reports be made final -- or made public at the 
18 reading room within two weeks of their becoming final. 
19 This is not happening and nor has it happened since May 
20 of 1995. 
21 I've raised this with DOE on numerous 
22 occurrences, and I'm raising it with them again, but 
23 right now DOE is not meeting their obligations to the 
24 public, nor is LANL. 
25 So if you put this all together and you have 
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DOE agrees that LANL is not in full compliance with the DOE requirement 
of finalizing occurrence reports within 90 days. However, there is no 
concerted effort to hide these reports from the public once they are approved 
as fmal. 

The commentor is correct in that LANL has not always placed final reports in 
the public reading rooms within two weeks of finalization. This two-week 
target was originally established in memo guidance from DOE (March 19, 
1992) and was formalized in DOE Order 232.1 (issued September 1995 and 
officially adopted by the UC/LANL contract September 1996). To meet this 
guidance LANL began placing the occurrence reports in the public reading 
rooms on a weekly basis effective June 5, 1992. Due to limited public 
requests for these reports, LANL reduced the frequency of transmittal to an as 
needed basis based upon the number of accumulated final reports. LANL 
reinstated the practice of placing final occurrence reports in reading rooms on 
a bi-weekly basis effective October 1, 1998. 

Since June 1992, LANL has mailed copies of all final occurrence reports for 
placement in the DOE reading rooms at Los Alamos, Albuquerque, and 
Washington D.C. A total of approximately 1,800 reports have been processed. 
In late 1997, LANL learned that the Los Alamos reading room had discarded 
the archived collection of reports, based on a lack of requests to see these 
reports by the public. However, the Albuquerque reading room still retains the 
full collection of the approximately 1,800 reports. LANL will place a 
complete collection of final occurrence reports ( 1992-1998) in the Los 
Alamos reading room by December 31, 1998. 

Complete LANL occurrence reports have never been placed "on-line." 
Morning reports to managers, as summaries of occurrences, were placed for a 
brief period on a LANL-internal web site, but this practice was discontinued 
in favor of direct emailing to affected managers. 
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1 T A -55 with a history of abusive management practices, 
2 dating back to the '80s, of putting the screws to their 
3 employees to suppress incidents rather than to report 
4 them for fear of losing their good standing, and then you 
5 couple that with the fact that the occurrence reports, 
6 when they're fmal, are not made available to the public, 
7 and also that even the ones that are made available to 
8 the public -- that the ones that get out through the 
9 process can be as much as two years old and older, in 
10 spite of the fact that they're supposed to be made final 
11 within 90 days -- it's a very troubling picture for the 
12 public to have any confidence that Los Alamos is going to 
13 do this in a responsible manner without endangering the 
14 public. 
15 They have got to do a much better job, as does 
16 DOE, of being open with the problems that they're having, 
17 of reporting them on the time lines that they are 
18 required to do by their own regulations. I mean, I think 
19 until that level of trust and open reporting can be 
20 established at Los Alamos, the public will rightly be 
21 very suspicious and very uneasy about what's going on up 
22 there. 
23 My other concern is that the employees 
24 themselves, of course, need to be able to speak up and 
25 stop operations when they see something going down that 
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1 is just not right. 
2 I mean, if what I'm hearing is correct and 
3 people are actually just trying to not have incidents 
4 reported rather than after they've already been 
5 contaminated for fear of repercussions by their 
6 management, the question is what are the other employees 
7 doing when they see this going on? 
8 So if there's that kind of-- I mean, obviously 144-24-27 
9 they should be reporting it when they see a fellow worker cont. 
10 becoming contaminated and not reporting it. That's not 
11 happening. 
12 So I think we need to work on the environment 
13 up there so that the employees, when something happens, 
14 are not afraid to report it, and if the immediate effect 
15 is that the number of incidents at Los Alamos goes up, so 
16 be it, but let's get some honest reporting up there, and 
17 let's empower those employees to report it without 
18 fearing for their jobs. 
19 And at that point, when we see that honest 
20 reporting and employees capable of bringing forth 
21 problems that are happening without fear of repercussion, 
22 I'll feel a lot easier about Los Alamos, and I suspect 
23 that a lot of people in this area will. 
24 So with that I'll -- that --
25 MR. SHAPOLIA: A half century of lies and 
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1 cover-ups is hard to change. After doing it for 50 
2 years, it's hard for them to be honest and do this. 
3 They've been doing this for a half century. How do you 
4 expect them to change overnight? 
5 MR. MECHELS: They've never produced pits up 
6 there before either. It's time they change. 
7 MR. SHAPOLIA: But you're requesting something 
8 that's been going on for a half century, and you're 
9 dreaming if you think it's going to change. 
10 MS. BERGMAN: Are there any other comments or 
11 questions? 
12 Any comments or questions? 
13 Are you ready, or else we'll take a break, and 
14 then if you'd rather not speak right away--
15 MS. SANCHEZ: Oh, take a break. 
16 MS. BERGMAN: You'd rather we take a break? 
17 MS. SANCHEZ: I'll catch my breath. 
18 MS. BERGMAN: All right. 
19 We'll take 10 minutes. 
20 (Proceedings in recess.) 
21 MS. BERGMAN: Okay. We're going to get started 
22 again. 
23 I just want to mention something about the 
24 process that we're going to --what's his name? Chris? 
25 I don't want to point out Chris, but I'm going to point 
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1 out Chris. 
2 MR. MECHELS: Oh. 
3 MS. BERGMAN: This is in answer to something 
4 that you had stated earlier. 
5 The process that we're going to go through here 
6 is that when the comment period is over we will be 
7 producing, as part of the final document, a comment 
8 response document. 
9 MR. MECHELS: Okay. 
10 MS. BERGMAN: And that happens with all the 
11 EISes. 
12 So your comments will be considered for the EIS 
13 to see which changes we need to make, but your comments 
14 will all be addressed within the comment response 
15 document, so you will be able to see how we've addressed 
16 them there. And it will say whether we addressed them in 
17 the EIS, or it will give you an answer as to why we did 
18 not. But it will say why. 
19 MR. MECHELS: Okay. 
20 MS. BERGMAN: Okay? 
21 So that everyone knows that that's how that's 
22 going to be handled. 
23 And we have a commenter. 
24 So if you could state your name and then give 
25 your comments. Thanks. 
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I MS. SANCHEZ: Okay. 
2 Hello. My name is Kathy Wan Povi Sanchez. 
3 And I am a Native American woman from San 
4 Ildefonso Pueblo, and the Los Alamos National Laboratory 
5 is located in our ancestral homeland. 
6 And I have been very active as a community 
7 person on Los Alamos -- LANL activities and issues and 
8 issues related to doing nuclear business, and I am very 
9 conscious and very concerned about the process, the time 
10 line and the gross neglect and the basic ignoring or 
II sidestepping of the applicable laws, regulations and 
12 other requirements that are listed in Chapter 7, 
13 especially the areas of7.2.5, 7.2.6, 7.2.7, 7.2.8 and 
14 7.2.11. 
15 In my earlier attempts to do cross-cultural 
16 communications with the laboratory and DOE people as a 
17 Native American woman about my cultural -- about my 
18 culture and my cultural and ethnographical input, I was 
19 given no credence and, I guess, basically been told that 
20 a lot of our input is invalid if the cultural infonnation 
21 is not written in books, and so ignoring the current 
22 cultural information. 
23 And I say this because looking over the 
24 volumes, I noted that all the cultural information was 
25 gotten from books. And even though we are alive and well 
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1 and there with all the infonnation, in doing an in-depth 
2 and thorough ethnographical research as being part of the 
3 study, I am -- my understanding is that it takes about 
4 three to five years to do a real thorough, active 
5 cultural dialoguing to get that type of input. 
6 And especially I think it's called for and 
7 mandated and can't be done in the seven-month period that 
8 this book was done in in order to complete that 
9 component, because a lot of the infonnation about the Los 
10 Alamos sites are not just sacred sites, they're also 
ll active shrines, they're also TPC areas, that in the books 
12 that there might be but can't be actually documented as 
13 being such. 
14 So I think a more thorough investigation needs 
15 to be done in that. 
16 And why I bring this up again is that basically 
17 when I bring up the issues or the points about -- and 
18 here I go, Tom, about the unseen presence-- I'm-- it's 
19 as if in a joking, nice way, but still it's a sense that 
20 something isn't getting through, and I'm made to feel 
21 sort of uncomfortable, that the perspective or 
22 understanding of the unseen dimensional world presence 
23 has no scientific validity in this DOE Site-Wide 
24 Environmental Impact Statement for Los Alamos National 
25 Laboratory, when, in fact, the very whole site of it sits 
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I on top of our most sacred area. 
2 And just because these things are not seen 
3 doesn't mean that they're not being impacted upon 
4 adversely. And I think that component needs to be 
5 addressed. 
6 And from what I hear now, an open 144-27-14 
7 acknowledgment has been made from the Euro-American cont. 
8 thinking and that they've acknowledged that there is the 
9 universe that has a multi-verse with 90 percent of the 
I 0 unseen matter as being acknowledged as being there. 
Il And they said that we, in our world view, only 
I2 deal with 1 0 percent of the seen matter in the universe. 
13 And so I think that gives us a whole bunch of credence in 
I4 telling you over and over again that our spiritual, our 
I 5 cultural and our beingness is still in that site area. 
I6 Whether you see us physically or whether you 
I7 see the spirits or whether you see the presence there, I 
I8 don't think we should not -- I think we should not be 
19 subject to the type of labeling, cataloging or 
20 downplaying by incompetent DOE, UC, LANL war mentality 
21 programs. 
22 And I have personally been taken through the 
23 Area G site on one of our tour things, and the manager, 144-28-14 
24 or whoever was heading the bus, was asked a question, 
25 what do they do when they come across what appears to be 
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1 a cultural site or they find artifacts, and all he said 
2 was they move it aside and bury it elsewhere. 
3 And so someone reminded him and told him, well, 
4 that's not supposed to be the process. But if he's the 
5 one in charge there and that's what he's doing, then 
6 rules and regulations are broken. And if that's an 
7 indication of what scientific techniques are -- ways of 
8 handling our culture is there, then something is 
9 definitely wrong and not being conveyed down to the lower 
1 0 levels of management. 
11 And I think that ignoring these rules, these 
12 processes, these guidelines and regulations is being seen 
13 as a process that can be done just because they're not 
14 called TPCs at this moment. But it doesn't-- to me, in 
1 5 my mind, that doesn't allow for desecration of the 
16 spiritual presence, and that's being shown to me that 
17 that's being done. 
18 The Site-Wide EIS, environmental statement, to 
19 me, is a scam. It's a rip-off of taxpayers' money and 
20 the continuing practice of a genocide of cultural 
21 traditional peoples. You might not think of it as 
22 killing us in the sense that you're not shooting at us in 
23 our body, I mean with guns, but you're still shooting the 
24 air, the land, the water, you're contaminating it, you're 
25 polluting it, and it's there. That contamination has 
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1 been documented, and it's increasing. 
2 And I don't see how you could talk about 
3 increasing the operations for Los Alamos if you're not 
4 dealing with the waste in an appropriate manner right 
5 now. And my gut reaction and my Euro-American 
6 understanding of power, authority, bureaucracy, the war 
7 mentality, tells me that this nuclear facility is not 
8 going to go away, it's not going to go out of business, 
9 no matter how many -- how much data, testimony or so is 
10 collected, and it will probably just be filed away. 
11 But another point that I wanted to make, 
12 especially since I witnessed this afternoon and most of 
13 tonight, I guess, is that just because the people --
14 their physical body of the community people is not here, 
15 that doesn't mean that they don't care, that doesn't mean 
16 that they also support the Site-Wide EIS LANL operations. 
17 I've been doing a lot of social issues, as 
18 well, not just nuclear issues, and a lot of the 
19 happenings of people, community, low-income people is the 
20 doings of our government and also of corporations and the 
21 economic system that's prevailing here, and that 
22low-income, minority, disadvantaged, disenfranchised 
23 people are tired, frustrated, stressed and full of a 
24 sense of hopelessness because you're damned if you do and 
25 you're damned if you don't. 
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1 We are considered disposable people, and just 
2 like nuclear waste can be put where people don't have the 
3 clout, the money or the time to voice their open 
4 situations, that doesn't mean that it should still 
5 happen. 
6 You can't just bury waste, you can't just flush 
7 it away, or it can't just be earned away to somebody 
8 else's backyard. I think those nuclear waste issues need 
9 to be dealt with, and they need to be dealt with before 
10 an expansion of any part of DOE LANL operations occur, 
11 and especially in the waste -- liquid waste storage, the 
12 nuclear waste storage and solid waste as the talk is in 
13 Area G. 
14 Our sacred ancestral home lands is still our 
15 home. We are still present. We are here in the present 
16 tense. Indigenous peoples are in the area. The areas 
17 might be fenced off, it might be that we need pennission 
18 to be in there and when, to let people know we're in 
19 there, but that doesn't mean that we haven't gone in, 
20 that we haven't been there and that we still are present 
21 in our ancestral conidor connections. Our presence is 
22 still there. Our life is still there. Our spirit is 
23 still there. 
24 If we're going to still do nuclear business, 
25 we're still making nuclear contamination, and the 
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1 genocide of 90 percent of unseen presence and the 
2 spiritual wellness of our areas is still happening. Our 
3 sacred ancestral home is still our home in the present 
4 tense -- I reiterate that -- to us indigenous peoples of 
5 the area. 
6 And I thank you for your time and patience in 
7 allowing me at least some time to get my thoughts 
8 together. I mean, I wanted to say what I wanted to say, 
9 but I wanted to say it with some kind of acknowledgment 
10 also to the people that aren't here. 
11 Thankyou. 
12 MR. SHAPOLIA: Would you like a response to 
13 that? 
14 MS. BERGMAN: Do you want a response to your 
1 5 earlier comments? 
16 MS. SANCHEZ: No. I think I won't have time. 
17 MS. BERGMAN: Do we have any comments or 
18 questions? 
19 MR. MECHELS: This is Chris Mechels again. 
20 Having earlier talked about the details and 
21 talked about my concerns about the employees at Los 
22 Alamos and whether they can speak up on behalf of their 
23 own working environment and the environment of the public 
24 around them, I'd like to, just for a second, speak to the 
25 overall issue here. 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

44-34-14 cont. 

44-35-27 

Comment 44-35-27 

Location of SWEIS Revision(s): None 

Response: 

See response to comment 44-19-27, above. 

g 
~ 
~ 
~ -~ 
~ 
~ 
~ 
!:;-

~ 
~ 
~ 

~ 
~ 
~ 



w 
I 
~ ESPANOLA PUBLIC HEARING 'IRANSCRIPT, JUNE 24, 1998 
N DocuMENT 44 

PAGE 580F63 
58 

1 The overall issue is whether -- whether we 
2 should even be considering the expanded option at Los 
3 Alamos. I mean, if it is the intent of the DOE and Los 
4 Alamos to make the world a safer place, it is certainly 
5 not clear to me as a member of the public. 
6 And most recently we've had a big fuss in the 
7 media because the Indians and the Pakistanis tested, and 
8 we are running around, and we're making statements to the 
9 Indians in the press by such people as Secretary of State 
10 Madeleine Albright-- she was saying, "Well, look at 
11 those poor devils. They have gone, and they have tested, 
12 they have now got nuclear weapons, and what they've 
13 really got is just more risk in their life, more 
14 threatened of media destruction from their neighbors, and 
15 what a sorry state they have gotten themselves into." 
16 That's what Madeleine Albright is telling the 
17 Indians and the Pakistanis. 
18 The Indians and the Pakistanis have been 
19 telling us that since 1945, roughly, "Look at those poor 
20 devils. All they're doing is building up bigger and 
21 bigger piles of nuclear weapons, and what a sorry state 
22 they're getting themselves into." 
23 I think the Indians have been right for about 
24 55 years. The question is why don't we listen to the 
25 rest of the world when they tell us that piling up 

KATHY TOWNSEND COURT REPORTERS (505) 243-5018 
1005 LUNA CIRCLE, NW, ALBUQUERQUE, NM 87102 

No comments identified. 

§ 
Cl) 

~ 
~ 



w 
~ 
\0 
w 

ESPANOLA PUBLIC HEARING TRANSCRIPT, JUNE 24, 1998 
DOCUMENT 44 
PAGE 590F63 

59 
I nuclear weapons of mass destruction is not the way to 
2 achieve security, it is not the way to sleep easy, it is 
3 not the way to address our social issues. 
4 The Indians recently, when debating the nuclear 
5 proliferation treaty and the CTB, which they, I think, to 
6 their credit, openly disagreed with, said that "The 
7 reason we are not going along with this is because the 
8 nuclear powers, in spite of their declarations, in spite 
9 of their signing the nonproliferation treaty, are simply 
I 0 trying to keep themselves as sole possessors of the 
11 nuclear weapons and keep the rest of the world from 
12 getting them." 
13 I think that they were saying very openly what 
14 most of the rest of the world believes. Unless we wish 
15 to be -- we claim we want to be safer by addressing 
16 issues of proliferation of nuclear weapons. I believe 
17 that that is the correct thing to do. 
I8 I think what the rest of the world is telling 
I9 us is you don't address the issues of proliferation by 
20 piling up nuclear weapons and then claiming that your 
21 national security depends upon it and then act surprised 
22 when other countries such as India and Pakistan recently 
23 decide to take up these wonderful tools of achieving 
24 national security. 
25 I think what we are doing at Los Alamos and 144-36-1 
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1 what DOE is doing is absurd, because what we're trying to 
2 do is to stop proliferation in the world. One of the 
3 things we must do is stop prizing the weapons that we 
4 don't want the rest of the world to have. 
5 Sitting here talking about -- with the recent 
6 stockpile stewardship, PElS and this current effort at 
7 locals, dealing with expanded options is not the way out 
8 of this problem. It's simply the way to continue the 
9 problem and to make it worse, because the rest of the 
10 world will get nuclear weapons just as long as we covet 
11 them ourselves. 
12 I think what we are on is a path offolly and 
13 foolishness, and I believe that we should tum from this. 
14 There is no sign that this SWEIS or the stockpile 
15 stewardship PElS is addressing the obvious problem. 
16 You're simply serving to create it and to elaborate on 
17 it, and as long as you're intent on designing nuclear 
18 weapons, you will get the problems that are attendant 
19 with that, and I think that those problems are ultimately 
20 disastrous for this country. 
21 And I think for myself-- and a lot of friends 
22 I've got in Santa Fe are of the same mind -- I would say 
23 turn from this course and do the obvious, de-emphasize 
24 nuclear weapons, reduce the numbers, go to minimum 
25 alternatives instead of building up the stockpile. I 
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1 believe that is the path to sanity, and that is the path 
2 that this country should be on. 
3 Thank you. 
4 MR. SHAPOLIA: I think it's a good idea. But 
5 they won't do it. Eisenhower warned us about the 
6 military industrial complex. Once they get his good 
7 business going, they don't want to ever stop. 
8 MR. MECHELS: Ike was right. 
9 MR. SHAPOLIA: Ike was right. 
10 MS. BERGMAN: Any other comments or questions? 
11 MR. SHAPOLIA: I like Ike. 
12 MS. BERGMAN: Anybody else? 
13 MR. SHAPOLIA: Come on, say something. Tell us 
14 about the flying saucers in China Lake. 
15 MS. BERGMAN: Okay. We're going to break until 
16 8:30, And then I'll see if there's any other comments, or 
17 if anyone else comes in. 
18 Thanks. 
19 (Proceedings in recess.) 
20 MS. BERGMAN: Last call, anyone who has any 
21 comments or questions. 
22 Okay. Well, thank you very much for coming. I 
23 appreciate you taking the time to provide us with 
24 comments tonight. 
25 And just a reminder, you have until July 15th 
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1 to submit comments to us, either in writing or by phone 
2 or by fax, and the information is inside the summary 
3 document on the cover sheet. 
4 Thanks a lot. 
5 (Proceedings adjourned at 8:27p.m.) 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
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ABOUT THE NATIONAL ENVIRONMENTAL POLICY ACT 

The National Environmental Policy Act (NEPA) (42 United States Code [U.S.C.] §4321 et seq.) was 
enacted to ensure that federal decision makers consider the effects of proposed actions on the human 
environment and to lay their decisionmaking process open for public scrutiny. NEPA also created the 
President's Council on Environmental Quality (CEQ). The U.S. Department of Energy's (DOE's) 
NEPA regulations (10 Code of Federal Regulations [CFR] 1021) augment the CEQ regulations (40 
CFR 1500 through 1508). 

UnderNEPA, an environmental impact statement (EIS) documents a federal agency's analysis ofthe 
environmental consequences that might be caused by major federal actions, defined as those proposed 
actions that may result in a significant impact to the environment. An EIS also: 

• Explains the purpose and need for the agency to take action. 
• Describes the proposed action and the reasonable alternative courses of action that the agency 

could take to meet the need. 
• Describes what would happen if the proposed action were not implemented-the "No Action" (or 

status quo) Alternative. 
• Describes what aspects of the human environment would be affected if the proposed action or any 

alternative were implemented. 
• Analyzes the changes, or impacts, to the environment that would be expected to take place if the 

proposed action or an alternative were implemented, compared to the expected condition of the 
environment if no action were taken. 

The DOE EIS process follows these steps: 

• 

• 

• 

• 

• 

The Notice of Intent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis. 
The public scoping period, with at least one public meeting, during which public comments on the 
scope of the document are collected and considered. 
The issuance of a draft EIS for public review and comment (for a minimum of 45 days), with at 
least one public hearing. 
The preparation and issuance of the final EIS, which incorporates the results of the public 
comment period on the draft EIS. 
Preparation and issuance of a Record of Decision, which states: 
- The decision. 
- The alternatives that were considered in the EIS and the environmentally preferable 

alternative. 
- All decision factors, such as cost and technical considerations, that were considered by the 

agency along with environmental consequences. 
- Mitigation measures designed to reduce adverse environmental impacts. 
Preparation of a Mitigation Action Plan, as appropriate, which explains how the mitigation 
measures will be implemented and monitored. 
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THE LOS ALAMOS NATIONAL LABORATORY SITE-\VIDE 

ENVIRONMENTAL IMPACT STATEMENT PROCESS 

The United States Department ofEnergy (DOE) has a policy (10 Code ofFederal Regulations [CPR] 
1021.330) of preparing a Site-Wide Environmental Impact Statement (SWEIS) for certain large, 
multiple-facility sites, such as the Los Alamos National Laboratory (LANL). The purpose of a SWEIS 
is to provide DOE and its stakeholders with an analysis of the environmental impacts resulting from 
ongoing and reasonably foreseeable new operations and facilities and reasonable alternatives at the 
DOE site. The SWEIS analyzes four alternatives for the continued operation ofLANL to identify the 
potential effects that each alternative could have on the human environment. 

The SWEIS Advance Notice oflntent, published in the Federal Register (FR) on August 10, 1994 (59 
FR 40889), identified possible issues and alternatives to be analyzed. Based on public input received 
during prescoping, DOE published the Notice oflntent to prepare the SWEIS in the Federal Register 
on May 12, 1995 ( 60 FR 25697). DOE held a series of public meetings during prescoping and scoping 
to provide opportunities for stakeholders to identify the issues, environmental concerns, and 
alternatives that should be analyzed in the SWEIS. An Implementation Plan1 was published in 
November 1995 to summarize the results of scoping, describe the scope of the SWEIS based on the 
scoping process, and present an outline for the draft SWEIS. The Implementation Plan also included 
a discussion of the issues reflected in public comments during scoping. 

In addition to the required meetings and documents described above, the SWEIS process has included 
a number of other activities intended to enhance public participation in this effort. These activities 
have included: 

• Workshops to develop the Greener Alternative described and analyzed in the SWEIS. 
• Meetings with and briefings to representatives of federal, state, tribal, and local governments 

during prescoping, scoping, and preparation of the draft SWEIS. 
• Preparation and submission to the Los Alamos Community Outreach Center of information 

requested by members of the public related to LANL operations and proposed projects. 
• Numerous Open Forum public meetings in the communities around LANL to discuss LANL 

activities, the status of the SWEIS, and other issues raised by the public. 

The draft SWEIS was distributed to interested stakeholders for comment. The comment period 
extended from May 15, 1998, to July 15, 1998. Public hearings on the draft SWEIS were announced 
in the Federal Register, as well as community newspapers and radio broadcasts. Public hearings were 
held in Los Alamos, Santa Fe, and Espanola, New Mexico, on June 9, 1998, June 10, 1998, and June 
24, 1998, respectively. 

Oral and written comments were accepted during the 60-day comment period for the draft SWEIS. All 
comments received, whether orally or in writing, were considered in preparation of the final SWEIS. 
The final SWEIS includes a new volume IV with responses to individual comments and a discussion 
of general major issues. DOE will prepare a Record of Decision no sooner than 30 days after the final 
SWEIS Notice of Availability is published in the Federal Register. The Record of Decision will 
describe the rationale used for DOE's selection of an alternative or portions of the alternatives. 
Following the issuance of the Record of Decision, a Mitigation Action Plan may also be issued to 
describe any mitigation measures that DOE commits to in concert with its decision. 

I. DOE National Environmental Policy Act regulations (10 CFR 1021) previously required that an implementation 
plan be prepared; a regulation change ( 61 FR 64604) deleted this requirement. An implementation plan was prepared for 
this SWEIS. 



COVER SHEET 

Responsible Agency: U.S. Department of Energy (DOE) 

Cooperating Agency: Incorporated County of Los Alamos 

Title: Site-Wide Environmental Impact Statement for the Continued Operation of the 
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EIS-0238) 

Contact: For further information concerning this Site-Wide Environmental Impact Statement 
(SWEIS), contact: 

Corey Cruz, Project Manager 
U.S. DOE, Albuquerque Operations Office 
P.O. Box 5400, Albuquerque, NM 87185 

Telephone: 505-845-4282 Fax: 505-845-6392 

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

Carol Borgstrom, Director 
Office ofNEPA Policy and Assistance (EH-42) 

U.S. DOE, 1000 Independence Avenue, SW, Washington, DC 20585 
Telephone: 202-586-4600 or leave a message at 1-800-472-2756 

Abstract: DOE proposes to continue operating the Los Alamos National Laboratory (LANL) located in 
Los Alamos County, in north-central New Mexico. DOE has identified and assessed four alternatives for 
the operation of LANL: (I) No Action, (2) Expanded Operations, (3) Reduced Operations, and (4) 
Greener. Expanded Operations is DOE's Preferred Alternative, with the exception that DOE would only 
implement pit manufacturing at a level of 20 pits per year. In the No Action Alternative, DOE would 
continue the historical mission support activities LANL has conducted at planned operational levels. In the 
Expanded Operations Alternative, DOE would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of the mission assignments from recent programmatic 
documents. Under the Reduced Operations Alternative, DOE would operate LANL at the minimum levels 
of activity necessary to maintain the capabilities to support the DOE mission in the near term. Under the 
Greener Alternative, DOE would operate LANL to maximize operations in support of nonproliferation, 
basic science, materials science, and other non weapons areas, while minimizing weapons activities. Under 
all of the alternatives, the affected environment is primarily within 50 miles (80 kilometers) of LANL. 
Analyses indicate little difference in the environmental impacts among alternatives. The primary 
discriminators are: collective worker risk due to radiation exposure, socioeconomic effects due to LANL 
employment changes, and electrical power demand. 

Public Comment and DOE Decision: The draft SWEIS was released to the public for review and comment 
on May 15, 1998. The comment period extended until July 15, 1998, although late comments were 
accepted to the extent practicable. All comments received were considered in preparation of the final 
SWEIS 1. DOE will utilize the analysis in this final SWEIS and prepare a Record of Decision on the level 
of continued operation of LANL. This decision will be no sooner than 30 days after the Notice of 
Availability of the final SWEIS is published in the Federal Register. 

l. Changes made to this SWEIS since publication of the draft SWEIS are marked with a vertical bar to the right or 
left of the text. 
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Measurements and Conversions 

SUMMARY 
MEASUREMENTS AND CONVERSIONS 

The following information is provided to assist the reader in understanding certain concepts in this 
SWEIS. Definitions of technical terms can be found in volume I, chapter 10, Glossary. 

SCIENTIFIC NOTATION 

Scientific notation is used in this report to express very large or very small numbers. For example, the 
number 1 billion could be written as 1,000,000,000 or, using scientific notation, as 1 x 109. Translating 
from scientific notation to a more traditional number requires moving the decimal point either right 
(for a positive power of 10) or left (for a negative power of 10). If the value given is 2.0 x 103, move 
the decimal point three places (insert zeros if no numbers are given) to the right of its current location. 
The result would be 2,000. If the value given is 2.0 x 10-5, move the decimal point five places to the 
left of its present location. The result would be 0.00002. An alternative way of expressing numbers, 
used primarily in the appendixes of this SWEIS, is exponential notation, which is very similar in use 
to scientific notation. For example, using the scientific notation for 1 x 109, in exponential notation 
the 109 (10 to the power of9) would be replaced by E+09. (For positive powers, sometimes the"+" 
sign is omitted, and so the example here could be expressed as E09.) If the value is given as 2.0 x 10-5 

in scientific notation, then the equivalent exponential notation is 2.0E-05. 

UNITS OF MEASUREMENT 

The primary units of measurement used in this report are English units with metric equivalents 
enclosed in parentheses. 

Many metric measurements presented include prefixes that denote a multiplication factor that is 
applied to the base standard (e.g., 1 kilometer= 1,000 meters). The following list presents these metric 
prefixes: 

gtga 1,000,000,000 (109; E+09; one billion) 

mega 1,000,000 (106; E+06; one million) 

kilo 1,000 (103
; E+03; one thousand) 

hecto 100 (102
; E+02; one hundred) 

deka 10 (101
; E+01; ten) 

unit 1 (10°; E+OO; one) 

deci 0.1 (10-1; E-01; one tenth) 

centi 0.01 (10-2
; E-02; one hundredth) 

milli 0.001 (lo-3
; E-03; one thousandth) 
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micro 

nano 

pi co 

0.000001 (10-6~ E-06; one millionth) 

0.000000001 (lo-9; E-09; one billionth) 

0.000000000001 (lo- 12 ~ E-12; one trillionth) 

DOE Order 5900.2A, Use ofthe Metric System ofMeasurement, prescribes the use of this system in 
DOE documents. Table MC-1 lists the mathematical values or formulas needed for conversion 
between English and metric units. Table MC-2 summarizes and defines the terms for units of measure 
and corresponding symbols found throughout this report. 

RADIOACTIVITY UNIT 

Part of this report deals with levels of radioactivity that might be found in various environmental 
media. Radioactivity is a property; the amount of a radioactive material is usually expressed as 
"activity" in curies (Ci) (Table MC-3). The curie is the basic unit used to describe the amount of 
substance present, and concentrations are generally expressed in terms of curies per unit of mass or 
volume. One curie is equivalent to 37 billion disintegrations per second or is a quantity of any 
radionuclide that decays at the rate of37 billion disintegrations per second. Disintegrations generally 
include emissions of alpha or beta particles, gamma radiation, or combinations of these. 

RADIATION DOSE UNITS 

The amount of ionizing radiation energy received by a living organism is expressed in terms of 
radiation dose. Radiation dose in this report is usually expressed in terms of effective dose equivalent 
and reported numerically in units of rem (Table MC-4). Rem is a term that relates ionizing radiation 
and biological effect or risk. A dose of I millirem (0.001 rem) has a biological effect similar to the 
dose received from about a 1-day exposure to natural background radiation. A list of the radionuclides 
discussed in this document and their half-lives is included in Table MC-5. 

CHEMICAL ELEMENTS 

A list of selected chemical elements, chemical constituents, and their nomenclature is presented in 
TableMC-6. 
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Measurements and Conversions 

TABLE MC-1.-Conversion Table 

MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN 

ae 0.405 ha ha 2.47 ae 
- ·-.-

op (°F -32) X 5/9 oc oc (°C X 9/5) + 32 op 

ft 0.305 m m 3.28 ft 

ft2 0.0929 m2 m2 10.76 ft2 

ft3 0.0283 m3 m3 35.3 ft3 

gal. 3.785 l l 0.264 gal. 

m. 2.54 em em 0.394 in. 

lb 0.454 kg kg 2.205 lb 

mCi!km2 1.0 nCi/m2 nCilm2 1.0 mCi!km2 

ml 1.61 km km 0.621 mi 

mi2 2.59 km2 km2 0.386 mi2 

milh 0.447 mls mls 2.237 milh 

nCi 0.001 pCi pCi 1,000 nCi 

oz 28.35 g g 0.0353 oz 

pCill 10-9 J.1Cilml J.1Cilml 109 pCill 

pCi!m3 10-12 Ci!m3 Ci!m3 1012 pCi!m3 

pCi!m3 10-15 mCi!em3 mCi/cm3 1015 pCi!m3 

ppb 0.001 ppm ppm 1,000 ppb 

ton 0.907 metric ton metric ton 1.102 ton 
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TABLE MC-2.-Names and Symbols for Units 
of Measure 

LENGTH 

SYMBOL NAME 

em centimeter (I x 10-2 m) 

ft foot 

m. inch 

km kilometer (I x 103 m) 

m meter 

mt mile 

mm millimeter (I X 10-3 m) 

f.1IIl micrometer (1 x 10-6m) 

VOLUME 

SYMBOL NAME 

cm3 cubic centimeter 

ft3 cubic foot 

gal. gallon 
. 3 m. cubic inch 

1 liter 

m3 cubic meter 

ml milliliter (1 x 1 o-3 l) 

ppb parts per billion 

ppm parts per million 

yd3 cubic yard 

RATE 

SYMBOL NAME 

Cilyr curies per year 

cm3/s cubic meters per second 

f~/s cubic feet per second 

f~/min cubic feet per minute 

gpm gallons per minute 

kglyr kilograms per year 

kmlh kilometers per hour 

mg/l milligrams per liter 

MGY million gallons per year 

MLY million liters per year 

m3/yr cubic meters per year 

milhormph miles per hour 

fJ.Cill microcuries per liter 

pCill picocuries per liter 
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TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

NUMERICAL RELATIONSHIPS 

SYMBOL MEANING 

< less than 

:::;: less than or equal to 

> greater than 

;;:: greater than or equal to 

2cr two standard deviations 

TIME 

SYMBOL NAME 

d day 

h hour 

mm minute 

nsec nanosecond 

s second 

yr year 

AREA 

SYMBOL NAME 

ac acre (640 permi2) 

cm2 square centimeter 

ft2 square foot 

ha hectare (1 x 104 m2) 

. 2 m. square inch 

km2 square kilometer 

mi2 square mile 

MASS 

SYMBOL NAME 

g gram 

kg kilogram (1 X } 03 g) 

mg milligram (1 X IQ-3 g) 

flg microgram ( 1 x 10-6 g) 

ng nanogram (1 X 10-9 g) 

lb pound 

ton metric ton (1 x 1 06 g) 

oz ounce 



TABLE MC-2.-Names and Symbols for Units 
of Measure-Continued 

TEMPERATURE 

SYMBOL NAME 

oc degrees Celsius 

OF degrees Fahrenheit 

OK degrees Kelvin 

SOUND/NOISE 

SYMBOL NAME 

dB decibel 

dB A A-weighted decibel 

TABLE MC-3.-Names and Symbols for Units 
of Radioactivity 

RADIOACTIVITY 

SYMBOL NAME 

Ci curie 

cpm counts per minute 

mCi millicurie (l X 10"3 Ci) 

J.1Ci microcurie (1 x 10·6 Ci) 

nCi nanocurie (I X 10"9 Ci) 

pCi picocurie (1 x 10·12 Ci) 

Measurements and Conversions 

TABLE MC-4.-Names and Symbols for Units 
of Radiation Dose 

RADIATION DOSE 

SYMBOL . NAME 

mrad millirad (1 X 1 o-j rad) 

mrem millirem (I x 10"3 rem) 

R roentgen 

mR milliroentgen (1 X 10"3 R) 

!JR. microroentgen (1 X 10"6 R) 
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TABLE MC-5.-Radionuclide Nomenclature 

SYMBOL RADIONUCLIDE HALF-LIFE SYMBOL RADIONUCLIDE HALF-LIFE 

Am-241 americium-241 432yr Pu-241 plutonium-241 14.4 yr 

H-3 tritium 12.26 yr Pu-242 plutonium-242 3.8x 105 yr 

Mo-99 molybdenum-99 66hr Pu-244 plutonium-244 8.2 x 107 yr 

Pa-234 protactinium-234 6.7hr Th-231 thorium-231 25.5 hr 

Pa-234m protactinium-234m 1.17 min Th-234 thorium-234 24.1 d 

Pu-236 plutonium-236 2.9yr U-234 uranium-234 2.4x I05 yr 

Pu-238 plutonium-238 87.7 yr U-235 uranium-234 7 x 108 yr 

Pu-239 plutonium-239 2.4x 104 yr U-238 uranium-238 4.5 x 109 yr 

Pu-240 plutonium-240 6.5 x 103 yr 

TABLE MC-6.-Elemental and Chemical Constituent Nomenclature 

SYMBOL CONSTITUENT SYMBOL CONSTITUENT 

Ag silver Pa protactinium 

Al aluminum Pb lead 

Ar argon Pu plutonium 

B boron SF6 sulfur hexafluoride 

Be beryllium Si silicon 

co carbon monoxide so2 sulfur dioxide 

C02 carbon dioxide Ta tantalum 

Cu copper Th thorium 

F fluorine Ti titanium 

Fe rron u uranium 

Kr krypton v vanadium 

N nitrogen w tungsten 

Ni nickel Xe xenon 

NO£ nitrite ion Zn zinc 

No3• nitrate ion 
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SUMMARY 

S.l INTRODUCTION 

S.l.l Background Information 

In accordance with the Atomic Energy Act of 
1954 (42 United States Code [U.S.C.] §2011), 
as amended, and the Energy Reorganization Act 
of 1974 (42 U.S.C. §5801), the U.S. Department 
of Energy (DOE) has responsibilities that have 
been grouped into four principal missions: 
national security, energy resources, 
environmental quality, and science. DOE's 
responsibilities under these missions are 
fulfilled through program offices established to 
manage related aspects of DOE missions. 
Specific elements of these DOE missions are 
assigned to DOE sites across the country, 
including DOE's system of national 
laboratories. Each of these sites houses 
facilities established and maintained to support 
DOE responsibilities. The capabilities 
established at these facilities also may be used to 
support other federal agencies, government 
groups, utilities, universities, and private 
industry. 

The Los Alamos National Laboratory (LANL) 
is one of DOE's national laboratories. LANL is 
a multidisciplinary, multipurpose institution 
engaged in theoretical and experimental 
research and development. DOE has assigned 
elements of each of its four principal missions to 
LANL and has established and maintains 

' 
several capabilities in support of these mission 
elements; these capabilities also support other 
federal agencies and other organizations in 
accordance with national priorities and policies. 
Because the mission elements assigned to 
LANL are managed by multiple DOE program 
offices, LANL is referred to as a "multi
program site." 

LANL is located in north-central New Mexico, 
60 miles (97 kilometers) north-northeast of 

Albuquerque, 25 miles (40 kilometers) 
northwest of Santa Fe, and 20 miles (32 
kilometers) southwest of Espanola in Los 
Alamos and Santa Fe Counties (Figure S.l.1-1). 
LANL and the surrounding region are 
characterized by forested areas with mountains, 
canyons, and valleys, as well as diverse cultures 
and ecosystems. 

The area is dominated by the Jemez Mountains 
to the west and the Sangre de Cristo Mountains 
to the east. These two mountain ranges and the 
State ofNew Mexico are divided north to south 
by the Rio Grande. LANL is located on the 
Pajarito Plateau, a volcanic shelf on the eastern 
slope of the Jemez Mountains at an approximate 
elevation of 7,000 feet (2,135 meters). The 
Pajarito Plateau is cut by 13 steeply sloped and 
deeply eroded canyons that have formed 
isolated finger-like mesas running west to east. 
The Santa Fe National Forest, which includes 
the Dome Wilderness Area, lies to the north, 
west, and south ofLANL. The American Indian 
Pueblo of San Ildefonso and the Rio Grande 
border the site on the east, and the Bandelier 
National Monument (BNM) and Wilderness 
Area lie directly south. 

A large variety of natural and cultural resources 
lie within the LANL region. The Pajarito 
Plateau is one of the longest continually 
occupied areas in the U.S. The archaeological 
and historical resources of the LANL site reflect 
the length of temporal occupation as well as the 
diversity in the cultures of its occupants. 
American Indian and Hispanic communities and 
the ruins of prehistoric cultures surround 
LANL. 

The ecosystems in the region are diverse due to 
the 5,000-foot (1,525-meter) gradient that 
extends between the Rio Grande Valley on the 
eastern edge of LANL and the top of Pajarito 
Mountain on its western border. Variations in 
precipitation and temperature and differences in 
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the amount of sunlight that reach the 
north-facing and south-facing canyon slopes 
have resulted in a diversity of plant life, wildlife, 
and soils. 

LANL occupies an area of approximately 
27,832 acres (11,272 hectares), or 
approximately 43 square miles (111 square 
kilometers), of which 86 percent lies within Los 
Alamos County and 14 percent within Santa Fe 
County. The Fenton Hill site (Technical Area 
[TA ]-57), a remote site 20 miles (32 kilometers) 
west ofLANL, occupies 15 acres (6 hectares) in 
Sandoval County on land leased from the U.S. 
Forest Service. 

DOE performs much of its work through its 
contractors. The contractor for the operation of 
LANL is the University of California (UC). The 
LANL-affiliated workforce includes employees 
ofUC and its subcontractors, of which the major 
employers are Johnson Controls World 
Services, Inc., and Protection Technology of 
Los Alamos. LANL employs both technical 
and nontechnical subcontractors, as well as 
consultants on a temporary basis. At the end of 
March 1996, the LANL-affiliated workforce 
totaled 12,837. 

LANL is divided into 49 separate TAs. These 
TAs (which are not numbered sequentially) 
compose the basic geographic configuration of 
LANL (Figure S.1.1-2 and Table S.1.1-1). 
LANL has 2,043 structures containing 7.9 
million square feet (734,700 square meters), of 
which 1,835 are buildings, totaling 7.3 million 
square feet (678,900 square meters). The other 
structures consist of such items as 
meteorological towers, pumphouses, water 
towers, manhole covers, and small storage 
sheds. 

S.1.2 Public Involvement 

Under DOE's compliance strategy for the 
National Environmental Policy Act of 1969 
(NEPA) (42 U.S.C. §4321), a site-wide 
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environmental impact statement (SWEIS) is 
prepared to examine the environmental impacts 
of operations at a multi-program site (10 Code 
of Federal Regulations [CFR] 1021.330). A 
SWEIS was prepared for the operation ofLANL 
in 1979. That document and subsequent NEP A 
reviews for specific project or program 
activities have served as the NEPA basis for 
operations at LANL since 1979. Changes in the 
world political situation have the potential to 
alter the role of and the operations at LANL, as 
well as change reasonably foreseeable actions 
that may be taken during the next 10 years (e.g., 
the assignment of new mission elements to 
LANL as a result of other programmatic NEP A 
reviews). Thus, DOE is preparing this SWEIS 
to replace the 1979 SWEIS, and future NEP A 
documents at LANL will be tiered from or 
reference this SWEIS. This SWEIS addresses 
operation of LANL (from 1997 through 2006) 
across the approximately 43 square miles 
(111 square kilometers) of government land 
under the administrative control of DOE. DOE 
is the lead agency and Los Alamos County is a 
cooperating agency (due to the interdependence 
of county and DOE planning) in the preparation 
ofthis SWEIS. 

The process for the preparation of this SWEIS 
was designed to enhance the participation of 
members of the public. The SWEIS Advance 
Notice of Intent, published in the Federal 
Register (FR) on August 10, 1994 
(59 FR 40889), identified possible issues and 
alternatives to be analyzed. It was followed by 
a series of public meetings intended to both 
provide information on LANL and the plans for 
the SWEIS and to obtain public input regarding 
the scope of the SWEIS. Based on the input 
received during this "prescoping" period, DOE 
prepared and published the Notice of Intent to 
prepare the SWEIS on May 12, 1995 
( 60 FR 25697). This publication was also 
followed by a series of public meetings to 
provide opportunities for stakeholders to 
identify the issues, environmental concerns, and 
alternatives that should be analyzed in the 
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Summary 

TABLE S.l.l-1.-0verview of Technical Areas and Their Associated Activities 

TECHNICAL AREA a ACTIVITIES 

TA-O LANL has about 180,000 square feet (16,722 square meters) of! eased space for training, support, 
architectural engineering design, and unclassified research and development in the Los Alamos 
townsite and White Rock. The Community Reading Room and the Bradbury Science Museum are 
also located in the Los Alamos townsite. 

TA-2 (Omega Site) Omega West Reactor, an 8-MW nuclear research reactor, is located here. It was placed in a safe 
shutdown condition in 1993. It is currently being removed from the nuclear facilities list and will be 
transferred into the decontamination and decommissioning (D&D) program possibly during 1998. 
All fuel has been removed from this reactor. 

TA-3 (Core Area) The Administration Complex contains the Director's office, administrative offices, and support 
facilities. Laboratories for several divisions are in the main TA. TA-3 contains major facilities such 
as the Chemistry and Metallurgy Research (CMR) Building, the Sigma Complex, the Main Shops, 
and the Materials Science Laboratory (MSL). Other buildings house central computing facilities, 
chemistry and materials science laboratories, earth and space science laboratories, physics 
laboratories, technical shops, cryogenics laboratories, the main cafeteria, and the Study Center. 
TA-3 contains about 50 percent ofLANL's employees and floor space. 

TA-5 (Beta Site) This site contains some physical support facilities such as an electrical substation, test wells, and 
environmental monitoring and buffer areas. 

TA--{1 (Two-Mile Mesa Site) This site is mostly undeveloped and contains gas cylinder staging and vacant buildings pending 
decommissioning. 

TA-8 (GT-Site [or Anchor This is a dynamic testing site operated as a service facility for LANL. It maintains capability in all 
Site West]) modem nondestructive testing techniques for ensuring quality of material, ranging from test 

weapons components to high-pressure dies and molds. Principal tools include radiographic 
techniques (x-ray machines with potentials up to 1 MeV and a 24-MeV betatron), radioisotope 
techniques, ultrasonic and penetrant testing, and electromagnetic test methods. 

TA-9 (Anchor Site East) At this site, fabrication feasibility and physical properties of explosives are explored. New organic 
compounds are investigated for possible use as explosives. Storage and stability problems are also 
studied. 

TA-ll (K-Site) These facilities are used for testing explosives components and systems, including vibration testing 
and drop testing, under a variety of extreme physical environments. The facilities are arranged so 
that testing may be controlled and observed remotely and so that devices containing explosives or 
radioactive materials, as well as those containing nonhazardous materials, may be tested. 

TA-14 (Q-Site) This dynamic testing site is used for running various tests on relatively small explosive charges for 
fragment impact tests, explosives sensitivities, and thermal responses. 

TA-15 (R-Site) This site houses the Pulsed High-Energy Radiation Machine Emitting X-Rays (PHERMEX) 
Facility, a multiple-cavity electron accelerator capable of producing a very large flux ofx-rays for 
dynamic experiments and hydrodynamic testing. TA-15 also is the site for the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility (now under construction), whose major 
feature will be its intense high-resolution, dual-machine radiographic capability. This site is also 
used for the investigation of weapons functioning and systems behavior in nonnuclear tests, 
principally through electronic recordings. 

TA-16 (S-Site) Investigations at this site include development, engineering design, prototype manufacture, and 
environmental testing of nuclear weapons components and subsystems. It is the site of the Weapons 
Engineering Tritium Facility (WETF) that focuses on research and applications using tritium. 
Development and testing of high explosives, plastics, and adhesives, and research on process 
development for manufacture of items using these and other materials are accomplished in 
extensive facilities. 
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TABLE S.l.l-1.--0verview of Technical Areas and Their Associated Activities-Continued 

TECHNICAL AREA 8 ACTIVITIES 

TA-18 (Pajarito Laboratory This is a nuclear facility that studies both static and dynamic behavior of multiplying assemblies of 
Site) special nuclear materials (SNMs). SNMs are used to support a wide variety of activities for 

stockpile management, stockpile stewardship, emergency response, nonproliferation, safeguards, 
etc. In addition, this facility provides the capability to perform hands-on training and experiments 
with SNM in various configurations below critical. 

TA-21 (DP-Site) This site has two primary research areas: DP West and DP East. DP West has been in the D&D 
Program since 1992, and about half of the facility has been demolished. DP West continues to 
provide office space for ongoing functions. Some activities conducted at DP West, primarily in 
inorganic and biochemistry, are being relocated during 1997 and 1998, and the remainder of the site 
scheduled for D&D in future years. DP East is a tritium research site and includes the Tritium 
Science and Fabrication Facility (TSFF) and Tritium Systems Test Assembly (TSTA). 

TA-22 (TD-Site) This site is used in the development of special detonators to initiate high-explosives systems. 
Fundamental and applied research in support of this activity includes investigating phenomena 
associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-28 (Magazine Area A) This is an explosives storage area. 

TA-33 (liP-Site) The old, High-Pressure Triti urn Laboratory Facility is being decommissioned. Tritium operations at 
this site were suspended in 1990, and the tritium inventory and operations were moved to WETF at 
11\-16. The National Radio Astronomy Observatory's Very Large Baseline Array Telescope is also 
located atthis site. 

TA-35 (Ten Site) Activities include nuclear safeguards research and development that are concerned with techniques 
for nondestructive detection, and identification and analysis of fissionable isotopes. Research is 
also done on reactor safety, laser fusion, optical sciences, pulsed-power systems, high-energy 
density physics, metallurgy, ceramic technology, and chemical plating. 

TA-36 (Kappa-Site) This 1J\ has four active firing sites that support explosives testing. Nonnuclear ordnance tests are 
conducted here, including tests of armor and armor-defeating mechanisms, as well as tests of 
shockwave effects on explosives and propellants. Phenomena of explosives, such as detonation 
velocity, are investigated at this dynamic testing site. 

TA-37 (Magazine Area C) This is an explosives storage area. 

TA-39 (Ancho Canyon Site) The behavior of nonnuclear weapons is studied here, primarily by photographic techniques. 
Investigations are also made into various phenomenological aspects of explosives, interactions of 
explosives, explosions involving other materials, shock wave physics, equation-of-state 
measurements, and pulsed-power systems design. 

TA-40 (DF-Site) This site is used in the development of special detonators to initiate high-explosives systems. 
Fundamental and applied research in support of this activity includes investigating phenomena 
associated with the physics of explosives. 

TA-41 (W-Site) Personnel at this site engage primarily in engineering design and development of nuclear 
components, including fabrication and evaluation of test materials for weapons. 

TA-43 (Health Research This site is adjacent to the Los Alamos Medical Center. Research performed at this site includes 
Laboratory) structural, molecular, and cellular radiobiology; biophysics; mammalian radiobiology; mammalian 

metabolism; biochemistry; and genetics. The DOE Los Alamos Area Office is also located within 
11\-43. 

TA-46 (WA-Site) Activities include applied photochemistry research such as the development of technology for laser 
isotope separation and laser enhancement of chemical processes. A new facility completed during 
1996 houses research in inorganic and materials chemistry. The Sanitary Wastewater System 
Consolidation Plant is located at the east end ofthis site. 

TA-48 (Radiochemistry Site) Research and development activities at this site include a wide range of chemical processes such as 
nuclear and radiochemistry, geochemistry, biochemistry, actinide chemistry, and separations 
chemistry. Hot cells are used to produce medical radioisotopes. 
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Summary 

TABLE S.l.l-1.-0verview of Technical Areas and Their Associated Activities-Continued 

TECHNICAL AREA8 ACTIVITIES 

TA--49 (Frijoles Mesa Site) This site is currently restricted to carefully selected functions because of its location near BNM and 
past use in high-explosives and radioactive materials experiments. The Hazardous Devices Team 
Training Facility and the Antenna Test Range are located here. A helicopter pad used for wildfire 
response and storage for interagency wildfire response supplies are also located here. 

TA-50 (Waste Management Activities include management of the industrial liquid and radioactive liquid waste received from 
Site) various TAs. Activities also include development of improved methods for solid waste treatment 

and containment of radionuclides removed by treatment. 

TA-51 (Environmental Research and experimental studies on the long-term impact of radioactive waste on the environment 
Research Site) and types of waste storage and coverings are studied at this site. 

TA-52 (Reactor A wide variety of theoretical and computational activities related to nuclear reactor performance 
Development Site) and safety are done at this site. 

TA-53 (Los Alamos Neutron This site includes the Los Alamos Neutron Science Center (LANSCE), the LANSCE linear proton 
Science Center) accelerator, the Manuel Lujan Jr. Neutron Scattering Center, and a medical isotope production 

facility. Also located at TA-53 are the Accelerator Production of Tritium Project Office, including 
the Low-Energy Demonstration Accelerator (LEDA), and research and development activities in 
accelerator technology and high-power microwaves. 

TA-54 (Waste Disposal Site) Activities consist of radioactive and hazardous solid waste management, including storage, 
treatment, and disposal operations. 

TA-55 (Plutonium Facility This facility provides research and applications in chemical and metallurgical processes for 
Site) recovering, purifying, and converting plutonium and other actinides into many compounds and 

forms, as well as research into material properties and fabrication of parts for research and stockpile 
applications. Additional activities include the means to safely and securely ship, receive, handle, 
and store nuclear materials, as well as manage the wastes and residues produced by TA-55 
operations. The Nuclear Materials Storage Facility (NMSF) is located at this TA. 

TA-57 (Fenton Hill Site) This site is located about 20 miles (32 kilometers) west ofLos Alamos on the southern edge of the 
Valles Caldera in the Jemez Mountains, and was the location ofLANL's now decommissioned Hot 
Dry Rock geothermal project. The site is used for the testing and development of downhole well-
logging instruments and other technologies of interest to the energy industry. Because of the high 
elevation and remoteness ofF en ton Hill, a gamma ray observatory is located at the site, and other 
astrophysics experiments are planned. 

TA-58 (Two-Mile North This site is reserved for multi-use experimental sciences requiring close functional ties to activities 
Site) currently located at TA-3. 

TA-59 (Occupational Health Occupational health and safety and environmental activities are conducted at this site. 
Site) Environmental, safety and health offices, and emergency management facilities are also located 

here. 

TA-60 (Sigma Mesa) This area contains physical support and infrastructure facilities, including the Test Fabrication 
Facility and Rack Assembly and the Alignment Complex. 

TA-Q1 (East Jemez Road) This site is used for physical support and infrastructure facilities, including the Los Alamos County 
sanitary landfill. 

TA-62 (Northwest Site) This site is reserved for multi-use experimental science, public and corporate interface, and 
environmental research and buffer zones. 

TA-63 (Pajarito Service This site is a major growth area with environmental and waste management functions and facilities. 
Area) This area contains physical support facilities operated by Johnson Controls, Inc. 

TA-Q4 (Central Guard Site) This is the site ofthe Central Guard Facility and headquarters for the Hazardous Materials Response 
Team. 

TA-Q6 (Central Technical This site is used for industrial partnership activities. 
Support Site) 

TA-Q7 (Pajarito Mesa Site) This area is a buffer zone, designated as a TA in 1989. No operations or facilities are currently 
located here. 

S-7 



LANLSWEJS 

TABLE S.l.l-1.-0verview of Technical Areas and Their Associated Activities-Continued 

TECHNICAL AREA a ACTIVITIES 

TA-68 (Water Canyon Site) This is a dynamic testing area. 

TA-69 (Anchor North Site) This undeveloped TA serves as an environmental buffer for the dynamic testing area. 

TA-70 (Rio Grande Site) This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-71 (Southeast Site) This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-72 (East Entry Site) This is the site of the Protective Forces Training Facility (Live Firing Range). 

TA-73 (Airport Site) This area is the Los Alamos Airport. DOE owns the airport, and the County of Los Alamos 
manages, operates, and maintains it under a leasing arrangement with DOE. Use of the airport by 
private individuals is permitted with special restrictions. 

TA-74 (Otowi Tract) This large area, bordering the Pueblo of San Ildefonso on the east, is isolated from most ofLANL. 
This site contains LANL water wells and future well fields. 

a The concept of technical areas (TAs) was implemented during the frrst 5 years of LANL's existence; however, the early TA designations did not 
cover all land within the LANL boundary and, in the early 1980's, LANL's TA numbering system was revamped to provide complete coverage. 
Because all TAs received new numbers, a correlation between the historic system and the current system does not exist In addition, in the current 
system, some numbers were reserved for future TAs. Sites that have been closed or abandoned were incorporated into adjacent TAs. 

MW = Megawatt, MeV =million electron volts 
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SWEIS. Nearly 1,300 comments from 215 
commentors were recorded. The most 
significant requests and concerns raised were: 

A preference for a nonnuclear mission for 
LANL 

• Imposing a moratorium on current or 
proposed projects until the SWEIS is 
completed 

• Inclusion of"green" and shut-down and 
clean-up alternatives 

• Reservations regarding waste management 
strategies, treatment, and disposal options, 
as well as waste transportation issues 

• An interest in having environmental 
restoration activities included in the SWEIS 

• Requests that the SWEIS be put on hold 
until the completion of the Programmatic 
Environmental Impact Statement for 
Stockpile Stewardship and Management 
(SSM PElS) (DOE 1996) and the Waste 
Management Programmatic Environmental 
Impact Statement (WM PElS) (DOE 1997) 

Based on consideration of the input received in 
this "scoping" period, DOE published an 
implementation plan 1 to summarize the results 
of the scoping process, describe the scope of the 
SWEIS, and present the planned outline for the 
draft SWEIS. In addition to these activities, 
there were several other efforts to obtain public 
input regarding the SWEIS, including: 
workshops; meetings with and briefings to 
representatives of federal, state, tribal, and local 
governments; meetings with various interested 
groups; open forum sessions in several 
communities around LANL; and preparation of 
responses to requests for information (including 
requests that information be placed in the Los 
Alamos Community Outreach Center). 

1. DOE NEPA regulations (10 CFR 1021) previously 
required that an implementation plan be prepared; a 
regulation change (61 FR 64604) deleted this 
requirement. An implementation plan was prepared for 
the SWEIS. 

Summa 
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DOE released the draft SWEIS in May 1998, for 
review and comment by the State of New 
Mexico, Indian tribes, local governments, other 
federal agencies, and the general public. The 
formal public comment period lasted 60 days, 
ending on July 15, 1998. Comments were 
accepted and considered after close of the 
comment period to the extent practicable. 

DOE considered all comments to evaluate the 
accuracy and adequacy of the draft SWEIS and 
to determine when the SWEIS text needed to be 
corrected, clarified, or otherwise revised. DOE 
gave equal weight to spoken and written 
comments, comments received at the public 
hearings, and comments received in other ways. 
Comments were reviewed for content and 
relevance to the environmental analysis 
contained in the SWEIS. Each comment was 
addressed individually in volume IV, chapter 3 
ofthe SWEIS. 

Commentors raised several common topics 
during the SWEIS public comment process that 
the DOE has addressed in the Major Issues 
section located in chapter 2 of volume IV. In 
some cases, commentors raised issues that were 
not within the scope of this SWEIS, such as 
comments regarding opposition to nuclear 
weapons. To the extent practicable, DOE 
addressed these comments in the Major Issues 
section and in the individual responses. 

The key areas of concern that emerged from 
public comments on the draft SWEIS were as 
follows: 

• Commentors expressed a general 
opposition to nuclear weapons. Comments 
were received questioning why the draft 
SWEIS does not address the impacts that 
expanding operations at Los Alamos will 
have on the proliferation of nuclear 
weapons. Expanded operations at LANL 
contradict the 1970 Nonproliferation 
Treaty. Commentors stated that DOE 
should focus their resources on 
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environmental technologies and not on 
nuclear weapons. 

• DOE's implementation of the NEPA 
process was unclear to commentors, in 
particular, how public input is considered in 
NEPA documents and the factors that DOE 
considers in its decision-making process. 
Commentors expressed frustration over the 
perception that DOE is not addressing their 
concerns in a serious manner. Commentors 
also questioned why the draft SWEIS did 
not consider the cost impacts of each 
alternative in its analysis. 

• Commentors believed that DOE had not 
considered an adequate range of 
alternatives. Commentors stated that the 
alternatives discussed in the draft SWEIS 
are inadequate because they fail to include 
any alternative that considers the closure 
and cleanup ofLANL. They questioned 
how DOE selected levels of operations for 
each alternative. Commentors also 
questioned why there is little difference in 
the impacts among the alternatives. 

• Commentors questioned the impacts of 
LANL operations on the regional aquifer 
and the safety of the drinking water. They 
stated that the draft SWEIS did not provide 
adequate site-wide plans for the monitoring, 
protection, and remediation of surface 
water and groundwater. Requests also were 
made for clarification of the hydrogeologic 
mechanism for the surface water to 
groundwater connection at LANL. 
Commentors stated that LANL' s current 
monitoring program should be upgraded to 
obtain information about the source of 
recharge to the main aquifer and the sources 
of contaminants to the main aquifer. 
Comments also were received on the 
analyses of impacts to groundwater. 

• Concern was expressed that LANL's pit 
production activities will have the same 
kind of safety problems that occurred at the 
Rocky Flats Plant. Commentors expressed 
concern that fires releasing radioactive 
materials would occur at the Plutonium 
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Facility. Concern was expressed that DOE bounding analysis in describing the overall 
had not adopted any safety measures as a impacts of environmental restoration 
result of the 1969 Rocky Flats Plant fire. activities at LANL. 
Commentors believe that LANL will • Concern was expressed about the 
become a bomb production factory. management of cultural resources at LANL 

• Commentors expressed concern about the and the depth of the traditional cultural 
consequences of potential seismic activities properties study performed for the SWEIS. 
at LANL, specifically at the Chemistry and Commentors questioned whether DOE 
Metallurgy Research (CMR) Building seeks and utilizes input on cultural 
(TA-3) and Plutonium Facility (TA-55), resources from affected Indian tribes. 
and the impact of the results of ongoing Concern also was expressed that the 
seismic studies. Questions also were raised impacts of the operation ofLANL would 
about the frequency of seismic events in the have an irretrievable impact on cultural 
LANL region and the potential release of resources in the area, including spiritual or 
radioactive materials from such an event. unseen resources. 

• The need for expansion of the low-level • Commentors questioned the adequacy of 
radioactive waste (LLW) disposal capacity the environmental justice analysis in the 
at theTA-54/Area G Disposal Facility was SWEIS and the steps taken to protect 
questioned. Concern was expressed that minority or low-income populations. 
impacts both natural and cultural, on San Commentors stated that expansion of 
lldefonso Pueblo lands would be Area Gat TA-54, which is located adjacent 
irreversible. Commentors also expressed to San lldefonso Pueblo lands, constitutes a 
concern about the importation of low-level disproportionately high and adverse impact 
waste from other DOE sites. Concerns on the minority community of San 
about further restriction of movement of the lldefonso. 
elk herd, due to a security fence • Commentors stated that DOE should have 
surrounding Area G, also were expressed. an integrated approach for the management 
Commentors were concerned about of natural resources at LANL to provide 
migration of contaminated wastes to the better protection of resources. Commentors 
groundwater ifleaks were to occur in stated that the draft SWEIS is deficient in 
disposal cells. Commentors stated that the the quantification of direct, indirect, and 
draft SWEIS was deficient because it did cumulative impacts to natural resources. 
not analyze the removal of all waste from Wildlife habitat fragmentation was another 
TA-54. concern of commentors. 

• Com mentors questioned the lack of specific • Concern was expressed by commentors that 
quantitative risk analyses in the SWEIS on implementation of the Expanded 
environmental restoration sites and the Operations Alternative would strain the 
absence of data about environmental electrical power demand in the region. 
restoration sites in the context of various Commentors requested clarification on the 
environmental settings. Commentors steps to be taken by DOE to address the 
believed that more information on specific electrical power supply issue. Concern also 
measures should be provided so that public was expressed that if electrical supply 
comment could be provided on this shortages were to occur, equipment 
program. Commentors questioned the monitors or other safety equipment could 
impacts of not environmentally restoring fail, potentially causing environmental 
each contaminated site at LANL. impacts. 
Questions were raised about the use of 
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• Commentors stated the draft SWEIS does 
not provide an adequate analysis of the 
environmental and health impacts of a 
major forest fire at LANL. Commentors 
stated that the draft SWEIS only examines 
the effects of a fire to specific facilities and 
initiated within those facilities. It was 
recommended that the environmental 
consequences of a catastrophic wildfire be 
addressed in the section on accidents. 

• Commentors disagree with the claim in the 
draft SWEIS that LANL was in compliance 
with standards ofthe Clean Air Act (CAA), 
and specifically, that LANL is in full 
compliance with the radiological emissions 
under National Emission Standards for 
Hazardous Air Pollutants. Commentors 
stated that an independent auditor found 
that LANL was noncompliant, but these 
findings were disputed. The final SWEIS 
should discuss the auditors' findings, 
justification for the claim of CAA 
compliance, and steps to be taken by DOE 
and LANL if the CAA standards are 
exceeded. 

• Commentors stated that the draft SWEIS 
did not consider the impacts of stormwater 
runoff events at LANL, noting that storm 
runoff events can be a significant pathway 
for the off-site migration of contaminants. 
Many storms over the years and numerous 
canyon systems, as noted by the 
commentors, create a potential for 
cumulative off-site migration of 
contaminants. 

8.1.3 Changes to the Draft 8WEI8 

DOE revised the draft SWEIS in response to 
comments received from other federal agencies; 
tribal, state, and local governments; 
nongovernmental organizations; the general 
public; and DOE reviews. The text was 
changed to provide additional environmental 
baseline information, to correct inaccuracies 
and make editorial corrections, and provide 
additional discussion of technical 
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considerations to respond to comments and 
clarify text. In addition, DOE updated 
information due to events or decisions made in 
other documents since the draft SWEIS was 
provided for public comment in May 1998. 

8.1.3.1 Summary of Significant 
Changes 

Revised Preferred Alternative 

In the draft SWEIS, the DOE's Preferred 
Alternative was the Expanded Operations 
Alternative. In this final SWEIS, the Expanded 
Operations Alternative remains the Preferred 
Alternative with one modification, as noted 
below. The modification to the Preferred 
Alternative involves the level at which pit 
manufacturing will be implemented at LANL. 
Under the Expanded Operations Alternative, 
DOE would expand operations at LANL, as the 
need arises, to increase the level of existing 
operations to the highest reasonably foreseeable 
levels, including the full implementation of pit 
manufacturing up to the capacity of 50 pits per 
year under single-shift operations (80 pits per 
year using multiple shifts). However, as a result 
of delays in the implementation of the 
Capability Maintenance and Improvement 
Project (CMIP) and recent additional controls 
and operational constraints in the CMR 
Building (instituted to ensure that the risks 
associated with the CMR Building operations 
are maintained at an acceptable level), the DOE 
has determined that additional study of methods 
for implementing the 50 pits per year production 
capacity is warranted. In effect, because DOE 
has postponed any decision to expand pit 
manufacturing beyond a level of20 pits per year 
in the near future, the revised Preferred 
Alternative would only implement pit 
manufacturing at this level. This postponement 
does not modify the long-term goal announced 
in the Record of Decision (ROD) for the SSM 
PElS (up to 80 pits per year using multiple 
shifts). 



Enhanced Pit Manufacturing 

As described above, as a result of delays in the 
implementation of the CMIP and recent 
additional controls and operational constraints 
in the CMR Building (chapter 2, section 
2.2.2.3), DOE has postponed any decision to 
implement the pit manufacturing capability 
beyond a level of20 pits per year (14 pits is the 
No Action level). DOE believes it can expand 
the pit manufacturing capability to 20 pits at 
TA-55 without significant infrastructure 
upgrades and still meet its near-term mission 
requirements. When the additional studies are 
completed, DOE will provide the appropriate 
NEPA review, tiered from this SWEIS, to 
implement the pit manufacturing capability 
beyond the 20 pits per year capacity. The 
project-specific siting and construction (PSSC) 
analysis for the Enhancement of Plutonium Pit 
Manufacturing (in volume IT of this SWEIS) no 
longer states a "Preferred PSSC Alternative." 
The Preferred Alternative would only 
implement pit production at a level of20 pits per 
year. However, for completeness and to bound 
the impacts of implementing pit production at 
LANL, the "Utilize Existing Unused Space in 
the CMR Building" Alternative (the Preferred 
PSSC Alternative in the draft SWEIS) is still 
included in the Expanded Operations 
Alternative as the "CMR Building Use" 
Alternative. The ROD for the SWEIS will only 
include a decision regarding the operations to 
implement the pit production mission at LANL 
for up to 20 pits per year. This change is 
reflected in volume n, part n. 

Wildfire 

The scenario that a wildfire could encroach on 
LANL was analyzed and included in the 
accident set presented for all the alternatives. 
The detailed wildfire analysis, referred to as the 
SITE-04 accident, is presented in appendix G, 
section G.5.4.4 of volume ill of this SWEIS. A 
summary of the impacts is presented in 
chapter 5. 
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Comparison Between the Rocky Flats Plant 
andLANL 

An overview of the 1969 plutonium fire at the 
Rocky Flats site and a comparison of the design 
and operational differences between the Rocky 
Flats Plant and LANL are included in appendix 
G, section G.4.1.2. A summary is included in 
chapter 5. 

CMR Building Seismic Upgrades 

DOE has decided not to implement the seismic 
upgrades as part of the CMR Building Upgrades 
Project, Phase II, as a result of (1) new seismic 
studies (chapter 4, section 4.2.2.2, and appendix 
I) released after the draft SWEIS was issued 
indicating the additional hazard of a seismic 
rupture at the CMR Building and (2) DOE's 
postponement of any decisions to implement the 
pit manufacturing capability beyond 20 pits per 
year in the near future. Although the seismic 
rupture risk does not have a substantial effect on 
the overall seismic risk (chapter 2, section 
2.2.2.3), it is an aspect of risk that cannot be 
cost-effectively mitigated through engineered 
structural upgrades. Given that assessment, the 
DOE is considering more substantial actions 
that are not yet ripe for analysis in the SWEIS 
(e.g., replacement of aging structures). The 
overall goal of DOE's evaluation is ultimately 
to reduce the risk associated with a seismic 
event, should one occur. In the meantime, DOE 
is taking actions to mitigate seismic risks 
through means other than seismic upgrades 
(e.g., minimizing material at risk and putting 
temporarily inactive material in process into 
containers). In any event, DOE is presenting the 
larger and more conservative impacts (no 
seismic upgrades) for the SITE-01, SITE-02, 
and SITE-03 accidents. Therefore, SITE-01, 
SITE-02, and SITE-03 accidents were revised 
to include new seismic data published after the 
draft SWEIS was released and to exclude the 
mitigation of the impacts of implementing the 
seismic upgrades. The detailed revised analysis 
is presented in appendix G. A summary of the 
impacts is presented in chapters 3 and 5. 
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Strategic Computing Complex 

The impacts of constructing and operating the 
proposed Strategic Computing Complex (SCC) 
project, primarily electric power demand and 
water usage, were incorporated into all the 
alternatives analyzed. Water usage was not 
increased in these analyses because DOE and 
LANL committed to no net increase of water as 
a result of conservation measures and recycling 
of treated wastewater from the Sanitary 
Wastewater System Consolidation Plant, 
TA-46, as cooling water for the SCC project. 

Conveyance and Transfer of DOE Land 

DOE has begun the preparation of an EIS for the 
Conveyance and Transfer of Certain Land 
Tracts at LANL (CT EIS). The CT EIS, 
scheduled to be released in draft form for public 
review and comment in early 1999, will analyze 
the impacts of conveying and transferring 
certain tracts of land to the County of Los 
Alamos and the U.S. Department of the Interior 
in trust for the Pueblo of San lldefonso. The 
CT EIS also will present the cumulative impacts 
of the land being developed by either the County 
of Los Alamos or the Pueblo of San lldefonso, 
as well as the impacts of continuing to operate 
LANL. 

S.1.3.2 Next Steps 

The SWEIS ROD, to be published no sooner 
than 30 days after the Notice of Availability of 
the final SWEIS has been issued, will explain all 
factors, including environmental impacts, that 
the DOE considered in reaching its decision. 
The ROD will also identify the environmentally 
preferred alternative or alternatives. If 
mitigation measures, monitoring, or other 
conditions are adopted as part of DOE's 
decision, these will summarized in the ROD, as 
applicable, and will be included in the 
Mitigation Action Plan that would be prepared 
following the issuance of the ROD. The 
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Mitigation Action Plan would explain how and 
when mitigation measures would be 
implemented and how the DOE would monitor 
the mitigation measures over time to judge their 
effectiveness. 

S.2 ALTERNATIVES TO MEET THE 

PURPOSE AND NEED FOR 

AGENCY ACTION 

S.2.1 Purpose and Need for Agency 
Action 

As directed by the President and Congress, DOE 
has the core mission to provide for stewardship 
and management of the nuclear weapons 
stockpile. DOE also has other national security, 
energy resources, environmental quality, and 
science missions. These missions are national 
in scope, and aspects are carried out at various 
DOE facilities. The purpose of continued 
operation of LANL is to provide support for 
DOE missions. 

The need to continue to operate LANL is based 
on the unique facilities and expertise of the staff 
located there. These facilities and this expertise 
provide key capabilities within the broad areas 
of: 

• Theoretical research, including parameter 
estimation, mathematical modeling, and 
high-performance computing 

• Experimental science and engineering 
ranging from bench-scale to multisite, 
multitechnology facilities (including 
accelerators, radiographic facilities, etc.) 

• Advanced and nuclear materials research 
and development, and technological 
applications, including weapons component 
testing, fabrication, stockpile assurance, 
replacement, surveillance, and maintenance 
(including theoretical and experimental 
activities) 



DOE assignments to LANL use and build upon 
these capabilities. DOE's need to continue to 
operate LANL is focused on DOE's obligation 
to ensure a safe and reliable nuclear stockpile in 
accordance with national security policy. 

S.2.2 Proposed Action and 
Alternatives 

DOE proposes to continue operating LANL in 
support of DOE's national missions. The 
decisions that DOE expects to make as a result 
of the alternatives analyzed in this SWEIS will 
satisfy the purpose and need presented above. 
The decisions include the level of operation for 
LANL, as well as specific decisions regarding 
construction projects that are ripe for decision 
on a schedule compatible with the SWEIS. In 
particular, two of these construction projects 
involve multiple facilities and operations across 
LANL: (1) the site-specific implementation of 
the pit production mission assigned in the ROD 
regarding SSM (61 FR68014, December 
1996), and (2) the disposition of LL W off the 
site or the expansion of on-site disposal 
capacity. DOE also will select from appropriate 
mitigation measures to reduce or avoid potential 
impacts associated with the alternative and 
project-level decisions. 

This SWEIS evaluates four broad alternative 
levels of operation at LANL: No Action, 
Expanded Operations, Reduced Operations, and 
"Greener." 

The No Action Alternative analyzed in this 
SWEIS reflects the levels of operation at LANL 
that are currently planned (that is, the levels of 
operations that would be undertaken in the 
absence of a decision to change operational 
levels). This includes operations that provide 
for continued support of DOE's four primary 
missions, but would not include an increase in 
the existing pit manufacturing capacity (which 
is 14 pits per year) nor expansion of the LL W 
disposal facility at TA-54 (the remaining space 
in the existing Area G footprint would be used, 
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but some LLW would be shipped for off-site 
disposal). This alternative includes the 
maintenance of existing capabilities, continued 
support/infrastructure activities, and facility 
construction or modification projects 
throughout LANL that have previous NEP A 
reviews (projects not previously reviewed under 
NEP A, as listed in the Expanded Operations 
Alternative, would not proceed under this 
alternative). 

The Expanded Operations Alternative would 
expand operations at LANL, as the need arises, 
to increase the level of existing operations to the 
highest reasonably foreseeable levels, and to 
fully implement the mission elements assigned 
to LANL. This includes the impacts of the full 
implementation of pit manufacturing (discussed 
further in section S.2.5.2) up to a capacity of 50 
pits per year under single-shift operations (80 
pits per year using multiple shifts). This 
alternative also includes the expansion of the 
LLW disposal site at TA-54 (discussed further 
in section S.2.5.1). This alternative also 
includes the continued maintenance of existing 
and expanded capabilities, continued support/ 
infrastructure activities, and implementation of 
several facility construction or modification 
projects at TA-53 (the long-pulse spallation 
source, the 5-megawatt target/blanket 
experimental area, the Dynamic Experiment 
Laboratory, and the Exotic Isotope Production 
Facility), which have not previously been 
reviewed under NEPA (construction projects 
throughout LANL that have previous NEP A 
reviews would proceed as planned). TheTA-53 
projects proposed do not have meaningful siting 
and construction alternatives at LANL because 
they are dependent on the delivery of an 
accelerator beam that is not provided at other 
LANL facilities. (Construction of a new 
accelerator solely to provide for these activities 
is not considered reasonable.) 

The Reduced Operations Alternative reflects the 
minimum levels of operation at LANL 
considered necessary to maintain the 
capabilities to support DOE missions over the 
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near term. While the capabilities are maintained 
under this alternative, this may not constitute 
full support of the mission elements currently 
assigned to LANL. This alternative reflects pit 
manufacturing at a level below the existing 
capacity (at 6 to 12 pits per year) and reflects 
shipment of much of the LL W generated at 
LANL for off-site disposal (on-site disposal 
would be limited to those waste types for which 
LANL has a unique capability at Area G). This 
alternative includes the maintenance of existing 
capabilities, continued support/infrastructure 
activities, and facility construction or 
modification projects throughout LANL that 
have previous NEP A reviews; some of the 
projects previously reviewed under NEPA 
would be reduced in scope or eliminated (e.g., 
the Low-Energy Demonstration Accelerator 
[LEDA] would only be operated at the lower 
end of its energy range). 

The Greener Alternative reflects increased 
levels of operation at LANL in support of 
nonproliferation, basic science, and materials 
recovery/stabilization mission elements, and 
reduced levels of operation in support of 
defense and nuclear weapons mission elements. 
All LANL capabilities are maintained for the 
short term under this alternative; however, this 
may not constitute full support of the nuclear 
weapons mission elements currently assigned to 
LANL. This alternative reflects pit 
manufacturing at a level below the existing 
capacity (at 6 to 12 pits per year) and reflects 
shipment of much of the LLW generated at 
LANL for off-site disposal (on-site disposal 
would be limited to those waste types for which 
LANL has a unique capability at Area G). This 
alternative includes the maintenance of existing 
capabilities, continued support/infrastructure 
activities, and implementation of several facility 
construction or modification projects at TA-53 
(the long-pulse spallation source, the 5-
megawatt target/blanket experimental area, the 
Dynamic Experiment Laboratory, and the 
Exotic Isotope Production Facility), which have 
not previously been reviewed under NEPA 
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(other projects throughout LANL that have 
previous NEPA reviews would also proceed). 
As discussed above for the Expanded 
Operations Alternative, these TA-53 projects 
do not have meaningful siting and construction 
alternatives. The name and general description 
for this alternative were provided by interested 
public stakeholders as a result of the scoping 
process. 

In the draft SWEIS, the DOE's Preferred 
Alternative was the Expanded Operations 
Alternative. In this final SWEIS, the Expanded 
Operations Alternative remains the Preferred 
Alternative with one modification, as noted 
below. The modification to the Preferred 
Alternative involves the level at which pit 
manufacturing will be implemented at LANL. 
Under the Expanded Operations Alternative, 
DOE would expand operations at LANL, as the 
need arises, to increase the level of existing 
operations to the highest reasonably foreseeable 
levels, including the full implementation of pit 
manufacturing up to the capacity of 50 pits per 
year under single-shift operations (80 pits per 
year using multiple shifts). However, as a result 
of delays in the implementation of the CMIP 
and recent additional controls and operational 
constraints in the CMR Building (instituted to 
ensure that the risks associated with the CMR 
Building operations are maintained at an 
acceptable level), the DOE has determined that 
additional study of methods for implementing 
the 50 pits per year production capacity is 
warranted. In effect, because DOE has 
postponed any decision to expand pit 
manufacturing beyond a level of20 pits per year 
in the near future, the revised Preferred 
Alternative would only implement pit 
manufacturing at this level. This postponement 
does not modify the long-term goal announced 
in the ROD for the SSM PElS (up to 80 pits per 
year using multiple shifts). The Preferred 
Alternative, as the Expanded Operations 
Alternative, also includes the expansion of the 
LL W disposal site at TA-54 (discussed further 
in section S.2.5.1). The Preferred Alternative 



also includes the continued maintenance of 
existing and expanded capabilities, continued 
support/infrastructure activities, and 
implementation of several facility construction 
or modification projects at TA-53 (the long
pulse spallation source, the 5-megawatt target/ 
blanket experimental area, the Dynamic 
Experiment Laboratory, and the Exotic Isotope 
Production Facility), which have not previously 
been reviewed under NEP A (construction 
projects throughout LANL that have previous 
NEP A reviews would proceed as planned). The 
TA-53 projects proposed do not have 
meaningful siting and construction alternatives 
at LANL because they are dependent on the 
delivery of an accelerator beam that is not 
provided at other LANL facilities. 
(Construction of a new accelerator solely to 
provide for these activities is not considered 
reasonable.) 

S.2.3 Alternatives Considered But 
Not Analyzed 

Comments received during prescoping and 
scoping were considered by DOE. Some of the 
alternatives suggested for future operation of 
LANL were considered but not analyzed. These 
alternatives and the reasons they were 
eliminated from detailed analysis are presented 
below: 

• Decontamination and Decommissioning of 
LANL. Under this alternative, LANL 
operations would be phased out, and all 
facilities of LANL would be 
decontaminated and decommissioned as 
soon as practicable. This alternative is not 
analyzed in the SWEIS because it is 
considered unreasonable in the foreseeable 
future under the terms of the National 
Defense Authorization Act of 1994 (Public 
Law [PL]I03-I60), subsequent 
authorizations, and presidential policy 
statements on the future of the national 
laboratories (DOE I995). Under this act 
(and subsequent authorizations) and 
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national security policy, the maintenance of 
a safe and reliable nuclear weapons 
stockpile will remain a cornerstone of the 
U.S. nuclear deterrent for the foreseeable 
future, and the continued vitality of all three 
DOE weapons laboratories {LANL, 
Lawrence Livermore National Laboratory, 
and Sandia National Laboratories) are 
essential to ensuring national security. 

• Elimination of All Weapons-Related Work 
from the Continued Operation of LANL. 
Under this alternative, operation ofLANL 
would continue, but all weapons work 
would cease except currently authorized pit 
disassembly, material stabilization, and 
material storage. This alternative is not 
analyzed in the SWEIS because it is 
considered unreasonable in the foreseeable 
future under the terms of the National 
Defense Authorization Act of 1994 
(PL I 03-I60) and presidential policy 
statements on the future of the national 
laboratories (DOE I995). Additionally, 
LANL has an integral role within the 
system of national laboratories to support 
all DOE missions, including the national 
security mission. Elimination of the 
operations that support the national security 
mission would adversely affect DOE's 
ability to meet its mission requirements 
under the terms of the Atomic Energy Act, 
as amended (42 U.S.C. §2011). Even 
relocation of the capabilities that exist at 
LANL to another DOE site could not be 
accomplished within the next I 0 years 
while maintaining continuous support of 
DOE's national security responsibilities. 

• Operating LANL Exclusively as a National 
Environmental Research Park. Under this 
alternative, DOE would operate LANL 
exclusively in support of environmental 
research that would contribute to 
understanding how people can best live in 
balance with nature while enjoying the 
benefits of technology. This alternative is 
not analyzed in the SWEIS because it is 
considered unreasonable in the foreseeable 
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future, given LANL's role in supporting 
DOE's national security mission (as 
discussed in the two previous alternative 
discussions on this matter). LANL was 
designated as a National Environmental 
Research Park in 1977, and research 
activities associated with this designation 
continue. 

• Privatizing the Operations ofLANL. Under 
this alternative, the operations ofLANL 
would be privatized. This alternative is not 
analyzed in the SWEIS because it is not 
considered reasonable in the foreseeable 
future, given the terms of the Atomic 
Energy Act, as amended (42 U.S.C. §2015). 
This act governs the transfer of real 
property and limits what DOE can do with 
real properties. The Atomic Energy Act also 
governs what can be done with respect to 
government responsibilities regarding 
nuclear materials and access to information 
classified under this act. Although this 
alternative is not considered reasonable, it 
should be noted that the environmental 
impacts of operations under this alternative 
would not likely be any different from those 
presented in this SWEIS; the environmental 
consequences of operating LANL are 
primarily functions of the specific activities 
assigned to LANL and the facilities, 
equipment, and procedures used to 
implement them (and these would not be 
expected to change due to privatization). 

S.2.4 Approach Used to Describe 
the SWEIS Alternatives in 
Detail 

LANL is a multifaceted institution, funded 
primarily to undertake a broad range of 
theoretical and experimental research and 
development as well as undertaking various 
applications (including some production 
activities) for DOE and other federal agencies. 
The research and development activities 
throughout LANL are dynamic by their very 
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nature, with the norm being continual change 
within the limits of the facility capabilities, 
authorizations, and operating procedures. 
Activities at LANL take place across 
approximately 43 square miles (111 square 
kilometers), including over 2,000 structures 
with about 7.9 million square feet (about 
735,000 square meters) offloorspace. The size 
of the site and the diversity of the activities on 
the site present a challenge in terms of providing 
a useful description of alternatives for the 
operation of LANL (the goal being to provide 
the public and decision makers with an 
understanding of the alternatives and their 
consequences without providing encyclopedic 
details on every process and range of activities 
across the entire site). 

Knowing that some activities are of more 
interest than others, the operations, buildings, 
and physical setting ofLANL were all reviewed 
to determine an approach that would provide 
meaningful descriptions and analyses. The 
approach selected was to describe activities at 
two levels of detail. One level describes the 
entirety of operations in a summary fashion. 
Activities were grouped into the broad areas of: 
(I) theory, modeling, analysis and high
performance computation; (2) experimental 
science and engineering; and (3) research, 
development, and applications using advanced 
and nuclear materials (including both 
theoretical and experimental elements). The 
additional operations necessary to support these 
activities (such as administrative and technical 
services [e.g., human resources, safeguards and 
security, facilities, and environment, safety, and 
health], public/corporate interface [including 
the Bradbury Science Museum], and physical 
support and infrastructure [such as warehouses, 
storage, utilities, and waste handling]) are also 
described at a summary level. This is a 
sufficient level of description to support the 
analysis of environmental impacts for the 
majority of activities at LANL because these 
activities have little potential for environmental 
impacts. Many of these activities were not 



projected to change across the alternatives, and 
their contributions to environmental impacts 
were carried as a constant factor in the analysis 
of each of the alternatives. 

Activities of interest tend to be concentrated 
within certain facilities. The more detailed 
description of activities at LANL were therefore 
focused on the operations within a limited set of 
facilities. Criteria were established to determine 
which of the facilities at LANL (often a facility 
is composed of multiple buildings) should be 
the subjects of the more detailed description and 
analysis. These facilities were designated 
SWEIS "key" facilities and are the facilities that 
house activities that are critical to meeting DOE 
assignments to LANL, and: 

• House operations that have the potential to 
cause significant environmental impacts, or 

• Are of most interest or concern to the public 
(based on scoping comments received), or 

• Would be the most subject to change due to 
recent programmatic decisions. 

The 15 key facilities identified in Table S.2.4-1 
represent the source of over 99 percent of all 
radiation doses to LANL personnel, over 99 
percent of all radiation doses to the public, over 
90 percent of all radioactive liquid waste 
generated, over 90 percent of the radioactive 
solid waste generated, and about 30 percent of 
the chemical waste generated (the other 70 
percent is generated throughout all other LANL 
facilities). Operations in these key facilities 
were projected to change in accordance with the 
alternatives, and any changes in support or 
infrastructure activities that derive from the 
changes in operations were analyzed as part of 
those operational levels. As noted above, 
operations in the non-key facilities and their 
contributions to impacts are included as a 
constant factor in the analyses of each of the 
alternatives. 

Summa 

TABLE S.2.4-1.-ldentification of Key 
Facilities for Analysis of LANL Operations 

KEY FACILITY 
TECHNICAL 

AREA 

Plutonium Facility Complex TA-55 

Tritium Facilities TA-16 & TA-21 

Chemistry and Metallurgy TA-3 
Research Building 

Pajarito Site TA-18 

Sigma Complex TA-3 

Materials Science Laboratory TA-3 

Target Fabrication Facility TA-35 

Machine Shops TA-3 

High Explosive Processing TA-8, TA-9, TA-11, 
Facilities TA-16, TA-28 & 

TA-37 

High Explosive Testing Facilities TA-14, TA-15, 
TA-36, TA-39, & 

TA-40 

Los Alamos Neutron Science TA-53 
Center 

Health Research Laboratory TA-43 

Radiochemistry Laboratory TA-48 

Waste Management Operations: TA-50 & TA-21 
Radioactive Liquid Waste 
Treatment Facility 

Waste Management Operations: TA-50 & TA-54 
Solid Radioactive and Chemical 
Waste Facilities 

S.2.5 Consideration of Future 
Projects 

DOE and researchers at LANL frequently 
develop new ideas and proposals for which 
funding and programmatic support are 
requested. Such proposals vary in terms of size, 
complexity, and potential environmental 
impact. Many of these proposals are 
characterized as projects. These are typically 
research, development, and applications 
activities across LANL. Some of these 
activities also require construction or 
modification of facilities or equipment. The 
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discussion in this section focuses on these 
construction and modification projects. 

Potential construction projects and facility 
modifications were reviewed to determine 
which were considered reasonably foreseeable; 
some of those reviewed were considered too 
speculative to analyze within the SWEIS. 
However, several construction projects and 
facility modifications recently proposed are 
considered reasonably foreseeable and are 
included in the SWEIS alternatives (identified 
by alternative in section S.2.2) and impact 
analyses. It is expected that the ROD for this 
SWEIS will include decisions on these projects, 
unless they were previously reviewed under 
NEPA. (The previous decisions on these 
activities are not being revisited in this SWEIS, 
and these are included in all of the SWEIS 
alternatives.) 

Two of these construction projects have 
reasonable siting and construction alternatives 
that are being considered: the Expansion of 

I 
TA-54/Area G Low-Level Waste Disposal 
Area (included in both the Preferred Alternative 
and Expanded Operations Alternative) and the 
Enhancement of Plutonium Pit Manufacturing 
(included only in the Expanded Operations 
Alternative). These siting and construction 
alternatives are examined in detail in volume II 
of the SWEIS. The PSSC analyses presented in 
volume IT provide an examination of a set of 
alternatives specific to each of these projects in 
greater detail than the description and analysis 
presented in volume I of the SWEIS. The 
impacts associated with these siting and 
construction activities are included in the 
impacts presented for the Expanded Operations 
Alternative in volume I. These projects and the 
PSSC alternatives considered are presented 
below. 
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8.2.5.1 Expansion ofTA-54/Area G 
Low-Level Waste Disposal 
Area 

Under any of the SWEIS alternatives, more 
LL W would be generated than can be disposed 
of in the existing footprint of the Area G LL W 
disposal site. While the other three SWEIS 
alternatives include (in varying amounts) 
shipments of LL W for off-site disposal, the 
Expanded Operations Alternative (and 
Preferred Alternative) reflects expansion ofthe 
LANL LL W disposal capacity and continued 
on-site disposal of LANL LL W. Five 
alternatives in two TAs (TA-54 and TA-67) are 
considered for the expansion of the on-site LL W 
disposal capacity (Figures S.2.5.1-1 and 
S.2.5.1-2): 

• Develop Zone 4 at TA-54 (a site almost 
immediately west of the existing disposal 
site). 

• Develop Zone 6 at TA-54 (a site located to 
the northwest of the existing disposal site 
andZone4). 

• Develop the North Site at TA-54 (located 
north of Zone 6). 

• Develop an undeveloped site at another 
LANL TA (TA-67, an undeveloped site 
northwest ofTA-54, is used as an 
example). 

• Develop both Zones 4 and 6 in a step-wise 
fashion (expand these areas as demand 
requires); this is DOE's Preferred 
Alternative for this PSSC. 

The impacts of this action are included in the 
site-wide impacts presented and are also 
described separately in section S.3. 
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S.2.5.2 Enhancement of Plutonium 
Pit Manufacturing 

The Expanded Operations Alternative reflects 
implementation of the pit production mission 
recently assigned to LANL (DOE 1996) by 
enhancing the extstmg capability to 
manufacture pits. The capacity that results from 
this enhancement would allow for up to 50 pits 
to be fabricated each year under single-shift 
operations (80 pits per year under multiple-shift 
operations). 

As a result of delays in the implementation of 
the CMIP and recent additional controls and 
operational constraints in the CMR Building 

Summa 

(instituted to ensure that the risks associated 
with CMR Building operations are maintained 
at an acceptable level), the DOE has determined 
that additional study of methods for 
implementing the 50 pits per year production 
capacity is warranted. In effect, the DOE has 
postponed the decision to implement the pit 
manufacturing capability beyond a level of 20 
pits per year (14 pits is the No Action level). 
The DOE believes it can expand the pit 
manufacturing capability to 20 pits at TA-55 
without significant infrastructure upgrades and 
still meet its near-term mission requirements. 
This postponement does not modify the long
term goal announced in the ROD for the SSM 
PElS (up to 80 pits per year using multiple 
shifts). The Preferred Alternative would only 
implement pit manufacturing at a level of20 pits 
per year. However, for completeness and to 
bound the impacts of implementing pit 
production at LANL, the "CMR Building Use" 
Alternative is still included in the Expanded 
Operations Alternative. Pit manufacturing 
activities atLANL are supported by several TAs 
at LANL (Figure S.2.5 .2-1 ). Three alternatives 
are considered for the enhancement of pit 
manufacturing: 

• Utilize existing unused space in the CMR 
Building at TA-3 (make existing vacant 
space at this nuclear facility operational and 
move some operations from the Plutonium 
Facility at TA-55 to this space to make 
enough space available in the Plutonium 
Facility [referred to as building number 
TA-55-4] for the expanded pit 
manufacturing operation). This is referred 
to as the "CMR Building Use" Alternative. 

• Brownfield Plutonium Facility (build a new 
nuclear facility on previously disturbed 
land at TA-55 and move some operations 
from TA-55-4 to this facility to make 
enough space available in TA-55-4 for the 
expanded pit manufacturing operation). 

• Add-on to the TA-55-4 Plutonium Facility 
(build an addition to the existing Plutonium 
Facility, TA-55-4, and establish the 
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expanded pit manufacturing operations 
within this addition-alternatively, some 
operations in the existing space could be 
moved into this addition to make space for 
the expansion in the existing TA-55-4 
space). 

These upgrades would be phased to first 
increase the capacity of existing operations to 
20 pits per year, followed by completion of the 
modifications to achieve the end-point 
production capacity. Under each of these 
alternatives, transportation of materials between 
TA-55 and TA-3 would increase substantially 
(more so for the "CMR Building Use" 
Alternative than for the Brownfield and Add-On 
to TA-55-4 alternatives). Because this increase 
would result in increased on-site transportation 
risk and inconvenience to motorists in the area 
(roads are closed to other motorists while many 
of these shipments take place), DOE is 
considering an option to construct a dedicated 
road between TA-55 and TA-3 that would be 
closed to the public, but that would decrease the 
transportation risk and inconvenience to 
motorists in the area during shipment of 
materials between these TAs. The construction 
of this road is part of the bounding PSSC 
Alternative and is included in the SWEIS 
Expanded Operations Alternative. However, 
this road would not be constructed at the 20 pits 
per year production rate (that is, under the 
Preferred Alternative), nor would process 
activities associated with pit manufacturing be 
moved to the C:MR Building. 

While the impacts of the actions described in 
this PSSC are included in the site-wide impacts 
presented, the impacts specific to these actions 
are also described separately in chapter 3 of the 
SWEIS (section 3.6), chapter 5 (section 5.3), 
and in this summary (section S.3). 

Summa 

S.3 PRINCIPAL ENVIRONMENTAL 

ISSUES AND COMPARISON OF 

ENVIRONMENTAL IMPACTS 

This section contains three parts. The first, 
section S.3.1, presents a summary comparison 
of the potential consequences of the four 
alternatives for the continued operation of 
LANL. The second, section S.3.2, is a 
comparison of the potential consequences 
(including both construction and operations) of 
the alternatives for two projects that depend 
upon or span multiple facilities at LANL: the 
Expansion of the TA-54/Area G Low-Level 
Waste Disposal Area, and the Enhancement of 
Plutonium Pit Manufacturing. (The construction 
and operations for these two projects are 
included only in the Expanded Operations 
Alternative.) The third part, section S.3.3, 
highlights the Environmental Restoration 
Project impacts and benefits due to the unique 
nature of this activity (as compared to other 
LANL activities) and the level of public interest 
in these activities. 

DOE and LANL conduct all activities in 
adherence with applicable laws, regulations, 
and other requirements. Chapter 7 summarizes 
the requirements governing operations at 
LANL. 

S.J.l Consequences of SWEIS 
Alternatives 

Site-wide environmental consequences are 
summarized in two tables. Table S.3 .1-1 
summarizes the potential consequences of 
normal operations of LANL under the four 
alternatives. Table S.3.1-2 addresses the 
potential consequences of a range of 
transportation and operational accidents 
possible at LANL. Accidents evaluated 
include: natural phenomena, process accidents, 
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~ TABLE S.3.1-l.-Comparison of Potential Consequences of Continued Operations of LANL: Normal Operations 
I 

- -------- --· ---

RESOURCE 
NOACfiON EXPANDED OPERATIONS REDUCED OPERATIONS AREA GREENER 

LAND RESOURCES 

Land Use No changes projected, except where Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
specific environmental restoration 

actions change use from waste 
disposal back to research and 

development or explosives land uses 
(none specifically known at this 

I 
time). 

Visual Resources Temporary and minor changes due to Same as No Action Alternative, plus Same as No Action Alternative. Same as No Action Alternative. 
equipment associated with effects of lighting for the 

construction and environmental transportation corridor constructed 
restoration activities. under this alternative. 

, Noise Continued ambient noise at existing Individual activities similar to those Same as No Action Alternative. Same as No Action Alternative. 
levels, temporary and minor noise under No Action Alternative. 

I associated with construction, and Additional construction would result 

I 
explosives noise and vibration at in additional temporary and minor 

I increased frequencies and at the same noise. Noise and vibration associated 
amplitudes as compared to recent with explosives testing is more 

experience. frequent under this alternative, but 
the amplitude is the same as 

compared to No Action Alternative. 

GEOLOGY AND SOILS 

; Geology LANL activities are not expected to Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 

' change geology in the area, trigger 
seismic events, or substantively 

change slope stability. 

, Soils Minimal deposition of contaminants Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
' to soils and continued removal of 
I existing contaminants under the 
I 

I Environmental Restoration Project. 
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TABLE 8.3.1-1.-Comparison of Potential Consequences of Continued Operations ofLANL: Normal Operations-Continued 
~- - -

RESOURCE 
NOACI'ION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER AREA 

WATER RESOURCES 

Water Use Effect of water use over the next 10 Effect of water use over the next 10 Effect of water use over the next 1 0 Effect of water use over the next 1 0 
years (extracted from main aquifer) is years (extracted from main aquifer) is years (extracted from main aquifer) is years (extracted from main aquifer) is 
an average drop in DOE well fields of an average drop in DOE well fields of an average drop in DOE well fields of an average drop in DOE well fields of 

up to 13 feet (4.0 meters). up to 15 feet (4.6 meters). up to 10 feet (3.1 meters). up to 14 feet (4.3 meters). 

National Pollutant 261 million gallons per year (988 278 million gallons per year (1 ,052 218 million gallons per year (825 275 million gallons per year (1,041 
Discharge million liters per year) discharged million liters per year) discharged million liters per year) discharged million liters per year) discharged 
Elimination System from outfalls (an increase of about 28 from outfalls (an increase of about 45 from outfalls (a decrease of about 15 from outfalls (an increase of about 42 
(NPDES) Outfall million gallons per year [106 million million gallons per year [170 million million gallons per year [57 million million gallons per year [159 million 
Volumes liters per year] from recent liters per year] from recent liters per year] from recent liters per year] from recent 

discharges). discharges). discharges). discharges). 

Effect of Outfall No substantial changes to Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Flows on groundwater quantities are expected, 
Groundwater as compared to recent experience, 
Quantities due to outfall flows. 

Surface Water Outfall water quality should be Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Quality similar to or better than in recent 

experience, so surface water quality 
on the site is not expected to change 
substantially as compared to existing 

quality. 

Surface Contaminant Continued outfall flows are not Similar to No Action Alternative; the Same as No Action Alternative. Same as Expanded Operations 
I Transport expected to result in substantial small increase in outfall flows (as Alternative. 

I contaminant transport off the site. compared to No Action) are not 
expected to result in substantial 

contaminant transport off the site. 
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TABLE S.J.l-1.-Comparison of Potential Consequences of Continued Operations ofLANL: Normal Operations-Continued 

RESOURCE 
NOACfiON EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

AREA 

Groundwater Quality Mechanisms for recharge to Same as No Action Alternative. Although NPDES outfall flows are Same as No Action Alternative. 
groundwater are highly uncertain; lower than in the other alternatives, it 

thus, the potential for LANL is still possible that the flows under 
operations to contaminate this alternative could transport 

groundwater is highly uncertain. It is contaminants beneath Los Alamos 
possible that increased discharges Canyon and Sandia Canyon and off 

could increase contaminant transport the site. 
beneath Los Alamos Canyon and 

Sandia Canyon and off the site due to 
increased recharge to intermediate 

perched groundwater. No other 
effects can be projected based on 

existing information. 

AIR QuALITY 

Criteria Pollutants Criteria pollutant emissions are not Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
expected to exceed ambient air 

Construction activities associated 
quality standards and are not with the Expansion of Area G and the 

expected to approach levels that 
Enhancement of Pit Manufacturing 

could affect human health. 
would be transitory and would not be 

expected to degrade air quality 
substantially. 

Toxic Pollutants Toxic air pollutants, including Firing site toxic emissions and the Same as No Action Alternative. Same as No Action Alternative. 
carcinogenic pollutants, are not total of carcinogenic pollutant 
expected to approach levels that emissions exceeded screening values; 

could affect human health. but, more detailed analysis does not 
indicate that these emissions would 

have a significant effect on ecological 
resources or human health (see 
comments under those resource 

areas). 

Construction activities associated 
with the Expansion of Area G and the 

Enhancement of Pit Manufacturing 
would be transitory and would not be 

expected to degrade air quality 
substantially. 
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TABLE 8.3.1-1.-Comparison of Potential Consequences ofContinued Operations ofLANL: Normal Operations-Continued 
-------- - ~-- -- - -~ -

RESOURCE 
NOACfiON EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

AREA 

Radioactive 3.1 mrem/year to the LANL MEl (see 5.4 mrem/year to the LANL MEl (see 1. 9 mrem/year to the LANL MEl (see 4.5 mrem/year to the LANL MEl (see 
Emissions Dose to human health effects below). human health effects below). human health effects below). human health effects below). 
the Public 
Maximally Exposed 
Individual (MEl) 

Radioactive About 14 person-rem/year to the About 33 person-rem/year to the About II person-rem/year to the About I4 person-rem/year to the 
Emissions population within 50 miles population within 50 miles population within 50 miles population within 50 miles 
Population Dose (80 kilometers) ofLANL (see human (80 kilometers) ofLANL (see human (80 kilometers) ofLANL (see human (80 kilometers) ofLANL (see human 

health effects below). health effects below). health effects below). health effects below). 

ECOLOGICAL AND BIOLOGICAL RESOURCES 

Biological No significant adverse impacts Same as the No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Resources, projected for biological resources, 
Ecological ecological processes, or biodiversity, 
Processes, and including threatened and endangered 
Biodiversity species. 

Habitat Reduction No reduction in habitat projected. Removal of about 7 acres Same as No Action Alternative. Same as No Action Alternative. 

(2.8 hectares) of habitat for small 
mammals and birds, plus fencing that 
could alter large mammal movement, 

are associated with the proposed 
dedicated road between TA-55 and 

TA-3. 

Gradual removal of up to 
approximately 41 acres (I7 hectares) 

of pinyon-juniper woodland 
associated with the Area G 

expansion; corresponds to small 
wildlife habitat loss and disturbance. 

Ecological Risk No significant risk to biotic Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
communities due to LANL legacy 

contamination or contamination due 
to ongoing operations. 
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TABLE 8.3.1-1.-Comparison of Potential Consequences ofContinued Operations ofLANL: Normal Operations-Continued 
- ---- -------- -------- --- ------ -----

RESOURCE 
NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER AREA 

HUMANHEALm 

Public Health Average total ingestion dose to: Average total ingestion doses are the Average total ingestion doses are the Average total ingestion doses are the 
-Radiological 

• Los Alamos County resident: same as under the No Action same as under the No Action same as under the No Action 
(inhalation, 

3.9 mrem/year of operation (2.0 x 
Alternative. Alternative Alternative. 

ingestion, and 
10-6 excess latent cancer facilities 

external radiation 
(LCFs)/year of operation). 

pathways)3 

• Non-Los Alamos County resident: 
7.5 mrem/year of operation 
(3. 8 x I o-6 excess LCF s/year of 
operation). 

• Nonresident recreational user: 
0.2 mrem/year of operation (1.0 x 
w-1 excess LCFs/year of 
operation). 

• Resident recreational user: 
0.6 mrem/year of operation (2.8 x 
10-7 excess LCFs/year of 
operation). 

Air pathway dose to: Air pathway dose to: Air pathway dose to: Air pathway dose to: 

• LANL MEl: 3.11 mrem/year of • LANL MEl: 5.44 mrem/year of • LANL MEl: 1.88 mrem/year of • LANL MEl: 4.52 mrem/year of 
operation (1.6 x w-6 excess LCFs/ operation (2.7 x 10-6 excess LCFs/ operation (9.4 x w-7 excess LCFs/ operation (2.3 x 10-6 excess LCFs/ 
year of operation). year of operation). year of operation). year of operation). 

• Total population: 14 person-rem/ • Total population: 33 person-rem/ • Total population: 11 person-rem/ • Total population: 14 person-rem/ 
year of operation (0.007 excess year of operation (0.017 excess year of operation (0.005 excess year of operation (0.007 excess 
LCF/year of operation). LCF/year of operation). LCF/year of operation). LCF/year of operation). 

Public Health No significant effect to off-site Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
-Chemical residents or to the recreational user. 

Special Pathwaysb No significant effect through special 
pathways(< 1 x 10-6 excess LCFs/ 

Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 

year of operation). 
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TABLE 8.3.1-1.-Comparison of Potential Consequences ofContinued Operations ofLANL: Normal Operations-Continued 

RESOURCE 
NOACfiON EXPANDED OPERATIONS REDUCED OPERATIONS GREENER 

AREA 

Worker Health- • Collective worker dose: • Collective worker dose: • Collective worker dose: • Collective worker dose: 
Radiological3 446 person-rem/year of operation 833 person-rem/year of operation 170 person-rem/year of operation 472 person-rem/year of operation 

(0.18 excess LCF/year of (0.33 excess LCF/year of (0.07 excess LCF/year of (0.19 excess LCF /year of 
operation). operation). operation). operation). 

• Average (non-zero) worker dose: • Average (non-zero) worker dose: • Average (non-zero) worker dose: • Average (non-zero) worker dose: 
0.14 rem/year of operation 0.24 rem/year of operation 0.08 rem/year of operation 0.14 rem/year of operation 
(0.00005 excess LCF/year of (0.000096 excess LCF/year of (0.00003 excess LCF/year of (0.00005 excess LCF/year of 
operation). operation). operation). operation). 

Worker Health- 1 to 3 reportable chemical exposures 2 to 5 reportable chemical exposures Same as No Action Alternative. Same as No Action Alternative. 
Chemical per year (none expected to result in per year (none expected to result in 

serious injury or in fatalities). serious injury or in fatalities). 

I Worker Health- About 460 reportable cases per year. About 507 reportable cases per year. About 417 reportable cases per year. Same as No Action Alternative. 
Physical Safety 

1 Hazards 

I ENVIRONMENTAL JUSTICE 

I Environmental No disproportionately high or adverse Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Justice Impacts impacts to minority or low-income 

populations identified. 

CULTURAL RESOURCES 

Prehistoric Negligible to minor potential for Similar to the impacts under No Same as No Action Alternative. Same as No Action Alternative. 

Resources effects to some prehistoric resources Action, except that Expanded 
due to shrapnel or vibrations from Operations would mean increased 

explosives testing. However, frequency of explosives testing 
inspection of resources does not (potentially accelerating any damage 

indicate that past operations have due to shrapnel and ground 
caused such effects. Other effects of vibration). In addition, the Expansion 
ongoing operations are negligible or of Area G could affect 15 sites 

small compared to legacy potentially eligible for the National 
contamination and natural effects. Register of Historic Places; it is 

anticipated that a determination of no 
adverse effect would be achieved 

based on a data recovery plan. 
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TABLE S.J.l-1.-Comparison of Potential Consequences of Continued Operations ofLANL: Normal Operations-Continued 

RESOURCE 
NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER AREA 

Historic Resources Negligible potential for future Similar to the impacts under No Same as No Action Alternative. Same as No Action Alternative. 
operations to add contaminants that Action, except that Expanded 

may limit preservation options. Operations would mean increased 
Other effects of ongoing operations frequency of explosives testing 
are negligible or small compared to (potentially accelerating damage due 
legacy contamination and natural to shrapnel and ground vibration). 

effects. 

Traditional Cultural Unknown due to a lack of Unknown due to a lack of Same as No Action Alternative. Same as No Action Alternative. 
Properties information on specific traditional information on specific traditional 

cultural properties. Potential for cultural properties. Similar to the 
effects to all types of traditional impacts under No Action, except that 

cultural properties due to changes in Expanded Operations would mean 
water quality and quantity, erosion, increased frequency of explosives 

explosives testing shrapnel, noise and testing (potentially accelerating 
vibrations from explosives testing, damage due to shrapnel, ground 
and contamination from ongoing vibration, and noise). Additionally, 

operations. Security at LANL can traditional cultural properties could 
prevent access by traditional be affected by the Expansion of Area 

communities to some traditional G; coordination with the four Accord 
cultural properties. Pueblos would be pursued to identify 

and mitigate any potential adverse 
effects. 

SoCIOECONOMICS, INFRASTRUCTURE, AND WASTE MANAGEMENf 

LANL Employment 9,977 full-time equivalents 11,351 full-time equivalents 9,347 full-time equivalents 9,968 full-time equivalents 

Tri-County Increase of691 full-time equivalents, Increase of2,186 full-time Decrease of33 full-time equivalents, Increase of680 full-time equivalents, 
Employment as compared to the 1995 regional equivalents, as compared to 1995 as compared to 1995 regional as compared to 1995 regional 

employment, about 85,720. regional employment. employment. employment. 

Tri-County Increase of 1,377 people, as Increase of 4,230 people, as Decrease of 64 people, as compared Increase of I ,316 people, as 
Population compared to the estimated 1996 Tri- compared to the 1996 estimated to the 1996 estimated population. compared to the 1996 estimated 

County population of 165,938. population. population. 

1 

Tri-County Personal Increase of about $53 million, as Increase of $172 million, as Decrease of $6 million, as compared Increase of $55 million, as compared 
Income compared to the 1994 estimate of compared to the 1994 estimate. to the 1994 estimate. to the 1994 estimate. 

$3.5 billion. 

Maximum Annual 717 gigawatt-hours 782 gigawatt-hours 508 gigawatt-hours 782 gigawatt-hours 
Electrical Demand 
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TABLE 8.3.1-1.-Comparison of Potential Consequences ofContinued Operations ofLANL: Normal Operations-Continued 
- -- -- - ----- ------ - -- --------

RESOURCE 
NOACI'ION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER AREA 

Peak Electrical 108 megawatts (exceeds supply 113 megawatts (exceeds supply 88 megawatts (exceeds supply during 113 megawatts (exceeds supply 
Demand during winter and summer months). during winter and summer months). winter months and within the existing during winter and summer months). 

May result in area brownouts. May result in area brownouts. supply the rest of the year). May May result in area brownouts. 
result in brownouts. 

Maximum Annual 1,840,000 decatherms (well within Same as No Action Alternative. Same as No Action Alternative. Same as No Action Alternative. 
Natural Gas Demand existing supply capacity). 

Maximum Annual 712 million gallons per year (2,695 759 million gallons per year 602 million gallons per year 759 million gallons per year 
Water Demand million liters per year) (DOE rights to (2,873 million liters per year) (DOE (2,279 million liters per year) (DOE (2,873 million liters per year) (DOE 

water from main aquifer are adequate rights to water from main aquifer are rights to water from main aquifer are rights to water from main aquifer are 
to meet this demand and other adequate to meet this demand and adequate to meet this demand and adequate to meet this demand and 

demands that draw from this right to other demands that draw from this other demands that draw from this other demands that draw from this 
water.) right to water.) right to water.) right to water.) 

Annual Chemical 6,264,953 pounds 7,164,045 pounds 6,345,990 pounds 6,372,450 pounds 
Waste Generation (2,886,000 kilograms) (3,249,000 kilograms) (2,878,000 kilograms) (2,890,000 kilograms) 

AnnualLLW 344,246 cubic feet 454,417 cubic feet 338,209 cubic feet 382,123 cubic feet 
Generation (includes (9,752 cubic meters) (12,873 cubic meters) (9,581 cubic meters) (10,825 cubic meters) 
low-level mixed 
waste [LLMW]) 

Annual Transuranic 18,956 cubic feet (537 cubic meters) 19,274 cubic feet (546 cubic meters) 6,707 cubic feet (190 cubic meters) 8,825 cubic feet (250 cubic meters) 
(TRU)Waste 
Generation (includes 
Mixed TRU Waste) 

Increase in Increase of 63,000 square feet Increase of 73,000 square feet Same as No Action Alternative. Same as No Action Alternative. 

Contaminated Space (5,853 square meters), as compared (6,782 square meters), as compared 
to the index. to the index. 
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TABLE 8.3.1-l.-Comparison of Potential Consequences ofContinued Operations ofLANL: Normal Operations-Continued 

RESOURCE 
NO ACTION EXPANDED OPERATIONS REDUCED OPERATIONS GREENER AREA 

TRANSPORTATION (INCIDENT FREE) 

Public Radiation • Along route: 3.3 person-rem/year • Along route: 4.2 person-rem/year • Along route: 3.5 person-rem/year • Along route: 3.6 person-rem/year 
Exposure (Off-Site of operation (0.0017 excess LCF/ of operation (0.0021 excess LCF/ of operation (0.0017 excess LCF/ of operation (0.0018 excess LCF/ 
Shipments)3 year of operation). year of operation). year of operation). year of operation). 

• Sharing route: 30 person-rem/year • Sharing route: 37 person-rem/year • Sharing route: 31 person-rem/year • Sharing route: 33 person-rem/year 
of operation (0.015 excess LCF/ of operation (0.019 excess LCF/ of operation (0.015 excess LCF/ of operation (0.015 excess LCF/ 
year of operation). year of operation). year of operation). year of operation). 

• At rest stops: 210 person-rem/year • At rest stops: 270 person-rem/year • At rest stops: 230 person-rem/year • At rest stops: 250 person-rem/year 
of operation (0 .11 excess LCF /year of operation (0.14 excess LCF/year of operation (0.12 excess LCF/year of operation (0 .12 excess LCF /year 
of operation). of operation). of operation). of operation). 

• MEl: 0.0003 rem/year of operation • MEl: 0.0004 rem/year of operation • MEl: 0.0003 rem/year of operation • MEl: 0.0003 rem/year of operation 
(1.5 x 10"7 excess LCFs/year of (1.9 x 10"7 excess LCFs/year of (1.6 x 10"7 excess LCFs/year of (1.7 x 10"7 excess LCFs/year of 
operation). operation). operation). operation). 

Worker (Drivers) • Off-site: 470 person-rem/year of • Off-site: 580 person-rem/year of • Off-site: 510 person-rem/year of • Off-site: 530 person-rem/year of 
Radiation Exposurea operation (0.19 excess LCF /year of operation (0.23 excess LCF/year of operation (0 .21 excess LCF /year of operation (0.21 excess LCF /year of 

operation). operation). operation). operation). 

• On-site: 4.2 person-rem/year of • On-site: 10.3 person-rem/year of • On-site: 4.3 person-rem/year of • On-site: 4.5 person-rem/year of 
operation (0.0018 excess LCF/year operation (0.0041 excess LCF/year operation (0.0017 excess LCF/year operation (0.0018 excess LCF/year 

of operation). of operation). of operation). of operation). 

MEl= Maximally exposed individual (a hypothetical individual who takes no protective actions and receives the maximum potential dose). An MEl may be defmed for a particular event or location or for 
the entire site. The LANL MEl is the MEl at LANL in the location that receives the highest possible dose out of all potential locations (used in this SWEIS for inhalation pathway analyses). 

mrem = millirem 
Note: The impacts of implementing the proposed actions in the SW]Ilus Plutonium Disposition EIS, Lead Test Assembly (section 1.5.8); Siting, Construction, and Operation of the Spallation Neutron 

Source (section 1.5.9); and CT EIS (section 1.5.10) are summarized in chapter 5, section 5.6. 
8 Impacts, in terms of excess LCFs per year of operation, are used to quantifY the risks of exposure to radiation. When the impact is applied to an individual (e.g., an MEl), the risk is a lifetime incremental 

probability of a fatal cancer per year of operation. When applied to a population of individuals, the risk is the incremental number of fatal cancers anticipated in the exposed population for each year of 
operation. 

b Special pathways refers to the analyses performed regarding potential exposures to radioactive or other hazardous contaminants through pathways or practices associated with the traditional activities of 
communities in the area (e.g., smoking or drinking [as teas) locally grown herbs, increased ingestion of local fJShes, or uses of soils or clays in arts and crafts). 
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TABLE S.3.1-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents 
- --

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

TRANSPORTATION ACCIDENfSc,f 

Vehicle Accidents (No Cargo Accidents per year 4.5 9.0 4.9 5.2 
Release) 

Resulting injuries per year 3.8 7.6 3.3 3.8 

Resulting fatalities per year 0.38 0.78 0.33 0.44 

Release of Radioactive Cargo Radiation dose (person-rem/year) 2.8 3.0 2.8 3.0 
(Bounding Off-Site Accidents) 

Resulting in excess LCF per year 0.0014 0.0016 0.0014 0.0016 
of operation (total along entire 

route) 

Release of Radioactive Cargo Plutonium-238: 
(Bounding On-Site Accidents) • Accidents per year 8.8 X 10·8 1.1 x w-7 8.8 x w-8 8.8 x 10·8 

• MEl dose (rem) 8.7 8.7 8.7 8.7 

• Resulting MEl risk 7.7 X 10"7 rem/year 1.4 X 1 0"6 rem/year 7.7 X 10"7 rem/year 7.7 X 10"7 rem/year 
(3.1 x 10·10 excess (5.8 x 10"10 excess (3.1 x 10"10 excess (3.1 x 10-10 excess 

LCFs/year) LCFs/year) LCFs/year) LCFs/year) 

Irradiated targets: 

• Accident frequency 3.1 x 10·6 3.2 x 10·6 2.9 x 10·6 3.2 x w-6 

• MEl consequence Acute fatality Acute fatality Acute fatality Acute fatality 

• Resulting MEl risk 3.1 X 10"6 fatalities/year 3.2 x 10-6 fatalities/year 2.9 x 10-6 fatalities/year 3.2 X 1 0·6 fatalities/year 

Release of Chemical Cargo Chlorine: Injuries per year (total) 0.006 0.013 0.0056 0.006 

Chlorine: Fatalities per year (total) 0.0016 0.0036 0.0015 0.0016 

Propane: Injuries per year (total) 0.0014 0.0031 0.0014 0.0014 

Propane: Fatalities per year (total) 0.00035 0.00076 0.00032 0.00035 
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TABLE S.J.l-2.-Comparison of Potential Consequences ofContinued Operations ofLANL: Accidents-Continued 
- - -- - ---

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

ACCIDENTS (OTHER THAN TRANSPORTATION ACCIDENTS AND WORKER PHYSICAL SAFETY INCIDENTSIACCIDENTS)c 

SITE-01: Site-Wide Earthquake Event frequency (per year) 0.0029 0.0029 0.0029 0.0029 
with Severe Damage to Multiple 

MEl dose (rem) 20 20 20 20 Low-Capacity Facilities3 

Public exposure (person-rem) 27,726 27,726 27,726 27,726 
excess LCF 16 16 16 16 

SITE-02: Site-Wide Earthquake Event frequency (per year) 0.00044 0.00044 0.00044 0.00044 
with Severe Damage to Multiple 

MEl dose (rem) 34 34 34 34 
Moderate-Capacity Facilities3 

Public exposure (person-rem) 41,340 41,340 41,340 41,340 
excess LCF 24 24 24 24 

SITE-03: Site-Wide Earthquake Event frequency (per year) 0.000071 0.000071 0.000071 0.000071 
with Severe Damage to Essentially 

MEl dose (rem) 247 247 247 247 All F acilitiesa,d 

Public exposure (person-rem) 210,758 210,758 210,758 210,758 
excessLCF 134 134 134 134 

SITE-04: Site-Wide Wildfire Event frequency (per year) 0.1 0.1 0.1 0.1 
Consuming Combustible 

MEl dose (rem) <25 <25 <25 <25 
Structures and Vegetation 

Public exposure (person-rem) 675 675 669 675 
excess LCF 0.34 0.34 0.33 0.34 

RAD-12: Plutonium Release Event frequency (per year) Approximately Approximately Approximately Approximately 
from a Seismically Initiated Event 1.5 X 10-6 1.5 x w-6 1.5 X 10-6 1.5 X 10-6 

MEl dose (rem) 138 138 138 138 

Public exposure (person-rem) Approximately 35,800 Approximately 35,800 Approximately 35,800 Approximately 35,800 
excess LCF 18 18 18 18 

Worker consequences Any in the facility would Any in the facility would Any in the facility would Any in the facility would 
be killed by explosion or be killed by explosion or be killed by explosion or be killed by explosion or 

falling debris. falling debris. falling debris. falling debris. 
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TABLE 8.3.1-2.-Comparison of Potential Consequences of Continued Operations ofLANL: Accidents-Continued 
-- -- ·----------··--

ACCIDENT MEASURE NOACfiON EXPANDED REDUCED 
GREENER OPERATIONS OPERATIONS 

CHEM-01: Single Cylinder Event frequency (per year) 0.0012 0.0013 0.0011 0.0012 
Chlorine Release from Potable 
Water Treatment Station (TA-O) MEl NA NA NA NA 

Public exposed to: 
>ERPG-3 12 12 12 12 
>ERPG-2b 43 43 43 43 

Worker consequences If workers are present, If workers are present, If workers are present, If workers are present, 
there is potential for there is potential for there is potential for there is potential for 

worker injury or fatality. worker injury or fatality. worker injury or fatality. worker injury or fatality. 

CHEM-02: Multiple Cylinder Event frequency (per year) 0.00013 0.00015 0.00012 0.00013 
Chlorine Release from Toxic Gas 

MEl NA NA NA NA Storage Facility (TA-3) 

Public exposed to 292 292 292 292 
> ERPG-3 or> ERPG-2 

Worker consequences Possible injuries or Possible injuries or Possible injuries or Possible injuries or 
fatalities to workers fatalities to workers fatalities to workers fatalities to workers 

present at time of present at time of present at time of present at time of 
accident or responding accident or responding accident or responding accident or responding 

to accident. to accident. to accident. to accident. 

CHEM-03: Single Cylinder Event frequency (per year) 0.00012 0.00012 0.00012 0.00012 
Chlorine Release from Toxic Gas 

MEl NA NA NA NA Storage Facility (TA-3) 
Public exposed to: 

>ERPG-3 239 239 239 239 
>ERPG-2 263 263 263 263 

Worker consequences Unlikely that workers Unlikely that workers Unlikely that workers Unlikely that workers 
are present~ but if are present~ but if are present~ but if are present~ but if 

present, there is potential present, there is potential present, there is potential present, there is potential 
for worker injury or for worker injury or for worker injury or for worker injury or 

fatality. fatality. fatality. fatality. 
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- --- -- ----- --

EXPANDED REDUCED ACCIDENT MEASURE NO ACTION 
OPERATIONS OPERATIONS 

GREENER 

CHEM--04: Bounding Single Event frequency (per year) 0.004 0.004 0.004 0.004 
Container Release of Toxic Gas 

MEl NA i (Selenium Hexaflouride) from NA NA NA 

Toxic Gas Cylinder Storage Public exposed to: 
(TA-54) >ERPG-3 0 0 0 0 

>ERPG-2 0 0 0 0 

I 
Worker consequences Possible injuries or Possible injuries or Possible injuries or Possible injuries or 

fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 
workers present at time workers present at time workers present at time workers present at time 

of accident. of accident. of accident. of accident. 

CHEM--05: Bounding Multiple Event frequency (per year) 0.00051 0.00051 0.00051 0.00051 
Cylinder Release of Toxic Gas 

MEl NA NA NA NA 
(Sulfur Dioxide) from Toxic Gas 
Cylinder Storage (TA-54) Public exposed to: 

>ERPG-3 0 0 0 0 
>ERPG-2 0 0 0 0 

Worker consequences Possible injuries or Possible injuries or Possible injuries or Possible injuries or 
fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 fatalities to up to 5 

workers present at time workers present at time workers present at time workers present at time 
ofaccident. of accident. of accident. of accident. 

CHEM--06: Chlorine Gas Release Event frequency (per year) 0.063 0.063 0.063 0.063 
from Plutonium Facility (TA-55) 

MEl NA NA NA NA 
Process Line 

Public exposed to: 
>ERPG-3 7 7 7 7 
>ERPG-2 102 102 102 102 

Worker consequences Unlikely that workers Unlikely that workers Unlikely that workers Unlikely that workers 
are present; but if are present; but if are present; but if are present; but if 

present, there is potential present, there is potential present, there is potential present, there is potential 
for worker injury. for worker injury. for worker injury. for worker injury. 
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TABLE S.3.1-2.-Comparison of Potential Consequences ofContinued Operations ofLANL: Accidents-Continued 
- - --- ------

ACCIDENT MEASURE NO ACTION EXPANDED REDUCED 
GREENER 

OPERATIONS OPERATIONS 

RAD-01: Plutonium Release Event frequency (per year) 0.0016 0.0016 0.0016 0.0016 
from Container Storage Area Fire 

MEl dose (rem) 46 46 46 46 Involving TRU Waste Drums 
(TA-54) Public exposure (person-rem) 72 72 72 72 

excess LCF 0.04 0.04 0.04 0.04 

Worker consequences Potential for plutonium Potential for plutonium Potential for plutonium Potential for plutonium 
inhalation, but no inhalation, but no inhalation, but no inhalation, but no 
fatalities would be fatalities would be fatalities would be fatalities would be 

expected. expected. expected. expected. 

RAD-03: Reactivity Excursion at Event frequency (per year) 3.4 X 10-6 3.4 X 10-6 3.4 x 10-6 3.4 X 10"6 

Pajarito Site (TA-18) Kiva #3, 
MEl dose rem e 150 150 150 150 

Vaporizing Some Enriched 
Uranium Fuel and Melting the Public exposure (person-rem) 110 110 110 110 
Remainder excessLCF 0.06 0.06 0.06 0.06 

Worker consequences No acute fatalities would No acute fatalities would No acute fatalities would No acute fatalities would 
be expected. be expected. be expected. be expected. 

RAD-05: Aircraft Crash with Event frequency (per year) 5.3 X 10-6 5.3 X 10-6 S.3x 10-6 5.3 X 10-6 

Explosion and/or Fire at TA-21 
MEl dose (rem) 0.01 0.01 0.01 O.Ql 

Resulting in Tritium Oxide 
Release Public exposure (person-rem) 24 24 24 24 

excessLCF 0.01 0.01 0.01 0.01 

Worker consequences Aircraft crash could Aircraft crash could Aircraft crash could Aircraft crash could 
cause injuries and cause injuries and cause injuries and cause injuries and 

accidents to workers accidents to workers accidents to workers accidents to workers 
present; workers not present; workers not present; workers not present; workers not 

affected by crash could affected by crash could affected by crash could affected by crash could 
be exposed to tritium be exposed to tritium be exposed to tritium be exposed to tritium 

oxide released by crash. oxide released by crash. oxide released by crash. oxide released by crash. 
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TABLE 8.3.1-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 

ACCIDENT MEASURE NO ACTION 
EXPANDED REDUCED 

GREENER 
OPERATIONS OPERATIONS 

RAD-07: Plutonium Release due Event frequency (per year) 0.00015 0.0003 0.00011 0.00015 
to Container Storage Area Fire 

MEl dose (rem) 74 74 74 74 Involving TRU Waste Drums 
(TA-50) Public exposure (person-rem) 1,300 1,300 1,300 1,300 

excess LCF 0.69 0.69 0.69 0.69 

Worker consequences No acute fatalities would No acute fatalities would No acute fatalities would No acute fatalities would 
be expected. be expected. be expected. be expected. 

RAD-08: Aircraft Crash with Event frequency (per year) 4.3 X 10-6 4.3 X 10-6 4.3 X 10-6 4.3 X 10-6 

Explosion and/or Fire at the TRU 
MEl dose (rem) 22 22 22 22 

Waste Area at TA-54 
Public exposure (person-rem) 400 400 400 400 

excessLCF 0.2 0.2 0.2 0.2 

Worker consequences Aircraft crash could Aircraft crash could Aircraft crash could Aircraft crash could 
cause injuries and cause injuries and cause injuries and cause injuries and 

fatalities to workers fatalities to workers fatalities to workers fatalities to workers 
present; workers not present; workers not present; workers not present; workers not 

affected by crash could affected by crash could affected by crash could affected by crash could 
be exposed to plutonium be exposed to plutonium be exposed to plutonium be exposed to plutonium 

released by crash. released by crash. released by crash. released by crash. 

RAD-09: TRU Waste Drum Event frequency (per year) 0.4 0.49 0.4 0.4 
Failure or Puncture at TA-54, 

MEl dose (rem) 0.41 0.41 0.41 0.41 
Area G (results are for typical 
drum) Public exposure (person-rem) 4.3 4.3 4.3 4.3 

excessLCF 0.002 0.002 0.002 0.002 

Worker consequences Some workers could Some workers could Some workers could Some workers could 
inhale plutonium (dose inhale plutonium (dose inhale plutonium (dose inhale plutonium (dose 

would depend on would depend on would depend on would depend on 
protective measures protective measures protective measures protective measures 
taken), but no acute taken), but no acute taken), but no acute taken), but no acute 
fatalities would be fatalities would be fatalities would be fatalities would be 

expected. expected. expected. expected. 
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TABLE S.3.1-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 
- ---- ----- -- - -- -- -····--- ---- ---- - - - - - - - - - -- --------

ACCIDENT MEASURE NOACfiON EXPANDED REDUCED 
GREENER OPERATIONS OPERATIONS 

RAD-13: Plutonium Melting and Event frequency (per year) 0.000016 0.000016 0.000016 0.000016 
Release Accident at Pajarito Site 

MEl dose (rem) 120 120 120 120 (TA-18) Kiva #3 

Public exposure (person-rem) 160 160 160 160 
excess LCF 0.08 0.08 0.08 0.08 

VVorkerconsequences No acute fatalities would No acute fatalities would No acute fatalities would No acute fatalities would 
be expected. be expected. be expected. be expected. 

RAD-15: Plutonium Release Event frequency (per year) 0.000032 0.000032 0.000032 0.000032 
from a VVing Fire at the CMR 

MEl dose (rem) 40 91 40 40 Building (in TA-3) 

Public exposure (person-rem) 1,700 3,400 1,700 1,700 
excess LCF 0.85 1.7 0.85 0.85 

VVorkerconsequences 1 to 3 workers present in 1 to 3 workers present in 1 to 3 workers present in 1 to 3 workers present in 
accident location could accident location could accident location could accident location could 
be injured or killed due be injured or killed due be injured or killed due be injured or killed due 

to fire; if not killed, to fire; if not killed, to fire; if not killed, to fire; if not killed, 
could inhale plutonium. could inhale plutonium. could inhale plutonium. could inhale plutonium. 

Other workers in the Other workers in the Other workers in the Other workers in the 
area could be affected by area could be affected by area could be affected by area could be affected by 

smoke inhalation. smoke inhalation. smoke inhalation. smoke inhalation. 

RAD-16: Aircraft Crash with Event frequency (per year) 3.5 X 10-6 3.5 X 10-6 3.5 x w-6 3.5 X 10-6 
Explosion and/or Fire at the CMR 

MEl dose (rem) 3 3 3 3 
Building (in TA-3) Resulting in a 
Plutonium Release Public exposure (person-rem) 56 56 56 56 

excessLCF 0.03 0.03 0.03 0.03 

VVorker consequences Aircraft crash could Aircraft crash could Aircraft crash could Aircraft crash could 
cause injuries and cause injuries and cause injuries and cause injuries and 

accidents to nearly all accidents to nearly all accidents to nearly all accidents to nearly all 
workers in the building; workers in the building; workers in the building; workers in the building; 
workers not affected by workers not affected by workers not affected by workers not affected by 
crash could be exposed crash could be exposed crash could be exposed crash could be exposed 

to plutonium released by to plutonium released by to plutonium released by to plutonium released by 
crash. crash. crash. crash. 
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TABLE S.J.l-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 

ACCIDENT MEASURE NO ACTION EXPANDED REDUCED 
GREENER 

OPERATIONS OPERATIONS 

WORK-01: Worker Fatality Due Event frequency (per year) 0.001 to 0.01 0.0015 to O.QIS 0.0008 to 0.008 0.0006 to 0.006 
to Inadvertent High Explosives 

Worker injuries or fatalities 1 to 10 injuries or 1 to 10 injuries or I to 10 injuries or I to 10 injuries or Detonation 
fatalities. fatalities. fatalities. fatalities. 

WORK-02: Worker Illness or Event frequency (per year) 0.01 toO.I 0.01 to 0.1 0.01 to 0.1 O.OI to 0.1 
Fatality Due to Inadvertent 

Worker injuries or fatalities 1 injury or fatality. 1 injury or fatality. I injury or fatality. 1 injury or fatality. 
Biohazard Contamination 

WORK.-03: Multiple Worker Event frequency (per year) <O.OOOOI < 0.00001 < 0.00001 <0.00001 
Fatality Due to Inadvertent 

Worker exposures or fatalities Substantial doses and Substantial doses and Substantial doses and Substantial doses and 
Nuclear Criticality Event 

possible fatalities. possible fatalities. possible fatalities. possible fatalities. 

WORK-04: Worker Injury or Event frequency (per year) O.OI to 0.1 O.OI to 0.1 O.OI to 0.1 O.OI to O.I 
Fatality Due to Inadvertent 

Worker injuries or fatalities Typically I, rarely Typically I, rarely Typically I, rarely Typically I, rarely 
Nonionizing Radiation Exposure 

several, injuries or several, injuries or several, injuries or several, injuries or 
fatalities. fatalities. fatalities. fatalities. 

WORK-OS: Worker Exposure to Event frequency (per year) 0.23 0.23 0.23 0.23 
Plutonium Released from a 

Worker injuries or fatalities I or 2 workers I or 2 workers I or 2 workers I or 2 workers 
Degraded Storage Container at 
TA-55 

potentially exposed to potentially exposed to potentially exposed to potentially exposed to 
plutonium inhalation. plutonium inhalation. plutonium inhalation. plutonium inhalation. 

MEl= Maximally exposed individual (a hypothetical individual who takes no protective actions and receives the maximum potential dose). An MEl may be defmed for a particular event or location or for 
the entire site. The LANL MEl is the MEl at LANL in the location that receives the highest possible dose out of all potential locations (used in this SWEIS for inhalation pathway analyses). 

ERPG = Emergency Planning Response Guideline 
NA =Not Applicable 
a Workers in buildings that are structurally damaged or collapse could be injured or killed, but the number of workers injured or killed cannot be predicted a priori. Wotker excess latent cancer fatalities due 

to radiological releases in an earthquake and worker injuries or fatalities due to chemical releases in an earthquake are expected to be small or modest increments to the impacts directly attributable to the 
earthquake (e.g., the collapse of structures). The estimates of event frequencies and impacts are conservative. 

b ERPG-2 is the maximum airborne concentration below which it is believed that nearly all individuals could be exposed for up to 1 hour without irreversible or serious health effects or symptoms that 
could impair their abilities to take protective action. ERPG-3 is the maximum airborne concentration below which it is believed that nearly all individuals could be exposed for up to 1 hour without life
threatening health effects. 

0 Impacts, in terms of excess LCFs per year of operation, are used to quantify the risks of exposure to radiation. When the impact is applied to an individual (e.g., an MEl), the risk is a lifetime incremental 
probability of a fatal cancer per year of operation. When applied to a population of individuals, the LCFs per year expresses is incremental number of fatal cancers anticipated in the exposed population 
for each year of operation. 

d There is a potential for fault rupturing to occur at the CMR Building (TA-3-29) at a somewhat lower frequency than the SITE-OJ earthquake (estimated at 1 to 3 x w-5 per year). Should this occur in 
association with the SITE-03 earthquake, a conservative estimate results in an additional 133,833 person-rem population exposure (increasing excess LCFs by 99), and an increase to the MEl of 134 rem. 

• The MEl dose is provided, under this accident scenario, for an individual located on Pajarito Road at a distance of 164 feet (SO meters) from the facility, even though Pajarito Road would be closed to the 
public during outdoor operations. 
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TABLE S.J.l-2.-Comparison of Potential Consequences of Continued Operations of LANL: Accidents-Continued 

f Transportation accidents are typically calculated using computer codes, considering varying accident rates for route types, varying populations along the routes, and other factors. The calculated risks are 
presented as the product ofthe accident frequency and the accident consequence; for such calculations, the frequency and consequence terms are not readily accessible from the calculational results. As 
such, this table reflects the risks associated with transportation accidents, but generally does not separately present the consequence and frequency terms. The on-site radioactive transportation analyses 
were done by hand calculations, and for these accidents, frequency, consequence, and risk are all presented separately in the table. 

Note: Often, there are no differences between accident impacts among the alternatives, largely as a result of conservative approaches used in accident frequency and public consequence. The inventories 
used in the analyses are typically those of permitted or administrative limits (i.e., controls on the maximum amounts of material that can be processed at one time and/or in storage), rather than operational 
values (i.e., the actual amount of material needed to perform the task). The operational values would be more likely to change among the alternatives. The administrative limits or inventories are selected 
so that the analyses are sufficiently conservative and bounding to cover maximum possible operational values. The accident frequencies depend upon the accident initiators, such as an aircraft crash, 
earthquake, or wildftre. These particular initiators are independent of the operations and of inventory; therefore, the frequency or likelihood of such an event remains constant among the alternatives. In 
the few cases of accidents in which the frequency depends upon operations, the variation in frequency among the alternatives does not necessarily translate into a significant change in the risk of an 
environmental release to the public because the value of a release is very small. Likewise, the risk to workers is affected by the change in frequency of the operations; but, the consequence of a single 
accident remains the same. 
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LANLSWEIS 

and accidents resulting from external human 
activities (such as airplane crashes and 
transportation accidents). 

The major contributors to environmental 
impacts of operating LANL are wastewater 
discharges and radioactive air emissions. 

• Historic discharges to Mortandad Canyon 
from the Radioactive Liquid Waste 
Treatment Facility have resulted in above 
background residual radionuclide 
(americium, plutonium, strontium-90, and 
cesium-137) concentrations, as well as 
nitrates in alluvial groundwater and 
sediments. 

• Plutonium deposits have been detected 
along the Rio Grande between Otowi and 
Cochiti Lake. 

• The principal contributors to radioactive air 
emissions have been and continue to be the 
Los Alamos Neutron Science Center and 
high explosives testing activities. 

In addition, trace amounts of tritium have been 
detected in some samples from the main aquifer. 
(Isolated results have indicated the presence of 
other radionuclides. However, results have not 
been duplicated in previous or subsequent 
samples, making these results suspect.) 

The analysis in the SWEIS indicates that there 
would be very little difference in the 
environmental impacts among the SWEIS 
alternatives analyzed. The major discriminators 
among alternatives would be: collective worker 
risk due to radiation exposure, socioeconomic 
effects due to LANL employment changes, and 
electrical power demand. The separate analyses 
of impacts to air and water resources constitute 
some of the source information for analysis of 
impacts to human health and the environment. 
As can be seen from those presentations, the 
variation across the alternatives is not of a 
sufficient magnitude to cause large differences 
in effects. 
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Often, there are no differences between accident 
impacts among the alternatives, largely as a 
result of conservative approaches used in 
accident frequency and public consequence. 
The inventories used in the analyses are 
typically those of permitted or administrative 
limits (i.e., controls on the maximum amounts 
of material that can be processed at one time 
and/or in storage), rather than operational values 
(i.e., the actual amount of material needed to 
perform the task). The operational values would 
be more likely to change among the alternatives. 
The administrative limits or inventories are 
selected so that the analyses are sufficiently 
conservative and bounding to cover maximum 
possible operational values. The accident 
frequencies depend upon the accident initiators, 
such as an aircraft crash, earthquake, or wildfire. 
These particular initiators are independent of 
the operations and of inventory; therefore, the 
frequency or likelihood of such an event 
remains constant among the alternatives. In the 
few cases of accidents in which the frequency 
depends upon operations, the variation in 
frequency among the alternatives does not 
necessarily translate into a significant change in 
the risk of an environmental release to the public 
because the value of a release is very small. 
Likewise, the risk to workers is affected by the 
change in frequency of the operations; but, the 
consequence of a single accident remains the 
same. The following information highlights the 
similarities and differences between the 
consequences of alternatives. 

S.3.1.1 Land Resources 

There is little difference in the impacts to land 
resources between the No Action, Reduced 
Operations, and the Greener Alternatives. 
Differences among the alternatives are 
primarily associated with operations in existing 
facilities, and very little new development is 
planned. Therefore, these impacts are 
essentially the same as currently experienced. 
The Expanded Operations Alternative has very 
similar land resources impacts to those of the 



other three alternatives, with the principal 
differences being attributable to the visual 
impacts of lighting along the proposed 
transportation corridor and the noise and 
vibration associated with increased frequency of 
high explosives testing (as compared to the 
other three alternatives). 

S.3.1.2 Geology, Geological 
Conditions, and Soils 

There is little difference in the impacts to these 
resources across the alternatives. Wastewater 
discharge volumes with associated 
contaminants do change across the alternatives, 
but not to a degree noticeable in terms of 
impacts (such as causing soil erosion, for 
example). Under all of the alternatives, small 
quantities (as compared to existing conditions) 
of contaminants would be deposited in soils due 
to continued LANL operations and the 
Environmental Restoration Project (discussed 
further in section 8.3.3) would continue to 
remove existing contaminants at sites to be 
remediated. 

Geological mapping and fault trenching studies 
at LANL are currently underway or recently 
completed to better define the rates of fault 
movements, specifically for the Pajarito Fault, 
and the location and possible southern 
termination of the Rendija Canyon Fault. 
Appendix I of the SWEIS presents a detailed 
status of the ongoing and recently completed 
seismic hazard studies, as well as the 
implications of these studies for LANL and 
DOE. That report indicates that slip rates 
(recurrence intervals for earthquakes) are within 
the parameters assumed in the 1995 seismic 
hazards study at LANL (chapter 4, section 
4.2.2.2). 

Summa 

S.3.1.3 Water Resources 

Water demand under all alternatives (section 
8.3.1.9, below) is within existing DOE Rights to 
Water, and would result in average drops of 10 
to 15 feet (3 .1 to 4.6 meters) in the water levels 
in DOE well fields over the next 10 years. 
Except for cooling water used for the TA-53 
accelerator facilities, there are not predominant 
industrial water users at LANL. Usage, 
therefore, will remain within a fairly tight range 
among the alternatives. The related aspect of 
wastewater discharges is also within a narrow 
range for that reason. Outfall flows range from 
218 to 278 million gallons (825 to 1,052 million 
liters) per year across the alternatives, and these 
flows are not expected to result in substantial 
changes to existing surface or groundwater 
quantities. Outfall flows are not expected to 
result in substantial sutface contaminant 
transport under any of the alternatives. 
Although mechanisms for recharge to 
groundwater are highly uncertain, it is possible 
that discharges under any of the alternatives 
could result in contaminant transport in 
groundwater and off the site, particularly 
beneath Los Alamos Canyon and Sandia 
Canyon, which have increased outfall flows. 
(The outfall flows associated with the Expanded 
Operations and Greener Alternatives would 
reflect the largest potential for such contaminant 
transport, and the flows associated with the 
Reduced Operations Alternative would have the 
least potential for such transport.) 

S.3.1.4 Air Quality 

Nonradioactive hazardous air pollutants would 
not be expected to degrade air quality or affect 
human health under any of the alternatives. The 
differences across the alternatives do not result 
in large changes in chemical usage. The 
activities at LANL are such that large amounts 
are not typically used in any industrial process 
(as may be found in manufacturing facilities); 
but research and development activities 
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involving many users dispersed throughout the 
site are the norm. Air emissions are therefore 
not expected to change by a magnitude that 
would, for example, trigger more stringent 
regulatory requirements or warrant continuous 
monitoring. Radioactive air emissions change 
slightly, but are within a narrow range due to the 
controls placed on these types of emissions and 
the need to assure compliance with regulatory 
standards. The collective population radiation 
doses from these emissions range from about 
11 person-rem per year to 33 person-rem per 
year across the alternatives (primarily from 
TA-53 and high explosives testing activities), 
and the radiation dose to the LANL maximally 
exposed individual ranges from 1.9 millirem per 
year to 5.4 millirem per year across the 
alternatives (primarily from the operations at 
TA-53). These doses are considered in the 
human health impact analysis. 

S.3.1.5 Ecological and Biological 
Resources 

No significant adverse impact to these resources 
is projected under any of the alternatives. The 
separate analyses of impacts to air and water 
resources constitute some of the source 
information for analysis of impacts in this area; 
as can be seen from those presentations, the 
variation across the alternatives are not of a 
sufficient magnitude to cause large differences 
in effects. The impacts of the Expanded 
Operations Alternative differs from those of the 
other alternatives in that there is some projected 
loss of habitat; however, this habitat loss is 
small (due to limited new construction) 
compared to available similar habitat in the 
immediate vicinity, and no significant adverse 
effects to ecological or biological resources is 
expected. 

S.3.1.6 Human Health 

The total radiological doses over the next 
10 years to the public under any of the SWEIS 
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alternatives are relatively small, as compared to 
doses due to background radiation in the area 
(about 0.3 rem per year) and would not be 
expected to result in any excess latent cancer 
fatalities (LCFs) to members of the public. 
Additionally, exposure to chemicals due to 
LANL operations under any of the SWEIS 
alternatives are not expected to result in 
significant effects to either workers or the 
public. Exposure pathways associated with the 
traditional practices of communities in the 
LANL area (special pathways) would not be 
expected to result in human health effects under 
any of the alternatives. The annual collective 
radiation dose to workers at LANL ranges from 
170 person-rem per year to 833 person-rem per 
year across the SWEIS alternatives. (The 
difference is primarily attributable to the 
differences in Los Alamos Neutron Science 
Center (LANSCE) accelerator operations and 
TA-55-4 actinide processing and pit fabrication 
activities.) These dose levels would be expected 
to result in from 0.07 to 0.33 excess LCFs per 
year of operation, respectively, among the 
exposed workforce. 

These impacts, in terms of excess LCF s per year 
of operation, reflect the numbers of excess fatal 
cancers estimated to occur among the exposed 
members of the work force over their lifetimes 
per year of LANL operations. The reader 
should recognize these estimates are intended to 
provide a conservative measure of the potential 
impacts to be used in the decision-making 
process and do not necessarily portray an 
accurate representation of actual anticipated 
fatalities. In other words, one could expect that 
the stated impacts form an upper bound and that 
actual consequences could be less, but probably 
would not be worse. Worker exposures to 
physical safety hazards are expected to result in 
a range of 417 (Reduced Operations) to 507 
(Expanded Operations) reportable cases each 
year; typically, such cases would result in minor 
or short-term effects to workers, but some of 
these incidents could result in long-term health 
effects or even death. 



S.3.1.7 Environmental Justice 

Executive Order 12898 (Federal Actions to 
Address Environmental Justice in Minority 
Populations and Low-Income Populations) 
requires every federal agency to analyze 
whether its proposed action and alternatives 
would have disproportionately high and adverse 
impacts on minority or low-income populations. 
Based on the analysis of other impact areas, 
DOE expects few high and adverse impacts 
from the continued operation of LANL under 
any of the alternatives, and, to the extent 
impacts may be high and adverse, DOE expects 
the impact to affect all populations in the area 
equally. DOE also analyzed human health 
impacts from exposure through special 
pathways, including ingestion of game animals, 
fish, native vegetation, surface waters, 
sediments, and local produce; absorption of 
contaminants in sediments through the skin; and 
inhalation of plant materials. The special 
pathways have the potential to be important to 
the environmental justice analysis because some 
of these pathways may be more important or 
viable for the traditional or cultural practices of 
minority populations in the area. However, 
human health impacts associated with these 
special pathways also would not present 
disproportionately high and adverse impacts to 
minority or low-income populations. 

S.3.1.8 Cultural Resources 

Under all of the SWEIS alternatives there is a 
negligible to low potential for impacts to 
archaeological and historic resources due to 
shrapnel and vibration caused by explosives 
testing and contamination from emissions. 
Logically, potential impacts would vary in 
intensity in accordance with the frequency of 
explosives tests and the operational levels that 
generate emissions (e.g., Reduced Operations 
would reflect the lowest potential, and 
Expanded Operations would reflect the highest 
potential). Recent assessments of prehistoric 
resources indicate a low potential compared to 
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the effects of natural conditions (wind, rain, 
etc.). In addition to these potential impacts, the 
Expanded Operations Alternative includes the 
expansion of the LLW disposal site at TA-54, 
which contains several National Register of 
Historic Places (NRHP) sites; it is anticipated 
that a determination of no adverse effect to these 
resources would be achieved based on a data 
recovery plan. 

The potential impacts to specific traditional 
cultural properties (TCPs) would depend on 
their number, characteristics, and location. 
Such resources could be adversely affected by 
changes in water quality and quantity, erosion, 
shrapnel from explosives testing, noise and 
vibration from explosives testing, and 
contamination from ongoing operations. Such 
impacts would vary in intensity in accordance 
with the frequency of explosives tests and the 
operational levels that generate emissions. The 
current practice of consultation would continue 
to be used to provide opportunities to avoid or 
minimize adverse impacts to any TCPs located 
atLANL. 

8.3.1.9 Socioeconomics, 
Infrastructure, and Waste 
Management 

LANL employment (including UC employees 
and those of the two subcontractors with the 
largest employment among the LANL 
subcontractors) ranges from 9,347 (Reduced 
Operations) to 11,351 (Expanded Operations) 
full-time equivalents across the alternatives, as 
compared to 9,375 LANL full-time equivalents 
in 1996. These changes in employment would 
result in changes in regional population, 
employment, personal income, and other 
socioeconomic measures. These secondary 
effects would change existing conditions in the 
region by less than 5 percent. 

Peak electrical demand under the Reduced 
Operations Alternative exceeds supply during 
the winter months and may result in periodic 
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brownouts. Peak electrical demand under the 
No Action, Expanded Operations, and Greener 
Alternatives exceeds the power supply in winter 
and summer; this may result in periodic 
brownouts. (Power supply to the Los Alamos 
area has been a concern for a number of years, 
and DOE continues to work with other users in 
the area and power suppliers to increase this 
supply.) Natural gas demand is not projected to 
change across the alternatives, and this demand 
is within the existing supply of natural gas to the 
area; however, the age and condition of the 
existing supply and distribution system will 
continue to be a reliability issue for LANL and 
for residents and other businesses in the area. 
Water demand for LANL ranges from 
602 million gallons (2,279 million liters) per 
year to 759 million gallons (2,873 million liters) 
per year across the alternatives; the total water 
demand (including LANL and the residences 
and other businesses and agencies in the area) is 
within the existing DOE rights to water. 

LANL chemical waste generation ranges from 
3,173 to 3,582 tons (2,878,000 to 
3,249,300 kilograms) per year across the 
alternatives. LANL LL W generation, including 
low-level mixed waste (LLMW), ranges from 
338,210 to 456,530 cubic feet (9,581 to 12,837 
cubic meters) per year across the alternatives. 
LANL transuranic (TRU) waste generation, 
including mixed TRU waste, ranges from 6, 710 
to 19,270 cubic feet (190 to 547 cubic meters) 
across the alternatives. Disposal of these wastes 
at on-site or off-site locations is projected to 
constitute a relatively small portion of the 
existing capacity for disposal sites; disposal of 
all LANL LL W on the site would require 
expansion of the LL W disposal capacity beyond 
the existing footprint ofT A-54 Area Gunder all 
alternatives (although this is only included in 
the analysis of the Expanded Operations 
Alternative). 

Radioactively contaminated space in LANL 
facilities would increase by about 63,000 square 
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feet (5,853 square meters) under the No Action, 
Reduced Operations, and Greener Alternatives 
(due primarily to actions previously reviewed 
under NEP A but not fully implemented at the 
time the existing contaminated space estimate 
was established [May 1996]). The Expanded 
Operations Alternative would increase 
contaminated space in LANL facilities by about 
73,000 square feet (6,782 square meters). The 
creation of new contaminated space implies a 
clean-up burden in the future, including the 
generation of radioactive waste for treatment 
and disposal; the actual impacts of such clean
up actions are highly uncertain because they are 
dependent on the actual characteristics of the 
facility technologies available and the 
applicable requirements at the time of the 
cleanup. 

S.3.1.10 Transportation 

Incident-free transportation associated with 
LANL activities over the next 10 years would be 
conservatively expected to cause radiation 
doses that would result in about one excess LCF 
to a member of the public and two excess LCFs 
to members of the LANL workforce over their 
lifetimes under each of the SWEIS alternatives. 
(Refer to the discussion of the limitations on 
quantitative estimates of excess LCF risks in 
section S.3.1.6.) There is little variation in 
impacts because effects are small, and the 
increased transport of radioactive materials is 
not enough to make a significant change in those 
small effects. 

Transportation accidents without an associated 
cargo release over the next 10 years of LANL 
operations are conservatively projected to result 
in from 33 to 76 injuries and 3 to 8 fatalities 
(including workers and the public) across the 
alternatives. The bounding off-site and on-site 
transportation accidents over the next 10 years 
involving a release of cargo would not be 
expected to result in any injuries or fatalities to 



members of the public for any of the 
alternatives. Accidents were analyzed by type 
of material, and the maximum quantities were 
selected for analysis. These parameters do not 
change across the alternatives. Total risk also 
does not change appreciably across the 
alternatives because the frequency of shipments 
does not vary enough to substantially influence 
the result. 

8.3.1.11 Accidents (Other than 
Transportation Accidents 
and Worker Physical Safety 
Incidents/ Accidents) 

The SWEIS accident analyses considered a 
variety of initiators (including natural and 
manmade phenomena), the range of activities at 
LANL, and the range of radioactive and other 
hazardous materials at LANL. Transportation 
accidents and the relatively frequent worker 
physical safety incidents/accidents were 
considered separately (sections S .3 .1.1 0 and 
S.3.1.6, respectively). The accidents discussed 
in this section are those that bound the accident 
risks at LANL (other than transportation and 
physical safety incidents/accidents). 

The operational accident analysis included four 
scenarios that would result in multiple source 
releases of hazardous materials: three due to a 
site-wide earthquake and one due to a wildfire. 
(Three different earthquake magnitudes were 
analyzed [labeled SITE-01, SITE-02, and 
SITE-03], resulting in three different degrees of 
damage and consequences and one wildfire 
scenario [labeled SITE-04].) These four 
scenarios dominate the radiological risk due to 
accidents at LANL because they involve 
radiological releases at multiple facilities and 
are considered credible (that is, they would be 
expected to occur more often than once in a 
million years), with the wildfire considered 
likely. Another earthquake-initiated accident, 
labelled RAD-12, is facility-specific (to 
Building TA-16-411) and is dominated by the 
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site-wide earthquake accidents due to its very 
low frequency (about 1.5 x 10-6 per year). It is 
noteworthy that the consequences of such 
earthquakes are dependent on the frequency of 
the earthquake event, the facility design, and the 
amount of material that could be released due to 
the earthquake~ such features do not change 
across the SWEIS alternatives, so the impacts of 
these accidents are the same for all four 
alternatives. The risks were estimated 
conservatively in terms of both the frequency of 
the events and the consequences of such events. 
(In particular, it is noteworthy that the analysis 
assumes that any building that would sustain 
structural or systems damage in an earthquake 
scenario does so in a manner that creates a path 
for release of material outside of the building.) 
The total societal risk of an accident is the 
product of the accident frequency and the 
consequences to the total population within 
50 miles (80 kilometers). This risk, as 
presented in chapter 5 and in appendix G, ranges 
from 0.046 (SITE-01) and 0.034 (SITE-04) 
excess LCFs per year of operation, to extremely 
small numbers for most of the radiological 
accidents2. The societal risk for release of 
chemicals, such as chlorine, is calculated 
similarly as the product of the frequency and 
numbers of people exposed to greater than the 
selected guideline concentration, Emergency 
Response Planning Guideline (ERPG)-23. The 
risks for chemical releases range from 6.4 

2· As an example, for SITE-Dl the societal risk of 
0. 046 excess LCF s per year was calculated by multiplying 
the event frequency of 0.0029 per year by the 
consequence to the population of 16 excess LCFs (Table 
8.3.1-2). The excess LCFs resulting from public 
exposure are calculated by an approved model, such as 
the MACCS code, or alternatively multiplying the public 
exposure of27,726 person-rem (from accident analysis) 
by the conversion factor of 5 x 1 o·4 excess LCF s per 
person-rem (ICRP 1991). 

3· ERPG-2 is the maximum airborne concentration 
below which it is believed that nearly all individuals could 
be exposed for up to 1 hour without irreversible or serious 
health effects or symptoms that could impair their 
abilities to take protective action. 
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(SITE-0 1) people exposed per year of operation 
to vanishingly small numbers for some 
chemical releases. In general, such earthquakes 
would be expected to cause fatalities due to 
falling structures or equipment; this also would 
be true for LANL facilities. Thus, worker 
fatalities due to the direct effects of the 
earthquakes would be expected. Worker 
injuries or fatalities due to the release of 
radioactive or other hazardous materials would 
be expected to be small or modest increments to 
the injuries and fatalities due to the direct effects 
of the earthquakes. 

Often, there are no differences between accident 
impacts among the alternatives, largely as a 
result of conservative approaches used in 
accident frequency and public consequence. 
The inventories used in the analyses are 
typically those of permitted or administrative 
limits (i.e., controls on the maximum amounts 
of material that can be processed at one time 
and/or in storage), rather than operational values 
(i.e., the actual amount of material needed to 
perform the task). The operational values would 
be more likely to change among the alternatives. 
The administrative limits or inventories are 
selected so that the analyses are sufficiently 
conservative and bounding to cover maximum 
possible operational values. The accident 
frequencies depend upon the accident initiators, 
such as an aircraft crash, earthquake, or wildfire. 
These particular initiators are independent of 
the operations and of inventory; therefore, the 
frequency or likelihood of such an event 
remains constant among the alternatives. In the 
few cases of accidents in which the frequency 
depends upon operations, the variation in 
frequency among the alternatives does not 
necessarily translate into a significant change in 
the risk of an environmental release to the public 
because the value of a release is very small. 
Likewise, the risk to workers is affected by the 
change in frequency of the operations; but, the 
consequence of a single accident remains the 
same. 
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Plutonium accident risks to the public (other 
than those associated with the site-wide 
earthquake scenarios) are dominated by the 
puncture of a "typical" TRU waste drum 
(typical refers to the radioactivity of the drum 
contents), which is the highest frequency 
plutonium accident analyzed, and the release of 
plutonium from a fire in a TRU waste container 
storage area, which had one of the highest 
population doses from a plutonium accident. 
These accidents, labeled as RAD-09 and 
RAD-07, have societal risks of 0.0008 and 
0.00011 excess LCFs per year, respectively, 
under the No Action Alternative. While other 
accident scenarios were considered and 
analyzed (including process risks in TA-55 and 
the CMR Building), their risks to the public are 
at least an order of magnitude lower because 
either they are associated with relatively 
infrequent initiating events (e.g., aircraft 
crashes), or because the event occurs within 
facilities that are designed with multiple 
features (referred to as defense in depth) that 
prevent or minimize releases to the public. The 
risks associated with plutonium accidents 
change slightly (less than an order of 
magnitude) across the SWEIS alternatives. 
Frequency or consequence increases (up to 
double that of No Action) for some accidents 
under the Expanded Operations Alternative, and 
frequency decreases (by up to 25 percent) from 
some accidents under the Reduced Operations 
Alternative. RAD-07 and RAD-09 remain the 
dominant plutonium accidents for public 
exposure under all alternatives. 

An overview of the 1969 plutonium pit fire at 
the Rocky Flats site and a comparison of the 
design and operational differences between the 
Rocky Flats Plant and T A-55 --4 are presented in 
appendix G, section G.4 .1.2. Substantial 
differences exist between the nuclear facility 
and operations being conducted in TA-55-4 
today and those that were present at the Rocky 
Flats Plant in 1969. TA-55-4 was designed to 
correct the deficiencies detected in older 
facilities such as the Rock Flats Plant and is 



being upgraded to meet the even more stringent 
requirements of the 1990's, including enhanced 
seismic resistance and fire containment. 

Worker risk due to plutonium accidents is 
highly dependent on the number of workers 
present at the time of the event, on the type of 
protective measures taken at the time of the 
accident, on the speed with which these 
measures are taken, and on the effectiveness of 
medical treatment after exposure; as such, 
worker risks cannot be predicted quantitatively 
or reliably. In general, worker risks due to 
plutonium released in an accident would be 
limited to those workers in the immediate 
vicinity of the accident, and the consequences 
would be an increased risk of excess LCFs due 
to inhalation of plutonium; any acute fatalities 
would only be expected due to the initiating 
event (e.g., an aircraft crash), not due to the 
plutonium release. Risks to workers change 
across alternatives only to the extent that 
frequencies of the events change (as discussed 
above for public risk from plutonium accidents). 

The risks to the public associated with highly 
enriched uranium (labeled as RAD-03) and 
tritium (R.AD-05) releases due to accidents, 
other than the site-wide earthquakes, are several 
orders of magnitude lower than those for the 
earthquake or for the plutonium accidents. 
Similarly, worker risks in such accidents are 
also substantially lower for these types of 
accidents (as compared to the worker risks for 
site-wide earthquakes or plutonium accident 
events). The risks to the public and to the 
workers associated with highly enriched 
uranium and tritium releases do not change 
across the alternatives because the frequencies 
of the initiating events and the amounts of 
material involved in the accident do not change 
across the alternatives. 

The risk to the public from accidents that result 
in chemical releases (due to events other than 
the site-wide earthquakes and wildfire) at 
LANL dominate all other accident risks. In 
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particular, the release of chlorine gas from 
TA-55 (labeled as CHEM-06) has a relatively 
high frequency and substantial consequences. 
The societal risk for this accident (again, the 
product of the frequency and consequence) is 
about six people per year who would be exposed 
to greater than ERPG-2 concentrations of 
chlorine. The site-wide wildfire also can release 
some chemicals that would be released by 
earthquakes. Because the frequency of the 
wildfire is much greater than that of 
earthquakes, SITE-04 has a societal risk of 1.1 
people per year exposed to greater than 
ERPG-2 concentrations of formaldehyde. 
Three other accidents that result in chemical 
releases (CHEM-01, CHEM-02, and 
CHEM-03) have societal risks that are very 
similar to the risks associated with hazardous 
chemical releases from the site-wide 
earthquakes (up to 0.066 people per year 
exposed to greater than ERPG-2 concentrations 
of chlorine gas for CHEM-0 1 ). It is noteworthy 
that the scenario for CHEM-01 is associated 
with potable water treatment activities; such 
activities are typical of municipal water supply 
operations throughout the U.S. It is also 
noteworthy that the LANL potable water 
treatment process is being changed to a process 
that does not require that quantities of chlorine 
gas be stored for use. The risk associated with 
CHEM-06 would not be expected to change 
across the SWEIS alternatives; CHEM-01 and 
CHEM-02 have slight changes in risk across the 
alternatives (up to a 14 percent increase and an 
8 percent decrease for CHEM-02) due to the 
operational changes (which change the 
frequencies of these accidents) associated with 
the Expanded Operations Alternative and the 
Reduced Operations Alternative. 

As with other worker accidents discussed 
above, the risk of worker injury or fatality due to 
these chemical release accidents is highly 
dependent on whether workers are present at the 
time of the accident, the protective measures 
taken, how quickly protective measures are 
taken, and the effectiveness of medical 
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treatment after the event. For CHEM-01, 
CHEM-03, and CHEM-06, it is unlikely that 
workers would be in the area at the time of the 
event (if workers were present, there is potential 
for worker injury or fatality). For CHEM-02, 
the fire and the chlorine release would be 
visible, and escape is likely for any workers 
present; if workers present do not escape, injury 
or fatality is possible. For CHEM-04 and 
CHEM-05, four or five workers are typically in 
the area during working hours; workers present 
could be injured or killed by missiles from the 
cylinder rupture or from exposure to the toxic 
gas. Risks to workers change across alternatives 
only to the extent that frequencies of the events 
change (as discussed above for public risk from 
chemical release accidents). 

In addition to the discussions of worker risks for 
the accidents discussed above, four other 
accidents were analyzed specifically for 
potential risk to workers (these would not be 
expected to result in substantial risks to the 
public). Of the worker accidents analyzed 
(recalling that transportation and physical safety 
hazards are discussed separately, in sections 
S.3.1.10 and 8.3.1.6, respectively), the highest 
frequency worker accidents would be associated 
with a biohazard contamination (WOR.K-02) or 
with an inadvertent exposure to nonionizing 
radiation (WOR.K-04); these would be expected 
to result in injury or fatality to one worker. 
Multiple worker injuries or fatalities are 
possible from either an inadvertent high
explosives detonation (WORK.-01) or from an 
inadvertent nuclear criticality event 
(WORK.-03). Risks to workers under any of 
these scenarios would not be expected to change 
across the SWEIS alternatives. 

S.3.2 Project-Specific 
Consequences 

This section summarizes the impacts of the 
proposed expansion ofLLW disposal in Area G 
and the proposed enhancement of plutonium pit 
manufacturing operations, including siting and 
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construction, as well as operational impacts, 
once construction is completed. The impacts 
reflected here are a subset of the impacts 
associated with the Expanded Operations 
Alternative (DOE's Preferred Alternative, with 
the exception that pit manufacturing would not 
be implemented at a 50 pits per year level, single 
shift, but only at a level of20 pits per year in the 
near term). 

S.3.2.1 Expansion ofTA-54/Area G 
Low-Level Waste Disposal 
Area 

The disposal ofLL W in excavated disposal cells 
at LANL has been ongoing at Area G for a 
number of years. At this time, it appears that the 
disposal space remaining in the existing 
footprint at Area G will be exhausted within the 
next 10 years. The SWEI8 examines the 
potential solutions to disposal of LL W through 
shipment off the site to the extent possible, use 
of the existing space to maximum capacity and 
shipment of the remaining waste to off-site 
locations, and expansion ofLL W disposal space 
at LANL to accommodate on-site disposal for 
the foreseeable future. 

As presented in section 8.2.5.1 and discussed in 
detail in volume IT, part I, expansion could be 
achieved by expansion of the existing disposal 
site at TA-54 (different TA-54 expansion 
options are considered), or by expansion into a 
new disposal site (TA-67 is examined as 
representative of such sites because it is the best 
characterized "new" site for such purposes). 
Expansion into Zones 4 and 6 at TA-54 IS 

DOE's PSSC Preferred Alternative. 

Land Resources 

Alternatives for the development of additional 
disposal capacity on the site involve 
approximately 40 to 72 acres (16 to 29 hectares) 
depending on location. Locations at TA-54 
involve areas that have historically been 
designated for waste management activities, 



while use of the TA-67 site would be a new land 
use designation. All sites present physical 
constraints on development of some type, such 
as required set backs from canyon rims and 
location of power lines, although the sites 
closest to existing disposal areas must also 
avoid monitoring exclusion zones established 
for investigations under the Environmental 
Restoration Project. Sites in the Zones 4 and 6 
locations are closest to existing waste disposal 
activities. There would be no changes in 
visibility of any new site from current 
operations for any location other than TA-67. 
In that case, there would be increased visibility 
from Paj arito Road. As is currently the case, 
disposal cell excavation activities could slightly 
exceed background noise levels at the nearest 
residential area (White Rock) for all sites except 
the one at TA-67. 

Geology and Soils 

All new sites involve the same types of surface 
soils and the same underlying Bandelier Tuff as 
the current disposal site. There is evidence that 
TA-67 may have a geologic fault. Disposal 
activities would not be expected to cause 
seismic activity or change soil erosion or 
geology in the area; this is due in part to the 
practice of revegetating the land after a disposal 
cell is filled and closed. These activities are not 
expected to contribute substantially to soil 
contamination in the area; this is due in part to 
the geology in the area and disposal and closure 
practices intended to isolate the buried waste 
from interacting with the environment. 

Water Resources 

There are no differences among on-site disposal 
alternatives in this resource area. Activities are 
not expected to use large quantities of water. 
Additionally, current and planned disposal 
practices (e.g., isolation of the closed disposal 
cells) minimize the potential for water to run 
across the site and to transport contaminants. 
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The geology in the area is also expected to 
contribute to the minimal transport of 
contaminants to either the surface or 
groundwater bodies in the area. 

Air Quality 

Short duration dust from excavation and diffuse 
emissions (mostly from open disposal cells) will 
be similar to recent historical experiences 
(which have not had any substantive effect on 
air quality), although road development for the 
TA-67 site would cause additional short-term 
dust and vehicle exhaust emtsstons. 
Additionally, if cleared trees are burned, the 
smoke would have a temporary effect on air 
quality. Finally, it is possible that excavation in 
Zone 4 could disturb a volatile organic 
compound plume from AreaL, resulting in low 
concentration releases; it is expected that this 
plume would be avoided during excavation. 

Ecological Resources 

Total acreage disturbed is greatest for the 
TA-67 alternative because of the need for new 
road and infrastructure development, while the 
Zone 4 and 6 alternatives involve the least 
disturbance. Because the habitat is similar for 
all the on-site development alternatives, the 
extent of habitat loss is also greatest at the 
TA-67 site, and least at the Zone 4 and 6 
locations within TA-54. The habitat change is 
expected to be relatively small under any of the 
PSSC alternatives, and similar habitat is 
available in the immediate area at both TA-54 
and TA-67. This loss of habitat is not likely to 
affect species in the area. Loss of foraging 
habitat for peregrine falcons is less than 
0.1 percent of the area's potential for all 
alternatives, except for the TA-67 alternative 
(where it would be about 1.3 percent). The loss 
ofTA-67 habitat may have an adverse effect on 
the desirability of nesting habitat in the area for 
the Mexican spotted owl. 
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Human Health 

There are no significant differences in this area 
among the PSSC alternatives, but effects on 
human health do potentially arise from 
operating the expanded waste disposal area. 
Worker health risks associated with LL W 
disposal range from radiation exposure (much 
less for individuals than the DOE radiation 
exposure standard) to occupational safety and 
health incidents and accidents related to 
excavation of disposal cells and equipment 
operations. These are similar in nature to 
existing worker health risks; however, the 
projected waste generation across LANL is 
higher under the Expanded Operations 
Alternative, so these worker impacts are slightly 
greater than have been experienced in recent 
history and greater than would be expected 
under the SWEIS No Action Alternative. 

In general, public health impacts in the near 
term would be similar to those experienced in 
recent years due to effects on soil, water, and air 
quality; as discussed above, these are minimal 
(LANL 1998). The Area G Performance 
Assessment indicates that over the next 1,000 
years the maximum health impacts to the public 
would be minimal (e.g., exposure from all 
pathways in White Rock and Pajarito Canyon is 
less than 0.1 millirem per year; exposure from 
all pathways in Caiiada del Buey is less than 
6 millirem per year). 

Environmental Justice 

Expansion of LL W disposal is not likely to 
result in disproportionately high or adverse 
impacts to minority and low-income 
populations. 

Cultural Resources 

Up to 15 known archeological sites could be 
affected by excavation activities at the Zone 4 
and 6locations, with the fewest known sites (4) 
potentially affected at the North Site location. 
Data recovery plans and consultations would be 
needed under all PSSC alternatives. (These 
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have been completed for Zone 4.) It is expected 
that existing policies and procedures at LANL 
would minimize impacts by avoiding these 
sites, where possible. Where sites cannot be 
avoided, existing procedures call for data 
recovery in consultation with the New Mexico 
State Historic Preservation Office(r) (SHPO) 
and others, where appropriate. If TCPs are 
present in areas of excavation, they would either 
be destroyed by construction or diminished in 
value. 

Socioeconomics, Infrastructure, and Waste 
Management 

All alternatives for developing additional waste 
disposal areas require minimal additional 
workers (30 more, or about a 15 percent 
increase above the No Action Alternative levels 
for solid waste management operations). 
Additionally, these activities do not demand 
substantial amounts of water, electricity, or gas. 
Finally, the generation of secondary waste is 
attributed primarily to treatment, storage, and 
repackaging operations, not to waste disposal; 
thus, secondary waste generation would not be 
expected to change substantially. 

Transportation 

The SWEIS Expanded Operations Alternative 
(with on-site disposal) would increase on-site 
shipments substantially-to almost double the 
approximately 1,300 shipments per year under 
the No Action Alternative (due to greater waste 
generation under the Expanded Operations 
Alternative and the shipment of LL W off the 
site under the No Action Alternative). 
However, due to the low radionuclide 
concentrations in LL W, the relatively short 
distances travelled on site, and the low rate of 
accidents experienced for on-site shipments, 
this large difference in shipments does not 
equate to large differences in on-site 
transportation impacts (on-site transportation 
impacts under either the Expanded Operations 
or No Action Alternatives result in far less than 
one fatality or injury over the next 10 years due 



to traffic accidents and radiation doses related to 
such shipments), and waste shipments do not 
influence the bounding cargo accident risks. 

In contrast, development and use of additional 
disposal capacity on site would reduce the off
site shipments of waste, as compared to the No 
Action Alternative ( 410 off-site LL W 
shipments per year under No Action 
Alternative, as compared to 33 under Expanded 
Operations). Again, the low concentrations of 
radionuclides in LL W would mean that these 
shipments contribute very little to incident-free 
radiation doses, and they do not bound the off
site cargo accident risk. While the longer off
site transportation mileage results in greater 
risks of vehicle accidents, injuries, and deaths, 
the~e are similar to the risks of increasing any 
vehtcular traffic and are not unique to the fact 
that these are radioactive waste shipments. The 
off-site LL W shipments are a relatively small 
percentage of the total off-site shipment mileage 
under either the SWEIS No Action Alternative 
or the Expanded Operations Alternative. 

Accidents 

Accident risk associated with waste disposal 
operations for all alternatives are essentially the 
same. This is because the accident frequencies 
are relatively insensitive to the differences in 
waste volumes across the alternatives and 
because the consequences of an accident are 
dependent on the amount of material involved in 
the accident (which changes very little across 
the alternatives), not the total amount of 
generated or disposed waste. An additional 
factor is that waste disposal requires 

· comparable packaging, handling, and 
certification in accordance with waste 
acceptance criteria whether it is disposed of on 
or off the site. 

8.3.2.2 
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Enhancement of Plutonium 
Pit Manufacturing 

The implementation of the plutonium pit 
production mission is examined in the SWEIS at 
varying levels. The No Action Alternative for 
operations includes the manufacturing of pits at 
a maximum rate of about 14 pits per year. 
Under the Expanded Operations Alternative, 
and as discussed in volume IT, part IT, DOE is 
considering the enhancement of the existing 
capability to optimize processes and remove 
process "choke" points to allow for production 
of up to 50 pits per year under single-shift 
operations (80 pits per year under multiple-shift 
operations). However, the DOE does not 
propose to implement pit manufacturing 
capability beyond a level of 20 pits per year in 
the timeframe of analyses for the SWEIS. The 
Preferred Alternative would only implement pit 
manufacturing at the 20 pits per year level in the 
near term. Nevertheless, the impacts of full 
implementation of the Enhancement of 
Plutonium Pit Manufacturing PSSC are 
included in the Expanded Operations 
Alternative. The DOE used the "CMR Building 
Use" Alternative to bound the impact analysis. 
Because other activities in TA-55 cannot be 
discontinued to make space available for the 
enhancement and operation, TA-55 does not 
hav~ enough plutonium laboratory space 
avatlable to undertake this and all other TA-55 
activities described under the Expanded 
Operations Alternative. Options (alternatives) 
for providing the additional space required to 
accommodate Expanded Operations, including 
pit production, are discussed in detail in volume 
II, part II. Under the PSSC "CMR Building 
Use" Alternative for providing this additional 
space, some existing activities at TA-55-4 
would be moved over to available space in the 
CMR Building, thus freeing space in TA-55-4 
to accommodate pit production. This would 
take p~~ce in a phase~ manner: first, the existing 
c~pabthty would be mcreased to capacity of 20 
ptts per year; after that, the additional 
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modifications would be made to achieve the 80 
pits per year capacity (using multiple shifts). 

The increased pit production will require 
additional transportation of materials between 
TA-55 and the CMR Building (at least an 
increase in transportation of samples, but 
potentially, the additional transportation of 
plutonium for CMR. activities transferred from 
TA-55-4); DOE is proposing to construct a 
dedicated road to minimize impacts (road 
closures and accidents) to the public. Under the 
Preferred Alternative, these processes would 
not be moved to the CMR Building nor would 
the transportation corridor be built. 

Land Resources 

All project alternatives other than the No Action 
Alternative require the use of additional land 

' including land that would be used for an 
optional dedicated transportation corridor 
between TA-55 and TA-3. While the land 
disturbed under the "CMR Building Use" 
Alternative would be limited to that associated 
with the transportation corridor, the Brownfield 
and TA-55-4 Add-On Alternatives would each 
require about one additional acre, both of which 
are in developed areas of TA-55. The 7 acres 
(2.8 hectares) required for the optional 
transportation corridor have been disturbed 
previously but not developed. Fencing and 
security lighting along the road could result in 
visual impacts. There would be some short
duration increase in noise during construction of 
the road; once the road is constructed traffic 

' noise would not be substantially different from 
the existing traffic noise in the area. (Note that 
the road would not be constructed to establish 
the 20 pits per year capability under the 
Preferred Alternative, and the impacts 
associated with construction of that road would 
not be incurred.) Increased noise levels due to 
construction activity at TA-55 would occur 
under any of the PSSC alternatives. In addition, 
the "CMR Building Use" Alternative would 
result in increased construction noise at TA-3. 
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Geology and Soils 

No changes in geology or soils are anticipated 
for either construction or operations under any 
PSSC alternative. 

Water Resources 

Minimal increase in water use is anticipated for 
either construction or operations under any of 
the PSSC alternatives. Some increases in 
radioactive liquid waste generation (associated 
with all activities under this alternative; pit 
production activities are not substantial 
contributors to this waste stream) would also be 
anticipated (a maximum increase of 2.6 million 
gallons [1 0 million liters] per year above the No 
Action Alternative level of about 6.6 million 
gallons [25 million liters] per year) under any of 
the PSSC alternatives. The location for 
wastewater discharge does not change from that 
under the SWEIS No Action Alternative. 

Air Quality 

The only potential construction air quality 
impacts are related to the emissions from 
construction equipment; these emissions would 
not exceed regulatory standards for criteria 
pollutants and would not be expected to affect 
air quality beyond the immediate vicinity of the 
construction work. 

Operations under the "CMR Building Use" 
PSSC alternative in TA-55-4 and the CMR 
Building directly related to the implementation 
of pit production at LANL would result in minor 
increases in radioactive air emissions. For the 
CMR Building, an increase of 38 microcuries 
per year is attributable to pit production 
activities (the total difference between the No 
Action and Expanded Operations radioactive air 
emissions at the CMR Building is about 
340 microcuries per year). For TA-55, a net 
~ncrease (considering pit manufacturing 
mcreases and decreases due to activities moved 
to the CMR Building) of about 9 microcuries 
per year is attributable to pit production 
activities (the total difference between the No 



Action and Expanded Operations radioactive air 
emissions at TA-55 is about 11 microcuries per 
year). Under the other PSSC alternatives, the 
radioactive air emissions would not increase as 
much at the CMRBuilding, but most of the total 
47 microcuries in increased annual air 
emissions attributed to pit production in both 
facilities would occur at TA-55. At the 20 pits 
per year production rate (Preferred Alternative), 
radioactive air emissions for TA-55 and the 
CMR Building together would result in about a 
20 microcuries per year increase due to pit 
production activities; the radioactive air 
emtsstons impacts under the Expanded 
Operations Alternative at this rate would be 
essentially the same as those presented under 
the "CMR Building Use" Alternative. No 
substantive changes in nonradioactive air 
emissions are expected due to these activities 
under any of the PSSC alternatives. 

Ecological Resources 

Construction of the dedicated access road under 
any of the PSSC alternatives would disturb 
about 7 acres {2.8 hectares) and would reduce 
peregrine falcon foraging and meadow jumping 
mouse habitats by this amount. Other potential 
effects include: 

• Large mammals (bear, elk, deer, mountain 
lion, coyotes) could be restricted from 
accessing the land in the transportation 
corridor and transversing to lands beyond 
the corridor; this access restriction could 
also alter predator-prey associations, food 
use, and habitat use in the project area. 

• Potential for increases in automobile/ 
animal collisions could result from elk and 
deer movement into areas these animals do 
not usually inhabit. 

Only minimal changes in potential habitat 
would be associated with alternatives requiring 
construction at TA-55 or TA-3. The total loss 
of 7 (for the "CMR Building Use" Alternative) 
to 8 (for the other two alternatives) acres (2.8 to 
3.2 hectares) of habitat is small compared to that 
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available on the entire LANL site. (Under the 
Preferred Alternative, at the 20 pits per year 
rate, these impacts would not be incurred 
because the road would not be constructed.) No 
other ecological impacts from operations are 
anticipated. 

Human Health 

Occupational exposure to radioactive material 
during the construction and modification of 
existing nuclear facility space for the "CMR 
Building Use" PSSC alternative is expected to 
result in up to 45 person-rem (0.018 excess 
LCFs) to the involved workers. The other 
alternatives would have lower doses due to the 
reduced need for modification of existing 
nuclear facility spaces to accomplish the 
construction. Radiation doses to workers during 
operations that are directly related to pit 
production would constitute an increase of 
about 150 person-rem per year (the total 
difference in collective dose associated with all 
activities at LANL between No Action and 
Expanded Operations is about 3 87 person-rem 
per year). These occupational doses would not 
be expected to vary between the PSSC 
alternatives because the total work load would 
be the same, and the design criteria of the 
facilities would be the same regardless of 
implementation. This change in collective 
worker dose constitutes an incremental increase 
of about 0.06 excess LCF per year to the worker 
population involved in these activities. At the 
20 pits per year rate (Preferred Alternative), 
worker exposures associated with pit production 
would be lower (about 130 person-rem per year 
lower than presented at the 80 pits per year rate). 
Thus, the worker population exposure and the 
estimated excess LCF risk associated with that 
exposure would be about 15 percent less than 
reflected for the Expanded Operations 
Alternative at the 80 pits per year rate. 

Impacts to public health would not be expected 
to change substantially due to routine pit 
manufacturing operations. Except for 
transportation impacts (discussed below) and 

S-57 



l.ANLSWEIS 

the contribution to public health impacts due to 
radiological air emissions, the remaining 
contributors to public health impacts do not 
change across the alternatives. As reflected in 
appendix B, (Table B.l.2.3-l), the radiological 
air emissions from TA-55 and CMR Building 
operations together contribute 1. 005 person-rem 
per year and 1.853 person-rem per year under 
the No Action and Expanded Operations 
Alteratives, respectively. (The total collective 
public doses under these alteratives are about 14 
and about 33 person-rem per year, respectively.) 
Of the total TA-55 and CMR Building air 
emissions, which lead to these collective public 
doses, about 1 percent of the curies emitted 
(under either the No Action or Expanded 
Operations Alternatives) are attributable to pit 
manufacturing, analytical chemistry support for 
pit manufacturing, actinide processing, and pit 
surveillance and disassembly activities (the 
activities that would be involved in the 
implementation of pit production at LANL 
under the Expanded Operations Alternative). 
Any variation to public health impacts between 
the PSSC alternatives would only be due to the 
differences in physical location of the air 
emission release points with relation to the 
publicly occupied areas, as discussed above in 
the air quality section. 

Environmental Justice 

Expansion of pit manufacturing is not likely to 
result in disproportionately high or adverse 
impacts to minority and low-income 
populations. 

Cultural Resources 

No impacts are anticipated under any of the 
PSSC alternatives due to construction or 
operations (prehistoric and historic sites are 
avoidable, and there are no known TCPs in the 
area). 
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Socioeconomics, Infrastructure, and Waste 
Management 

Building modifications under the "CMR 
Building Use" PSSC alternative would employ 
about 221 construction workers over about a 3-
or 4-year period (with peak employment for 
construction at 140 workers). The number of 
construction workers and project duration 
would be somewhat greater, but not 
substantially different for the other PSSC 
alternatives. Operations would increase 
employment by about 170 workers (the total 
difference between employment under No 
Action and Expanded Operations is about 1,374 
workers). At the 20 pits per year rate (Preferred 
Alternative), construction and operations 
employment would be somewhat lower than 
reflected for the "CMR Building Use" 
Alternative. The employment differences are 
small compared to the total employment 
changes under the Expanded Operations 
Alternative. Thus, the impacts presented for the 
Expanded Operations Alternative are relatively 
insensitive to the PSSC alternatives and to the 
20 pits per year phasing of pit production at 
LANL. 

Utility use and contaminated space would not 
change substantially under the "CMR Building 
Use" PSSC alternative. The other two PSSC 
alternatives would require slightly more 
electrical power and would create about 
15,000 square feet (1,400 square meters) of 
nuclear facility space that would be presumed as 
contaminated space. 

Construction for the "CMR Building Use" 
PSSC alternative would generate about 
15,100 cubic feet (426 cubic meters) of TRU 
waste, 10,200 cubic feet (288 cubic meters) of 
TRU mixed waste, 46,200 cubic feet 
(1,306 cubic meters) ofLLW, and 1,100 cubic 
feet (31 cubic meters) of LLMW. The other 
PSSC alternatives would be expected to 
generate little, if any, radioactive waste (it could 
only be generated in equipment transfer to the 
new space). Pit manufacturing operations under 



the SWEIS Expanded Operations Alternative 
are not expected to generate substantial 
quantities of waste (as presented in the final 
SSM PElS, this activity is expected to result in 
waste generation increases ofless than 5 percent 
over current levels), except for TRU waste 
generation, which will increase from this 
activity by about 3,535 cubic feet (100 cubic 
meters) per year. (The total difference between 
No Action and Expanded Operations TRU 
waste generation is about 10,600 cubic feet 
(300 cubic meters] per year.) At the 20 pits per 
year level (Preferred Alternative), TRU waste 
generation would be about 530 cubic feet 
(15 cubic meters) per year. 

Transportation 

The Expanded Operations Alternative activities 
related to pit production would be expected to 
increase on-site shipments between TA-55 and 
the CMR. Building by about 500 shipments per 
year (of plutonium sample solutions and 
plutonium metal, including components). 
Additionally, off-site shipments to and from 
Oak Ridge and Pantex are expected to increase 
by a total of about 50 shipments per year due to 
implementation of pit manufacturing at LANL. 
Even though the total risk is small (see chapter 
3, Tables 3.6.2-1 and 3.6.2-2, Transportation 
Risks), these types of plutonium shipments are 
among those that bound both on-site and off-site 
transportation risk; additionally, such shipments 
are the main contributors to driver and public 
incident-free radiation doses. Because the 
portion of these shipments attributable to pit 
production operations is a small percentage of 
the total on-site (about 5 percent) and off-site 
(about 1 percent) shipments, transportation risks 
from pit production operations under the 
Expanded Operations Alternative are very 
small. Differences in shipment quantities are 
important contributors to the differences in 
transportation risk between the No Action and 
Expanded Operations Alternatives, although the 
absolute risk presented by these shipments is 
small. The construction of a dedicated 
transportation corridor between TA-55 and the 
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CMR. Building at TA-3 would further reduce 
risk associated with mi-site shipments. At the 
20 pits per year rate (Preferred Alternative), 
there would be somewhat fewer on- and off-site 
shipments in support of pit production; thus, the 
transportation impacts at that production rate 
would be slightly lower than presented for the 
Expanded Operations Alternative at 80 pits per 
year. Under the Preferred Alternative, the 
dedicated transportation route would not be 
constructed for implementation of the 20 pits 
per year rate. 

Accidents 

Accident risk associated with pit manufacturing 
operations (and those operations moved to the 
CMR. Building to make space in TA-55 for pit 
production) are essentially the same under the 
No Action and Expanded Operations 
Alternatives. The reasons that there are such 
minor differences, given the differences in the 
number of pits manufactured, are that: 
accidents involving pit manufacturing activities 
themselves do not bound the risks associated 
with plutonium operations (chapter 3, section 
3.6.2.11), although some of the support 
operations (e.g., waste handling and plutonium 
processing and recovery) are included in the set 
of bounding accidents analyzed; the frequencies 
of the bounding accidents are relatively 
insensitive to the number of pits manufactured 
(pit manufacturing activities are relatively small 
contributors to support operations throughputs); 
and, the consequences of accidents are 
dependent on the amount of material involved in 
the accident, which is relatively insensitive to 
the quantities of pits manufactured over a year. 
(That is, the difference in the number of pits 
produced over a year is dependent on process or 
room and does not change limits for the amount 
of material allowed to be in process at one time.) 
Any variation to accident risk between the 
PSSC alternatives would only be due to the 
differences in physical location of the release 
points with relation to the publicly occupied 
areas, similar to the discussion above in the air 
quality section. 
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S.3.3 Consequences of 
Environmental Restoration 
Activities 

Environmental restoration activities, which 
include decontamination and decommissioning 
activities, are undertaken with the intent of 
reducing the long-term public and worker health 
and safety risks associated with contaminated 
sites or with surplus facilities and to reduce risk 
posed to ecosystems. Decisions regarding 
whether and how to undertake an environmental 
restoration action are made after a detailed 
assessment of the short-term and long-term 
risks and benefits for options specific to the site 
in question, and, at LANL, they are made 
primarily within the framework of the Resource 
Conservation and Recovery Act (RCRA). 

Because there are no individual or specific 
environmental restoration actions proposed 
within the scope of the SWEIS (such actions are 
proposed and undertaken on a time scale that is 
not compatible with the preparation of this 
SWEIS), the impact analyses regarding such 
actions are presented in general terms based on 
the experiences of the program, to date. As 
noted in the ecological resources and human 
health impact analyses in chapter 5, LANL' s 
influence on ecological and human health risk 
arises primarily from the legacy of past 
operations in the form of contaminants that were 
historically deposited on land and in water. An 
improvement in the risk posed by the LANL site 
is therefore expected from the removal of some 
of this legacy contamination. A principal 
impact from restoration actions is related to the 
generation of waste during the cleanup or 
decontamination and decommissioning. The 
waste generated must be stored, treated, or 
disposed. Waste generation from the totality of 
future environmental restoration actions is 
estimated in the SWEIS, and the risks 
associated with the transport, treatment, storage, 
and disposal of this waste are included in the 
analyses. 
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The short-term risks and controls associated 
with the environmental restoration activities 
include: 

• Fugitive Dust. This is the suspension of 
soil, including contaminated soil, in the air, 
resulting in the potential for exposure or 
dispersal ofthis material. AtLANL, this 
potential risk is typically controlled by 
frequently wetting the ground at the 
clean-up site; this reduces the amounts of 
material suspended in air, and thus, the risk 
to human health and the environment 
(LANL 1996). 

• Surface Runoff This is the transport of 
contaminants from the clean-up site by 
surface water flow across the site. At 
LANL, surface runoff is controlled by flow 
barriers, collection of surface water, or 
contouring the ground such that flow off the 
site is precluded (LANL 1995). 

• Soil and Sediment Erosion. This is the 
transport of soil and sediment due to the 
force of wind and the intensity and 
frequency of precipitation. This potential 
risk is mitigated by covering clean-up sites 
with tarps during storm events to minimize 
the infiltration of water (LANL 1995). 

• Worker Health and Safety Risks. 
Environmental restoration actions have 
similar risks to those discussed in the 
human health impact analyses in chapter 5. 
Activities can involve heavy equipment, 
uneven ground (e.g., trenches), solvents and 
other chemicals, and other hazards of this 
nature. Worker health and safety risks are 
mitigated with work plans, safety programs, 
protective equipment, and similar 
administrative, education, and physical 
protection measures. 

S.4 MITIGATION MEASURES 

The regulations promulgated by the Council on 
Environmental Quality (CEQ) to implement the 
procedural provisions of NEP A 
(42 U.S.C. §4321) require that an EIS include a 



discussion of appropriate mitigation measures 
(40 CFR 1502.14[f]; 40 CFR 1502.16[h]). The 
term "mitigation" includes the following: 

• 

I . 

• 

• 

• 

Avoiding an impact by not taking an action 
or parts of an action 
Minimizing impacts by limiting the 
magnitude of an action and its 
implementation 
Rectifying an impact by repairing, 
rehabilitating, or restoring the affected 
environment 
Reducing or eliminating the impact by 
preservation and maintenance operations 
during the life of the action 
Compensating for the impact by replacing 
or providing substitute resources or 
environments (40 CFR 1508.20) 

This section describes mitigation measures that 
are built into the alternatives analyzed and those 
additional measures that will be considered by 
DOE to further mitigate the adverse impacts 
identified in the SWEIS. These measures 
address the range of potential impacts of 
continuing to operate LANL. The mitigation 
measures built into the alternatives analyzed 
(section S.4.1) are of two types: (1) existing 
programs and controls and (2) specific measures 
built into the alternatives that serve to minimize 
the effects of activities under the alternatives. 

Additional mitigation measures that could 
further reduce the adverse impacts are discussed 
in section S.4.2. Commitments to mitigation 
measures would be reflected in the ROD 
following this SWEIS, with a more detailed 
description and implementation plan presented 
in a Mitigation Action Plan following the ROD. 
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S.4.1 Mitigation Measures Included 
in the SWEIS Alternatives 

S.4.1.1 Existing Programs and 
Controls 

The activities undertaken at LANL are 
performed within the constraints of applicable 
regulations, applicable DOE orders, contractual 
requirements, and approved policies and 
procedures. These requirements help to 
mitigate the potential adverse impacts of 
operations to the public, the worker, and the 
environment. For example, the application of 
DOE design standards results in more robust 
facility designs for modem nuclear facilities, 
which reduces the potential for catastrophic 
releases from such facilities in the event of 
earthquakes, high winds, or other natural 
phenomena. 

DOE and LANL also have instituted policies 
and procedures that apply to work conducted at 
LANL that help to mitigate the potential adverse 
effects of operations. Examples include: 

• 

• 

• 

• 

Procedures that control work conducted at 
LANL 
Policies regarding the knowledge, skills, 
and abilities of personnel assigned to 
perform hazardous work 
Policies reflected in agreements with other 
entities that establish policies and protocols 
regarding consultations and other 
discussions regarding LANL activities 
Policies and procedures regarding the 
stoppage and restart of work where 
unexpected hazards or resources are 
identified 

DOE also has established programs and projects 
at LANL to increase the level of knowledge 
regarding the surrounding environment, health 
of workers, health of the public around LANL, 
and the effects of LANL operations, as well as 
to avoid or reduce impacts and remediate 
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contamination from previous LANL activities. 
These programs and projects help to reduce 
potential adverse impacts by providing for 
heightened understanding of the resources that 
could be impacted. Examples include: 

• 

• 

• 

• 

• 

• 
• 

• 
• 

• 
• 
• 

The Environmental Surveillance and 
Compliance Program 
The Threatened and Endangered Species 
Habitat Management Plan 
The Natural Resource Management Plan (in 
various stages of development) 
Studies of public and worker health in and 
aroundLANL 
Implementation of the Groundwater 
Protection Management Program Plan and 
the RCRA Hydrogeologic Workplan 
The Safeguards and Security Program 
Emergency management and response 
capabilities 
LANL's Fire Protection Program 
Pollution Prevention and Waste 
Minimization Programs 
Water and Energy Conservation Programs 
The Environmental Restoration Project 
Work to remedy foreseeable power supply 
and reliability issues 

S.4.1.2 Specific Mitigation 
Measures Incorporated in 
the SWEIS Alternatives 

Several specific mitigation measures are 
included in the SWEIS alternatives. Unless 
otherwise noted below, the analyses assume that 
these measures are implemented. These 
specific measures are: 

• Development and use of a dedicated 
transportation corridor between TA-55 and 
TA-3 (TA-55 and TA-3, Expanded 
Operations Alternative) (This measure 
would not be implemented under the 
Preferred Alternative.) 

~2 

• 

• 

• 

• 

• 

• 

• 

DOE's contribution to the Santa Fe Relief 
Route (all LANL facilities, all alternatives)4 

CMR.Building Upgrades (CMRBuilding at 
TA-3, all alternatives)5 

Planned maintenance and refurbishment 
activities (e.g., Plutonium Facility at TA-55 
and Sigma at TA-3, all alternatives) 
Radioactive Liquid Waste Treatment 
Facility upgrades (TA-50, all alternatives) 
Effluent reduction activities (all LANL 
facilities, all alternatives) 
Phased containment for Dual Axis 
Radiographic Hydrodynamic Test 
(DARHT) Facility tests (one of the high 
explosives firing sites, all alternatives) 
Design of the long-pulse spallation source 
(TA-53, Expanded Operations and Greener 
Alternatives )6 

S.4.2 Other Mitigation Measures 
Considered 

In addition to those mitigation measures 
described in section S.4.1, other possible 
measures include: 

• Eliminate Public Access to Part or All of 
LANL. At various times DOE has 
considered the possibility of closing public 
access to part or all of the LANL site. 
While this is typically suggested for 
security reasons, such an action would also 
tend to reduce public health risk by 
removing access to on-site locations that 
contribute most to public health risk. 

• Land Transfers and Financial Assistance. 
Transfers of portions ofLANL land are 
being examined. Such action would 

4· Use of this route is addressed in the transportation 
impact analyses. 

5· These upgrades are to maintain existing capabilities 
and to improve safety features. 

6· The proposed design limits the emissions from this 
operation so that it contributes, at most, 1 millirem per 
year to the facility and site-wide MEL 



• 

• 

• 

provide land resources that could be used to 
reduce economic dependence on LANL 
and/or provide the means for growth in 
housing, parks, and recreational space. On 
May 6, 1998, DOE published a Notice of 
Intent to prepare an EIS for the Proposed 
Conveyance and Transfer of Certain Land 
Tracts in the Federal Register (63 FR 
25022). 
Extensive Ethnographic Study. An 
extensive ethnographic study regarding the 
traditional and cultural practices and 
resources in the LANL area could increase 
knowledge of specific TCPs at LANL and 
could provide opportunities for mitigation 
of impacts to specific TCPs. Attempts to 
identify specific TCPs at LANL have 
encountered concerns from traditional 
groups because of the potential for 
increased risk to these resources if they are 
identified. 
Develop a Cultural Resources Management 
Plan. Such a plan would include studies to 
increase the level of knowledge regarding 
potential shrapnel and vibration damage to 
resources near firing sites, existing levels of 
contamination for resources and plans to 
avoid levels that would limit data recovery, 
plans for management of former nuclear 
weapons complex properties, and 
implementation of programmatic 
agreements with the SHPO. 

Develop a Wildfire Management P Zan for 
the LANL Site. Such a plan would reduce 
the fuel loading surrounding the site and 
around individual facilities that have 
moderate or higher vulnerability to burning 
as a result of wildfire. The probability of an 
approaching wildfire encroaching upon the 
site can be reduced by removing and 
thinning vegetation on the site boundary 
and within the site. Ongoing efforts to 
reduce the vegetation at the site boundary 
exist that would be accelerated. The 
vulnerability of individual facilities 
depends upon the amount and height of the 
exterior fuel loading and its proximity to 

• 
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the facility (see Evaluation of Building 
Fires in appendix G, section G.5.4.4). 
Consideration is being given to reducing 
the vulnerability of individual facilities that 
contribute potential public exposure. Long
term actions would be taken to reduce the 
fuel loads in the forested areas surrounding 
LANL, and a forest and land management 
program would be undertaken to prevent or 
mitigate the potential for large wildfires to 
occur. In the near term, mitigation actions, 
such as for TA-54, will be taken to ensure 
that the wildfire risk to this facility is 
reduced to low or extremely low prior to the 
start of the 1999 fire season. 

Limited Power Supply. DOE and other 
regional electric power users continue to 
work with suppliers to remedy foreseeable 
power supply and reliability issues. Th.e 
impact analyses in this SWEIS emphas1ze 
the severity of these issues and the 
consequences if they are not resolved . 
Solutions to power supply issues are 
essential to mitigate the effects of power 
demand under all alternatives. DOE is 
committed to measures that will conserve 
energy and avoid, or at least minimize, 
periods of brownouts. Some of the 
measures being contemplated by DOE 
include: (1) limiting operation oflarge 
users of electricity to periods oflow 
demand, (2) reduced operation of LED A 
(not implement all phases of this project), 
and (3) contractual mechanisms to bring 
additional electric power to the region. 

S.5 CLASSIFIED SUPPLEMENT 

The discussions in this SWEIS are augmented 
by a classified supplement to the SWEIS. This 
supplement contains certain classified 
information and data related to the activities at 
LANL that, though important to support 
understanding of certain details underlying the 
SWEIS and its analyses, must be protected in 
accordance with the Atomic Energy Act of 1954 
(42 U.S.C. §2011). This information includes 
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details associated with some operations, 
experiments, processes, or source terms. DOE 
presents as much information as possible in this 
unclassified document. Furthermore, the 
environmental impacts are fully contained in the 
results presented to the public in this 
unclassified document. 

Summa 

DOE invited the U.S. Environmental Protection 
Agency, the U.S. Department of Defense, the 
Accord Pueblos, and the State of New Mexico 
to review the classified supplement. Only those 
individuals with appropriate clearances and a 
need to know were given access to the classified 
information. 
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ABOUT THE NATIONAL ENVIRONMENTAL POLICY ACT 

TheNationalEnvironmentalPolicyAct (NEPA) (42 United States Code [U.S.C.] §4321 et seq.) was 
enacted to ensure that federal decision makers consider the effects of proposed actions on the human 
environment and to lay their decisionmaking process open for public scrutiny. NEP A also created the 
President's Council on Environmental Quality (CEQ). The U.S. Department of Energy's (DOE's) 
NEPA regulations (10 Code of Federal Regulations [CFR] 1021) augment the CEQ regulations (40 
CFR 1500 through 1508). 

Under NEPA, an environmental impact statement (EIS) documents a federal agency's analysis of the 
environmental consequences that might be caused by major federal actions, defined as those proposed 
actions that may result in a significant impact to the environment. An EIS also: 

• Explains the purpose and need for the agency to take action. 
• Describes the proposed action and the reasonable alternative courses of action that the agency 

could take to meet the need. 
• Describes what would happen if the proposed action were not implemented-the "No Action" (or 

status quo) Alternative. 
• Describes what aspects of the human environment would be affected if the proposed action or any 

alternative were implemented. 
• Analyzes the changes, or impacts, to the environment that would be expected to take place if the 

proposed action or an alternative were implemented, compared to the expected condition of the 
environment if no action were taken. 

The DOE EIS process follows these steps: 

• The Notice of Intent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis. 

• The public scoping period, with at least one public meeting, during which public comments on the 
scope of the document are collected and considered. 

• The issuance of a draft EIS for public review and comment (for a minimum of 45 days), with at 
least one public hearing. 

• The preparation and issuance of the final EIS, which incorporates the results of the public 
comment period on the draft EIS. 

• Preparation and issuance of a Record of Decision, which states: 
- The decision. 
- The alternatives that were considered in the EIS and the environmentally preferable 

alternative. 
- All decision factors, such as cost and technical considerations, that were considered by the 

agency along with environmental consequences. 
- Mitigation measures designed to reduce adverse environmental impacts. 

• Preparation of a Mitigation Action Plan, as appropriate, which explains how the mitigation 
measures will be implemented and monitored. 




